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He.]II/I H 3aJa94 I CHUIIJINHbI

lle./lll 0C60€HUA Oucuunﬂunbl:

e (opMHUpOBaHHME LEIOCTHOTO MHPOBO33PEHUS U Pa3BUTHE CHUCTEMHO-
ABOJIIOLIMOHHOTO CTUJISI MBILIUIEHUS;

¢ (HopMHUPOBAHHE CUCTEMBbl XMMHUYECKUX 3HAHUU Kak (yHIaMEHTaIbHON
0a3bl MHKEHEPHOU MOATOTOBKH;

e (opMHUpPOBaHME HABBIKOB II0O IPAMOTHOMY IPUMEHEHHUI0 OCHOBHBIX
NOHATUH W 3aKOHOB XHMMHUU B IHPOLECCE HAYYHOIO aHajlInW3a MpPOOJIEMHBIX
CUTYallMi, KOTOPBIE HHKEHEP AOJDKEH pa3pelaTh IIPU CO3JaHUU HOBOUW TEXHUKH U
HOBBIX TEXHOJIOTHH.

® O03HAaKOMJICHHME C UICTOPUEU U JIOTUKOM OCHOBHBIX OTKPBITHM XWMWH;

Ilepeyens koMneTeHMH, (POPMUPYEMBIX B IIpOLEcCe U3YYCHHS

JTUCIHMILIMHBI « X UMM

Komnerenuun Copep:xanue

YK-1 CnocoOHOCTb OCYIIECTBIATh KPUTHICCKUM aHAIHN3 TTPOOJIEMHBIX
CUTyalluii Ha OCHOBE CUCTEMHOTO MOAX0/1a, BEIpabaThIBaTh
CTpaTEruI0 JEUCTBUN

3aoauu OuUCUUNTTUHDL:

. dbopMUpOBaHHE TPEACTABICHUA O XHUMHYECKOHM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA, BAKHEUIIINX XUMUYECKUX MOHSITHUAX, 3aKOHAX
U TEOPUSIX;

o OBJIaJICHUE YMEHUSIMHU TPUMEHSTh MOJIyYeHHbIE 3HAHUS TSI OOBICHEHUS
Pa3HOOOpA3HBIX XUMUYECKUX SIBJICHHM W CBOMCTB BEIIECTB, OLICHKU POJM XUMHUU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOTYYEHUU HOBBIX MaTEPHUAJIOB;

® pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CITIOCOOHO-
CTEl B TIPOLIECCE CAMOCTOSTENbHOIO MNPUOOPETEHHUS] XUMHUYECKUX 3HaHUU C
WCIOJB30BAaHUEM  Pa3JIMYHbIX HCTOYHUKOB HHGOpMAIMM, B TOM  YHCIE
KOMIBIOTEPHBIX;

® BOCHUTaHUE YOCKICHHOCTH B MMO3UTUBHON POJIM XUMHH B KU3HU COBpE-
MEHHOTO 0011ecTBa, HEOOXOMUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U OKPYKAIOLIEN CPEJIE;

® TIpUMEHEHHUE MOJYICHHBIX 3HAHUN U YMEHUH JJ1s1 0€301acHOTO (B TOM YHUC-



Je obecrnieueHne nokapHoi 0e30MacHOCTH) UCTIOJIb30BAaHMUS BEIIECTB U MAaTEpUAJIOB B
OBITY, CEIIbCKOM XO3SWCTBE W Ha NMPOU3BOJICTBE, PELICHUS MPAKTHYECKHX 3a/1a4 B
TIOBCETHEBHOM JKU3HU, TMPEIYNPEKICHHUS SBICHUH, HAHOCSAIIUX BpEI 3I0POBBIO
YeJI0BEKa M OKPYIKAIOIICH cpejie.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs] IMCUMILINHBI,
COOTHECEHHBIX C IIJIAHMPYEMbIMHU pe3yibTaTAMH 0CBOEHHS 00pa30BaTeIbHOM
NporpaMmbl

[Inanupyemble pe3yabTaTbl O0y4eHUS O
WNuankaTopsl JOCTHKEHHS] KOMITIETEHIIUU

JHCIHAIUTAHE
CHuCTEMHOE U KPUTHYECKOE MBIIIJICHUE
YK-1.1. Bnanenue npuniunamu coopa, 3HaeT npuHIUIBEI cOopa, 0TOOpa 1 0000IICHIS
orbopa u 00001eHus UHOPMAIHH, METOAUKH | HH(pOpMaITUH 0 CTPOGHUH  BEIIECTB,
CHCTEMHOTO TTOJIX0/1a JUISl PELICHHS XUMHYECKUX 3aKOHAX, pAa3JIMYHBIX KJaccax
npo(heCCHOHATBHBIX 3a/1a4 BEIECTB.

Bnageer MeTOOMKOI CHCTEMHOIO MOAXOaa IS
pemieHuss  Tpo(eCCHOHANBHBIX  3adad  C
HCIIOJIL30BaHUEM 0a30BBLIX 3HAHUM UM METOHOB
XUMHYECKHNX HUCCIIETOBAHUM.

VYK-1.2. CnocoOHOCTh aHATTM3UPOBATh U YMeeT aHanM3MpOBaTh U CUCTEMATU3UPOBATH
CHCTEeMaTH3HPOBATh Pa3HOPOIHbIC JaHHbBIC, pasHOpOIHBIE  JaHHBIE O  TpoldiemMax,
OLICHUBATh (P PEKTUBHOCTH MPOLIEAYP aHAIHU3a | IpoIeccax U SABJICHUSIX B 00JIaCTH XHUMUHU.

po0JIeM U IPUHATHS PELIeHUN B 3HaeT, Kak OLEHUBaTh  APPEKTUBHOCTD
npodecCHOHATBHOM AEATEILHOCTH OpoLeAyp aHamuM3a MpodlieM U NPUHATHS

penieHnii B mpodecCHOHATBLHON IeATEITBHOCTH
C WCIOJIb30BAaHUEM MPHOOPETEHHBIX HOBBIX
3HaHUH B 00JIACTH XUMUH.

VK-1.3. Bnanenue HaBbIKaMH Hay4HOTO Biageer HaBblKaMM HAy4HOrO IIOMCKA U
MIOMUCKA U MPAKTHUECKOH paboThI € MPAKTUYECKOH paboThl ¢ MH(OPMAIIMOHHBIMU
MH(GOPMALMOHHBIMA UCTOYHUKAMHU, METOJITaMH | HCTOUHUKAMH, METOAAMU HPUHATHS peleHUH
IIPUHATHSI pEIIEHUN JUIsL OLIEHKH TOXapHOM OIACHOCTH BEIIECTB U

MaTepHaJIoB, obecrieueHus HOKapHOU

0€30MacHOCTH W 3alIUThl OT Ype3BbIYAMHBIX

CUTYyalUi.

3. MecTo TUCHUIIMHBI B CTPYKTYPe OCHOBHOM nMpodeccuoHalbLHOi
00pa3oBaTeJIbHOM NMPOrPaMMBbI

4.

JucuuminHa OTHOCUTCS K 00513aTEIbHOM YaCTH OCHOBHOU MpodeccCuoHaIbHOM
oOpa3oBaTeabHONM MpOrpamMMbl  crienmuaymTeTa 10  crneruaiabHoctd  20.05.01



«IloxxapHast Ge3omacHOCTBY» MO HampaBiIeHHOCTH (mpoduito) «I'ocymaapcTBEHHBIN
HOKapHBIN HA30D».

4. CTpyKTYypAa U cofepxaHue y4eOHO! JUCHUIINHBI
OO6miast TpyJA0EMKOCTh JTUCHMIUIMHBI COCTaBJIseT 6 3a4eTHBIX €IAuHHI], 216
JacoB.

4.1 PacnipeneJieHue TPy10eMKOCTH JMCHMILUIMHBI 10 BHAaM padoT Mo cemecTpam
AJIs1 OYHOM (pOpMBI 00yYeHHS

Buna yuyeOHo# padoThI TpynoemkocTb
3.e. yac. | mo cemecTpam

1 2
OO0m1as TpyA0€MKOCTh AUCITUILUTHHBI 110 6 216 108 108
yueOHOMY TIaHy
KoHTakTHBIE Yachl (BCero) 92 54 38
B ToMm uuce:
Jlekuun 28 14 14
[TpakTHueckue 3aHITUS 44 28 16
JlaGopaTopHbie pabOThI 18 12 6
3ader ¢ OLICHKOM +
Koncynbramus 2 2
JK3aMeH 36 36
CamocrosiTeibHas padoTa (Bcero) 88 54 34

4.2 Pacnipene/ieHue TPYA10€MKOCTH AMCUMILIMHBI 110 BHAAM padoT 1o Kypcam
JJIS1 32049HO# (popMBI 00yUeHUA

Bup yueOHoii padoThl TpyroemkocTh
3.e. qac. Kypc

1
OO61mmast TpyA0€MKOCTh AUCHHUTIIHHBI TIO 6 216 216
y4yeOHOMY IJIaHy
KoHTakTHBIE Yachl (Bcero) 20 20
B ToM yucne:
Jlexrum 6 6
[IpakTudeckue 3aHATHSI 8 8
JlaGopatopHbie paboThI 4 4
Koncynpramus 2 2
IK3aMeH 9 9




CamocrosiTesbHas padora (Bcero)

187

187

4.3. TemaTu4yeckui IJIaH, CTPYKTYPHPOBAHHBII 110 TeMaM (pa3aesiaMm) ¢
yKa3aHHeM OTBEACHHOI'0 HA HUX KOJIMYECTBA aKaJleMHYEeCKUX YaCOB M BU0B

y4eOHBIX 3aHATHI 11 09HOH GOpPMBI 00y4eHHsA
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Pa3nen 1. BBenenue B 0011y10 XUMHUIO
1 | Tema Ne 1. Ponp xuMuu B mo>kapHOM 18 2 8 8
nene. OCHOBHbBIC TTOHSITUS U 3aKOHBI
XUMUH.
2 Tema Ne 2. Ilepuoauueckuii 3aKoH 12 2 2 8
.. MenneneeBa. CTpoeHue aToma.
XuMuYeckas CBSI3b
3 | Tema Ne 3. O0mmias XxapakKTepUCTHKA 14 2 4 8
XUMHUYECKHX JJIEMEHTOB H UX
COeTMHEHNN
4 | Tema Ne 4. OkuCIUTENBHO- 16 2 2 4 8
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
5 | Tema Ne 5. DnekTpoXxuMHUYECKHE 14 2 4 8
TIPOIIECCHI
Hroro no pazneay 1 74 10 |16 |8 40
Paznen 2. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTCKAHUA XUHMHUYECCKUX NMPOLECCOB
6 | Tema Ne 6. Tepmoannamuka 18 2 4 4 8
XUMHUYECKHX TPOIECCOB
7 | Tema Ne 7. DneMeHTBI XUMHUECKOM 16 2 8 6
KHHETUKH
HToro no pazaeiy 2 34 4 12 |4 14
3a4er ¢ oneHkoM +
Hroro 3a 1-ii cemecTp 108 |14 |28 12 54




Pasnen 3. Xumusi pacTBopoB

8 | Tema Ne 8. PactBops! HeanekTpouToB | 10 2 4 4
Tema Ne 9. PacTBOpPBI 27I€KTPOJIUTOB 4 2 2

10 | Tema Ne 10. Beenenue B 4 2 2
9KOJIOTHUCCKYIO XUMHIO
Hroro no pa3zneny 3 18 4 6 8
PA3JIEJI 4. OcHOBBI OpraHu4ecKoi
XUMHH

11 | Tema Ne 11. OcHOBHBIE 10 2 4 4
TEOPETUYCCKHUE TIOJIOKCHHUS
OpPraHUYeCKON XUMHH

12 | Tema Ne 12. ®uU3HKO-XMMUYECKHE U 8 2 2 4
M0KapOOIacHbIE CBOMCTBA
YTJIEBOAOPOIOB

13 | Tema Ne 13. Opranuyeckoe TOIUTUBO U | 8 2 6
ero nepepaboTka

14 | Tema Ne 14. Kucnopojacoaepxarine 8 2 2 4
OpPraHu4eCKHUe COCAMHCHUS

15 | Tema Ne 15. ®U3HKO-XUMHUYECKUE U 8 2 2 4
M0KapOOIacHbIE CBOMCTBA
KHCJIOPOJICOICPIKAIINX OPTraHUIECKUX
BEIIIECCTB

16 | Tema Ne 16. IToaumMeps! u 10 6 4
MOJIMMEPHBIC MaTEPUAITBI
Hroro no pa3zneny 4 52 |10 |10 |6 26
Koncynpramus 2 2
JK3aMeH 36 36
Hroro 3a 2-ii cemecTp 108 14 | 16 |6 2 |36 |34
Hroro 216 |28 |44 |18 2 |36 |88

4.4. TemaTH4eCKHUil IVIaH, CTPYKTYPHMPOBAHHBIA MO TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMUYEeCKHX YaCOB M BU/IOB

Y4eOHBIX 3aHATHI /151 32049HOI (opMBbI 00yUeHUHA
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Pa3znen 1. BBenenue B 001Iy10 XUMHIO

Tema Ne 1. Posb XuMHH B TO’KapHOM
neire. OCHOBHEIC ITOHATHS U 3aKOHBI
XHAMHUH.

