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1. leau u 3agaun AMCHUILJINHBI
IHesu ocBOeHUSI TUCHUIIIMHBI « XUMHUS»

11 Ienvwo oOucuunnunet sBisercs GOpMUpPOBAHUE Yy OOYYaAIOIIMXCS
HEOOXOMMBIX 3HAHUHN M MPAKTUYECKUX HABBIKOB B 00JIACTH XUMUYECKUX 3HAHHMA
Kak (QyHIaMEHTaIbHOW 0a3bl WHXKEHEPHOW W TPO(ECCHOHATHHOW MOATOTOBKU
MOKapHOTO  CHEIHalMCTa ©  TOpHOCIAacaTes, o0mMX 3HAaHUKH  TIO
(dbyHIaMEHTAIBHBIM 3aKOHAM XUMHUYECKOW HAyKd M CICUUAIbHBIX 3HAHUH 10
Kiaccudukanuu, GU3NKO-XUMUIECKUM H TTOKAPOOTIACHBIM CBOMCTBAM BEIIECTB.

Ilepeuenr kKoMmnereHuUud, ¢opMHUpPYEeMbIX B IpoLecce HU3YYCHUs
AUCHUILIMHBI « XHUMHUSA»

KoMmnerenuun Conep:xanue

YK-1 Croco0GeH OCyIIECTBISATh KPUTHYECKUN aHalnu3 MPOOJIEMHBIX
CUTyallui Ha OCHOBE CHCTEMHOI'O TOJIX0/Ja, BbIpabaThIBATh
CTPATETHIO ICUCTBUI

OIIK - 4 CrocobeH ¢  eCTeCTBEHHOHAY4YHBIX TMO3UIMI  OLIEHWBATh
CTPOCHUE, XUMUYECKUNA W MHUHEPAIbHBIM COCTAaB 3€MHOU KOPBI,
Mop(dosioruueckue OCOOEHHOCTH W TeHETUYECKHUE  THUIIbI
MECTOPOKIECHUN TBEPABIX IOJIE3HBIX NCKONAEMBIX NP PELICHUU
3a1a4 [0 pPAalMOHAJIBHOMY M  KOMIUIEKCHOMY OCBOEHHIO
reOpECYpPCHOIO OTEHIMAIA HEJP

IK-4 Cnioco0eH BBISIBIATh, WIACHTU(PUIIUPOBATH M MPOTHO3HPOBATH
OTIaCHOCTH, aHAJM3UPOBATh M OIICHUBATH MPOGeCCHOHATbHBIC
PHUCKH, PUCKH aBapHii Ha OMACHBIX MPOU3BOJICTBEHHBIX 00BbEKTaX
" 000CHOBEIBATh METObI 1704 yIPaBJICHUS pu
OKCILTyaTallMOHHON pa3BeIKe W J00bIYe TBEPIBIX IMOJIE3HBIX
WCKOTIAGMBIX, a TaKXe TMPU CTPOUTEIHCTBE M OSKCIUTyaTalluu
IIOA3EMHBIX O0OBEKTOB.

1.2 3aoauu oucyunnunvt «Xumus»

o OBJIaZIcHHE (PYHIAMEHTAJIbHBIMHU MPUHIUIAMH U METOJaMH pPELICHHS
HAayYHO-TEXHUYECKUX M IEPCHEKTUBHBIX TEXHOJOTMYECKUX 3aJad Ha OCHOBE
3HAHUM O XUMMYECKOW COCTaBIIAIOLIECH €CTECTBEHHOHAYYHOW KapTUHBI MUDa,
BAXHENIINX XUMUYECKUX MMOHATUM, 3aKOHOB U TEOPHU;

o OBJAJCHUE YMEHHUSAMU MPUMEHATb IIOJYYEHHbIC 3HAHUA  JUIA
0O0BSCHEHUS] PA3HOOOPA3HBIX XUMHUYECKHUX SIBICHUHA M CBOMCTB BEILECTB, OLEHKU
pOJIM XUMHH B DPa3BUTUM COBPEMEHHBIX TEXHOJIOTMM M TOJYYEHUH HOBBIX
MaTEepHUaloB;

o oOlLIeMH)KeHepHasi TMOATOTOBKa 1O OOIIel, HEOpPraHW4YecKo u
OPraHMYECKOM  XMMHMM, HeoOXoaumas  aiasi  (QOPMHUpPOBAHUS  HAy4YHOI'O




MHPOBO33DEHHUS, a TAKKE HU3YyYEHUS JPYTHMX OOLICHH)KEHEPHBIX M CIICLMAIbHBIX

JUCIUAILINH.

° NPUMEHEHUE TIOJIYYEHHBIX 3HAaHMM M yMEHHH s 0e30MacHOTro
WCIIOJIL30BaHUs BEIIECTB W MATEPUAJIOB, PEIICHHS TMPAaKTUYECKUX 3a7ad B
MOBCEIHEBHOMN JKU3HU, MPEAYNPEKIACHUS SIBICHUM, HAHOCAIIUX BpeJ 370POBBIO

YEJIOBEKA U OKPYKAIOIIEH cpeie.

2. llepeyeHb IUIAHHUPYEMBIX Ppe3yJbTATOB OOY4YeHUS] JAUCHUIIMHBI,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pPe3yJIbTATAMH OCBOCHHS 00pa30BaTeJIbHOM

NPOrpamMMmblI

[lepeueHp nIIAHUPYEMBIX

pe3yJIbTaTOB

06y‘-IeHI/I$I o  JUCHUIIJINHBI,

COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yJIbTaTaMH OCBOCHHS 00pa3oBaTEeNbHOU

IPOrpamMMBbl, MPEACTABICH B TA0IUIE 2.

Tabnuua 2 - [Inanupyemble 3a1a4 U pe3yabTaThl 00yUeHus

NuaukaTopsl JOCTHKEHUS
KOMIIETCHIINU

[Tnmanupyemsble pe3ynbTaThl 00yUeHHs
110 AUCLUILIAHE

yHI/IBepcaJILHaﬂ KOMIICTCHIIUA

VYK-1.1 3naer npuHuumel cbopa, orOopa u

3Haer

MCTOJOB CHHTE3a U CBA3AX MCKIY
COCTaBJIAIOIINMH 00BeKTa HU3YyUCHUSA

000011IeHNA uH(popmaIuu, METOIUKHU
CUCTEMHOTO rnoaxona AL PCLICHUA | yckyccTBa MOJIEMUKH, U3JIOKEHHS B YCTHOM
NpO(hECCHOHABHBIX 3a/1a4. peYH U MTUChMEHHBIX COOOIIICHHSIX
OCHOB TEXHOJIOTUH JOOBIYM PA3TIUYHBIX BUJIOB
IIOJIE3HBIX MCKOIIAEMBIX
Ymeer
VK-1.2. Ymeer AHAIIU3UPOBATH u

CUCTCMATU3UPOBATL PA3HOPOAHBIC JAHHBIC,
orieHuBaTh 3((HEKTUBHOCTH MPOIEAYP aHATU3A
npobieM M TPUHATHA ~ pelIeHWH B
poeCCHOHATLHON IeATEILHOCTH.

TOYHO M KPATKO BBIPAXKATh MBICIU U
apryMEeHTHPOBATh CBOIO MO3UIUIO

pa6OTI>I Ha CliCuaJIn3upOBaHHOM
IPOrpaMMHOM 00€CTICYCHUH

OLIGHUBATh PE3YyJbTATHI MPO(PECCHOHATBHBIX
3a1a4

VK-1.3. Bnageer HaBpIKaMHM Hay4HOT'O TIOUCKA
Y TIPaKTUYECKON PabOTHI C
UH(POPMALIMOHHBIMHA UCTOYHUKAMU; METOIaMHU
MIPUHSTHUS PEIICHUMN.

Baxaneer

HCKYCCTBA ITOJICMUKH, U3JIOKCHUS B yCTHOI>'I
PE€UIN U MMCbMCHHBIX COO6I_HCHI/I$IX

OIIEHKH T€OPECYPCHOTO MOTECHIINANIA HEeJlP

MHCTPYMEHTAJIbHBIX METOJIOB UCCIIEI0BAHUS
MUHEPAJIOB U TOPHBIX MOPOJ]

Oo6menpodeccnoHaIbLHA KOMIIETEHIHS

OIIK-4.1. 3nHaer cTpoeHHE, XUMHUYECKHH U
MHUHEPAJIBHBIA ~ COCTaB  3€MHOM  KOpBHI,
Mophoornueckue 0COOCHHOCTH u

3Haer

WCCIIEIOBAHNM, XapaKTEPU3YIOLIUX BBIJCICHHUE
Y U3y4eHUE OTJCNIbHBIX YacTell 00beKTa




TCHETUYCCKHUEC THIIBI MCCTOpO)KI[eHI/Iﬁ TBEPABIX
IMOJIC3HBIX MCKOIIAaCMbIX

OCHOBHBIX TOHSTHH, KaTeropuit
HHCTPYMCHTOB HAYYHBIX I/ICCJIGI[OBaHI/Iﬁ
00J1aCTH TOPHOTO JIeTIa;

OIlK-4.2. VYmeer pewmars 3agadd 10
panMOHATEHOMY M KOMIUIEKCHOMY OCBOEHHIO
reopecypcHOro NOTEHIIMaNa Heslp.

YmMmeer

aHaATM3UPOBATh UHPOPMALIMIO U CIIOKHUBIINECS
CUTyallUd C IO3ULHUHU JIOTUKU U JUYHOCTHO-
IICUXOJIOTMYECKOr0 MOX01a

orpeaensiaTh Mop(hoIOrHIecKue 0COOCHHOCTH U
TeHEeTUYECKHE TUIIBI MOJIE3HBIX UCKOMaeMbIX

OIIK-4.3. Bnageet HaBBIKAMU OLIEHKHU
CTPOCHHUSI, XHMUUECKOTO ¥ MHHEPAITLHOTO
cocTaBa 3eMHOU KOPbI, MOp(OIOTrHIeCcKHe
OCOOEHHOCTH U T€HETHYECKHE THITBI
MECTOPOKACHUIN TBEPABIX MOJE3HBIX
MCKOITaeMBbIX TIPH PEIICHUH 3314 110
palKOHATBLHOMY U KOMILIEKCHOMY OCBOEHUIO
reopecypCHOro MOTEHIIUaIa HeAp

Braanets
MO,Z[G.HI/IpOBaHI/IH BapI/IaHTOB BBIITOJIHCHU A
NpoeCCHOHANIBHBIX  3a7]a4, B TOM YHCIIEC

BKJIIIOYasgs paboTy Ha CHEIHAIU3UPOBAHHOM
IPOrpaMMHOM 00€CTICYCHUH

HaBBIKAMU TPABHJIBHOTO BBIOOpa CPEINCTB,
CI0COO0B U METOJIOB MPUHSATHUS PELICHUI

npogdeccuoHaIbHbIe KOMIIETEHIINN:

3anaua I1]] OO0BEKT Koo n Kon n HaumeHoBaHue
nin 00J1acTh HaUMEHOBaHHUE WHMKATOPa TOCTIKECHUS
3HAHUS npo¢eCCHOHATBHBIX npodeccuoHaIbLHON
KOMIIETEHIIUHA KOMIIETEHIIUHA
Tun 3amay npodeccHoHaTBEHOMN ACSITEIBHOCTH: MPOU3BOICTBEHHO-TEXHOJIOTHUECKUM
[IpoexkTupoBanue [IK-4. [TK-4.1. 3naTs:
CUCTEM 3alllUThI Cnocoben BBISABIIATD, | QCHOBHBIC TCXHOC(l)epHI)Ie
YyeJIoBEKA OT OIACHBIX UACHTU(DUIIUPOBATH OTIACHOCTH TOPHOTO
1 BPEIHBIX (DAKTOPOB Y TIPOTHO3UPOBATH N
- MIPOU3BOJICTBA, UX CBOWCTBA U
MPOU3BOCTBEHHOMN OITaCHOCTH,
Cpenbl TOPHBIX aHAJM3UPOBATH U METOIbI MX MJICHTH(UKALIH
MPEANPUATHI Ha OIICHHUBATH H IPOTHO34; CeNU(UKy
OCHOBE€ Hay4HO- npodeCCHOHAIbHBIC BO3JICHCTBUS BPEIHBIX U
000CHOBaHHBIX PHUCKH, PUCKH OTacCHBIX (PAKTOPOB
METOJIOB U aBapuil Ha OMACHBIX PUMEHHTENBHO K chepe
HOPMAaTUBHBIX MPOU3BOACTBEHHBIX | (oo MPO(eCCHOHATBHO
JIOKYMEHTOB o0OBEKTax #
NEeSITENLHOCTH, METOIBI
obecrieyeHus 000CHOBBIBATH
6€e30MacHOT0 BEIEHHS METOIBI UX 3alHTBI OT OCHOBHAIX
TOPHBIX U B3PBIBHBIX YIIPABJICHUS IIPU OIACHBIX (paKTOPOB MPH
pabor npu 9KCILTyaTallAOHHONW | CTPOMTEILCTBE U
IIPUMCHCHUU pa3BEaKE U n00bIue OKCIUTyaTaluy MOJA3EMHBIX
pa3IUYHBIX TBEPJIbIX MOJIE3HBIX OGLEKTOB.
TEXHOIOTHI HCKOITIAEMBIX, a [IK-4.2. VMeTh:
pa3paboTku TaKXe Mpu
N BBIOMPATHh METOIbI 3AIUTHI
MECTOPOKACHUH, CTPOUTENLCTBE U N
OCBOCHHH TTOJI36MHOT'O SKCILTyaTaluu OT BO3ACHCTBH OIIACHBIX 1
IIPOCTPAHCTBA, C MOJA3EMHBIX BPEIHBIX IIPOM3BOACTBEHHBIX
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y4€TOM MHUPOBOIO 00BEKTOB (axTOpOB; aHATM3UPOBATH U
OTbITa U TpeOOBaHUI OLICHUBATh
MEKTYHAPOIHBIX
CTaHJapTOB

0€30I1aCHOCTH U
OXPAHBI OKPYKAIOTIEH OITACHBIX MPOU3BOJICTBEHHBIX

Cpepl. 00BEKTax; OMNEPATHBHO H
IPaMOTHO PEIIaTh BOMPOCHI
MHUHUMU3AIHAHN PUCKa,

npodeccuoHaNbHbIE PUCKH, B
TOM 4MCJIE PUCKH aBapuil Ha

npOopUIAKTUKY U
JTUKBHUJIAIUY aBAPUUHBIX
CUTYalHi U UX MOCJIEICTBUM,
TEKYIIUE 33a/1a4u U
IUTAHUPYEMbIE MEPOTIPUSATHUS
10 TTPOMBIIICHHOMN
0€30MacHOCTH M OXpaHe
TpyZa Ha MPOU3BOJICTBE.
I1K-4.3. Bnanets:
METO/JaMH BBISIBJICHUS U
MPOTHO3UPOBAHUS TMHAMUKHU
pa3BUTHS BO3AECHCTBUSA
ornacHbIX (pakTopoB chepbl
MPOU3BOJICTBA, METOIaAMU
oOecrnieueHns 6€30MacHbIX
PEXKUMOB PaOOTHI
000pyTOBaHUS TOPHBIX
IPEANPUATHN B IIEPUO
CTPOUTENBCTBA U

SKCILTyaTaluu.

3. MecTo AuCHMILIMHBI B CTPYKTYpe 0CHOBHOI po(deccuoHaIbLHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

Jucoumnaa b1.0.08 «Xumus» oTHOCHTCS K 00s3aTebHON YacTh Ojoka 1
JTUCITUTIIMH  OCHOBHOM TMpodecCHOHaIbHOM 00pa30BaTeIbHON MPOTrpaMMBbl IO
cneunansHoctd  21.05.04  «l'opHoe  neno»,  HampaBieHue  (MpoQuIIb)
"TexHomornueckasi 6€30MacHOCTh U TOPHOCTIACATEIbHOE JeN0".

N3yuenne y4eOHOW MUCHMIUIMHBI OMHUPACTCS HA JPYrue JUCIUTLTAHBI
6azoBoro 0noka: «b1.b.18 Marepuanosenenuey, «b1.5.06 Ouzuka.

VYueOHas AuCIUIIMHA «XUMUS» CTAaHOBUTCSA (PyHIaMEHTaJIbHOH OCHOBOM
nzyuenus qucuuiuinH: «b1.b.27 OGoramnienne moje3HbIXx Uckonaembix», «bl1.b.42
HanéxHocTh TeXHMUECKHX CcHUCTeM U TexHochepHble pucku», «bl.b.18
MarepuanoBencHue».




4. CTPpyKTYpAa U COAepKAHUE TUCHUIIMHBI « XUMUI»

OO6m1ast TPy1I0€MKOCTh JUCIUIUIMHBI COCTABIISACT 6 3a4eTHBIX euHUIl 216
YacoB.

4.1 O0béM yueOHOM TMCUMIIMHBI M BUAbI Y4e0HOil padoThl
4.1.1 nast ouHoM GopmMbl 00yUeHHS

N Bcero CemecTpsl

Bup yuyeOHoii padoTbl 4ACOB 1 5
O01mas TpyA10eMKOCTh IMCHUILIHHBI B Yacax 216 108 108
OO61mas TpyA0€MKOCTh AUCHUHUIIIMHBI B 3a4ETHBIX 6 3 3
eIMHUIAX
KonTakTHas pa6ora (B Buje ayINTOPHO padoThl) 108 24 o4
B Tom unce:
Jlexuun 42 20 22
JlaGoparopHble 3aHATHS 52 22 30
[IpakTuueckue 3aHATHS 12 12
Koncynpranus 2 2
CamocrosiTesbHasi padora 72 24 18
DopMa KOHTPOJIA - 3a4eT +
dopmMa KOHTPOJIA - IK3aMeH 36 36

4.2 Pa3aesibl JUCHMILTHHBI «XHMHS» U BHAbI 3aHATHH
1 kype, 1, 2 cemecTp ouHasi popma 00yueHust

KonnuecTBo 4acos 1o
BHJIaM 3aHATUN QE
: ERERERE
Ne HanmenoBanne g S §§ §§ § & é g
ILII. pa3lenoB U TeEM g = E E = E a g 3 5
R |5 |£8|&FE |2 |E
=S |2 |9
1 2 3 4 5 6 | 7 8 9
Cemectp 1
Pazpen 1.
O01mas U HeOpraHu4yecKasi XuMmsl.
1.1 | Ponb xumuu B noxkapaom aene. OcHoBHble | 12 2 4 6
HOHSTHS ¥ 3aKOHBI XMMHUH.
1.2 |Ilepuoanueckuii 3akon JI. U. MenneneeBa| 6 2 4
Y CTPOCHHUE aTOMa.
1.3 | XuMuueckas CBSI3b M CTpPOCHHE BEIIECTBA. 16 4 2 10
1.4 | ®uszuko-XUMHUECKHE U TOXkapoomacHele| 12 2 4 6
CBOMCTBa XMMHYECKHX OJJIEMEHTOB M HX
COCIMHEHU.




1.5 | TepmoanHaMuKa XUMHUYECKHX MTPOIIECCOB. 18 4 4 10
1.6 | DneMeHTH XUMHUYECKOM KHHETUKU. 16 2 2 4 8
1.7 | O0mue cBOICTBAa PaCTBOPOB 12

1.8 | OcHoBHble paucriepcHblE cHCTeMBbl M uX| 12 2 4 6
XapaKTepUCTUKU

1.9 |3auer 4 4
HToro no kypcey 3a 1 cemectp 108 20 22 | 12 o4

Cemectp 2

1.10 | OxucnuTen,HO-BOCCTAHOBUTEIHHBIE 16 4 8 4
IPOLECCHI.

Hroro no pazneny 1 124 24 30 | 12 58
Pa3nen 2. OcHOBBI OpraHnYecKoit
XHMHH.

2.1 | OCHOBHBIE TEOPETHUYECKHUE TTOJIOKEHUS 8 2 4 2
OPraHNYeCKON XUMHH.

2.2 | CTpoeHue U CBOICTBA yTrII€BOIOPOIOB. 14 4 6 4

2.3. | CtpoeHue u CBOICTBa 12 4 6 2
KHCIIOPOJICOICPIKAIINX OPTraHNYEeCKUX
COCTUHEHUN.

2.4 | Oprann4eckoe TOIUIUBO U €T0 6 4 2
nepepadoTKa.

2.5 | Oprannueckue COeUHEHUs, COICPIKAIIIE 6 2 2 2
a3oT.

2.6 |TlomuMeps! 1 TOTMMEPHBIC MAaTEPHAITHI. 8 2 4 2
HTroro no pasneny 2 o4 18 22 14
KouncyabTanus 2 2
HToro no kypcey 3a 2 cemecTp 72 22 30 2
Bcero mo kypcy 3a roa 180 42 52 | 12| 2 | 18
JK3aMeH 36
BCEI'O 10 IUCHUIIJIMHE 216 42 92 | 12| 2 | 72

4.3 ConepxaHue y4eOHOM TMCHUILUTHHBI « XMMH S
PA3JIEJI 1. O0masi 1 HeOpraHM4ecKasi XuUMHS

TEMA 1.1. Poab xumuu B okapHoM jeje. OCHOBHbIE OHATHUS U
3aKOHbI XUMHH

Jleknus. Ponp xumum B moxkapHoM jene. OCHOBHbIE MOHSTHS M 3aKOHBI
XUMUHU. MecTo XUMHUH Cpeiu CIEUaTbHBIX AUCIUILUIMH B MOXKAPHOM JIEJIe.

XuMHsI Kak pasfen ecTecTBO3HaHus. MecTo XUMUU B CHCTEME Hayk.
3HaueHHe XUMHM B (OPMUPOBAHUU MATEPUATHCTHYECKOTO MHUPOBO33PEHUSL.
XUMHS Kak HayKa O BEIECTBAX M UX mpeBpaileHusx. OCHOBHbIE UCTOPUUYECKUE
BEXHU PA3BUTUSI XUMUYECKON HAYKH U TEXHOJIOTHH.

OCHOBHBIC TIOHATHUS U 3aKOHBI XMMHUU: 3aKOH COXPAHEHMSI MacChl BEIIECTB,
3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH 0ObEMHBIX OTHOIIICHHH, 3aKOH ABOTApO U €ro
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ciaeacTsus. Molekysia, aToM, XUMHYECKHMH DJJIEMEHT, IPOCTBIE MU CJIOKHBIC
BEILIECTBA, AJUIOTPOIHS,, OTHOCUTEIbHBIE ATOMHBIE M MOJIEKYJSPHBIE MacChl,
BaJICHTHOCTh, XMMHUYECKHE peakuuu W ux kiaccupukauus. HcnonbzoBaHue
OCHOBHBIX 3aKOHOB XMMHH ISl MOKAPHO-TEXHUYECKUX PACUETOB M HHKEHEPHO-
TEXHUYECKUX DKCIIEPTHU3.

IIpakTHYyeckoe 3aHATHE.

OCHOBHBIE MMOHSTHSI XUMUHU.

IIpakTHUyeckoe 3aHATHE.

PacueTsl 0 ypaBHEHUAM XUMHUUYECKUX PEAKLIUM.

CamocrositesibHasi pabGora. l3yueHune mNOHATHM MOJIEKyJda, aToM,
XUMHYECKUN  DJIEMEHT, NPOCTBIE M  CIOXKHBIE BEIIECTBA,  AJJIOTPOIIHS,
OTHOCHUTEJIbHBIE ATOMHBIE U MOJIEKYJSIPHBIE MACChl, BAJIEHTHOCTb, XUMHUYECKHE
pPeaKIuy U UX KJacCu(pUKaIus.

Pexomenayemas urepartypa:

OcnosHas [1,2];

nornoyHuTebHas [1,2,4,5].

TEMA 1.2. llepunoauvecknii 3axon . . MenaeneeBa u crpoeHue
aToMa

Jlekuus. [lepuonnyeckunii 3akon [I. M. MeHneneeBa u CTpoeHHUE aToMa.
JocTtuxenuss xumudyeckod Hayku B cepeaune 19 Beka. Ucropus otkpsitus . U.
MeHieneeBbIM MEPUOINYECKOT0 3akoHa. CyYIIHOCTh MEPUOAUYECKOTO 3aKOHA.
CtpykTypa TaOJHIBl MEPUOIUUECKON CHCTEMBI DJIIEMEHTOB. 3HAYEHUE OTKPBITHUS
MEPUOANYECKOTO 3aKOHA JIJISl MOCIEAYIOIIErO PA3BUTHS XUMHUU KaK HAYKH.

Pa3BuTnEe OCHOBHBIX MpEACTAaBICHUN O CTpoeHHH aroMa. COBpPEMEHHbIE
KBAaHTOBO-MEXaHUUYECKUE TMPEJCTABICHUS O CTPOCHHMM aToma. XapaKTepUCTHKa
ASHEPreTUYECKOr0 COCTOSIHUS JIEKTPOHA KBAaHTOBBIMU uuciiamu. [Ipuniun [laynu.
DJIEKTpOHHAs CTPYKTYypa aTOMOB, JICKTPOHHBIE IMAacIopTa 3JIEeMEeHTOB, S-, p-, d-, f-
anemMeHTbl. OCHOBHBIE sJIEpHbIE YacTHUILIbl. I30TOmEI.

CamocrosiTesibHas padoTa. XapakTepUCTUKA JIEMEHTOB IO MOJOXKEHUIO B
MEPUOJIMYECKON  CUCTEME. N3ydyeHne SIEKTPOHHOW CTPYKTYpbl aTOMOB,
DJICKTPOHHBIE TACIIOPTa JJIEMEHTOB, S-, P-, d-, f-ameMenTel. OCHOBHBIE SACpPHBIC
yactuubl. M3otombl. IlpenckazarenbHas cuja MEPUOAUYECKONW  CHCTEMBI,
COBPEMEHHBIE JIOCTHXKEHHSI B 00JIACTH OTKPBITUS U CHUHTE3a HOBBIX XMMHUYECKHUX
AJIIEMEHTOB.

Pexomenayemas jiureparypa:

ocHoBHas [1,2];

JOTIOJIHUTE IbHAS [4].

TEMA 1.3. XumMnueckasi CBAA3b U CTPOEHME BelllecTBA.