16

10

Tema No 2. [lepuognyeckuii 3aKoH
J.N. MenneneeBa. CtpoeHue atoma.
Xumuueckas CBSI3b

10

10

Tema Ne 4. Obmias xapakTepucTuka
XUMHAYECKHX 3JICMEHTOB U MX
COCIMHECHUM.

10

10

Tema Ne 4. OxkucnurTensHO-
BOCCTaHOBUTEJIBHBIC PEAKITHH.

10

10

Tema No 5. DieKTpoXUMUYECKHE
IIPOLIECCHI

10

10

Hroro no pazneny 1

56

50

Pasnes 2. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTEeKAHUS XHMHYECKHUX MPOLECCOB

Tema Ne 6. TepmoanHamuka
XUMHUYECKUX TTPOIIECCOB

24

16

Tema Ne 7. DneMeHTBl XUMHUUYECKOH
KUHETUKU.

15

15

Hroro no pazneny 2

39

31

Pazpen 3. Xumus pactBopoB

Tema Ne 8. PacTBOpBI HEINEKTPOIUTOB

15

15

Tema Ne 9. PacTBOpBI 2J1€KTPOIUTOB

15

15

10

Tema Ne 10. Beenenue B
9KOJIOTUYECKYIO XUMUIO

20

20

Hroro no pasgeny 3

50

50

PA3JIEJI 4. OCHOBBI OPraHU4eCcKoOM
XUMHH

11

Tema Ne 11. OcHoBHBIE
TEOPETUYECKHUE MOJT0KEHUS
OpraHN4YeCKON XUMHUH

10

12

Tema Ne 12. OU3HKO-XUMHYECKHUE U
M0KapoonacHble CBOMCTBA
YII€BOJOPOIOB

10

10

13

Tema Ne 13. Oprannueckoe TOIUIMBO U
ero nepepadoTka

10

10

14

Tema Ne 14. Kucnopoacoaepxaniue
OpTraHUYECKUE COCTMHECHUS

10

10

15

Tema Ne 15. ®U3HUKO-XUMHUYECKHE U
MoKapoomnacHble CBOMCTBA
KHUCJIOPOJICOACPKAITUX OPTraHUYECKUX
BCIIECTB

10

10

16

Tema Ne 16. ITonmumeps! n

10

10




MOJMMEPHBIC MaTePHAIIbI

Hroro no paszneny 4 60 |2 2 56
KoncyabTanus 2 2

JK3aMeH 9

HUTOI'O no kypcey 216 |6 8 4 2 9 187

4.5 Conep:kanue TUCHUIIMHBI J1JI 0OYHOH (POPMBI 00yUeHUSA

Tema 1. Poab xumMun B noxxkapHom jaejie. OCHOBHbIEe NMOHATHSI U 3aKOHBI
XMMHH.

Jleknusi. OCHOBHbIE IOHATHS M 3aKOHbI XUMHU

MecTo XuMHUHU cpeiv CrIeHHANIbHBIX JUCHUILIMH B TIOKAPHOM JIETIE.

XuMus Kak pa3ziesl €CTECTBO3HAHUA. MECTO XMMUHU B CUCTEME HAayK. 3HAUEHUE
XUMUU B (POPMHUPOBAHUN MATEPUATTUCTUUECKOTO MUPOBO33pEHHUS. XUMUS KaK HayKa
0 BellecTBaXx M uX mpeBpanieHusX. OCHOBHBIE HUCTOPUYECKUE BEXU Pa3BUTHUSA
XUMUYECKON HAYKU U TEXHOJIOTHUHU.

OCHOBHBIC TOHSITUSI W 3aKOHBl HEOPraHUYECKOM W OPraHUYE€CKOW XUMUH:
3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOIIECHHM, 3aKOH ABOrajapo M €ro clieacTtBus. Moyekyna, aToM, XUMHYECKUN
AJIEMEHT, MPOCTHIE U CIIOXKHBIE BEIIECTBA, aJUIOTPONUS, OTHOCUTEIbHBIE aTOMHbBIC U
MOJIEKYJIIPHBIE MacChl, BaJICHTHOCTh, XMMHUYECKUE PEAKIIMU M UX KJIacCU(pUKAIIMS.
Hcnonb30BaHrE OCHOBHBIX 3aKOHOB XMMUU 7151 TOKAPHO-TEXHUYECKHUX PACUETOB.

IIpakTnuyeckoe 3ansaiTue. OCHOBHBIE IOHATUS XUMHUH.

PacueTsl 110 ypaBHEHUSIM XUMUYECKUX peakiui (4. 1).

PacueTsl 0 ypaBHEHHSIM XUMHYECKUX peakiuii (4.2).

CamocrosiTeibHasg padora. 3akoH SKBUBAJIEHTOB Puxrtepa. Pacuer umcna
MOJIb BEIIECTBA, PacyeT KOJUYECTBa CTOPEBIIErO BEIECTBA U MPOJYKTOB PEaKIuH,
pacueT oobema BO3/1yxa, HEOOXOAMMOTO JUIsl CTOPaHUsl BEIIECTBA

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JOTIOJIHUTENIbHAS [3, 5].

Tema 2. Ilepuoamueckuii 3axon .M. MenaeneeBa. CrpoeHue aroma.
XuMHuyecKas CBA3b.

Jleknusa. JlocTikeHuss XMMHUYECKOM Hayku B cepennHe 19 Beka. Mcrtopus
otkpeiTust  JI.WI.  MeHneneeBbiM  HEpUOAMYECKOTO  3akoHa.  CyIIHOCTH
MePUOINYECKOro 3akoHa. CTpyKTypa TabIUIIbl IEPUOTUIECKON CUCTEMBI AJIEMEHTOB.
3HaYeHUEe OTKPBITUS MEPUOJIUUYECKOTO 3aKOHA JJIs MOCIEAYIOIEr0 pa3BUTHSI XUMUH
KaK HayKH.

Pa3Butre OCHOBHBIX TIpeACTaBlIeHHM O cTpoeHuu artoma. CoOBpeMEHHBIC
KBAaHTOBO-MEXaHUUECKHE TPEJICTABICHUS O CTPOCHMM aroma. XapaKTepUCTHUKa
AHEPreTUYECKOr0 COCTOSHUS DJIEKTPOHA KBAHTOBBIMU uuciaamu. [Tpunnun Ilaymu.

8




DJNeKTpOHHAsI CTPYKTypa aTOMOB, JJIEKTPOHHBIC TMAcIoOpTa 3JIEMEHTOB, S-, p-, d-, f-
aneMeHTbl. OCHOBHBIE sIIEpHBIE YacTULBIL. 30TOIBI.

IIpenckasarenbHas cuiia IEPUOJUIECKON CUCTEMBI, COBPEMEHHBIE TOCTHIKCHUS
B 00JIaCTU OTKPBITUS U CUHTE3a HOBBIX XUMHUYECKHUX AJIEMEHTOB.

IIpakTHyeckoe 3aHsiTHe. XapaKTEPHUCTHKA IEMEHTA 0 €ro IOJOKEHUIO B
[lepuoanueckom cucTteme.

CamocrositeibHass padora. Mexanu3m oOpa3oBaHUSI U BHUJbl XMMHUYECKUX
cBsa3el. KosmuecTBeHHbIE XapaKTEPUCTUKN XUMUYECKUX CBA3EH.

Pexomenayemas Jiureparypa:

OCHOBHas [1, 2];

JOTIOJTHUTEIbHAS [3].

Tema 3. OOmasi XapakTepUCTHKA XHUMHMYECKHX 3JJIEMEHTOB H HX
coeUHEHUM

Jlekumsa. OCHOBHBIE KJIacChl HEOpPraHWYECKUX coeauHeHuil. IIpocteie
BEIIECTBA W XHUMHYECKHE coeAuHeHus. Mertamibl U HemeTauibl. OKCHIBL,
TUAPOKCUJIBI, KUCIIOTHI, CONU: KiaccuUKaIus, MmojydyeHrne, XUMUIECKIEe CBOWCTBA.
['eHeTnUecKas CBA3b MEXAY KJIACCAMHA HEOPTaHWUYECKUX COCIMHEHHM.

[To>xapHass OmacHOCTh HEOPTaHWYECKUX COCAMHEHHI: TOPIOYHME U HETOPHOYME
HEOPraHWYECKHUE BEUIECTBA; BELIECTBA, OIACHBIE IPU B3aWMOJCHCTBUU C BOJOW;
HErOpIoYMe BEILIECTBA, MPEICTABISIONIME IMOXKAPHYIO OMNACHOCTh;, BEIECTBa,
CaMOBOCIUIAMEHSIOLIMECS Ha BO3ayXe. OTHE3aUUTHBIE TOKPBITHS.

JlaGopaTopHnasi padora. CriocoObl MOJyYEHHUsI U CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUN.

CamocrositeibHass  padora. Peaknnn, xapakrtepusyrommue CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCJUHEHUHW — KHUCJIOTHBIX W OCHOBHBIX
OKCHJIOB, TUJPOKCHUIOB, KHCIIOT, COJIEH; MIOYKapHas OaCHOCTh YAOOPEHUH.

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOTIOJTHUTEIbHAA [3].

Tema 4. OKHCIANTEIHLHO-BOCCTAHOBHUTEIbLHbIE PeaKIINU
Jlekumsi. CylHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. CTeneHb

OKUCJICHUS u BAJICHTHOCTb. Mertoanka COCTAaBJICHUA OKHUCIIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIHM.
OKHUCIUTETHHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEIIECTB. Baxueiiue

OKHUCJIMTENIN U BOCCTAHOBUTEIM M MX MecTo B lleproanyeckoil cucteme 3J1eMEHTOB.
[ToxxapoomnacHble CBOMCTBA OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.

IIpakTnueckoe 3anaTme. (CoOCTaBJICHHE  YPaBHEHUN  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN.

JlaGopaTopHasi padora. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI.

CamocrositenbHasi padora. M3yyeHue OKHCIUTENBHBIX CBOMCTB a30THOW M
KOHLIEHTPUPOBAHHOW CEpPHOM KHUCJIOTHI: WHAMBUAYaJbHBIE 3aJaHHUs IO TEME
(cocTaBlleHHE OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI 3IEKTPOHHO-NOHHBIM
METOJIOM)



Pexomenayemas Jiureparypa:
OCHOBHas [1, 2];
JIOMOJIHUTEIbHAA [3, 5].

Tema 5. DiiekTpoXUMHYECKHE NPOLECCHI

Jleknms. Cxkayok moTeHI[MaNa Ha TpaHulle pasaena ¢a3 B JIEKTPOXUMUYECKON
cucrteMme. JIBOWMHOM 3JIEKTPUYECKUN CIIOW U €ro CTpoeHue. ['ambBaHWYECKas UEMb.
O/IC ralbBaHMYECKOrO 3JEMEHTA. DJIEKTPOAHbIE MOTEHUHANBI. P HampsokeHun
MeTaJIIOB. Y paBHeHue HepHcera.

DnexTpoxuMuueckue cuctembl. Kimaccudukanms raabBaHHUECKUX dJIEMEHTOB.
[lepBuuHbIe, BTOPUYHBIC, KOHIIEHTPAIIMOHHBIE, TOTUIMBHBIE 3JIEMEHThl. XUMUYECKHUE
HMCTOYHUKH JICKTPUUECKOU SHEPTUU. AKKYMYIISTOPHI.

Onextposm3. OCOOEHHOCTH 3JIEKTPOXUMHUYECKUX PEAKITUN TIPH DJIEKTPOIIH3E.
IorapHast OaCHOCTh MPOIECCOB IEKTPoIIM3a. 3aKoHsl Dapases .

XUMUYECKash U 3JEKTPOXUMUYECKass KOPPO3Usi METAJUIOB. METOIbI 3alIUThI OT
KOppo3uM (MPOTEKTOpHAsI, KaTOJIHAs, aHOJHAs, XMUMHYECKas, aHTUKOPPO3HOHHBIC
MOKPBITHSA).