Jlekuusi. XuMmuyeckas CBSI3b M CTPOCHME BelIecTBA. MexaHu3M
oOpa3oBaHHsS XMMHUYECKOW CBSI3M W OCHOBHBIC e¢ BUIbI. KoBajeHTHas, MOHHAas,
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MeTaJJIMYecKasi, BOJOPOJHAs CBs3b. AcCcCOlMalMs MOJEKYJI U €€ BIUSIHUE Ha
bU3MKO-XMMHUYECKHE CBOMCTBa  BemiecTB. KOHIEHCUPOBAHHOE  COCTOSTHUE
BemiectBa. CTpoeHUE TBEPABIX TEA M KUIAKOCTEW. THIBI KPUCTAIIIMYECKUX
PEIETOK U UX CTpOeHHEe. AMOP(PHOE COCTOSTHUE BEIIECTRA.

Jlekumusi. CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHMUI.
[IpocTeie BemecTBa U xuMudeckue coeauHenus. Knaccudukaims u HoMeHKIaTypa
HEOPraHUYeCKUX  coenuHeHuil. OKCUAbl, TUIPOKCUIbBI, KHUCIOTHI, COJH.
Knaccudukanus, nonydeHre, XuMHUYECKUE CBOWCTBA. [ eHeTHUecKast CBSA3b MEXKIY
KJIACCAMU HEOPTaHUYECKHUX COECIMHEHHM.

IIpakTHyeckoe 3aHATHE.

HomeHnknatypa HEOpraHn4ecKux COeTMHEHUN.

CamocrosiTesibHass padora. Peakuuu, XapakTepu3yIOIHE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUW — KHUCJIOTHBIX U OCHOBHBIX
OKCHJIOB, TUAPOKCHUJIOB, KUCIIOT, COJIEH.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

JIOTIOJTHUATEbHAS [4].

TEMA 1.4. ®u3uko-XuMHYeCKHE U MOKAPOONACHbIE CBOIICTBA
XUMHMYECKHX 3JIEMEHTOB U UX COeIMHEHMIA.

Jlekuusi. OU3NKO-XUMHUUYECKUE W IOKAPOOIIACHBIE CBOMCTBA XUMHYECKHUX
AJIEMEHTOB M WX COCAMHEHUM. MeTauibl U HEeMETAJUIbl, MOJIYyYEHHUE, CBOMCTBA,
TUNBl  B3aUMOJCHCTBHS, CIUIaBbl, NPUMEHEHHE B TEXHUKE. BaxHelme
COCIMHEHMS DJIEMEHTOB - OKCHUJbI, HUTPHUJIbBI, OOPHUABI, KapOUIbI, TUIPOKCHUIBI,
coni. OOImIasi xapakTepucTHKa (HU3HUKO-XUMUUYECKUX U TOXKAPOOIMACHBIX CBONCTB
3JIEMEHTOB TJIaBHBIX MOATPYMI U UX COCTUHEHUH.

JlaGopaTopHo-TIpaKkTHYecKoe 3aHATHEe (MPOBOAUTCA B  Y4eOHOU
ayaiuTopun ¥ Jadoparopun xumuu). CrocoObl TOJNydeHUS U CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHM.

CamocrositesibHasi  paGora. HMHnuBuayanbHble 3aJaHus MO  TEME
(mo’kapHasi  OMACHOCTh XUMHWYECKUX JJIEMEHTOB W  OCHOBHBIX  KJI4CCOB
HEOPTraHWYECKHUX BELIECTB.)

Pexomenayemas gureparypa:

ocHoBHas [1,2];

JOTIOJIHUATENbHAS [3,4].

TEMA 1.5. TepmoaguHaMUKa XUMUYECKHX MPOIECCOB

Jleknusi. OCHOBHBIE TOHSTHS XUMUYECKOHM TEPMOJAMHAMHUKHA. DHEPreTHKa
XUMH4YECKUX peakuui. [Ipenmer xmmudeckor TepMoauHaMuKku. IloHsATne
TEPMOJMHAMMUYECKON CHUCTEMBI. [lapaMeTpbl COCTOSHHUS M TEPMOIMHAMHUYECKHE
¢yHkun coctosinus. [lepBblil 3aKOH TepMOAMHAMUKH. BHYTpeHHss 3Heprus u
sHTaNbNusA. 3akoH ['ecca u cieacTBus u3 Hero. TemnoTsl 00pa3oBaHUs U TOPEHUS
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BEIIECTBA. [E€PMOXMMHMYECKHE pPAacCU€Tbl, HUX MCIOJB30BAHUE B IOKAPHO-
TEXHUYECKUX pacderax. OLeHKa IOKapHOM OMAacHOCTH BEIIECTB IO TEIUIOTaM
00pa3oBaHUs.

Jlekuus. BeposTHOCTh M HAIPaBICHHOCTh XUMHUYECKUX peakuun. Bropou
3aKOH TEPMOJAMHAMHUKUA. BO3MOXHOCTh M HAIPAaBICHUE NMPOTEKAHUS XMMHYECKUX
npoieccoB. OOpaTuMble XMMHUYECKHE TIpOLleCChl M XUMUYeckoe U (ha30Boe
paBHOBecHE. DHTPOIHUS KaK Mepa HEYNOpsSAOYEHHOCTH cucTeMbl. 3MmeHeHue
SHTPONHH B XMMHUECKUX Mpoleccax u npu (a3oBbix nepexonax. Jueprus ['noodca
KAaK KOJMYECTBEHHAs MEpa BEPOSTHOCTH M HAIPABIEHHOCTH CaMONPOU3BOJBHOTO
POTEKaHUSI XUMUYECKUX PEAKIIMIA.

IIpakTHUyeckoe 3aHATHE.

Tepmoxumuueckue pacuersl. OnpeneneHue yAeIbHOW TEIUIOThl CTOPAHMS
BEILECTB.

IIpakTHYyeckoe 3aHATHE.

Oueprusi ['mb0ca - kputepuid BO3MOXXHOCTU MPOTEKAHUS XHMHUYECKUX
peaKuui.

CamocrosiTesibHass padora. XapakTepUCTHKA TMOXKAPHOW ONACHOCTH
BEIECTB MO TerioTaM oOpa3zoBanus. OneHKa MOKApHON OMAaCHOCTH XUMUYECKHUX
poLIECCOB 10 3Hepruu I'nboca.

Pexomenayemas mrepartypa:

ocHoBHas [1,2];

JOIOJIHUTEbHAS [4].

TEMA 1.6. Di1eMeHTbl XUMHYEeCKOH KUHEeTHKH

Jlekuus. BBeneHune B XMMHUYECKYHO KHUHETHKY. CKOpPOCTh XMUMHUYECKOU
peakuur. (OCHOBHBIC TIOHSTHS XUMHYECKOW KHHETUKUA. [OMOreHHbIE U
FETEPOrCHHBIE CUCTEMbI, TOMOTE€HHBIE W TE€TEPOreHHble peakuuu. CKOPOCTh
TOMOTE€HHOU M I€TEPOTE€HHON PEAKLIUH.

BrnusiHne KOHIIEHTpaluu pearupyromnx BEUIECTB HA CKOPOCTh XUMHAUYECKOU
peakuuu. 3aKOoH JeicTBUA Macc. KoHCTaHTa CKOPOCTH XUMHUYECKON pEaKIMH.
MonekynsapHocTb peakuuu. llopsnok peaknnm.

Biusinue temreparypsl Ha CKOPOCTh XUMHYECKON pEeaKIui. DMIUPUIECKOE
npaBwio Bant-Topda. VYpaBHenue AppeHuyca. OHeprus  aKTUBALUU
XUMHYECKOTO MPOIIECCa.

BinsiHue xatanu3aTopoB Ha CKOPOCTh XMMHUUYECKON peakiuu. [ OMOreHHbIN
Y TETEPOTrEeHHBbIN KaTanu3. MexaHn3M JeHCTBUS KaTaln3aTOPOB.

Tunel CIOXHBIX peakuui. XuMuyeckoe paBHoBecue. Ilpunuun Jle
[[latenpe. Buapl xumudeckux peakuuii. KoHcTanTa paBHOBecus oOpaTuMoin
peakiuu. CBsi3pb 2Heprum [mbOOca W KOHCTaHTHI paBHOBecHs. BimsHme
SHTAJIBIIMAHOTO W JHTPONHMMHOrO (aKTOpOB HA paBHOBecue. BrusHue
TEMIIEpaTyphl, JIaBJIICHUS, KOHIICHTPAIIUA PEArupyloNuX BEIIECTB, JJT00aBOK
MHEPTHBIX Ta30B U KATaAM3aTOPOB HAa XUMUueckoe paBHoBecue. [Ipuunmn Jle-
[ITaTenbe u ynpaBleHUE PEAKUUSIMUA TOPEHUS.
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XapakTepucTuKa LENHBIX peakuui. llemHble peaknum Kak OCHOBA
IIPOLIECCOB OKUCIICHUS. Hepa3BETBICHHBIE U PA3BETBIICHHBIC LIEMTHBIE PEAKIINH.

OCHOBHBIE 3aKOHOMEPHOCTH U XapaKTEPUCTUKA MPOTEKAHUS MPOLECCOB
TOpPEHHS.

IIpakTH4eckoe 3aHsATHE.

Ckopocth xumuyeckod peakunu. DaxTopsl, BIMSIOIMIKE HA CKOPOCTh
peaKuuu.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTCH B  y4eOHOI
ayIMTOPHUH M JIaGopaTopuu XuMHuHU). BiusHue BHEIHUX (AKTOPOB HA CKOPOCTH
XAMHUYECKUX peakiui. Xumuueckoe papHosecue. [Ipunnumn Jle-Illarense.

CamocrosiTesibHas padoTra. M3yueHne KaTalu3aTOPOB U KATAIUTHYECKUX
cucteM. Tumbl CIOXHBIX peakuuid (mapajuielibHble, IOCJIEIOBATENIbHbIC,
COTPSDKECHHBIE,  KoyieOarenbHbie).  LlemHble  peakuu € BBIPOXKICHHBIM
Pa3BETBIICHUEM.

Pexomenayemas qureparypa:

ocHoBHas [1, 2];

JonoJIHATENbHAS [3,4].

TEMA 1.7. O0mue cBOiicTBa paCTBOPOB

Jlekuusa. OCHOBHBIE CBOWCTBa pAacTBOPOB.  PacTBOpPBI 3IIEKTPOJIMTOB.
Knaccudukanus pactBopoB. CriocoObl BEIpaKEHUSI COCTaBa PACTBOPOB.

OOpa3zoBanue pacTBOpoB. TepMOAMHAMHUYECKHME OCHOBBI  Ipoliecca
pactBopeHusi. CyMMapHBbIi TEII0BOM 3(pPeKT pacTBOpEHNUs BELIECTBA.

PactBopuMocTh M (akTOphl, BIUSAIONIME HA HEE: MPUPOJIa BEIIeCTBA U
pacTBOpUTENIA, arperaTHOE COCTOSIHWE, BHEIIHHUE YCIOBHS (TeMIieparypa,
napiieHue). PacTBOpUMOCTh Ta30B B KHAKOCTAX. 3akoH ['enpu. [lapumansHoe
naBiieHWe, 3akoH  JlanpToHa.  B3amMHas =~ pacTBOPUMOCTb  JKHJKOCTEM.
PacTtBOpHMOCTB TBEPABIX BEIIECTB B JKUAKOCTSIX.

PactBopsl HeanexkTposuToB. 3akoHbl Payns. KomnuraTuBHble CBOMCTBa
pactBopoB. Mcnapenne xuiakocten. J[aBneHHE HACBHIIMIEHHOrO Mapa. 1-i 3aKoH
Paynsa. TemnepaTtypa KuIleHHsI U TEMIIEpaTypa 3aMEP3aHMsl PACTBOPOB. 2-U 3aKOH
Payns.

bunaphnbie xuakue cuctembl. 3akOH Payns W OTKIOHEHHS OT HEro.
Pa3nenenne MHOrOKOMITOHEHTHBIX KUIKHX CHUCTEM. 3aKoHbl KoHOBasoBa.

IIpakTH4eckoe 3aHsATHE.

CniocoObl BEIpaKEHHS COCTaBa PACTBOPOB.

IIpakTH4eckoe 3aHsATHE.

HNounnble paBHOBECUS B pacTBopax. Omnpenenenne BOJOPOIHOIO MOKa3aTes.

IIpakTnyeckoe 3ansiTue.

KonnuratuBasle cBOCTBa pacTBOpoB. OmpeneseHue AABICHUS Iapa Haj
pacTBOpPOM.
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CamocrositesibHasi  padora. l3ydyeHne MexaHM3MOB  0Opa30OBaHHUS
pactBopoB. ComnbBaTanus U rujapatauus. Teopust oOpazoBanusi pactsopos /I. U.
Meneneena.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

JONOJTHUTEbHAS [4].

TEMA 1.8. OcHOBHBIE TUCIIEPCHBIE CHCTEMbI H MX XapaKTePUCTHKH.