IIpakTHyeckoe 3aHATHE. DICKTPOXUMUUYECKUN PsAJl HANPSHKEHUI METaJJIOB.

["anbBaHMUYECKUE 37€eMEHTHI. KOppo3usi METAILIOB.

CamocrosiTesbHas padoTa. DnekTponus. 3akoHbl Dapajes.

Pexomenayemasi Jiurepartypa:

OCHOBHas [1, 2];

JIOTIOJTHUTEIIbHAA [3].

Paszpesn 2. OCHOBHBIE 3AKOHOMEPHOCTHU IPOTEKAHUA
XUMHNYECKHUX ITPOLHECCOB

Tema 6. TepmoguHAMUKA XUMUYECKHUX MPOLECCOB

Jlekuusi. [Ipenmer XUMHUYECKOU TEPMOAVHAMUKU. [TonsTue
TEPMOJAMHAMUYECKON cucTeMbl. [lapamMeTrpbl COCTOSHUS W TEPMOJAMHAMUYECKUE
byHkuun coctosiHus. [lepBhIif 3aKOH TEPMOJUHAMUKH. DHEPreTHKAa XUMHUYECKHUX
nporeccoB. BHYTpeHHsIs 3HEprus M SHTaIbIUA. 3aKOH I'ecca U CIIEACTBHS U3 HETO.
TernoTel 00pa3oBaHUsT W TOPEHUS BEHIECTBA. TEPMOXMMHUYECKHME pacueThl, HX
HCIIOJIb30BaHUE B IMOXAPHO-TEXHUYECKUX pacdeTax. OleHKa MOKapHOM OMacHOCTH
BEILIECTB MO TEIJIOTaM O0Opa30BaHMUs. Buner temneparypel ropenus. Pacuer
TEMIIEPATypPbl TOPEHUS.

Btopo#i 3ak0H TepMOAMHAMHKU. BO3MOKHOCTH M HalpaBJICHHUE IPOTEKAHMS
XUMUYECKUX TpoueccoB. OOpaTuMmble XWMHUYECKHE MPOLECChl, XMMUYECKOE U
(dazoBoe paBHOBECHE. ODHTPONUS KaK Mepa HEYHNOPSJA0YEHHOCTH CHCTEMBI.
W3meHenne HHTpONMU B XMMHUYECKHX TIpolieccax M TMpu (a3oBBIX Mepexojax.
Oneprusi ['mb0ca Kak KOJWYECTBEHHAs Mepa BEPOSTHOCTH M HAMPaBICHHOCTU
CaMOITPOM3BOJIBHOTO TMPOTEKAHUS XUMHUYECKHUX peakiui. OlleHKa MoXapHOM
OTMACHOCTH XMMHUYECKUX MPOIecCoB 1o sHeprun [ mdoca.

IIpakTuyeckoe 3ansaTHe. TepMoxuMuueckue pacuerbl. JHeprus [nbOca -
KPUTEPUN BO3MOKHOCTH MTPOTEKAHUSI XUMUUECKUX PEAKLIUM.
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JlaGopaTopnas paGora. OmpenencHue TEIOBBIX 3((HEKTOB XUMUUYECKUX
pEaKIuu.

CamocrositenbHass padora. OnpeneneHue TEIIOBBIX 3(P(HEKTOB peakIuil.
NunuBuyanbHble 3alaHus 10 TeMe (pacueT SHTANBIHMKU CTOpaHUs WU YACIbHOU
TEIJIOTHI CTOpPaHUs BEUIECTBA, TEMIIEPATYPhl TOPEHUS )

Pexomenayemas iureparypa:

OCHOBHas [1, 2];

JOTIOJIHUTEIbHAS [3-6].

Tema 7. DiieMeHTbI XMMUY€ECKOI KNHETHKHU

Jleknuss. OCHOBHbIC TIOHSTHSI XUMHUYECKON KHHETUKH. [ OMOTeHHBIE U
IeTEPOreHHbIE CUCTEMBI, TOMOIEHHbIE MW Te€TepOreHHble peakiuu. CKOpOoCTh
TOMOT€HHOW U T€TEPOTCHHON PEAaKLMU U METO/bI €€ PETYIMPOBAHUS.

BinsiHue KOHLEHTpALMK pEarupyrolyux BEHIECTB HA CKOPOCTh XUMUYECKOUN
peakuuu. 3aKoH JedcTBHs Macc. KOHCTaHTa CKOPOCTM XMMHMYECKOW pEeakIuu.
MonekynspHOCTh peakuuu. [1opsaok peakuuu.

Binsitnue temmepaTypbl Ha CKOPOCTh XMMHUYECKOM peakiuu. DMIHPUUECKOE
npaBuio Bant-T'odda. YpaBHenue Appenuyca. DHeprusi akTUBAIIMM XUMUYECKOTO
rporiecca.

Kartanuzatopel M KaTaJIUTUYECKUE CHUCTEMbl. BIlMsSHME KaTalu3aTOpOB Ha
CKOpPOCTh XMMHUYECKOW peakuuu. [ OMOTEHHBIN U T€TEPOreHHbIN KaTtann3. MexaHu3m
JNEUCTBUS KAaTaIU3aTOPOB.

Buapsl xumnueckux peakuuii. KoHcTaHTa paBHOBecHs OOpaTUMOMN peakilvH.
Cs3p sHeprum ['mbOca M KOHCTAaHTHl paBHOBECHs. BiHsSHUE >HTAIBIMIHOIO H
SHTPONUUHOTO (PAKTOPOB Ha paBHOBecHE. BiusHue TeMmiiepaTypbl, JaBJICHHUS,
KOHLIEHTpPAllMU PEearupyrolux BeEeCTB, J00aBOK MHEPTHBIX T'a30B M KaTaJIU3aTOPOB
Ha xumuueckoe u (azoBoe paBHoBecue. [Ipunmun Jle latenre u ympaBiieHue
pPEAKLMSAMU TOPEHHUS.

Tunel CI0XKHBIX peakiui (mapauiebHbIe, MOCIeI0BATENbHbIE, CONPSIKEHHBIE,
KoJieOaTeIbHbIE).

Pu3NKO-XUMUYECKask IPUPOA ITPOLIECCOB TOPEHHUS.

XapakTepuCTHUKa LENMHbIX peakunil. LlenmHple peakuum Kak OCHOBA ITPOLIECCOB
okucieHus. Hepas3BeTBieHHbIE UM Pa3BETBJICHHBIE IENHbIE peakuuu. LlenHbie
PEaKuu ¢ BBIPOKICHHBIM PAa3BETBICHUEM.

Bunap! u pexumsl ropenus. [1naMs u ero XxapakTepuCcTUKH.

IIpakTnueckoe 3anaTHe. CKOPOCTP XUMHYECKOW peakuuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peakuuu. XuMmudeckoe paBHoBecue. [lpumanmn Jle
[ITaTenbe».

CamocrosiTesibHAs paoora. Tursl XUMHUYECKHUX peakuumn
(mocnenoBaTeNbHBIC, TMapajuiebHbIC, COMPSDHKEHHBIE, KOjeOaTeNbHbIC);, BIUSHUC
SHTAIBITUITHOTO ¥ SHTPOMHUIHOTO (paKTOpa Ha PaBHOBECHUE.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JIOITOTHUTENbHAS [3].
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Pasznen 3. XUMUA PACTBOPOB

Tema 8. PacTBOpBI HEAIEKTPOJIUTOB

Jleknusi. Knaccudukanuss pactBopoB. (CrnocoObl BBIpRKEHHS COCTaBa
pactBopoB. Bonma. Haxoxnenue B npupoge. CocTtaB U CTPOCHHE MOJIEKYJBI BOJBI.
OcHOBHbIE (PUZNKO-XUMHUYECKUE CBOMCTBA BOJBI.

OobpazoBanue pactBopoB. CoibBaTalys U rujaparauus. Teopus oOpa3oBaHus
pactBopoB [[.11. Menneneesa. TepMoaguHaMHUECKE OCHOBBI IPOLIECCA PACTBOPEHUSI.
CyMMapHBIii TermoBoil 3G (eKT pacTBOPEHHS BELIECTRA .

PacTtBopuMoCTh M (haKkTOpbI, BIUSIONIME HA HEE: MPHUpOJa BeEIIecTBA U
PAcTBOPUTEIISA, arperaTHOE COCTOSIHUE, BHEIIIHUE YCIOBHS (TEMIlepaTypa, 1aBJICHHUE).
PacTBOpuMOCTh ra3oB B XKHUIKOCTAX. 3akoH ['enpu. [lapuuanbHoe naBieHHE, 3aKOH
JlanpTOoHa. B3anMHas paCTBOPUMOCTD KUIKOCTEH.

Kosmumratuseele cBOMCTBa pacTBOpoB. lMcmapenue »xuuakocrend. JlaBneHue
HacChIlIEHHOrOo mapa. 1-i 3akoH Paymsa. Temneparypa kumeHus W Temmeparypa
3aMep3aHusl pacTBOPOB. 2-U 3akoH Paynsa. OcMoTuueckoe naBiieHHME, 3aKOH BaHT-
Todda.

bunapHsbIe )xuIKHe cCUCTEMBL. 3aKOH Payiisd 1 OTKIIOHEHUS OT Hero. Paznenenue
MHOTOKOMITOHEHTHBIX KUJKHUX CUCTEM. 3aKOoHbI KoHOBanOBA.

Knaccudukanuss roprouux >KUAKOCTeH. PacueT OCHOBHBIX XapaKTEpUCTHK
TOPIOYMX KUJIKOCTEM.

IIpakTnyeckoe 3ansaTue. CriocoObl BhIpAXKEHUSI COCTaBa PACTBOPOB. 3aKOHBI
Payns.

CamocrosiTesibHast padora. TepmoaHaMUYECKUE XapaKTEPUCTUKHU TIpoliecca
pPacTBOPEHHs, OCMOTHYECKOE JaBjieHuWe, 3akoH Bant-l'odpda. HNuauBuayanbHas
paboTa no Teme.

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOTIOJIHUTEIIbHAA [3, 4].

Tema 9. PacTBOpBI 3J1EKTPOJIUTOB

IIpakTH4yeckoe 3ansaTHe. CBONMCTBA PACTBOPOB 3JIEKTPOJIUTOB B CBETE TEOPUU
ANEKTPOJIUTUYECKON nrcconnannu Appenuyca. Jlucconuanus KUCIOT, THIPOKCUIOB,
coneit. [Tonstue Bogopoanoro nokasarens pH. Pacuer pH kucnoT u runpokcnnos.

CamocrosiTeibHass padora. PactBopuMOCTh TBEpABIX BELIECTB B
xuakocTsax. [IponsBenenre pacTBOPUMOCTH.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JIOTMIOTHUTENbHAS [3, D).

Tema 10. BBegenue B 3K0J10rn4ecKy0 XuMHI0

Jlekums. IlpupoaHsle ¥ aHTPONOTE€HHBIE MCTOYHUKH 3arpsA3HEHUS BO3yXa,
BOJIbL, ITOYB. DKOJIOTMYECKUE aCIIEKTHl IPUMEHEHUS OTHETYIIAIUX BELIECTB.

CamocrosiTeibHas  paGora. PacyeT KOHUEHTpalMH  PaCTBOPEHHOTO
KHCJIOPOJA.
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Pexomenayemas Jiureparypa:
OCHOBHas [1, 2];
JIOTIOJIHUTEIIbHAS [4-6].

Pasnen 4. OCHOBBI OPTAHUYECKON XUMUU

Tema 11. OcHOBHBIE TeOpeTHYECKHUE MOJT0KCHUSI OPraHUYEeCKOH XUMHH

Jlekumus. Ilpenmer opraHnueckod XUMHH. BaxHeWmme 3Tanbl pa3BUTHUS
OpraHU4eCKO XMMHUHU U MTPOMBIIUIEHHOCTH OPraHUYECKOI0 CUHTE3A.

Teopusa crtpoenuss oprannyeckux BemectB A.M. byrtnepoBa. CBs3b
XUMHUYECKUX CBOMCTB CO CTPYKTypou Mojekyn. Knaccudukaius opraHHYecKHX
BemecTB. OCHOBBI COBPEMEHHOM TEOPUHM XMMHYECKOTO CTPOCHHUS U PEAKIMOHHOU
CHOCOOHOCTH  opraHuueckux BemecTB. CtpykTypHble ¢Gopmynbl. H3omepus.
Knaccudukanus peareHTOB U peakiivii B OpraHnuecKoi XUMUH.