Jlexuusi. OCHOBHbIE CBOWMCTBA JUCIEPCHBIX cucTeM. JlucmepcHoe
cocTrosiHMe BemlecTBa. JlucnmepcuoHHasi cpena W jucnepcHas ¢asa. YcioBus
CYLIECTBOBAHMS AMCIEPCHBIX cucTeM. Kiaccudukamus TUCHEPCHBIX CHCTEM I10
arperaTHOMy  COCTOSSHUIO M CTENeHu  jaucrepcHoctd. CBoOoaHO- U
CBSA3HOJIUCIIEPCHBIE CHUCTEMBI. YJIeJbHAsl TMOBEPXHOCTh JHUCIEPCHON  (a3bl.
CocrosiHue BemiecTBa Ha rpaHule paszaena ¢as. IloBepxHocTHas sHeprus u
ITOBEPXHOCTHOE HATSKEHHUE.

[loBepxHoctHbie  siBneHua. CopObuuss U COpPOLIMOHHBIE  IPOLIECCHI.
Ancopbiusi, abcopOuusi, XeMocopOIMs U KanuwuisipHasi KoHJeHcarus. M3orepma
NOBEPXHOCTHOTO HatTskeHus. IloBepxHocTHo-akTuBHBIE BemectBa (ITAB).
Knaccudukanusa [TAB. AncopOius ra3oB 1 mapoB Ha TOBEPXHOCTH TBEPBIX TEIl.

OnTuyeckne, KUHETUYECKHE M DJIEKTPUYECKUE CBOMCTBA JIHCIIEPCHBIX
CUCTEM. YCTOMYMBOCTb M KOAryJsius JUCIEPCHBIX cucremM. DaxkTopsl
YCTOWYHBOCTU JUCIIEPCHBIX CUCTEM: KHHETUYECKUM, 3JIEKTPUUECKUI, CTPYKTYPHO-
Mexanudeckuid.  Koarymaupyromee  JEHCTBHE — JJIEKTPOJIUTOB.  PaspymieHune
JUCHEPCHBIX cHcTeM. MoNeKyIsipHO-a1cOpOLMOHHAs CTaOUIN3alus AUCIIEPCHBIX
cucteM [TAB 1 BBICOKOMOJIEKYJISIPHBIMU COETMHEHUSIMHU.

JlaGopaTopHo-npakTHYecKoe 3aHATHEe (MPOBOAUTCA B  Yy4eOHOU
ayIuTOpuu W JiabopaTopum XuMuUH). V3ydeHHWe mPOIECCOB pPaBHOBECHS B
pactBopax. IlomydyeHrne m CBOMCTBa NMCIEPCHBIX cucTteMm. M3ydeHue mpoueccon
COpOLIHH.

CamocrositesibHast  padora. CopOuroHHble mpouecchl. OCHOBHBIE
OPUHILIMIIBI  XpoMaTorpauyeckoro paszjaeneHuss BemecTB. lloBepXHOCTHO-
AKTHBHBIC BEILIECTBA U UX UCIOJBb30BAHUE B MPAKTUKE MMOKAPOTYILICHHUS.

Pexomenayemas jiureparypa:

ocHoBHas [1,2];

JOTIOJIHUTE IbHAs [4].

TEMA 1.9. 3auer.

IIpakTnyeckoe 3ansiTue.
3auer.

Pexomenayemas Jureparypa:
ocHoBHas [1,2];
nonogHuTeabHast [4,5].
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TEMA 1.10. OkucanTe/IbHO-BOCCTAHOBUTE/IbHbIE MPOLIECCHI

Jlekuusi. OCHOBHBIE IOJOKEHUSI TEOPUU OKHUCIEHUS — BOCCTAHOBIICHHS.
OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakuuh.  CylnIHOCTh  OKHCIHMTENBHO-
BOCCTAHOBUTENBbHBIX peakuuid. CTerneHb OKUCIEHHS M BaJE€HTHOCTb. Meroauka
COCTaBJICHUS] OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA.

BaxHeimme OKUCIUTENN U BOCCTAHOBUTENIHN U UX MeCTO B llepuoanueckon
CHUCTEME DJIEMEHTOB.

Jlexknus. OcHOBBI 35ieKTpoxuMuM. CKayoK MOTEHIMaNa Ha TpaHulle pa3aena
da3 B DIEKTPOXUMHUECKOW cucTeMe. JIBOWMHOW JIEKTPUYECKUN CIOH M €ro
crpoenne. l'ampBanmyeckas 1enb. JIJ[C  raJjbBaHMYECKOTO  AJIEMEHTA.
DNEeKTpOIHbIE TOTEHIIUAIIBI. PsiT Hanps>keHuil MeTauioB. YpaBHenue HepHcra.

Knaccudukanus rampBaHMYECKMX 3JIEMEHTOB. llepBHuYHBIE, BTOPHYHEIE,
KOHIICHTPAIIMOHHBIE,  TOIUIMBHBIE  JJIEMEHThl.  XHUMHUYECKHE  HCTOUYHHMKHU
JIEKTPUYECKON SHEPTUH. AKKYMYJISTOPBI.

Onektponn3.  OCOOEHHOCTH  3JIEKTPOXMMUYECKMX  pEakuuid  1IpH
anekTposin3ze. [loxkapHas 0macHOCTh MPOLIECCOB JIEKTPOIN3a. 3aKoHbl Dapajes.

XUMHUYECKasi U ANEKTPOXUMHUYECKass KOPPO3Usi METAIOB. MeToAbl 3allUThl
oT KOPpO3UH (npoTtekTopHas, KaTo/AHasl, aHOJIHAs, XUMHUYECKas,
AHTUKOPPO3UOHHBIE TTOKPHITHUS).

IIpakTHyeckoe 3aHATHE.

CocraBieHue ypaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

IIpakTHyeckoe 3aHATHE.

["anbBaHMYECKHE PTIEMEHTHI.

CamocrosiTesibHast padoTa.

N3ydeHne BaXHEWIINX OKHUCINTENIEW U BoccTaHOBUTENEH. [loxkapoomnacHsie
CBOMCTBA OKHCIIUTENEN W BOCCTaHOBUTENEU. M3ydeHne mpoueccoB 3JIEKTPOIU3a.
3aKkoHBl ANEKTpoiu3a. M3ydeHue pas3MyHbIX BHJOB AHTHUKOPPO3MOHHBIX
NOKpbITUA. [IoAr0TOBKA K KOHTPOJIBHON paboTe 0 Kypcy OOLIEH XUMHH.

Pexomenayemas sureparypa:

ocHoBHas: [1,2];

JOTIOJTHATETbHAS [4].

PA3JIEJI 2. Oprannyeckasi XumMusi
TEMA 2.1. OcHOBHBIE TeOpeTHYeCKHUE MOJI0KEHUS OPraHnYecKoil XMMUM.

Jleknus. Beenenne B opranndeckyro XUMHIO. OCHOBHBIE TEOPETHYECKUE
IIOJIOKEHMST OpraHndeckor xumuu. [Ipenmer opranndeckon xumuu. Baxuenmme
JTanbl Pa3BUTHA OPraHWYECKOM XUMHUH M HPOMBIIIJIEHHOCTH OPraHUYECKOIo
CUHTE3A.

Teopus crtpoenuss opranuueckux BeniectB A.M.byrtnepoBa. CBs3b
XUMHUYECKUX CBOMCTB CO CTPYKTypo Mousekysa. Knaccudukanus opraHudeckux
BerecTB. OCHOBBI COBPEMEHHOW TEOPHH XMMHUYECKOIO CTPOCHMS M PEaKI[MOHHOU
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crocoObHOCTH oprannyeckux BemiecTB. CTpykTypHble ¢opmyinbl. HM3omepus.
Krnaccuduxkanus peareHTOB U peakinii B OpraHuueCcKo XUMUHU.

MecTo XuMUH Cpeliv CrielUaNbHBIX JUCHHUILUIMH B TOKapHOM JIETIE.

IIpakTH4eckoe 3aHsaTHE.

OCHOBHBIE TEOPETUUECKUE TMOJOKEHUS OpPraHu4ecKod XUMHUU. (OCHOBBI
HOMEHKJIATypbl OPraHUYECKUX COSIMHEHUN.

CamocrositesbHasi  padora. [loHstne MHOrooOpasusi OpPraHMYECKUX
coenquHenuit. Ctpykrypuble ¢Gopmynbl. CoctaBienue rpaduueckux Gopmyi
YIJIIEBOAOPOAOB, MX  HM30MEpPOB. ['OMOJIOrMYECKUE  PAJBL. Nzomepust.
Krnaccuduxkarus peakinii B OpraHuuecKond XUMUH.

Pexomenayemas aurepartypa:

ocHoBHas [1,2];

goronHuTeapHas [1,2,5].

TEMA 2.2. CTpoeHne u CBOHCTBA YIJIeBO0PO/IOB.

Jlekuusi. IlpenenbHbie yriieBOAOPOAbI C OTKPBITOW ILemnbio. lIpenenbhbie
YTJIEBOOPOABI - ankaHbl. M30Mepus, HOMEHKIIATypa, HaXOXKICHHE B IPUPOJE.
CuHTE3  MNpEeNenpHBIX  YIJIEBONOPOAOB.  PuU3MUECKHE, XUMHYECKHE U
I10’KapooIiacHbIe CBOMCTBA. [[puMeHeHne IpeaenbHbIX YTIIIEBOIOPOIOB.

Jlekuusi.  HenpenenpHble — yriieBOAOPOABI € OTKPBITOM  LEMBIO.
Henpenensnsle yriieBogopoasl - ainkeHbl. M3omepus, HomeHknatypa. CuHTE3
OTUJICHOBBIX YIJIEBOXOPONOB. PU3NUECKHE, XUMHUYECKHE U I10XKapOOIIaCHbIE
cBoucTBa. [IpuMeHenue ankeHos.

ALETUIICHOBBIE  YTIEBOJAOPOABI - alKUHBL. M3oMepus, HOMEHKJIATypa,
CHOCOObI TMONTYy4YeHMs], (PU3NYECKUE, XUMHUYECKHE U I0KapOONacHble CBOWCTBA.
[Ipumenenue ankuHOB. CpaBHUTENbHAS XapaKTEPUCTHKA IT0KAPHOM ONACHOCTH
YTJIEBOJIOPOIOB C OTKPBITOM LETBIO.

HenpenenpHble yriaeBoIopoabl C ABYMs KpaTHBIMH CBsi3AMHU. OcoOeHHOCTH
CTPOCHUS U IPUMEHECHHUS.

['anoreHonpou3BoaHbIE  yIIIEBOJOPONOB.  HM3oMepus, HOMEHKIATypa,
OCHOBHBIE CIIOCOOBI MONy4YeHUS, (PU3HNUECKHEe U XUMHUYECKHE CBOMCTBA. XJIaJOHbI
KAaK OTHETYIIAIINE BEUIECTBA.

[Muknuueckue yrieBogopoasl. Kapbouuknnueckue coequnenus. CTpoeHue,
¢uznueckue u XxuMudeckue cpoiictaa. llpumenenue.

Apenbl.  PazButne  Teopunm  crpoeHus  OeHzonma.  CoBpeMEHHbIE
IpEJCTaBICHNUs O CTpOoeHuu OeHszona. ['omonoruueckuil pan 6enzona. Mzomepus,
HOMeHKIatypa. CrocoObl MonydeHHs, (U3NYECKHEe M XMMHUYECKHE CBOWCTBA.
IIpumenenue apeHoB. KoOHIEHCUPOBaHHBIE CUCTEMBI.

IIpakTnyeckoe 3ansiTue.

AJIKaHBbI, QJIKEHBI, AJIKWHBI, JUEHBI, apeHbl. VI30MephI 1 TOMOJIOTH.
HomenknaTypa yriieBoaopoaos.

IIpakTnyeckoe 3ansiTue.

Crioco0bl MoJTy4eHus: U XUMUYECKUE CBOMCTBA MPENEIbHBIX YIIIEBOAOPOIOB.

IIpakTHyeckoe 3aHATHE.
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CnocoObl  mONyYeHHs] U XMUMHUYECKHE  CBOWCTBA  HEMNPEAENIbHBIX
YTJIEBOJIOPOJIOB.

CamocrositesibHast  padora. ['aJOreHnpous3BOAHBIE  YIJIEBOJOPOJOB.
M3oMepusi, HOMEHKIATypa, OCHOBHBIE CIOCOOBI MOJy4YeHUs, (U3UYECKUEe U
XUMHUYECKHE CBONCTBA. XJ1aIOHBI KakK OTHETYIIAIIUE BEILIECTBA.
KapOonuknuueckue coenudenus. CrpoeHue, G(U3MYECKME W XUMHYECKHE
cBorictBa. [ Ipumenenne. KoHaeHCHPOBaHHBIE CUCTEMBI.

Pexomenayemasi iurepartypa:

ocHoBHas [1,2];

nonojgHuTeabHast [1,2].

TEMA 2.3. KucJjiopojcoaep:kaiiue opranHndeckue coeIuHeHus!

Jlekuusi. Kucnopoaconepxaime oOpraHudeckue coeauHeHnu. CoupTel.
Knaccudukanusa, HomeHkiarypa, uzomepus. Metoasl nonyuenus. Gusndeckue u
XUMHYECKHE CBOMCTBA. MHOroaroMHbIe ciUpTHI. [10%KapoonacHoOCTs CHUPTOB.

[Ipoctie >¢upsl. HM3omepus, HOMEHKIATypa, CHOCOOBI MOJy4YEeHUS,
(bu3nuecKue, XMMUYECKHE U M0KapOoOoNacHble CBOMCTBA.