IIpakTHyeckoe 3ansaTHe. OCHOBBI HOMEHKIIATYpPHI YIJIEBOAOPOAOB. [loHsATHE
M30MEPOB M TOMOJIOTOB. 3aJayd Ha BBIBOJ MOJIEKYJSIpHOH (opmynbl ¢
MCIOJIb30BaHUEM OOIIMX (POPMYJT KJIACCOB OPraHUUECKUX COEIMHEHUI.

Camocrositeibnasi  padora.  CocraBnenue  rpaduueckux  Gopmyin
YIJIEBOAOPOIOB, UX M30MEPOB, 3aBUCUMOCTh IIOKA3aTeJICH IMOKAPHOKW ONMACHOCTH OT
CTPYKTYPBI MOJIEKYL.

Pexomenayemas Jiureparypa:

OcnoBHa1 [1, 2];

JIOTIOJIHUTEIbHAA [4, 6].

Tema 12. @Ou3UKO-XMMHYECKME W  I0KAPOONACHBIE  CBOMCTBA
yIJIeBOJOPOA0B

Jlekums. [IpenenpHbie yrineBomopoasl - ankaHbl. M3oMepusi, HOMEHKIIATypa,
HaxoxJaeHue B mpupone. CHHTE3 MNpPENeNbHBIX YIVIEBOXOPOAOB. DPu3HuUecKHe,
XMMUYECKME M IIOXKAapoomacHble  CBOMCTBA. [IpumeHeHue  mpenesbHBIX
YIJIEBOIOPOJIOB.

HenpenenbHble yriaeBogoposl - ankeHbl. M3omepus, HomeHkiarypa. CUHTE3
STUJICHOBBIX  YIJIeBOAOPOAOB. Dusznueckne, XUMHUYECKHE M IT0KAPOONACHBIE
cBoiicTBa. [IpuMeHeHne aJkeHoB.

AIICTUJICHOBBIE YTIIEBOJOPOIbI - aJKUHBL. M30Mepusi, HOMEHKIIATypa, CIOCOObI
noyty4eHusi, (PU3n4YecKue, XMMUYECKHE M MOKApOOIacHble cBOWCTBA. lIpumeHeHue
anknHOB. CpaBHUTENBHAS XapAKTEPUCTHUKA MOYKAPHOM OMACHOCTH YTJIEBOJIOPOJIOB C
OTKPBITOU LIETIBIO.

HenpenenbHble yrieBOAOPOJbl C ABYMsI KpaTHbIMHU CBSI3SIMH. OCOOEHHOCTH
CTPOEHHUS U IPUMEHECHHUS.

["asioreHnpon3BoAHbIE YIIIEBOAOPOAOB. M30Mepusi, HOMEHKIATypa, OCHOBHBIE
CIOCOOBI  MONy4YeHus, (U3NYECKUe U XUMHUYECKHE CBOWCTBA. XJIAJOHBI Kak
OTHETYIIAIME BEIIECTBA.

Kapbouuknuueckue coenunenus. Crtpoenue, (u3nueckue M XUMHUYECKUE
cpoiicTBa. [Ipumenenue.
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Apensl. Pazputne Teopun crpoenust 6en3ona. CoBpeMEeHHbBIC MPEACTABICHUS O
cTtpoeHnu Oen3ona. ['omonormyeckuid psin Oenzona. M3omepusi, HOMEHKIATYpA.
Cnioco0bl nonyudeHus, Gu3nueckue U XUMU4eckue cBoiicTBa. [IpuMeHneHnue apeHOB.
KonzneHcupoBaHHBIE CUCTEMBL.

IIpakTyeckoe  3aHsATHE.  XAPAKTEPUCTUKU  IIOKAPHOM  OMACHOCTH
yrieBo1opoaoB. CBOMCTBA M MPUMEHEHHE ralIOr€HIPOU3BOIHBIX YIJIEBOAOPOIOB.

CamocrositeibHasi padora.  CpaBHHUTENIbHAsE XapaKTEpPUCTHKA CBOWCTB
NpEeAeIbHbIX W HEMPENEIbHBIX YIJIEBOJOPOJOB, KAYeCTBEHHbIC pEAKIUU Ha
HEIpeIeIIbHbIE YTIEBOAOPOIbI U raJIOr€HCOAepIKaINe COEJIMHEHHS,

WHJIUBUAYaJIbHbIC 3aaHUs 110 TeME (LIEMOYKHU MpEeBpalIeHU yTIIeBOI0OPOIOB).
Pexomenayemasi Jurepartypa:
OCHOBHa1 [1, 2];
JIOTIOJTHUTEIIbHAA [4, 6].

Tema 13. Opranudeckoe TOIJIMBO U €ro nepepadoTka

Jleknms. Knaccuduxaius TOMINB U UX XapaKTEPUCTUKH.

TBeproe TOMIMBO M MPOAYKTHl ero nepepaboTku. Cyxas NeperoHka yris
(muponu3), razudukaius yris, TUAporeHu3anus Teepaoro tommsa. Hedts, cocras
Hedptu. IlepBuunass mnepepaborka HedTH (TpsimMas TieperoHka). Bropuunas
nepepaboTka HEPTH: KPEKUHT, puopMuHT, nupoiau3. [IoHsATHE OKTAaHOBOIO YHUCIIA.
["a30B0€ TOIIMBO U MPOAYKTHI €r0 MEPEPAOOTKH.

CamocrositeibHas padora.  [IpoucxoxxaeHWe NPUPOIHBIX HCTOYHUKOB
YTJIEBOJOPOIOB; epepadboTka Topda; onpeaeaeHue OKTAHOBOTO U LIETAHOBOT'O YKCIIa

Pexomenngyemas aurepartypa:

OCHOBHas [1, 2];

JIOTIOJTHUTEIIbHAA [4, 6].

Tema 14. Kucsiopoacoaep:xkamnue oprannieckue coeIuHeHust

Jlekuus. Crnuptel. Knaccudwukanus, HOMEHKIATypa, u3omepus. MeTomabl
nonydyeHus. Duznyeckue M XUMHYECKHE CBOMCTBA. MHOroaTOMHBIE CIIMPTHI.
IToxapoonacHOCTh CIUPTOB.

[Ipocteie  2dupsl. M3oMepus, HOMEHKIATypa, CHOCOOBI  IOJY4YEHHS,
¢bu3nYecKue, XUMUYECKHUE U TMOXKAPOOIaCHBIE CBOWMCTBA.

[lepexucubie coenuHenus. CTpoeHHe, CIOCOObI MONy4YeHUs, (U3UUYECKUE,
XUMHUYECKHUE U MOKAPOOIACHBIE CBOMCTBA. [[pMEeHEHNE OpraHuYeCKUX MEPEKUCEN.

KapOonunbsnsie coequnenus. CTpoenue, nzomepusi, HomeHkiatypa. OCHOBHBIC
CIOCOOBI TTOTYUEHHUS JIbJACTUIOB U KETOHOB. DPU3MUECKUE U XUMUUYECKUE CBOMCTRA.
[IprumeHeHue B MPOMBIIILIECHHOCTH.

KapOonossie kuciotsl. Knaccudukanus, ctpoeHue, n3oMepusi, HOMEHKIIATypa.
Cnioco6s! osrydenusi. Du3nveckre U XuMudeckue cBoiicTra. O6acTb MpUMEHEHUS.

Crnosxnblie 23¢upsl. CTpoeHHE U CTIOCOOBI TOTy4YeHUSI. XUMUYECKHE CBONCTBA.

Bricuive XupHbI€ KUCIOTHI U BBICIIME CIUPTHI. Mblia, BOCKH, KUPbI, Macia.
IIpumenenue u moxkapHass omacHOCTb. OIlEHKA CKJIOHHOCTH Macel U KUPOB K
MPOLIECCY CAMOBO3TOPAHUS.
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IIpakTHuyeckoe 3aHATHE. Homenknarypa KHUCJIOPOICOAEpIKALLNX
OpPraHUYECKUX COCIMHEHUMN.

XHUMHUYECKHUE CBOMCTBA KUCIOPOACOAECPKAILIUX OPTAHUYECKUX COCIUHECHUN.

CamocrositeibHass padora. Ilpocteie 3¢upsl. M3omepus, HOMEHKIATypa,
CIIOCOOBI MOTY4YeHUs, (PU3NUECKHE, XUMUUECKHE U TI0’KAapOOIIACHbBIE CBOMCTBA.

[lepexucHsle coenuHeHus. CTpoeHHe, CIOCOOBl MONy4eHHs, (U3NYECKUE,
XUMHYECKHUE U I10KapOOIIacHbIe CBOWCTBA. [I[puMeHeHNEe OpraHnYeCcKuX MEPEKUCE.

Pexomenayemas Jiureparypa:

OCHOBHas [1, 2];

JIOTIOJTHUTEIIbHAA [4].

Tema 15. @Pu3uko-xUMHUYeCKHEe M  I0KAPOONMACHbIE  CBOMCTBA
KHMCJIOPOJCOAEPKALIMX OPraHNYeCKHUX BEIeCTB

Jleknus. OU3NKO-XMMUYECKUE U TOKAPOOIIACHBIE CBOMCTBA THIPOKCUIIBHBIX
coeMHeHUN. 2. DUMKO-XMMHUYECKUE U TOKapPOOIACHBIE CBOMCTBA KapOOHMIIbHBIX
coenuHeHU. 3. DU3MKO-XMMHYECKHME U TI0KapOOIAaCHBIE CBOMCTBAa KapOOHOBBIX
KHUCJIOT.

IIpakTnyeckoe  3aHsAiTHMe.  XapAKTEPUCTUKM  IOKAPHOM  OIMACHOCTH
TUIPOKCUIIBHBIX COCIMHEHU. XapakTEPUCTUKU  ITOXKAPHOU OIIACHOCTH
KapOOHWIBHBIX COEUHEHUH.

CamocrositeibHaa padora. I[lpocteie >¢upnl. M3oMepus, HOMEHKIATYpa,
CHOCOOBI MOJTY4YeHUs, PU3NUECKHE, XUMUUECKHUE U TI0’KAapOOIIACHbIE CBOMCTBA.

[lepexucusle coenuneHus. CTpoeHHe, CMOCOOBI MOMy4YeHMs, (PU3MUECKUeE,
XUMHYECKHUE U 110KapOOIIacCHbIE CBOWCTBA.

Pexomenayemasi iureparypa

OCHOBHas [1, 2];

JIOTIOJTHUTEIIbHAA [4, 6].

Tema 16. [lo1uMepbl U MOJTMMEPHBIE MATEPHUAJbI

JlaboparopHasi padora. OU3MKO-XUMUYECKHUE CBOMCTBA M MOKapOOMAaCHbIE
CBOMCTBA MOJIMMEPOB U MOJIMMEPHBIX MaTEPUATIOB.

CamocrosiTeibHass  padora. Knaccudukanuus BBICOKOMOJEKYIJISIPHBIX
COEIMHEHU M uX 0CcOo0eHHOCTH. CrocoObl MOJYyYeHUS M CBOWCTBA IMOJMMEPOB.
Kayuyku. [Imactmaccel. XuMHuueckue BOJIOKHA.

Pexomenayemasi iureparypa

OCHOBHai [1, 2];

JIOTIOJTHUTEIIbHAA [4, 6].

4.6 Conep:xaHue QMCHUIIMHBI U1 3204HOH GOpMBbI 00yUeHH s

Tema 1. Porb xumMumn B moxapHom jaesie. OCHOBHbIC NMOHATHS U 3aKOHbI
XUMMH.

Jlekuus. MecTo XUMUU CPEAU CIENUATIBHBIX TUCIUIUIMH B ITOKAPHOM JEIIE.

XuMus Kak pasziesl €CTECTBO3HAHUA. MeCTO XMMUM B CUCTEME HayK. 3HAUEHUE
XUMUHU B (OPMHUPOBAHUN MATEPUATMCTHUECKOTO MUPOBO33pEHUS. XUMHS KaK HayKa
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O BellecTBaX M HX MpeBpamieHusX. OCHOBHBIE HCTOPUYECKHE BEXH Ppa3BUTHUSA
XUMHUYECKON HAYKH U TEXHOJIOTHH.

OCHOBHBIE TOHATUS M 3aKOHbl HEOPTraHMYECKOHM M OPraHu4eCKOW XUMHH:
3aKOH COXPAHEHUSI MacChl BELIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABOragpo M €ro cieacTtBus. Mosekyna, aToM, XUMHUYECKUN
AJIEMEHT, IPOCTBIE U CJIOXHBIE BEIECTBA, AJJIOTPOIINS, OTHOCUTENIbHbIE aTOMHBIE U
MOJIEKYJISIPHBIE MAacChl, BAJICHTHOCTh, XUMUYECKUE PEAKIMHU U UX KiIaccCUUKaIMsL.
Hcnonp30BaHnEe OCHOBHBIX 3aKOHOB XMMUU JJIA [TOKAPHO-TEXHUYECKUX PACUETOB.

IIpakTH4eckoe 3aHsITHE.

PacueTsl 10 ypaBHEHHSIM XUMHUYECKUX peakuuid (4. 1).

PacueTsl 10 ypaBHEHHSIM XUMHYECKUX peakuui (4.2).

CamocrosiTeibHasi padora. 3akOH 3KBHBaJIEHTOB Puxrtepa. Pacuer uucna
MOJIEH BEIECTBA, pacuyeT KOJIMYECTBA CTOPEBILIETO BEIIECTBA U MPOIYKTOB PEAKIIUH,
pacueTr o0bemMa BO3/1yXa, HEOOXOAMMOTIO JJIsi CTOPaHMsI BEILIECTBA.

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOIIOJIHUTENbHAL [3, D).

Tema 2. Ilepumoauveckmii 3akon .M. MenaesneeBa. Crpoenue aroma.
XuMuyeckasi CBA3b

CamocrosiTeibHas padoTa. J[OCTHIKEHNsS] XUMUYECKOM HayKu B cepeaune 19
Beka. Mcropus otkpeitus .M. MenneneeBbiM nepruoandeckoro 3akoHa. CyniHOCTb
MEePUOINYECKOro 3akoHa. CTpyKTypa TabIULbl EPUOINYECKON CUCTEMBI 3JIEMEHTOB.
3HauYeHHE OTKPBITUS MEPUOJNYECKOTO 3aKOHA ISl MOCIEAYIOIIET0 Pa3BUTUA XUMUU
KaK HayKHU.

Pa3BuTne OCHOBHBIX NPEACTABIECHHM O CTpoeHUM aroma. COBpEMEHHBIE
KBAaHTOBO-MEXaHWYECKHE MPEJACTABICHUS O CTPOCHHH aToMa. XapaKTepUCTUKA
HSHEPreTUYECKOI0 COCTOSHUSA AJIEKTPOHA KBAHTOBBIMH uuciamu. IIpunimn I[laymnwm.
DJEeKTPOHHAsI CTPYKTypa aTOMOB, DJICKTPOHHBIC MACIOpTa 3JIEMEHTOB, S-, pP-, d-, f-
aneMeHThl. OCHOBHBIE SIIEpHBIE YacTULbI. 130TOIIBI.

[IpenckasarenbHas cuiia NEPUOJNIECKON CUCTEMBI, COBPEMEHHBIE IOCTHKEHUS
B 00JIaCTH OTKPBITUS U CUHTE3a HOBBIX XUMUYECKUX 3JIEMEHTOB.

XapakTepucTrKa 3JIEMEHTA TI0 €ro MOJI0KEHUI0 B Ileproauueckoii cucreme.

Mexanu3m 00pa30BaHUs U BUAbl XUMUYECKUX CBS3EH.

KonuyecTBeHHbIE XapaKTEPUCTUKA XUMUYECKUX CBS3EH.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JOTIOTHUTENIbHAS [3].

Tema 3. OOmasi XxapakTepucTHKa XMMHUYECKHMX JJI€EMEHTOB M HX
CoeIMHEeHU

CamocrositesibHass  paGora.  OCHOBHbIE  KJAcChl ~ HEOPTaHUYECKUX
coenuHeHu. IIpocTeie BemecTBa W XMMHUYECKHE COEIUHEHHS. MeTamasl |
HeMeTa/utbl. OKCUIBI, THAPOKCUIIBI, KUCJIOTBI, COJIA: KiIacCU(HKaIWs, MOIy4YCHHE,

16



XUMUYECKUE CBOMCTBA. ['eHeTHMYecKas CBs3b MEXK]Y KilacCaMU HEOPraHHMYEeCKUX
COE€IMHEHUM.

[ToxkapHasi OmaCHOCTh HEOPTraHUYECKUX COCIWHEHUI: TOPIOYME U HETOPIOUHE
HEOPraHMYECKHUE BEILIECTBA; BEIECTBA, OIMACHBIC NPU B3aMMOJEWCTBUH C BOOW;
HETOPIOYME BEILIECTBA, MPEICTABISIOMIAE IOKAPHYIO OINACHOCTh; BEIECTBA,
CaMOBOCIUIAMEHSIOIINECS Ha BO3ayxe. OrHE3alUTHBIE IOKPBITHUS.

CrocoObl TMOJy4YeHUsT M CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHHMYECKUX
COCIMHECHUMU.

Peakiuu, xapakTepusyronme CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHEHUN — KHUCJIOTHBIX UM OCHOBHBIX OKCHJIOB, THIPOKCHUIOB, KHUCJOT, COJICH;
MoXKapHasi OaCHOCTh YA0OpEHHUIA.

Pexomenayemasi Jiureparypa:

OCHOBHas [1, 2];

JIONOJIHUTEIbHA [3].

Tema 4. OKHCIANTEIHLHO-BOCCTAHOBHUTEIbLHbIEC PeaKIIMU

CamocrosiTeibHas padora. CylIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinuii. CTeneHb OKHUCJIEHUS W  BAJIEHTHOCTh. MeToAuKa  COCTaBJIEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

OKHUCIUTENPHO-BOCCTAHOBUTEIIBHBIE ~ CBOMCTBAa  BEIIECTB.  BaxkHeiimue
OKHCIIUTENIM U BOCCTAHOBUTENH, U UX MeCTO B Ileproauyeckoil cuctemMe 3J€eMEHTOB.
[ToxxapooracHele CBOMCTBA OKUCIIUTENIEN U BOCCTAHOBUTENIEH.

CocraBiieHHE YpAaBHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

N3ydyeHrne OKHCIUTENBHBIX CBOWCTB a30THOW M KOHIICHTPUPOBAHHOM CEPHOU
KUCJIOTBI: WHAUBUIyaJIbHBIE 3aJlaHUsl 1O TeMme (COCTaBJICHHE OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA AJIEKTPOHHO-UOHHBIM METOJIOM)

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOTIOJTHUTEIIbHAA [3, 5].

Tema 5. DiekTpoxXumMHUYecKHe MPOLECChI

CamocrosiTeabHass padora. Ckadok MOTEHIMANA Ha TpaHulle paznena Qa3 B
AJIEKTPOXUMHUYECKOM cUCTeME. JIBOWMHOM SIEKTPUUYECKUU CJIOM U €ro CTPOCHHE.
l'anpBannueckass 1enb. OJJIC  raapBaHUYECKOTO  AJIEMEHTA.  DJIEKTPOJIHbBIC
MMOTEHUHAIIBI. Pl HanpskeHuil meTauioB. Y paBHeHne HepHcra.

DNeKTpoXUMHUecKue cucteMbl. Kiaccudukaius rajbBaHUYECKUX JIEMEHTOB.
IlepBuunbIe, BTOpUYHbBIC, KOHIIEHTPAIMOHHBIE, TOIIMBHBIC 2JIEMEHThl. XHUMHUYECKUE
HMCTOYHUKH JICKTPUUECKOU SHEPTUU. AKKYMYJISITOPBI.

OnekTposin3. OCOOEHHOCTH AIEKTPOXUMUYECKUX PEAKIUA MPU DIICKTPOJIU3E.
[lokapHast OITACHOCTH IIPOLIECCOB AIEKTPOIIH3a. 3akoHs! Dapazes .

XuUMUYECKasi U 3JEKTPOXUMUYECKask KOPPO3Usi METaIoB. MeTO/ bl 3alUThI OT
KOppo3uu (MPOTEKTOpHAs, KaTOAHAsl, aHOJHAs, XWMHYECKas, aHTUKOPPO3UOHHBIE
MTOKPBITHUSA).

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JIOMOJTHUTEIbHAA [3].
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Paszpen 2. OCHOBHBIE 3AKOHOMEPHOCTH TIPOTEKAHUA
XUMHNYECKUX ITPOOECCOB

Tema 6. TepMmoaMHAMMKA XMMHYECKHX MPOLECCOB

Jleknus. [IpenmeTt XUMHUYECKOM TEPMOJUHAMUKH. Ilonsarue
TEPMOJUHAMUYECKOM CcHUCTEeMBbI. [lapamMeTpbl COCTOSIHUS U TEPMOAMHAMHYECKHUE
byHKIMHA cocTosiHUS. [IepBBIid 3aKOH TEPMOIWHAMUKH. DHEPIETHKA XUMHUYECKHUX
npoieccoB. BHyTpeHHss 3Heprust U 3HTanbnuA. 3akoH ['ecca U ciencTBUS U3 HETO.
TennoTsl 00pa3oBaHKMs W TOPEHUs] BelIECTBA. TEPMOXMMHYECKHUE PaCyeThl, HX
HCIIOJIb30BaHUE B TMOKAPHO-TEXHUYECKHX pacuerax. OLeHKa MOKapHOW ONacHOCTH
BEIIECTB IO TEIJIOTaM OOpa30BaHMUS. Buael temnepartypel ropenus. Pacuer
TeMIrepaTypbl TOPEHUS.

Btopoii 3ak0H TepMOAMHAMUKU. BO3MOKHOCTH M HampaBJE€HUE NPOTEKAHUS
XUMUYECKUX TIporeccoB. OOpaTuMble XUMHUYECKHE TMPOIECChl, XUMUYECKOE U
¢da3oBoe paBHOBECHE. OHTPONUS KaK Mepa HEYHNOPSJIOYCHHOCTH CHUCTEMBI.
N3meHeHue HSHTpONMM B XMMHUYECKHX TIpolieccax W mpu (a3oBbIX IEepexojiax.
Oneprusi ['mb0ca Kak KOJWYECTBEHHAs MeEpa BEPOSTHOCTH M HAMPaBICHHOCTU
CaMOITPOM3BOJIBHOTO TMPOTEKAHUS XUMHYECKHMX peakiuui. OleHka MoXKapHOM
OMACHOCTH XMMHUYECKHUX MPOIECCOB 1o sHepruu ['mdoca.

IIpakTnyeckoe 3ansaTHe. TepMoxumuyeckue pacuerbl. JHeprus ['mbOOca -
KpUTEPUI BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX PEaAKIUH.

JlaGopaTtopuasi pa6ora. OmnpenesieHHE TEIIOBBIX A(PPEKTOB XUMHUECKUX
peaKunil.

CamocrositenbHass padora. OmnpeneneHue TEIIOBBIX 3(P(EKTOB peaKIuil.
NunuBuayanbHbie 3aaHus 1Mo Teme (pacdeT JHTaJIbIUU CTrOpaHUs W YJEIbHOU
TEIUIOThI CTOPaHUs BEIIECTBA, TEMIIEPATYPbI TOPEHUS )

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOITOTHUTENbHAS [3-6].

Tema 7. DiieMeHTbl XUMHYECKON KUHETUKHU

CamocrositesibHasi padora. OCHOBHBIC TOHSTHS XUMHUYECKOW KHUHETHKH.
['oMoreHHbIE M TE€TEPOreHHBIE CUCTEMbI, TOMOT€HHBICE M TE€TEPOTrCHHBIC PEAKIINM.
CKOpOCTh TOMOTE€HHOM M TETEPOrEHHOM PEAKIIMU U METO/BI €€ PETYJINPOBAHHS.

BnusiHMe KOHIIEHTpalUMW pEearupyrolydx BEIIECTB HA CKOPOCTh XWMHYECKOMN
peakuuu. 3akoH neucTBUsi macc. KOHCTaHTa CKOpPOCTHM XHMHUYECKOM pEeaKIHu.
MonekynspHOCTh peakuuu. [lopsaok peakiumu.

Biusitnue temmnepaTypbl Ha CKOPOCTh XMMUUYECKON peakiuu. DMIHPUYECKOE
npaBuio Baat-T'odda. YpaBHenue Appenuyca. DHEprus aKTUBAIIMH XUMUYECKOTO
rpolrecca.

Karanuszatoppl ¥ KaTaauTUYECKHE CUCTEMBbI. BilMsiHHE KaTtain3atopoB Ha
CKOPOCTh XUMHUYECKOM pEaKINKU. | OMOTE€HHBIN M TETEPOreHHbIN KaTain3. MexaHu3m
JIEVUCTBUA KaTaanu3aToOpOB.
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Bunpl xumuueckux peakuuid. KoHcTtaHTa paBHOBecuss 00paTUMOM peakivu.
Ces3p aHeprun ['mb0Oca M KOHCTaHTBl paBHOBecHs. BinsHHE >HTANBIUNHHOTO U
SHTPONUIHOIO (HaKTOPOB Ha paBHOBecHE. BiusHue TemmepaTypsl, JaBJICHUS,
KOHIIEHTPAIMN pEarupyomux BeIIeCTB, J00aBOK HHEPTHBIX a30B M KaTalIUu3aTOPOB
Ha xumuueckoe U ¢azoBoe paBHoBecue. [Ipunnun Jle Illarense m ynpasieHue
peaKkusIMU FOPEHUS.