[lepexucuble coenuHenus. CTpoeHUe, crnocoObl MOay4YeHus, (PU3UUYECKUE,
XMMHYECKME U [O0XKApOOMacHble CBOMCTBA. IIpuMeHeHME OpraHMYeCKHuX
IIEPEKUCEN.

Jleknust. Homenkiatypa KHCIJIOPOZCOIEpPKAIINX OpraHU4eCKUX
coequHeHnil. KapOonuneHeie coequnenus. CTpoeHue, U30Mepusi, HOMEHKIATYpa.
OcCHOBHBIE CIOCOOBI TMOJIyYE€HHUSI aJbACTUIAOB M KETOHOB. Du3nyeckue u
XUMHUYECKHE CBOMCTBA. [ [pMeHeHne B IPOMBIIIIEHHOCTH.

KapbonoBeie  kucnotel.  Knaccudukauus,  crpoeHue,  U30MeEpHs,
HoMeHKIaTypa. CrocoObl mosydeHus. DuU3nUecKue W XWMHYECKHE CBOKNCTBA.
OO0Js1acTh NPUMEHEHUS.

Cnoxable 3¢upsl. CTpoeHHE U CIOCOOBI TOMYyYCHHS. XHUMHUYECKHE
CBONCTBA.

Bricime xupHBIE KUCIOTHI U BBICIIIME CIUPTHI. MblLTa, BOCKH, KUPBI, MACJIA.
[IpumeHeHne W moxkapHasi onacHOCTh. OLIEHKa CKJIOHHOCTH Macel M KHPOB K
IIPOLIECCY CAMOBO3TOPAHUs.

IIpakTH4eckoe 3aHsATHE.

CriocoObl OJIy4eHHS KUCTOPOACOJAEPKAIIMX OPraHUUYECKUX COSAMHEHUM.

IIpakTH4eckoe 3aHsATHE.

XHUMHUYECKHE CBOMCTBA KUCIOPOICOAEPKAIIMX OPTAHUYECKUX COCIUHEHH.

CamocrostensHas padora. IIpocteie 3dupsl. M3omepus, HOMEHKIATYpa,
CIOCOOBI MoMy4YeHus1, GU3NUECKUEe, XUMUUYECKHE U M0KapoonacHble CBOMCTBA.

[lepexucusie coemuneHus. CTpoeHHe, COCOObI MOTy4YeHHs, (Pu3nueckue,
XMMHYECKME U [O0KApoomacHble CBOMCTBA. IIpuMeHeHME OpraHM4YecKux
IepeKuce. BoeIcine KUPHbIE KUCIOTHI U BBICIIME CHUPTHL. MbLU1a, BOCKH, KUPBHI,
Mmacna. [Ipumenenue u noxxapHas onacHocTb. OII€HKa CKJIOHHOCTH Maces U )KUpPOB
K IPOLIECCY CAMOBO3TOPaHHSL.

PexoMenayemasi aureparypa:
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ocHoBHas [1,2];
nomnoyHuTenbHas [1,2].

TEMA 2.4. Opranuyeckoe TOIIMBO U €ro nepepadcorka.

Jlekuusi. Oprannyeckoe TOIUIMBO M ero mnepepadorka. Kiaccudukanus
TOIUIUB U UX XaPAKTEPUCTUKH.

TBepmoe TOmmMBO M TMPOAYKTH ero nepepabotku. Cyxas meperoHka yris
(muposnu3), ra3u@uKanus yris, THAPOreHU3aIUs TBEPIOTO TOILUIUBA.

Hedpts, cocraB nedtu. IlepBuunas mnepepaboTka HehTH (mpsmMas
neperonka). Bropuunas mnepepa®oTka He(TH: KPEKHHT, PUPOPMUHT, MHUPOIIU3.
[IoHATHE OKTAaHOBOI'O YHCIIA.

["a30BO€ TOMIMBO U MPOAYKTHI €T0 MepepadoOTKH.

[ToxxapHast omacHOCTh HeTenpoykToB. OCHOBHBIE MOKa3aTeNN MOKaPHOU
OMAaCHOCTH: TEMIIepPaTypbl BCIBIIIKHA, BOCIUIAMEHEHUS, CaMOBOCIUIAMEHEHUS,
TEMIEpaTypHbIE TPeJeNbl paclpocTpaHeHHs] ITulaMeHu. MeToasl  pacdera
MOKAa3aTeser MOKapHOU OMTACHOCTH.

CamocrositenbHasi padora. Bropuunas nepepa®oTka HEPTH: KPEKHUHT,
pudopMuHr, nuponu3. [loHATHe OKTAaHOBOTO U IIETAHOBOTO YHUCIIA.

W3ydenne cocraBa OpraHM4eCKOro TOTLTUBA.

PexoMenayemasi iureparypa:

ocHoBHas [1,2];

goronHuTenbHas [1,2].

TEMA 2.5. Opranunyeckue coeJUHeHHs, COAep:KalIue a3oT.

Jlekuus. OCHOBHBIE CBENEHHUS O B3pPBIBUATHIX BELIECTBAX. B3phIBUaThHIE
BEILIECTBA HA OCHOBE a30TCOJAEPKAIIMX OpraHuYecKux coeauHeHnil. Kparkas
XapaKTEPUCTUKA B3PbIBUATHIX BelIeCTB. HMHuIMHUpyIolue, OpHU3aHTHBIE H
MeTaTelabHble B3pbIBUaThie BemecTBa. (CrnocoObl TMOMy4YeHUS U IOKapHas
OMACHOCTh HHUTPOCOEIMHEHH O€H30Jla W €ro MPOU3BOAHBIX, HUTPOIYHUPOB
MHOT'OaTOMHBIX CIUPTOB W ILEJUIFOJIO3bl, aMUHOB M HX NPOU3BOAHBIX. A30T - H
CEpOCOACpKAIIUE OPraHUYECKUE COECAUHEHUS, CIIOCOOBI MOIYYEHUS, XUMUYECKUE
CBOWCTBA.

IIpakTH4eckoe 3aHsATHE.

XHUMUYECKHE CBOMCTBA A30TCOAECPKAIINX OPTaHUYECKUX COETUHEHNN.

CamocrosiTesibHass padora. XapakTEpUCTUKAa W IOXKapHash ONACHOCTH
B3pPBIBUATHIX BEILIECTB U a30TCOACPKAIIMX YAOOPEHUH.

Pexomenayemas jiurepartypa:

ocHoBHas [1,2];

norotHATeNbHA [1,2].

TEMA 2.6. IloiuMepbI M OJIMMePHbIe MATEPHAJIBI.

16



Jleknusi. OOme cBegeHUss O BBICOKOMOJEKYJISIPHBIX COEIWHEHHUSIX.
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS U UX POJIb B NIPUPOJE U TeXHUKE. OCHOBHBIE
nonsatus xumuun BMC. Kraccupukauua u  Homenknatypa. OcoOeHHOCTH
(pU3UYECKOTO COCTOSIHUS TOJUMEPOB, MEXAaHUYECKHE CBOMCTBa. JlecTpykius
IIOJINMEPOB. B3anMOCBSI3b CTPOEHUS IOJIUMEPOB C HX TEPMOCTOMKOCTBIO H
TOPIOYECTBIO.

[Tonumepbl W MONMMEpPHbIE MaTepHalbl, WX TOJyY€HHE M CBOMCTBA.
[Tonumepsbl, OIUromMepsl M MX CHUHTE3: PEAKUUU IOJUMEPHU3ALMUA U pPEeaKkUuu
NOJIMKOHACHCAMK. XHUMHUYECKHE TNpeBpauieHuss mnonumepoB. (OcoOeHHOCTH
peakuuii monumepoB. CHIKEHHE TOPIOYECTH MTOJTMMEPOB.

[TonumepHble MaTepuanbl: Kay4dyKH, IJIaCTMAcChl, XUMHYECKHE BOJIOKHA,
JAKOKpPaCOYHbIE MOKPBITHS. lIpuMeHeHne NoJMMepoB, UX MOXKapHasi ONACHOCTD.
Oco0eHHOCTH TOpEeHMs MOJMMEPHBIX MarepuanoB. llomyueHue OrHe3amMTHBIX
MOJIUMEPHBIX MaTEPUAJIOB.

IIpakTHYyeckoe 3aHATHE.

BricokoMoONEeKyIsipHbIE OpraHuyeckue coeauHeHus. [lomumepu3alnuoHHbIe
Y TIOJIMKOHJIEHCALIMOHHBIE CIIOCOOBI MOIYYEHUS TIOJIMMEPOB.

CamocrositesibHass  padora. [lonmuMepHble  Marepuanbl:  KaydyKw,
IJIaCTMACChl, XMMHYECKHE BOJIOKHA, JAKOKpACOUHbIE MOKpbITUS. [IpuMeHeHue
NOJIUMEPOB, MX TMOXKapHas ONacHOCTb. OCOOEHHOCTH TOpPEHHUs MOJUMEPHBIX
MarepuanoB.  llosydyeHne  OrHE3alIMTHBIX  NOJHUMEPHBIX  MaTEPHUAJIOB.
XapakTEepUCTUKA OTrHE3AUTHBIX IOKPBITUH.

PexoMenayemasi aureparypa:

ocHoBHas [1,2];

noronHuTenbHas [1,2].

5. Meroanueckue peKOMEHIAI U 10 OPraHU3ANUN U3yYEeHUS
TUCIHHUIINHBI < XUMHUA»

[Ipn peanuzanuu MpPOrpaMMbl JUCIHMIUIMHBI HCIONB3YEeTCS TaKUE BUIBI
3aHATUMN: JTEKIUS, MPAKTUYECKUE U TaOOPATOPHBIE 3aHATHSI.

Jlekuusi: cocTaBiisieT OCHOBY TE€OPETUYECKOr0 OOy4YeHHsI U JOJDKHA JaBaTh
CHUCTEMAaTHU3UPOBAaHHBIC OCHOBBI HAYYHBIX 3HAHHWM MO AUCIMILIUHE, PACKPHIBAThH
COCTOSIHUE W TEPCIEKTUBBI PAa3BUTUS COOTBETCTBYIOUICH OOJIACTH HAayKd H
TEXHUKH, KOHLIEHTPUPOBATh BHUMaHUE OOydYaloUIMXCs Ha HamboJee CIOXKHBIX H
Y3JIOBBIX BOIIPOCAX, CTUMYJIMPOBATh MX aKTUBHYIO MMO3HABATEIbHYIO ACSITEIHHOCTD
U CIIOCOOCTBOBATH (POPMHUPOBAHUIO TBOPUECKOTO MBIIIIJICHHUS.

IIpakTHyecKkne 3aHATHSA MPOBOJUTCS B LENAX: BBIPAOOTKUA MPAKTUYECKUX
YMEHUH M NPHOOpPETeHHs HABBIKOB, 3aKpEIUICHUS MPOWICHHOTO MaTepHaja Iio
COOTBETCTBYIOIIMN TeME AMCLUUIUIMHBL. [TIaBHBIM COJEpKaHWEM 3TOro BHUA
y4eOHBIX 3aHSATUH SABISIETCS paboTa KaXIOoro OOYdYarollerocss IO OBJAJCHHUIO
NPAaKTUUYECKUMH YMEHHUSIMA M HaBBbIKAMHU MPOPECCHOHANBHON JEATEIBbHOCTU ITyTEM
pellieHHs CHUTYyaTUBHBIX 3ajad, o000OIIeHHe, cucTeMaTh3alus, yriayOjaeHue,
3aKpeIJICHHEe TEOPETUYECKUX 3HAHUI MO KOHKPETHBIM TeMaM ydeOHOro Kypca
«XuMus»; GOpMUPOBAHUE YMEHUM MPUMEHAThH MMOTYYSHHbIC 3HAHUS Ha MPaKTHKE,
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peanu3alui0 €IMHCTBA HHTEJUIEKTyaIbHOW W MPAaKTUYECKOM JAESTENbHOCTH;
BbIPa0OTKAa MpPH PEUICHUWU TOCTABJICHHBIX 3a7a4 MPO(PECCHOHAIBHO 3HAYUMBIX
KAueCTB:  CAMOCTOSATEIBHOCTb,  OTBETCTBEHHOCTb,  TOYHOCTb,  TBOpPYECKAas
VHULINATUBA.

OOpa3zoBaTeNbHBIMUA ~ 33/la4aMHd  MPAKTHYECKOTO  3aHSTHUSL  SIBISIOTCS:
IyOOKO€ HW3Yy4YeHHUE JIEKIIMOHHOIO0 Marepuana, W3y4eHHUEe METOAOB paboThl ¢
y4eOHOM  JIUTepaTypoi, TMOJy4YeHUE  TMEPCOHAIBHBIX  KOHCYJbTAMH Y
NpenojaBarelisa; peUIeHue CIEeKTpa MPAKTUYECKUX 3aJady, B TOM UHCIIE
npodecCHOHANBHBIX  (aHaJMM3  MPOU3BOJCTBEHHBIX  CUTYyallMi,  PEIICHUE
CUTYaIIMOHHBIX 3aJlad, W T. 11.); BBIIIOJHCHHE BBIYMCIICHUN, pacyeToB; pabora ¢
HOPMAaTUBHBIMHU JOKYMEHTaMHU, HHCTPYKTUBHBIMH MaTe€pUallaMH, CIIPABOYHUKAMU;
MakCUMajbHOE MPUOIMKEHHE OO0Yy4aromMXCs K  BBINOJIHEHHUIO  OyAyHIMX
GyHKIMOHATBHBIX 00sS3aHHOCTEH, oOecneueHre (HOPMUPOBAHUS TMPAKTUUYECKHUX
HAaBBIKOB U YMEHHI.