Tunsl CIOXKHBIX peakuuil (mapauienbHble, IOCIEI0BATENbHbIE, CONPSKEHHBIE,
KoJieOaTeIbHbIC).

PU3NKO-XUMUYECKAs IPUPOJIA ITPOLIECCOB TOPEHHUS.

XapakTepucTrKa LENHbIX peakuui. LlemHple peakuuu Kak OCHOBAa IIPOLIECCOB
oKkuciieHHus. Hepa3BeTBiIeHHbIE W pPa3BETBICHHBIC LENHbIE peakunu. LlemHbie
PEaKIUU C BBIPOKICHHBIM PAa3BETBICHUEM.

Buapl u pexumsl ropenus. [nams n ero xapakTepuCcTUKH.

Tunsl  XUMUYECKUX ~ peakiuil  (mocjenoBaTeNbHblE,  NapajuleJIbHBIC,
COTIPSIKEHHBIE, KOJIeOaTeNbHBIC); BIUSHUE SHTAJIBIUIHOTO U SHTPOIIUHHOTO (akTopa
Ha paBHOBECHE.

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JOITOTHUTENbHAS [3].

Pazgea 3. XUMUSA PACTBOPOB

Tema 8. PacTBOpBbI HEIIEKTPOJIUTOB

CamocrositeibHas  pabora. Krnaccudukamuss  pactBopoB.  CrocoObl
BBIPAKEHHUSI COCTaBA PACTBOPOB.

Bonma. Haxoxnenne B mnpupoae. CocTaB M CTPOEHHE MOJEKYJIbl BOJBL.
OcHoBHbIE (PUZNKO-XUMUYECKUE CBOMCTBA BOBI.

OobpazoBanue pactBopoB. CosibBaTalus U rujparauus. Teopus oOpazoBaHUs
pactBopoB /.M. MenaeneeBa. TepmoaguHaMHUYECKHE OCHOBBI MPOIIECCA PACTBOPEHUS.
CyMMapHBbIif TEIIoBOH 3 (peKT PaCTBOPCHHS BEIIECCTBA .

PacTtBoprMoCTh M (aKkTOpbl, BIUSIOLUIME HA HeEe: MNpHUpoJa BeIllecTBa U
pacTBOPUTEIIS, arperaTHOE COCTOSIHUE, BHEIIHUE YCIOBUA (TeMIepaTypa, AaBJICHUE).
PacTBopuMOCTh ra3oB B XKHUIKOCTSX. 3akoH ['enpu. [lapuuanbHoe naBieHue, 3aKOH
JanpToHa. B3anMHas paCTBOPUMOCTD KUIKOCTEM.

Komnuratuseele cBoiicTBa pacTtBopoB. HMcmapenue xuakocren. [laBneHue
HACBIIIEHHOTO Tmapa. l-i1 3akoH Paynsa. Temmeparypa kumeHuss ¥ TemIieparypa
3aMep3aHusi pacTBOPOB. 2-i 3akOH Paynsa. OcMmoTtuyeckoe naBiieHUE, 3aKOH BaHT-
Todaoa.

bunapHbie )kuaKHE cUCTEMBI. 3aKOH Payist U OTKIOHEHUS OT Hero. Pasaenenue
MHOTOKOMITOHEHTHBIX KUIKHUX CUCTEM. 3aKOoHbI KoHOBaNOBA.

Knaccuduxkarus TOPIOYUX KUAJIKOCTEH. Pacuer OCHOBHBIX
XapaKTEPUCTHK TOPIOYUX KUJKOCTEH.

Pexomenayemas aureparypa:
OCHOBHas [1, 2];

19



JOIIOTHUTEIIbHAS [3, 4].

Tema 9. PacTBOpBI 3J1EKTPOJIUTOB

CamocrositesibHasi padora. CBOMCTBa pacTBOPOB AJIEKTPOJUTOB B CBETE
TEOPUM DJIEKTPOJMTHYECKON nucconuanuu Appenuyca. Jluccouuanus KUCIOT,
TUIPOKCHUIOB, cosel. [lonsatue Bogopoanoro nokasarens pH. Pacuer pH kucmor u
TUJIPOKCUAOB. PacTBOPMMOCTH TBEPIBIX BELIECTB B KUIAKOCTAX. IIpom3BenecHue
PacTBOPUMOCTH.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JOTIOJTHUTENbHAS [3, 5].

Tema 10. BBerenue B 3K0J10rn4ecKy0 XuMHI0

CamocrositeibHas padora. llpupoaHble W aHTPONOTr€HHBIE WCTOYHUKH
3arpsi3HEHMS]  BO3]lyXd, BOJBI, IIOYB. OKOJOTMYECKHE AaCHEKThl IPUMEHEHHUS
OTHETYLIAIMX BEIIECTB. PacyeT KOHLIEHTpAalMu pACTBOPEHHOTO KUCIOPOAA.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JOIIOIHUTEIbHAs [4-6].

Pa3zaen 4. OCHOBBI OPTAHUYECKOW XUMUU

Tema 11. OcHOBHBIE TeOpeTHYECKHUE MMOJIOKEHUSI OPrAaHUYEeCKOM XUMHHU

Jlekuus. Ilpenver opranmyeckod XuMuM. BakHenmme d3Tanbl pa3BUTHS
OPTraHUYECKON XMMHUH U TPOMBIIUIEHHOCTH OPraHUYE€CKOT0 CUHTE3A.

Teopuss crpoennss oprannueckux Bemects A.M. DbytiepoBa. CBsa3b
XUMUYECKUX CBOMCTB CO CTPYKTypod MmoJiekyn. Kiaccudukaius opraHmdeckux
BemecTs. OCHOBBI COBPEMEHHON TEOPHUHM XMMHYECKOTO CTPOCHHUS M PEAKLMOHHOU
CHOCOOHOCTH ~ opraHuueckux BemecTB. CrpykTypHble ¢opmynsl. HM3omepus.
Krnaccudukanus peareHTOB U peakiinii B OpraHnuecKoi XUMUH.

IIpakTnueckoe 3ansitue. OCHOBBI HOMEHKJIATYphl yrieBoaopoaoB. [loHsTue
M30MEPOB M TOMOJIOTOB. 3agaydl Ha BBIBOJ MOJIEKYJIAPHON  (QopMynbl ¢
UCIIOJIb30BaHUEM 00IIHX (OPMYIT KIAaCCOB OPTAaHMUECKUX COCAMHEHUH.

CamocrositenbHast  padora.  CocrtaBneHue  rpaduueckux  Gopmyin
YIJIEBOJIOPOAOB, UX U30MEPOB, 3aBUCMMOCTD MOKA3aTENEN MOKAPHOU OMACHOCTH OT
CTPYKTYPBI MOJEKYII.

Pexomenayemas aureparypa:

OcnoBHa1 [1, 2];

JIOTIOJIHUTEIIbHAA [4, 6].

Tema 12. ®u3uKo-XUMHMYECKMEe W  I0KAPOONACHBIE  CBONCTBA
yIJIeBOIOPOAOB

CamocrositeibHaas padora. IlpeaenbHble  YriaeBOAOPOAbI -  AJIKAHBI.
N3omepusi, HOMEHKNaTypa, HaxoxiaeHue B mnpupone. CHHTE3 MpeleNbHbIX
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yriieBoopoaoB.  dusnueckne, XUMHUYECKME M  IOKAPOOIIACHBIE  CBOMCTBA.
[IpumMeHeHnune npeaeabHbIX YIIIeBOIOPOIO0B.

HenpenenpHble yriieBOAOPObI - alKeHbl. M3omepus, HoMeHkiarypa. CuHTe3
STWJIEHOBBIX  YIIIEBOAOPOJAOB. DU3NYECKUE, XUMHYECKHE U  I0KApPOOIACHBIC
cBoucTBa. [IpuMeHEeHNE AITKEHOB.

AIICTHUIICHOBBIC YTIIEBOOPO/IbI - aTKUHBL. M30Mepus, HOMEHKIIATypa, ClIOCOObI
noyydeHust, GU3nYecKre, XMMUYECKHUE U T0XKapoolacHble CBoWcTBa. [IpumeHeHue
ankuHoB. CpaBHUTENbHAS XapaKTEPUCTUKA MOKAPHOM OMACHOCTH YTIEBOJOPOJIOB C
OTKPBITOU LIETIBIO.

HenpenenbHble yriieBoAOpoAbl ¢ IBYMS KpaTHbIMH CBS3IMH. OCOOEHHOCTH
CTPOEHHUS U ITPUMEHECHHUSL.

["anoreHnpon3BOAHBIE YIIEBOAOPOAOB. M30MepHrs, HOMEHKIATYpa, OCHOBHBIE
CIOCOOBI  MOJy4YeHUs, (HU3NYECKUe W XUMHUYECKHE CBOWCTBA. XJIAMOHBI Kak
OTHETYIIAIME BEIIECTBA.

KapOonuknunyeckue coequHenus. CTpoeHHe, (PU3HMYECKHE W XUMHUYECKHE
cBoiictBa. [Ipumenenue.

Apensl. Pazputue teopun crpoenus 6er3ona. CoBpeMeHHBbIC MTPEACTABICHHS O
cTpoeHuu OeH30ja. ['oMonornueckuii psg OeHzona. M3oMepus, HOMEHKJATypa.
CnocoObl monydeHusi, GU3NIecKrue U XUMUYECKUe CBoicTBa. [IpuMeHeHne apeHOB.
KonaeHcupoBaHHBIE CUCTEMBI.

XapakTEepUCTUKNA TMOXAPHOM OMACHOCTH  yriaeBoaoponoB. CBoilcTBa U
MIPUMEHECHUE TaJTOTC€HIPOU3BOAHBIX YIIIEBOIOPOIOB.

CpaBHHTENBHAS XAPAKTEPUCTUKA CBOWMCTB TMPEACIBbHBIX W HEMNPEIEIbHBIX
YIJIEBOJOPOJOB, KAYECTBCHHBIE PEAKIIMU HA HENPEACIbHBIE YIJIEBOAOPOAL U
rajioreHcojiep Kaliie COSIUHEHUsS; WHIUBUIAYAIbHBIC 3aJlaHusl MO0 Teme (LEMoYKu
MpEeBpaIleHU YrIIeBOAOPOIOB).

Pexomenayemas aureparypa:

OCHOBHai [1, 2];

JIOTIOJTHUTEIIbHAA [4, 6].

Tema 13. Opranudeckoe TOIJIMBO U €ro nepepadoTka

CamocrosiTtenbHas padora. Kinaccudukaius TOIIMB U UX XapaKTEPUCTHKHU.

TBeproe TOMMMBO M MPOAYKTHl ero mnepepaboTku. Cyxas NeperoHka yris
(muponu3), rasupuKanms yris, TiApOreHu3anns TBepA0oro TOIIUBA.

Hedtb, cocraB HedTu. [lepBuunas nepepadbotka HedTH (MpsiMas NMEPETrOHKA).
Bropuunas mnepepabotka HedTH: KpekuHr, pudopMuHT, nupoiu3. llonsTue
OKTaHOBOI'O YHKCJIA.

["a30BO€ TOMIMBO U MPOAYKTHI €r0 NEPEPabOTKH.

[IpoucxoxaeHue MNPUPOIHBIX HCTOYHUKOB YIJIEBOJOPOAOB; IepepadboTka
Top(a; onpeneneHrne OKTaHOBOTO U 1IETAHOBOTO YHUCIIA.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JIOMIOJTHUTEIIbHAA [4, 6].

Tema 14. Kucaopojacoaep:xaiue opraHndeckKue coeJuHeHus!
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Camocrositeabnass padora. Crouptel. Knaccudukarusi, HOMEHKIATypa,
uzomepus. Meronpl  monmyuyeHus. Duznueckue W XMMUYECKME  CBOKCTBA.
MHoroatomHbie ciupThl. [10KapoOMacHOCTh CHUPTOB.

[Ipoctbie  3¢upsl. M3oMepusi, HOMEHKJIATypa, CHOCOOBI  MOJIy4YEeHHUS,
¢bu3nUecKue, XMMUYECKHUE U MOXKapOOIacHbIe CBOMCTBA.

[lepexucubie coenunenus. CTpoeHHe, CMOCOObI MONydeHUs, (U3UUYECKUE,
XUMHYECKHUE U TT0KapOOIacHbIe CBOMCTBA. [[puMEeHEeHNE OpraHNnYeCKuX NEPEKNUCEN.

Kap6onwibnble coennnenns. CTpoeHue, n3oMepus, HoMeHKIatypa. OCHOBHbIE
CIOCOOBI MOMYYEHUS aNbJAETUI0B U KETOHOB. PU3HUECKHE U XUMUYECKHUE CBOMCTBA.
[IpuMeHeHne B TPOMBIIUIEHHOCTH.

Kap6onossie kucnotsl. Kinaccuduxaims, ctpoenue, n3oMepus, HOMEHKIATypa.
Cnoco0b! nostydyenus. Pu3ndeckue 1 XuMHIecKue cBoiictBa. O01acTh MPUMEHEHUS.

Crnosxublie 23¢upsl. CTpoeHHUE U CIOCOOBI TTOTYICHHS. XUMUYSCKHUE CBONCTBA.

Bricuine XMpHbIE KUCIOTHI U BBICIIME CIUPTHI. MblU1a, BOCKH, KUPbI, Macia.
[Ipumenenue U moxkapHass omacHOCTb. OIlEHKA CKIIOHHOCTM Macel U KUPOB K
IIPOLIECCY CAMOBO3IOPaHUSI.

HomeHnkiaTypa KMUCIOpOACOAEpKAIIMX OPraHUYECKUX COCTUHEHN.

[ToxxapoonacHsle CBOMCTBA KMCIOPOACOAEPKAIINX OPraHUIECKUX BEIIECTB.

Pexomenayemas aureparypa:

OCHOBHas [1, 2];

JIOTIOJTHUTEIIbHAA [4].

Tema 15. @uzuko-xuMHUYeCKHe M  I0KAPOONMACHbIE  CBOMCTBA
KHCJIOPOACOACPXKALIUX OPraHNYECKUX BelecTB

CamocrosiTeibHass  padora. DOU3NKO-XUMUYECKHE UM I10KApOONACHBIE
CBOMCTBA TUAPOKCHIIBHBIX COCAUHECHUH. 2. DUBNKO-XUMUYECKUE U TT0KAPOONACHbIE
CBOMCTBa KapOOHWJIbHBIX coequHEeHUM. 3. OU3NKO-XUMUYECKHE U TMOXKApOOTacHbIC
CBOMCTBa  KapOOHOBBIX  KHUCIOT. XapaKTePUCTUKU  TIOKAPHOM  OMACHOCTH
TUJIPOKCHIIBHBIX COEIMHECHUM. XapakTepUCTUKHU MIOXKapHOU OITACHOCTH
KapOOHWIBbHBIX coeauHeHui. [Ipocteie aduprl. M3omepusi, HOMEHKIIaTypa, CIIOCOOBI
MOJTy4eHUs1, PU3MUECKUEe, XUMUYECKHUE U TT0KapOOITacHbIe CBONCTBA.

[lepexucubie coenunenus. CTpoeHHE, CIMOCOOBI MOMy4YeHUs, (HU3UYECKUE,
XMMHUYECKUE U MTOKAPOOITACHBIE CBOKCTBA.

Pexomenayemasi iureparypa

OCHOBHa1 [1, 2];

JIOTIOJTHUTEIIbHAA [4, 6].

Tema 16. [louMepbl U MOJTMMEPHBbIE MATEPHAJbI

CamocrositenbHass  pabora.  Kiaccupukanuss — BBICOKOMOJIEKYISIPHBIX
coequHeHN U ux ocoOeHHOCTH. CrocoObl MOMYyYeHUs U CBOMCTBA MOJMMEPOB.
Kayuykn. Ilnactmaccel. Xumnueckne BOJIOKHA. (DU3NKO-XMMHYECKUE CBOMCTBA U
I10KapOOITaCHBIE CBOMCTBA MOJIUMEPOB U ITOJIMMEPHBIX MATEPUAIIOB.

Pexomenayemas iureparypa

OCHOBHa# [1, 2];

JIOMIOJTHUTEIIbHAA [4, 6].

22



5. MeToanuyeckue peKOMEHAALMHU 10 OPraHU3aANUM U3YUYEeHUS U CHUIIMHBI
[Ipu peanuzanuu nporpaMMbl JUCHUILIAHBI UCIIOIB3YIOTCS JEKIIMOHHBIE U
PaKTUYECKUE 3aHATHS, JIa0OpaTOpHbIE PAOOTHI.

OOmMMH LIEeTISIMU 3aHATUHN SBIISIOTCS:

— 000011IeHHe, cHUcTeMaTH3alus, YIUIyOJIeHHe, 3aKpelyiIeHue TEeOPeTHUYECKUX
3HAHUU 110 KOHKPETHBIM TEMaM JUCLUILINHBL

— dbopMHEpOBaHUE YMEHUW TPUMEHSATH IMIOJYUCHHBIC 3HAHUS Ha TIPAKTHKE,
peanu3aius eJMHCTBA UHTEIUIEKTYaIbHON U IPAKTUUECKON AeSTEIbHOCTH;

— BBIPA0OTKA NP PEIICHUN MTOCTABICHHBIX 3a7a4 MPOoheCCHOHATBHO 3HAYMMBIX
KaueCTB:  CaMOCTOATEIIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPUYECKOMH
VHUIMATUBBL.

[enssmMu JIEKIUU SBISIOTCS:

— JaTh  CHUCTEMAaTU3MPOBAHHBIE HAYYHBIE 3HAHMS 1O  JUCLUILIMHE,
aKIICHTUPOBAB BHUMaHUE Ha HanOoJIee CIOXKHBIX BOMPOCaX;

— CTUMYJIMPOBATh aKTUBHYIO MTO3HABATENIbHYIO JESATEIHLHOCTh 00yJaronuxcs,
CrocoOCTBOBATh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIIICHHUS.

B xome mpakThueckoro 3aHSTHS OO0ECIEeUMBAETCS MPOILIECC AKTUBHOIO
B3aUMOJICUCTBHUS 00yYarOMXCs ¢ MpenoiaBaresieM; NpUoOpETaOTCs MPaAKTUYECKHUE
HaBBIKM U yMeHUsA. Llenb mpakTU4YeCKOro 3aHATUS: YIIIyOUTh U 3aKPENHUTh 3HAHMUS,
MOJyYCHHbIE Ha JEKIUH, (OPMUPOBAHHUE HABBIKOB HCIIOJIb30BaHUS 3HAHUM MJIs
pelIeHNs NPAKTUYECKUX 3aJ]lay; BBINOJHEHHE TECTOBBIX 3aJaHU MO IMPOBEPKE
IIOJIyYEHHBIX 3HAHUM U YMEHHUM.

CamocrosiTenbHas paboTra oOydaronIMXCsl HampaBlieHa Ha yriayOJeHue W
3aKperUICHUe 3HAHUM, TOJYYEHHBIX Ha JIGKIUSAX U JAPYTHX 3aHSATHSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEIbHOTO AaKTUBHOTO TPHOOPETEHHS] HOBBIX, JIOMOJHUTEIbHBIX
3HaHUU, TOATOTOBKY K IMIPEACTOSIIINM 3aHATHUSIM.

6. OueHOYHbIE MATEPHUAJIBI TI0 AUCIUILINHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIICYHBAET OIICHUBAHKE XO0/1a OCBOCHUS
JTUCUUIUIAHBI, TPOBOJAUTCS B COOTBETCTBUU C COAECPKAHUEM JUCLUUILIMHBI 110 BHIAM
3aHATHI B OopMe Onpoca, PeIIeHUs 3a/1a4 U TECTUPOBAHMUSI.

[IpomexyTouHasi aTTecTanus 00eCriedYMBaeT OLICHMBAHUE MPOMEXKYTOUHBIX U
OKOHYATEIbHBIX PE3yJIbTATOB OOyUYEHHS MO JUCHUUILUIMHE, TPOBOAUTCS B (dopme
3a4eTa C OLIEHKOW B IEPBOM CEMECTPE M IK3aMEHA BO BTOPOM.

6.1. IlpumepHbIe OLIECHOYHBIE MATEPHUAJIbI:
6.1.1. Texymero KOHTPOJIsi

Tunosbie BONPOCHI 1151 ONpoca:

1. Paznen [

1) Mlaiite ompeneneHue OTHOCUTENbHOM AaTOMHOW MacChl, OTHOCHTEIHHOU
MOJIEKYJIIPHOM MacChl, MOJIIPHOM MacChl, MOJISI, MOJISIPHOTO 00beMa.
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2) Kak u3MeHAI0TCS METAINTIMYECKUE U HEMETAIUIMUYECKHE CBOMCTBA B IpymHIax
U nepuojax”?
3) HazoBure THUIBI OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIX PEAKITUH.

2. Pa3nen 11

1) [Ipu KakuX yCIOBUSIX BO3pACTAET SHTPOIHUS B XUMUYECKUX Mpolieccax?

2) Kakumu cnocobaMyu MOXHO pacCyuTaTh HUBIIYIO TEIUIOTY CrOpaHHs
BEILECTB?

3) Kak BiauseT n3MeHEHUEe TeMIIepaTyphl, AaBICHUS, KOHIEHTPAMU BEILIECTB
Ha PAaBHOBECHE B XUMHYECKOW peaKlnu?

3. Pazmen 111

1) [IpuBeauTe NpUMepbl HCTUHHBIX PAaCTBOPOB.

2) B yem 3akmrouaercs CylHOCTh 3aKoHa pa3daBieHust OctBaiibaa?

4) Chopmymnupyiite BTOpoi 3aKoH Payis.

4. Pazpen IV

1) daiiTe ornpesesieHre OpraHuYeCKON XUMUH.

2) Kak BiusieT HaJMuuMe KpaTHBIX CBS3€H HAa PEaKIUOHHYIO CIOCOOHOCTH
YTJIEBOJIOPOJIOB?

3) Uem oTiIMYaIOTCS allbJIETHIbl U KETOHBI?

Tunossblie 3axa4u:

1. Pazgen 1

1) CxoJIbKO KMOJIEH MCXOJIHBIX BEIIECTB YYaCTBYET B PEAKI[MU TOPEHUS B
Bo3nyxe 1 kmomns CHz-O-C3H7?

2) 13 nepeyucaeHHbIX HIKE XapaKTEPUCTUK aTOMOB NEPUOANYECKU
U3MEHSETCS
a) 3aps sjapa aToma; 0) OTHOCUTENIbHAS aTOMHAsI Macca; B) YHUCIIO SHEPTETHUECKUX
YPOBHEU B aTOME; ') UHCJIO 3JIEKTPOHOB HAa BHEIIHEM SHEPTE€THUECKOM YPOBHE.
BriGepuTte u 3anuimnTe BEpHBINH OTBET (OTBETHI).

3) Cxombko Kr CsHsCOH croperno, eciu B pe3yiasTaTe 00pazoBanoch 25 M°
napos Bozsl. Temmeparypa 11°C, naBnenne 1,3 ar.

4) HeMeTtamuyeckue CBOMCTBA 3JIEMEHTOB, HAXOIAIIUXCS B TJIABHBIX
MOATPYIIAX NEPUOJUUYECKON CUCTEMBI, HanboJiee IPKO BBIPAKEHBI Y AIIEMEHTOB,
PacnoJIOKEHHBIX
a) B BEpXHEW YacTH MOArpyNIbl; 0) B cepeiMHe MOATPYNIIbL; B) B HUKHEN YacTH
MOATPYIIIBI; T) Y BCEX JIEMEHTOB MOATPYIIbI MPUMEPHO OJUHAKOBO.

5) CKOJIBKO HEUTPOHOB COJEPIKUTCS B aTOME DJIEMEHTA C MOPSIKOBBIM
HOMepoM 53 ?

6) Kakoe umncio atoMoB cofiep>kutcs B oopasiie kanbiius Ca maccoit 4 17

7) KakoBa MakcuMaJibHasi BAJICHTHOCTD 2JIEMEHTA, UMEIOIIETO 3JICKTPOHHBIN
nacropt 1s°25°2p°3s*3p??