JlaGopaTopubie 3anaTus. lleapio 1a00paTOpPHOrO 3aHATHS — SBISETCS
YCBOEHHE TEOPETUYECKUX OCHOB JUCLMILIMHBI U MOy4YEeHHE MPAKTUYECKUX HABBIKOB
UCCJIC/IOBAaHUSI TIyTEM I[IOCTAHOBKH, MPOBEIEHUS, OOpadOTKM U MPEACTaBICHUS
pE3yIBTATOB KCIIEPUMEHTAa Ha OCHOBE MPAKTUYECKOIO HCIIOJIb30BAaHUS Pa3IMYHBIX
METOAOB (HaOJIIOJIEHUS,, U3MEPEHUS, CPABHEHUS W JAp.), NMPUOOPETEHHS] HABBIKOB
OIbITa TBOPYECKOH JIEATELHOCTH.

Koncyabranun. KoHcynbTanuu mpoBOASTCS MPENOJaBaTeIeM, BEAyLIUM
3aHATHUS B y4eOHOU TpyINe U HOCAT IPYIIIOBOM XapakTep.

CamocrosiTesibHasi paboTa o0y4yalomIUXcs HampaBlieHa Ha yriayOJeHue u
3aKpeIUICHHE 3HaHWM, MOJYYEHHBIX Ha JIEKIMSIX U JIPYTUX 3aHSATHUAX, BHIPAOOTKY
HABBIKOB CAMOCTOSITEILHOTO aKTUBHOTO MPHUOOPETEHUS] HOBBIX, JOMOJHUTEIBHBIX
3HaHUM, MOATOTOBKY K MPEIACTOSIIIUM YYE€OHBIM 3aHSATHUSAM U TMPOMEKYTOYHOU
aTTeCTal1H.

6. OHeHO‘leIe cpeacrBa JJisl MPOBEACHUA TECKYIIECT0 KOHTPOJISA
YCIeBaeMOCTH M IIPOMEKYTOYHBIX aTTeCTaHI/Iﬁ Oﬁy‘laIOI[ll/IXCH mo
ANCIHUIIJINHE «XHUMHA»

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUYMBAET OLICHUBAHUE XOJAa
OCBOCHMS JHMCLUMIUIMHBI, TPOBOAUTCS B COOTBETCTBMM C  COJAEpPKaHUEM
JUCHMIUIMHBI 110 BUJAM 3aHATUN B JOpME OIpoca, pelIeHus 3a/1a4, TECTUPOBAHM,
3alUThl OTYETOB I10 JJAOOPATOPHBIM PadOTaM.

[IpoMexyTouHas arTecTalnysi 0OECIIEUYMBAET OLICHMBAHUE IPOMEKYTOUHBIX
Y OKOHYATEJIbHBIX PE3yJbTaTOB 00YYEHHS MO JUCLMIUIMHE, IPOBOIUTCS B (hopme
3a4yera, SK3aMeHa.

6.1. [IpumMepHbIe OLleHOYHbIE MATEPHAJIBI TEKYIEr0 KOHTPOJIS

Tunossie BONPOCHI AJI51 OIPOca:
1. IlpuBeauTe nepBoHaYaIbHYIO (POPMYJIUPOBKY MEPUOIUYECKOrO 3akoHa Jl.
H. Menneneesna.
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2. Jlaiite coBpemeHHYI0 (GOPMYIUPOBKY Tepuomuydeckoro 3akona J[. U.
Menpgeneena.

3. Urto Ha3bIBaeTCA MEPUOJIOM, ITPYNIONA MEPUOIUYECKON CUCTEMBI?

4. Kakue »71€MEHThl BXOAST B COCTaB IJIABHBIX MOJTPYII HEPUOIUYECKOM
CUCTEMBI?

5. Kakue snemMeHThl BXOIAT B COCTaB MOOOYHBIX MOATPYII MEPUOIUIECKON
CUCTEMBI?

6. Ilepeuncnure OCHOBHBIE YaCTHIIbI, COCTABJIAIOIINE ATOM.

7. UTo mpencTaBiIsitoT cO00i U30TOIBI?

8. 3HaueHue IIIaBHOIO KBAaHTOBOTrO yucia paBHO 3. Kakue 3HaUYe€HHsS MOTYT B
TOM Clly4ae OpPUHUMATh MOOOYHOE (OpOWTANIbHOE) W MAarHUTHOE KBaHTOBBIC
yucna?

9. M3 mnepeuucieHHbIX HIKE XapaKTEepPUCTUK AaTOMOB MEPHOJUYECKH
U3MEHSIETCS  a) 3apsl sapa aroMa; 0) OTHOCHTENIbHAs aTOMHAas Macca; B) YUCIO
DHEPreTUUECKNX YypOBHEH B aTome; T) YHCIO DJICKTPOHOB HA BHEIIHEM
SHEPreTUYeCKOM ypoBHE. BriOepuTe BepHbIN OTBET (OTBETHI).

10. Kakue mepwoasl He coxepkar p-, d- wimm  f- snementoB? Ecth nn
NEPHUO/IbI, HE COIEPIKAIIUE S- DIIEMEHTOB?

TunoBble 3a1aHus 1J151 TECTHPOBAHMSA:
HN3oMepom neHTana sBIisieTCs:
1. Ilenren.
2. TlenTun.
3. LlukioneHTaH.
4. 2-metunoOyTaH.
["'omomorom nmponana siBISETCS:
1. Meran.
2. byranues.
3. Ilpormes.
4. T{ukionpornaH.
Haubonee xapakTepHBIMH TSI aJIKAHOB SIBIISIFOTCS PEAKIINU:
1. IlpucoeauneHnus.
2. 3amerieHus.
3. Tonumepuzammu.
4. OrtuernieHus.
AJKEHBI TTOJIYyYarOTCS U3 TaJOTeHAIKaHOB MIPH ICMCTBUY HA rajoreHa IKaHbl:
1. Bognoro pactBopa IIEIOYH.
2. CniupToBOIO pacTBOpa MIEIOYH.
3. Pa3baBneHHOM cepHOI KUCTOTHI.
4. KOHIEHTpUPOBAHHON CEPHON KHCIIOTHI.
[IpucoeanHeHne raTOreHOBOIOPOAOB K aTKeHAM MPOUCXOANUT MO MPABUITY:
1. Kyuepoga.
2. Bbytneposna.
3. MapKoBHHKOBA.
4. Bropua.
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TunosBble 3a7aun:

1. Beraucauts miotHocTh mapoB CgHg mpu Temmnepatype 38°C u naBneHHH
0,1 MITa.

2. Kakas xoHueHtparus napoB OeHzosia CgHg oOpazoBanach B moMeEIIEHUU
o6seMom 300 M°, ecnmm Ipyu TeMmmeparype 30°C u pmaieHnn 750 MM pT.CT.
UCIIAPUIIOCH 8 KT )KUIKOCTHU?

3. Kakas macca rasa npomana CsH; comepxutcs B ammapate o0bemoM 20 M°
npu Temnepatype —6°C u nasnenuu 0,7 MITA ?

4. B nomemennn oobemoM 450 m° mcmapmiocs 15 kr cepoyrimepoma CS,.
Kakasi KOHLEHTpamusi mapoB obOpasoBazace mpu stom? Temmeparypa 19°C,
nasienue 115 xlla.

5. Cxkonbko kr mnpomanosa  C3H;OH cropeno, ecium B pesynbrare
obpazoBanock 40 M° a3oTa? Temnepatypa 22°C, naBnenue 110 kITa.

6. Kakoit 00beM BO3ayxa HEOOXOAUM JIsl TTOJHOTO cropaHus 30 Kr yKCycHOM
kuciaotel CH3COOH npu Temneparype 15°C u naBnenuu 1,2 atm?

7. Kakas macca tomyona CgHsCHjz cropema, ecnmu Ha ropeHue ObLIO
3aTpayeHo 30 MSBOS,Z[yxa npu temneparype 1 1°C u nasnennu 730 Mm pT.CcT.?

8. Cropeno 30 M napoB dopmanpaeruga HCOH. Ckonbko Kr mapoB
BOJIbI 0Opa3zoBasioch npu 3ToM? Temmneparypa 27°C, naBnenue 1,1 aTm.

9. Ha cropanue metanona CH;OH 65110 3atpaueno 120 m° Bo3myxa. CKOIbKO
KI' YIJIEKHCIIOro ra3a obpasoBanock mpu ropernu? Temmeparypa 10°C, naBienue
HOPMAaJbHOE.

10. KakoBa Obl1a ucXo1Hast KOHIIEHTpanus mapoB steHa C,H, B momemenun
o6bemoM 200 M°, eci Tocie WX MOJHOIO CrOpaHMs oOpa3’oBaloCh 3 KI MapoB
Bozel? Temmepatypa 10°C, naBieHne HOpMaTbHOE.

®opma oT4eTa 10 JadopaTopHOi padore:
OtyeTt o nmabopatopHoi padore No

HasBanue paGoThI:
[lenb pabOTHI:
Matepuaiibl 1 000pyAOBaHKE, UCTIOIb3YEMBIE B padOTe:
Onucanue oOpa3IoB UCCIETOBAHMUS:
HccnenoBaTenbCcKas 4acThb:
Xom ucclieIoBaHus: ONTMCAHNE METOIUKHU MCCIIeIOBAHNS.
O06paboTka pe3ynbTaToB:
BriBOAHL:

IIpuMepHbBIii NepeYeHb TEOPETHYECKUX BONPOCOB, BLIHOCHMBIX HA 3a4eT

(1 cemecTp)

1. CrexuoMmeTpuyecKue 3aKOHbl XUMUHU.
2. OCHOBHBIC TOHSTHS XMMHU: OTHOCHUTENbHAs aTOMHas, MOJEKYJsSpHas
Macca, MOJIIpHas Macca, MOJib, MOJISIPHBIN OOBEM.
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3. Omnpenenenre yucia MOJIb UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIHH 110
YPaBHEHHUIO peakluy ropeHus. PelnieHne 3aa4 Ha TOpeHNE BELIECTB.

4. OmnpeneneHue IUIOTHOCTU Ta3a WM Mapa NpU 3aJaHHBIX TeMIIEpaType U
JaBJICHUU.

5. Pacuer MousipHOrOo 00b€Ma ra3a Wiu napa IpH 3alaHHbIX TEMIIEPATYPE U
JTABJICHUU.

6. Pacuer mnnoTHOCTM rasa WM Mmapa MO APyroMy rasy (BOJIOpPOLY,
KHUCJIOPOAY, BO3AYXY, a30Ty).

/. Ormpezenenue Macchl BellecTBa, 00beMa Napa BeIllecTBa MPHU UCTIApEHUN
Y KOHIICHTPAIMH BEILECTBA B 3aMKHYTOM 00beMe IPU pa3pylLIeHUH alllapaToB.

8. Krnaccudukamuss HeOpraHM4eCKMX BeHIECTB (OCHOBHBIE  OKCHUJBI,
KHCJIOTHBIE OKCH/JIbI, KUCJIOTBI, TUAPOKCHU/IBI, COJIN).

9. l3meHeHHME METAIUIMUECKUX W HEMETAIJIMYECKHX CBOMCTB B Ipymmnax M
nepuoiax.

10. DnekTpoHHBIE TMacmopTa 3JeMeHTOB. OmpeneneHUe dYuciia MPOTOHOB,
AIIEKTPOHOB, HEWUTPOHOB, KOJUYECTBA HECHAPEHHBIX JJIEKTPOHOB, 3HAYEHUS
IJIaBHOTO KBAHTOBOT'O YHMCJIA, YUCIIA SHEPTETUUECKUX YPOBHEH.

11. Ilpumepbl BemiecTB € pPa3jdM4YHBIMA TUIAMU XHUMHYECKOW CBS3U
(koBasJieHTHasi TOJIsIpHAsi, KOBAJEHTHAas HEMOJIApHAs, HOHHAs, MeTaJuIMYecKas,
BOJIOPOJTHAS ).

12. YpaBHeHUS SACPHBIX PEAKIIHIA.

13. Ilpumepsr: 1) MPOCTHIX U CIOKHBIX TOPIOYUX U HETOPIOYMX BEIIECTB; 2)
IIPOCTBIX W CJIOKHBIX HETOPHOYMX, HO IPEACTABILIONIMX IOKAPHYK OIACHOCTH
BEUIECTB; 3) MPOCTBIX U CIOXKHBIX OTrHETYIIAUIMX BEWECTB; 4) MPOCTBIX U
CJIOXKHBIX BEIIECTB, MPEICTABISIOIINX ONACHOCTh IPH B3aMMOJCHCTBHU C BOJIOM;
5) IpOCTBIX U CHOMKHBIX BEIIECTB — OKUCIUTENEH; 6) CUIIbBHBIX BOCCTAHOBUTEIIEH.

14. Beipaxkenue st TerioBoro »ddexra peakuuu ropeHus mo 1 u 2-my
ciencTBusiM 3akoHa ['ecca. Pacder TemnoBbix 3(h(PEKTOB XMMHUECKUX PEaKIUil 1O
3akony ['ecca u mo opmyne /.M. Menneneena.

15. TepmoguHamuyeckne (QPYHKUMHM COCTOSIHUSL M HMX  Pa3MEPHOCTb.
VYpasaenne ['n06ca. DHTaTbIUIHBIA U SHTPONUNHBINA (DAKTOPHI, UX BIUSHUE Ha
MPOTEKAHUE PEAKIMI IPU HU3KHUX U BBICOKUX TEMIIEpaTypax.

16. OuleHka W3MEHEHHS] PHTPONMMU B PA3IUYHBIX Mpoleccax (McrmapeHwus,
KOH/ICHCALlUH, TUIaBJICHUS], KPUCTAUIN3ALUY, BO3TOHKN).

17. TepmoguHamMuueckre (QYHKIMM COCTOSIHMSI M HMX  Pa3MEpHOCTb.
VYpaBuenue ['m60ca. DHTATBIUMHBIA U SHTPONUUHBIA (PAKTOPBI, UX BIIUSHUE Ha
IPOTEKaHUE PEaKIMH IPU HU3KUX U BBICOKMX TEMIIEpaTypax.

18. OueHka BO3MOXHOCTM M YCIOBUM MpOTEKaHWs peakuuid 0e3
BBIIIOJIHEHHS PAaCUETOB.

19. BeipaxkeHue uisi CKOPOCTU MPsIMON U 0OpaTHOW peakuuu. OU3nUecKuii
CMBICJI KOHCTAHTbI CKOPOCTH PEAKLIUU.

20. 3aBUCHMOCTh ~CKOPOCTH pPEAaKIMH OT TeMIlepaTyphl, JaBIICHUS,
u3MeHeHus1 o0bema cucteMbl. PacueTHble 3a1aun.

21. TloHsATHe pa3BETBICHHBIX U HEPA3BETBICHHBIX EMHBIX PEAKIIUHA.

22. BeipakeHHe I KOHCTAHTHI XMMHUYECKOTO PaBHOBECHS.

21



23. Bnusinue Temmneparyphl, JaBICHHS, KOHIICHTPAIMM BEIIECTB Ha
paBHOBecHe B XxuMuueckoi peakuuu (mpuniun Jle-Ilarense).

24. 3aBUCUMOCTh CKOPOCTH PEAaKIMU OT KOHIIEHTpAlMH. 3aKOH ACHCTBUS
Macc.

25. [IlpyurHa  yBeNMYEHUS  CKOPOCTH  pEaKUMH TpU  TOBBILICHUU
temnepatypbl. [IpaBuno Bant-T'odhda. VYpaBHenue Appenuyca. OHeprus
aKTHUBALINH.

26. CriocoObI BBIpa)KEHUS COCTaBa PaCTBOPOB.

27. PacyeT MOJISIpHOM KOHIICHTPAIUK PacTBOpa (MOJsipHOCTH M).

28. Pacuet maccoBoii 10511 BeriecTBa B pacTBope (%-HOH KOHIIEHTPAIUH ().

29. Bnusinue temrepatyphl U AaBieHUs (3aKOH ['eHpu) Ha pacTBOPUMOCTh
ra3oB B KUIAKOCTSX.

30. TemmnepaTypa KUIMEHUSI U 3aMep3aHUsl PACTBOPOB (CPAaBHUTH C YUCTHIM
pactBoputesieM). OU3NMUECKUN CMBICT KPUOCKOMMYECKOW M 30YIMOCKOIMUYECKOM
KOHCTaHT.

31. Ucnapenue. JlaBieHWe  HACHIIIEHHOTO TMapa TpPH  Pa3IMYHBIX
TEeMIIepaTypax W Mpu Temneparype KuneHus. OneHka MoKapHOM OMacHOCTH IPH
HaXOXKJIECHUU TOPHOYMX M JIETKOBOCIUIAMEHSIOIIMUXCS KUIKOCTEH B 3aMKHYTBIX
o0bemax.

32. IlpumMepsl pacTBOPOB 3JIEKTPOIUTOB M HEAIEKTpoauToB. CTymneHuaTas
JUCCOLMAMsl MHOTOOCHOBHBIX KHMCIJIOT U ABYXKHCIIOTHBIX THIPOKCUIOB B BOJHOM
pacTBope.

33. Knaccudukarus 1UCIIepCHBIX CUCTEM TI0 arperaTHOMY COCTOSIHUIO.

34. IlpuunHBl yCTONYMBOCTH AUCTIEPCHBIX CUCTEM. Pa3pylenne KouionaoB.

35. CopOIoHHbIE TPOIIECCHI.

36. [loHaTe OKHUCIUTENS,, BOCCTAHOBHUTENS, TPOIECCOB OKHUCICHUSA U
BOCCTaHOBJICHHUS.

IIpuMepHBIi NepeYeHb TEOPEeTHYECKUX BONPOCOB, BLIHOCHMBIX HA 3K3aMeH

(2 cemecTp)

1. Tlpumepst HauOoJee pacrpoCTpaHEHHBIX OKHCIIUTENEH U
BOCCTAHOBUTEIEH.

2. CocraBiieHUE peaklUii OKUCIIEHUS — BOCCTAHOBJICHUSI.

3. Pacuer a51eKTpOIHBIX TOTEHLUAJIOB, 3.]1.C. TAIbBAHUYECKHUX JJIEMEHTOB.

4. Kiaccudukanus raJpBaHUYECKHX IEMEHTOB.

5. Kopposus, kimaccupukanus KOPPO3MOHHBIX IPOILIECCOB, CIOCOOBI
3aIUTHI OT KOPPO3HH.

6. YpaBHeHue peakuuu TOPeHHsI OPraHUuIECKIX COCTUHEHUI.

7. HomenknaTtypa yriaesoaopoaos.

8. ['mOpuauzauus. Pacuer curma W NOHU-CBSI3ed B OPraHUYECKHX
coenquHeHuax. Hampumep, onpeaenuTs 4uCiIo G- U T-CBS3EH B 2-METUIINCHTAHE; 2-
METHUJIIIEHTEHE- | ; IEHTHHE.

Q. OO6mme GopMyITbI KJTACCOB OPTAaHUIECKUX COSTUHEHUH.
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10. Uzomepus (yryiepomaHOW IIeNH, TMIOJIOXKEHUS KpaTHBIX CBSI3CH U
(GyHKIHMOHAJIBHBIX TPYMI, MPOCTPAHCTBEHHAS (IIMC- U TPAHC-), MEXKKIIACCOBas).

11. Knaccudukarus OpraHUYECKUX peakiui (3amerieHue,
NPUCOEIMHEHNE, OKHUCIEHHWE U T.1.). Peakumu, XapakTepHble I pa3IMYHBIX
KJIACCOB COEIMHEHUM.

12. T'omonoruveckuid psig ankaHoB. CTpoeHHE, OCHOBHBIE PEAKIUU U
cnocoOsl nonyuyeHus. Peakius Bropiia.

13. Tomonormueckuit psig ankeHoB. CTpoeHHE, OCHOBHBIE PEaKIUU U
criocoOswI momyyenus. [IpaBuino MapkoBHUKOBA.

14. T'omonorunueckuii psg ankuHoOB. CTpo€HUE, OCHOBHBIE PEAKIUU U
CHOCOOBI MOJTYUYEHHUS.

15. TlomydeHue aneTwieHa U3 aJIKaHOB, U3 AJIKEHOB, U3 KapOMIa KaJIbIIHS.

16. T'omonorunueckuii psa ankagueHoB. CTpoeHHE, OCHOBHBIC PEAKIIUA U
CIOCOOBI MOTYYEHUS.

17. Tomonorumyeckuid psg apeHoB. CTpoeHUE, OCHOBHBIE pPEakUuud U
CIIOCOOBI MOTYYEHUS.

18. Apomatm3arus (KaTaquTHYECKas TEeTHIPOLUKIN3AIINS) ATKAHOB.

19. CgoiicTBa M MOJyYCHUE TATOTCHYTICBOIOPOIOB. XITaI0OHBI.

20. IlomyueHue TalOTEHYTJIEBOJIOPOJIOB W3 aJKaHOB, W3 AaJIKCHOB, W3
CIIUPTOB.

21. Peakuuu rajnoreHyrieBoJOpoJ0oB B BOAHOM U CIIUPTOBOM pacTBOpE
KOH.

22.  OcHOBHBIE KJIaCChl KMCIOPOACOAEPKAIINUX cOeAUHEHNN. X criocoObl
HOJTyYEHUSI.

23. OxwucineHue cnupToB. Paznuuue B peakiusx OKUCICHUS allbJEeTHI0B U
KETOHOB.

24. Breicmme oxupHble KuciaoTel. Mpeuta. XKupsl. [lomyuenme »THx
COCIMHEHU.

25. Tlomyuenue ¥ TUAPOIIN3 CIOKHBIX FPUPOB.

26. CrocoObl MONy4EeHHS TMOJMMEPOB IO PEAKIHSIM TMOJIMMEpPU3ALUN U
MOJIMKOHIEHCALMH. JIeCTpyKIMs OJTUMEPOB.

27. TllomumepHble  MaTepuanbl: KaydyyKd, XUMHUYECKHE  BOJIOKHA,
rutactMacchl. [Ipumepsl ux mogydeHus.

28.  OcoO0EHHOCTH rOpEeHHs] OPraHMUYECKUX COSAMHEHUM.

29. Kaccudukaiys opraHu4ecKoro TOIIuBa.

30. TlepepaboTka TBEpOTO TOILJIMBA (HA MPUMEPE YIJIS).

31. TIlepepabotka HedTH.

32. IlepepaboTka razoBoro TOILIMBA.

33. BspbiBuaThie BeliecTBA Ha OCHOBE OPraHUYECKUX a30TCOAECPKALIUX
COCIUHEHNN.

6.2 Ilkana oueHuBaHMA Ppe3yJbTATOB MPOMEKYTOUYHOH AaTTeCTAUMH U
KPUTEPUH BbICTABJICHUS OLICHOK.

Ha 3auere ucnonb3yercst TpaJuMOHHAs CUCTEMA KOHTPOJIS U OLIEHKU
yCIEBAEMOCTH O0YHAIOIINXCSL.
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Kputepun BbICTaBiICHHS OLEHOK MO JBYXOaUIbHOM CHCTEME «3auyTEHOY,
«HE3aUTEHO» MPEJCTABJICHBI B Ta0nHIIE 3

Ta0Omuma 3
®dopma [Tokazarenu
Kpurepun BeICTaBIECHUS OLIEHOK [Ikama onieHUBaHUI
KOHTPOJIS OLICHUBAHUS
3a4éT MPaBUIILHOCTh | 3aCITYKHBAET oOyJarommiics, 3a4YTEHO
Y MOJIHOTA MPaKTUYECKU MOJTHOCTHIO OCBOMBIIUNA
OTBETA 3HAHWS, YMEHHS, KOMIICTCHIIUU U
TEOPETUYECKHUI MaTepuan, ydeOHbIe
3aJaHUSA HE OIEHEHBI MaKCUMaJIbHBIM
yypcioM ~ OalioB, B OCHOBHOM
chopMuUpOBaI TPAKTUUECKHE HABBIKU.
3acmy)KMBaeT  OOydYaroIIWiics, He HE 3a4TCHO

OCBOMBIIINN 3HaHUS, YMEHWUS,
KOMIICTCHIINHU )41 TeOpeTHHGCKHﬁ
Marepuan, ydeOHbIe 3aJaHHWs HE
BBITTIOJIHUII, ITPAKTUYCCKUC HABBIKU HEC

c(hopMUPOBAHBI

Ha sk3ameHe ucrnosb3yercst TpaJuliMOHHas CUCTEMa KOHTPOJISL U OLICHKU
yCIEBAEMOCTH O0YyHAIOIINXCS

KpUTEpUU BBICTABIICHUS OLIEHOK O YEThIPEXOAIITbHON CUCTEME KOTIMYHOY,
«XOPOUIOY, «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY MIPEICTABICHbI B

tabmnuie 4.
Tabnuna 4
dopma ITokazarenu
Kputepun BeicTaBiIeHNS OLIEHOK [Ikana oneHUBaHUS
KOHTPOJIS OIICHUBAHUs
JK3aMEH IIPaBUIIBHOCTb | OLICHKY «OTJMYHO» 3acily)kuBaeT | Beicokunii ypoBeHb «5»
Y TIOJTHOTA 00ydJaronuics, OCBOMBIIHMI 3HAHUS, (oTIMYHO)
OTBETa YMEHUS, KOMIIETEHIINH U
TEOPETHYCCKUIN Marepual 0e3
npoOenoB;  BBINOJHUBIINK  BCe
3a/1aHus, PEAYCMOTPEHHBIE
y4eOHbIM IUIAHOM Ha  BBICOKOM
KaueCTBEHHOM YPOBHE;
IPAKTUYECKUE HaBBIKU

IpoQeCCUOHATBHOTO  MPUMEHEHMS
OCBOCHHBIX 3HAaHUH C(HOPMHUPOBAHBI.

OLICHKY «XOPOIIO»  3aCITy)KHBACT
oOyyaromuiics, MPAKTUYECKU
HOJHOCTHIO ~ OCBOMBIIMK  3HAHWA,
yYMEHUS, KOMITETEHIINH U
TEOPETHUYECKUH Marepuall, ydeOHbIe
3aaHHs HE OLICHEHBI
MaKCHMaJIbHBIM YHCJIOM OanjoB, B
OCHOBHOM copmupoBa
NPAaKTHYECKHE HABBIKH.

Cpennuit ypoBeHb «4»
(xoporto)

OLICHKY «YAOBJICTBOPUTEJILHO»

IToporoselii ypoBeHb

24




3aCITy’)KHBAET oOy4Jaronuics, «3»

YaCTHUYHO C MpoOenaMu OCBOWBIINH | (yIOBJIETBOPUTEILHO)
3HAHUSA, YMEHHS, KOMIIETEHIUU U
TEOPETUYECKUI MaTepuall, MHOTHE
yaeOHbIe 3aaHus 00 HE
BBITIOJTHWI, JUOO OHH  OIICHEHBI
yucioM — OammoB  ONM3KUM K

MHUHUMAJIbHOMY, HCKOTOPELIC

NPaKTUICCKHE HaBBIKH HE

c(OpPMHPOBAHBI.

OILICHKY «HEYJIOBIICTBOPUTEIHHOY MuHUMAaTBHBIH
3acmyKMBaeT  OOydYaromuiics, He YPOBEHB «2)
OCBOMBIITUH 3HaHWUS, yMeHus, | (HeyI0BIETBOPUTEIHHO)

KOMIICTCHIINHU u TeOpeTI/I‘IeCKHﬁ
MaTepuai, Yy4deOHbIC 3amaHus He
BBITIOJIHUJI, TIPAKTUYCCKUC HAaBBIKU
HEe C(hOPMHUPOBAHBI.

7. PecypcHoe o0ecnieyeHre IUCHUNINHBI « XUMHS»
7.1. JIulieH3MOHHOE ¥ CBOOOIHO PacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrnevyeHune, B TOM YHUCJIe 0T€4eCTBEHHOI 0 MPOM3BOACTBA

- IlepeueHp  JUIIEH3UOHHOTO U  CBOOOJHO  PACIpPOCTPAHIEMOIO
IPOrpaMMHOT0 OOeCIeueHus], B TOM YHUCIIe OTEYECTBEHHOTO MPON3BOACTBA:

- Astra Linux Common Edition pem3 Open [[10-25B-603] -
OmnepanuonHas cuctema odOmiero HasHaueHus "Astra Linux Common Edition”
[Kommepueckas (Full Package Product). Homep B Equnom peectpe poccuiickux
IIPOrPaMM IS DJICKTPOHHBIX BBIYMCIUTEIIBHBIX MAIIMH U 0a3 JaHHbIX - 4433]

- Supexc bpaysep nns opranuzanuii (6ecruiatHeiii pynkiponan) [I10-
C52-373] - Bpay3ep mo3BosisieT o0marhcs ¢ ['0J10COBBIM MMOMOIIHUKOM AJIHCO,
bunbTpyeT pekiiamy, 3alMIaeT JuuHble gaHHble. [becruiatnas. Homep B Equnom
peecTpe POCCUIUCKUX TPOTPaMM ISt SJIEKTPOHHBIX BHIYMCIUTEIBHBIX MAIIMH U 0a3
JTaHHBIX - 3722]

- MoitOduc O6pazoBanue [[10-41B-124] - TloaHblii  KOMILIEKT
PETaKTOPOB TEKCTOBBIX JIOKYMEHTOB M OJEKTPOHHBIX TaOmWIl, a TaKxke
WHCTpYMEHTapuil 1isi pa-00Thl ¢ Tpaduueckumu mpeseHTanusMu [CBOOOIHO
pacnpoctpansiemoe. Homep B EnmHOM peecTpe pOCCHUMCKMX Mporpamm Jyist
9JIEKTPOHHBIX BBIYUCIMTEIBHBIX Ma-IHH U 0a3 JaHHBIX - 4557

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

- Adobe Acrobat Reader DC — IlpuioxkeHue sl CO3IaHUS U MPOCMOTPA
ANIeKTpOHHBIX myonukanuii B popmare PDF [becrumatnas]; [10-F63-948;

- 7-Zip — daiinossiit apxuBarop [becmnarnas]; [10-F33-948;
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- Apache OpenOffice — ITaker odpucHbIx npunoxenuit [Otkpeitas]; I1O-
EB7-115;

- LibreOffice — ITaket oducHbix npunoxenuii [Otkpeitas]; [10-CBB-979;

- Anpr OO6GpazoBanue 8 — CucremMHoe TmporpaMMHOE oOOecTeUeHue.
OmneparmonHas cuctema. [Otkpsitas]; [10-534-102.

- Expert Pro — IIporpamma i KOJIMYECTBEHHOTO aHAINW3a HU300paKeHUI
[Kommepueckas (OEM)]; 110-834-617

- Fenix2+ — Onenka pHCKOB TOXapHOW O€30MacCHOCTH B 3TaHUAX
COOPY)KEHUSIX U CTPOEHHUSAX Pa3IMYHBIX KJIACCOB (DYHKIIMOHAIBHON MOXapHOU
onacHocTH cornacHo IIpunoxenus k npukazy MUC Poccun ot 30.06.09 1. Ne 382
[Kommepueckas (OEM)]; 110-38C-720

7.2. llpodeccnonaibHbIe 0a3bI JAHHBIX U HHPOPMALIMOHHBIE CTIPABOYHbIE
CUCTEMBI

NudopmarmonHas cipaBo4Hasi CUCTEMA.:

- CepBep oOpraHoB TrocyaapcTBeHHOW Biactu Poccuiickonn Penepaiuu
http://poccust.pd/ (cBOOOIHBIN TOCTYM);

[IpodeccronanbHbie 0a3bl TAHHBIX:

- ITopran oTKpbITHIX maHHBIX Poccuiickori ®enepanmu https://data.gov.ru/

(cBOOOIHBIN JOCTYM);
- ®@enepanbubiii mopran «Poccmiickoe oOpaszoBanume» http://www.edu.ru

(cBOOOIHBIN JOCTYM);

- Cucrema  o(UIIMATBHOTO  OMyOJMKOBAaHHWS  IPABOBBIX  aKTOB B
sJIeKTpoHHOM Buje http://publication.pravo.gov.ru/ (cBoO6oHbINH AOCTYI);

- CnpaBoynas mpaBoBast cucrtema «Koncymprantllmoc:  CryaeHT»
[OnextpoHHbli  pecypc]. — Pexum gmocrtyma:  http://student.consultant.ru/,

CBOOOIHBIN AOCTYTI

- HudopmannonHo-npaBoBoit nopran «l'apant» [DneKTpoHHBIN pecypc]. —
Pexxum moctyma: http://www.garant.ru/, cBo6oaHbIN TOCTYIT

- DnexTpoHHBIM  (GOHI  MPaBOBOM M HOPMATUBHO-TEXHHYECKOMH

nokymenTtaiuu «Koncopumym KOJIEKC» [OnextponHblid pecypc]. — Pexum
noctyma:  http://docs.cntd.ru/, goctym  TOJBKO  IOCIIE  CaMOCTOSTEIbHOM

perucTparyu
- DIIeKTpOHHAas onobImoTexka YHUBEpPCUTETA http://elib.igps.ru

(aBTOpU30BaHHBIA JOCTYIN);
- DIIeKTpOHHO-OUOIMOTEeUHAS cucrema «9BbC IPR  BOOKS»
http://www.iprbookshop.ru (aBTopu3oBaHHBIN JOCTYII).

7.3. JIuteparypa
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OcHoBHAaA:

1. 'muaka H.JL. OOmas xumus : yuyeoHoe nocooue / H. JI. I'munka. - usm.
ctep. - M. : KnoPyc, 2013. - 752 c. - bubnuorp.: c. 725-747 . - And. ykas.: ¢. 727-
728 : - [Tpenm. yKa3z.: c. 729-747. Pesrcum oocmyna:
http://elib.igps.ru/?&type=card&cid=ALSFR-26cc7654-7494-462e-8f6¢-
e6ab8ebfbd68

2. EI'. KopoGeiinukoBa, H.IO. KoxeBHukoBa. ®Pu3NKO-XUMHUYECKHE U
MOKapOOTacHbIe CBOMCTBAa OPraHMYECKUX COCIUWHEHUIl: ydeOHOoe MmocoOue ™o
Hanp. 20.05.01 Tloxapuas 6e3omacHoctb, 20.03.01 TexnocdepHas 6€30MacHOCTD,
40.05.03 Cynebnas skcrieptusa /CI16.: Cankr-IletepOyprekuit yausepcurer ['TIC
MUC Poccun, 2017. - 314 <c. [I'pup MUC] Pexum pgocryma:
https://elib.igps.ru/?8&type=document&did=ALSFR-ddc568a7-6609-44f5-b868-
089d5e0717be&query

JlonostHUTEILHAS

1. Ceumsunckas I'. b. Bompockl u 3agaun 1Mo OpraHUYECKOM XUMUH:
yuebHoe mnocobue: [rpud MUC]. Y. 1. Knaccudukamus ¥ HOMEHKJIATypa
OpPraHMYECKUX COCJAMHEHUN. YTJIEBOJOPOJAbl M UX TMPOU3BOJHBIC: YydeOHOE
nocobue B 2 4. / mox oo6mi. pea. b. B. I'aBkamioka. / I'. b. CBumsunckas, M. E.
Mkurponos; MUYC Poccun. - CII16.: CII6Y I'TIC MUC Poccuu, 2020. - 216 c.
Pesrcum oocmyna: http://elib.igps.ru/?2&type=card&cid=ALSFR-2680764b-cb52-
4862-a845-5818a928af99& query=CBumznnckas&remote=false

2. Ceuwmunckas I'. b. Bompocsl m 3agaun mo OpraHUYECKON XUMUU:
yaeOHoe nmocooue: [rpud MUC]. Y. 2. Knaccuduxaiusi, HOMEHKJIaTypa, CBOHCTBA
U TPUMEHEHUE OPraHUYECKUX COECIMHEHUN ¢ rerepoaromamu. llomumepsl u
MOJIMMEPHBIE MaTepHuaibl: yueoHoe nmocodue / moa oo6m. Pen. 3.H. Ywmxukona./ I'.
b. Ceumsunckas, M. E. llIkutponos; MUC Poccuu. - CII6.: CII6Y I'TIC MUC
Poccun, 2019. - 248 C. Pesrcum odocmyna:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2c9d-4c6e-b066-
9b72fc44f060&remote=Ffalse

3. Ceumsunckas ['. b. JlaGopaTopHblii TpPaKTUKyM IO OOIIEH XHUMHHU:
VuyeoHoe nocobue. — CII10,: CII6Y I'TIC MUYC Poccu, 2011. — 112 c. Pesrcum
oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-384efc94-5889-4060-
98d6-7e8168e0885a&remote=false

4. Kopooeiinukosa E. I'., KoxeBnukoBa H. FO. Xumus B onpeneneHusx,
TabNHIIax, TUMOBBIX 3aAa4ax: yueOHoe mocoodue: [rpud MUC]. Y. I; MUC Poccun.
- CIlo.: CIley TITIC MUC Poccun, 2019. - 286 c. Pesxcum oOocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-45cf-9436-
49e14030f4de&remote=false

5. backun 0. TI'., CBumsunckas I'. b. IlpuoputerHble HampaBlieHUS
MCHUXO0JOTO-TICJArOTHYECKUX HUCCJICIOBAHUM B BYy3ax MUC Poccun.
Cemantuueckuit  auddepeHimanr Kak  OCHOBHOM  METOJA  JIMATHOCTUKHU:
monorpadwus. - CII16.: CII6Y I'TIC MUC Poccuwn, 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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7.4. MaTepunajibHO-TeXHHYeCKOe o0ecnevyeHne JUCIMILTUHbI

Jist mpoBeAeHUs M 0OECTEUEHUs] 3aHSATHH MCMOJIB3YIOTCS TOMENICHUS,
KOTOpbIE MPEACTABISAIOT CO00M yuyeOHbIe ayJIUTOPUM Uil POBEICHUS y4EOHBIX
3aHSATUM U JTA0OPATOPHBIX pabOT, MPEIYCMOTPEHHBIX MPOrpaMMOM CIICIIMAIUTETA,
OCHAIIICHHBIE O00OpPY/IIOBaHMEM ¥ TEXHMYECKUMHU CpEACTBAMU  OOYUYCHUS:
aBTOMATU3UPOBAHHOE pabodee MECTO TMpernojaBarelisi, MapKepHas JOCKa,
MYyJIBTUMEIUUHBIA TPOEKTOP, JTOKYMEHT-KaMmepa, J1TabopaTopHOe 000py/IOBaHUE,
MOCaJI0YHBIE MECTa 00YUAIOITUXCSI.

[Tomemenuss 11 caMOCTOSITENBHOW PAOOThI OOYYAIOIIMXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHUA K ceth «IHTEepHET» U
obecrnieyeHrneM J0CTyIa K 3JIEKTPOHHOU MH(OPMaIIMOHHO-00pa30BaTEILHON Cpelie
YHUBEpPCHUTETA.

ABTOpP: KaHAUIAT XUMHUYECKUX HaAyK, noueHT CBuasuHckas ['.b.

28



	4.2 Разделы дисциплины «Химия» и виды занятий