8) Cpeau npeioKEHHOTO Psijia BEIIECTB BRIOESPUTE BEIIECTBA, OTHOCSIITHECS K
KJIACCy KHUCJIOT:
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NaH; Ca(OH)z, HBr; O,; H,SiO5;, CH;COOH; BaO.
9) 3anuiuTe ypaBHEHHs peakluil sSACpHOTO pacmaza: miyroHuii-239 (o);
panuii-228 (B).
10) 3anuiuTe NOIHOE ypaBHEHUE CIEAYIOUIEH SAEpPHON peakiuu: Maruui-24
(Zldl 0L)'
11) OnunaxkoBbl a1 OHATUA "37eMeHT" U "aToM"? OTBET MOSCHUTE.
12) ITpuBeauTe mpuMepsl 2-X MPOCTBIX U 2-X CI0KHBIX BEIIECTB —
okucauTenen. Kakoe mpocToe BEeIecTBO SBIAECTCA CHIIBHEUIIUM OKUCIUTENEM?
13) Turan oTHOCHTCS K S-, P-, d- wim f- amemenTam?
14) ITpuBeauTe mpuMepsl BEMIECTB C KOBAJIEHTHOM MOJIAPHOM M KOBAJIEHTHOM
HETIOJISIPHOM CBA3BIO.

2. Pa3nen 11
1) BpiuucnuTh HU3IIYIO TEIUIOTY CropaHusi JipeBecuHbl mo dopmyne [I.H.
MenneneeBa. CoctaB apeecunsl: C - 51 %, H - 12 %, (O+N) - 35 %,
ocTajbHOE Biara W.
2) Onpenenutb, MPU KaKoi TeMIiepaType HAYHETCS peaKIus Pa3ioKeHUs
KapOoHaTa KabI[Hs:
CGCO3 (me)— CGO(m&) + COZ (2)
3) He mpou3sBonst pacueToB, ONpeAeTUTh BO3SMOXHOCTD M YCIIOBHUS MMPOTEKAHUS
CIEAYIOLIETO Mpouecca:

Ng (2) + 202 (2) + 67 Kﬂ&fc = 2N02 (2)
4) HanumuTe BBIpaXKEHUE ISl BBIUMCIEHUS TEIIOBOTO 3(PQeKTa peakuuu
ropenust CsH;;OH B Bo3ayxe no 1-my u 2-my cneactsuto 3akoHa ['ecca.
5) Boruncnuth temnoBoit agdext peakuun ropenus stuneHa CoH,. Beipazuth
ATy BEIUYUHY B KJ[XK/KT.
6) Meranon nosyuyaercs B pesyabrare peakuuu CO ) + 2H, ) <> CH30H (o) +
128 xJIx.
7) Kakumu crioco6amu MOKHO YBEJIMUUTH BbIXOJ MeTaHoJia? OTBET MOSICHUTE.
8) Kak m3menurcst ckopocts npsimoit peakuuu 4HCI + O, <> 2Cl, + 2H,0

a) MpU yBEJIMYECHUH 00beMa CUCTEMBI B 2 paza?

0) npu yBenuuenuu konuentpanuu HCI B 3 paza?

B) IIpH yBeNW4YeHUU oObeMa B 2 paza?
9) Kak wu3MeHUTCS CKOpOCTh pEaKIuW NpU MOHMKEHUU TEMIIEpaTypbl B
cucreme co 150°C mo 120°C, ecin MpY TIOBBIIIEHUHA TEMIIEPATYPhl Ha 40°
CKOPOCTB 3TOM pEeaKlINH yBeJIn4dniIach B 81 paz?
10) Haligute KOHCTaHTY CKOpPOCTH mpsaAMou peakuuu 2A + B <> C, 3Has, uto
npu KoHIeHTpamusx A u B, coorBercTBeHHO, paBHbix 0,5 u 0,6 Monp/i, ee
ckopocTh coctasiisger 0,018 MOIb/1- MUH.

3. Paznen 111

1) Yemy paBHa maccoBas nmonsi mutpar ammonus NH4NO; B 0,5 M
pactBope ioTHOCTRIO 1,09 r/mn?

2) Omnpenenute MOJSIPHOCTH 25 %-HOro pacTBOpa YKCYCHOW KHUCIOTBI
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CH;COOH, nmotaoctero 1,21 r/mir.

3) Beraucnuts pH 10° M pacreopa HNO:s.

4) pH pactBopa paBeH 8. BrrumcauTh koHueHTpanuio noHos H' u OH™ B
TOM pacTBOpE.

5) Ilpu kakoi TeMmiepaType [OJKEH 3aMEp3HYTh BOJHBIA PacTBOP
caxapa, B koropoM maccoBas goss Cio,H;,01; paBHa 50 %?
B3pbIBOONACHBl JIM  HACHIIGHHBIE maphl rekcama npu  40°C?
Atmocdepnoe gaienue 755 mm pt crt, KIIP rexcana 0,98% - 5,48%7?

4. Paznen IV

1) IlpuBenute mpuMepsl coeauHEeHUH, uMmermux obmyo (opmyry ChHay,

MPUHAJJICKAIIUNX PA3IMYHBIM KJIacCaM OPTaHUYECKUX COCIUHEHUM.

2) OTHOCUTENBHAS TJIOTHOCTH MApOB JIMHEWMHOTO MPEAEIBHOTO YIIIEBOAOPOAA
o Kucjopoay pasHa 1,375. BeiBenuTre MOJIEKYISIpHYIO (POPMYITY 3TOTO COCIMHEHUS.

3) KakoBa koHIIEHTpaIusi IapoB BOJBI B MOMEIIEHUH 00beMoM 150 M moce
MOJIHOTO CropaHus 15 Kr TmMepBOro MPEACTaBUTENS psijfa I[HMKIOATKAHOB?
Temneparypa 13°C, naBrenue 115 kI1a.

4) Kakue coeguHeHus: oOpasyroTcs npu nupoiuse merana? HazoBute ux.

5) U3 npuBeneHHbIx HIKE hopmyst BeiOepuTe HOPMYITBI AJTKAIUEHOB:

CsHyp; C7Hys; CsHg; CsHeg; CioHop, CriHos; CioHog; CeHig; C4Hg; CisHag; CoHyo.

6) CKOJBKO KI' KapOuIa Kajdblysl MOXKET BCTYIIUTh B PEAKILIMIO C BOJIOM, YTOOBI
B omemernn 500 M. ocraBanack moxapo6esonacHas konnentparms? t = 19°C, p
=780 MM pT.CT.

7) Hanummre W HA30BUTE BO3MOXKHBIA MNPOAYKT pPEAKUUUA ApOMATU3ALMH
(KaTaIuTUYECKOM AETUAPOIUKIN3AINUN) 2,3 -TUMETUITEKCaHa.

8) Kakue coenuueHus MOryT 00pa3oBaThCs, €CJIM B peakiivio Bropiia BCTymaroT

MOJMETaH M WOJIpPOIaH.?
9) Kaxoii npoaykT Hanbosiee BEpOSTEH B CIACAYIONICH PEaKIINN:
2-MeTUNOyTeH-2 + XJI0pOBOAOPOST ?
10) OcymiecTBUTh HEMOYKY PEBPALICHUA
uki00yran — 1 -xymopOyTaH — OKTaH — 2- XJOPOKTaH?

Tunosblie 3alaHUs 1JIA TECTHUPOBaHUSA .

1. Pazgen 1
Bonpoc Ne 1 Bomnpoc Ne 2
ATOMHBIN HOMCED 1) YHCJIO 3JIEMEHTAPHBIX FeOMeTpI/I‘{eCKyIO l) IJ1aBHOE KBAHTOBOE
DJICMEHTAa 1acTiLl B aTOME (bopMy aTOMHBIX L)
IIOKa3hIBacT: 2) YHCJIO HYKJIOHOB B aTOM€E 0p6I/ITaJ'IeI71 2) M0OOYHOE KBAHT. YHCIIO
3) YHUCII0 HeﬁTpOHOB B XapaKTepH?)yeT: 3) MAariuTHOC KBAHT. YHUCJIO
aToMeE
4) YHUCJIO MPOTOHOB B aTOME 4) CITMH
Bonpoc Ne 3 Bonpoc Ne 4
OnekrpoHHas Gpopmyna 1) 231 DJIeMEHT, 1) marauii
BHEIIHEr0 JIEKTPOHHOIO 2) 331 HEBO30YKICHHBIN aTOM 2) yraepon
CJ10s1 HanOoJIee aKTHBHOTO 7 KOTOPOI'0 HE CONEPKUT
MeTajia: 3) 38 HECIIaPEHHBIX DJIEKTPOHOB, - 3 ) ccpa
4) 3323p1 5TO 4) KpeMHU I
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Bonpoc Ne 5

Bonpoc Ne 6

B ocrosroMm cocrosirmn | 1) 1 Yucno mporoHos B atome | 1) 33
YHCIIO HECTIAPEHHBIX 2) 2 3JIeMeHTa, KOTOPbIN 2) 50
QJICKTPOHOB B aTOMC HaXoIUuTCs B 4 nepuoac u B
¢docdopa paBHo: 3)3 TIaBHOM noarpymnme V 3) 40
4) 4 TpYIIIBI PABHO: 4) 23
Bonpoc Ne 7 Bonpoc Ne 8
MakcumanpHoe yncio | 1) 2 O61ee 4yncio 1) 2
P-2IIEMEHTOB B 2) 10 S — JNIEMCHTOB B 2) 10
KaJIOM TIepHoJIe 3) 6 MEPUOJNYECKON CHCTEME 3) 12
paBHO 4) 14 papHo: 4) 14
Bonpoc Ne 9 Bonpoc Ne 10
Campblii aKTUBHBII 1) s-anemeHTaM Cawmpblif aKTUBHBIN 1) s-anemeHTaM
METaLT 2) d-anemenTam HeMeTaJul 2) d-aemenTam
[IEPUOIUYECKON 3) p-anemMeHTam [IEPUOIUYECKON 3) p-anemMeHTam
CUCTEMBbI OTHOCHUTCA K | 4) f-3memenTam CHUCTEMBI OTHOCUTCS K 4) f-anemenram
2. Paznen 11
Bomnpoc Ne 1

Kaxkas nx npuBeIeHHBIX PEaKIUN SABISIETCS
9K30TEPMHUYECKOM:

1)A+3B S 2C—-10 x/lx

2) A+B+H20 xIx S C + ]|

3)2A+B 5 2C AH<0

4HA+BS3C AH>0

Bomnpoc Ne 2

[Ipy KaKOM COOTHOIIEHUH SHTAIBIINWHOIO U
SHTPONUNHOIO (aKTOPOB PEAKLUs BO3MOXKHA
IIPU JIFOOBIX YCIOBUSAX:

1) AH<0u AS<0

2) AH<0uAS>0

3)AH>0u AS<0

4) AH>0u AS > 0

Bomnpoc Ne 3

[Ipu paccMOTpeHUN XUMUYECKON peakuu
MIOHATUE «CUCTEMAa» O3HAYaeT

1) ucxonHble peareHThl

2) IpOOYKThl XUMHUYECKOM peakiuu

3) peakIMOHHBINA COCY

4) cxXoJIHBIE peareHThl U NPOAYKThI peakluu

Bonpoc Ne 4

N3onupoBaHHas cUCTEMA C OKPYXKAKOLIEN ee
cpenoit

1) oOmeHHBaeTCst SHEprHeil, HO He
00MEHHUBAETCs BEIIECTBOM

2) He OOMEHUBAETCSI HU BEIIECTBOM, HU
SHEpruen

3) oOMeHuBaeTCs BEIIECTBOM, HO HE
00OMEHHUBaeTCsl YHEpruent

4) oOMeHMBaeTCsl U YHEpIrUel, U BEIIeCTBOM

Bomnpoc Ne §
[TepBbIii 3aKOH TEPMOJMHAMUKY 3anucbiBacTes | 1) pV = nRT
CJIeTYIONUM 00pa3oM
2) k= R/Na
3) k = Aexp(-E4/RT)
4)AQ=AU+A

Bonpoc Ne 6

Kakas 13 npuBeeHHBIX BEIMYUH HE SBISETCS
TEPMOIMHAMHYECKON (DYHKIIMEH COCTOSHUS

1) sHTaNBNUSA

2) naBieHUe
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3) sueprus ['u66¢ca

4) sHTpOnUs

3. Pazgen 1

Bonpoc Ne 1

B 3aBucumocTH OT arperaTHoro
COCTOSIHMSI paCTBOPUTEISI paCTBOPBI
OBIBAIOT

1) KUAKUMH, IPO3PAaYHBIMHU, OKPAILIEHHBIMU

2) TBepABIMHU, aMOP(PHBIMHU, CTEKIO00PA3HBIMH

3) TBEpIBIMH, KUAKUMH, ra3000pa3HbIMU

4) ra3000pa3HbIMU, )KUJIKUMU, MYTHBIMU

Bonpoc Ne 2

3aBUCHMOCTD pPacTBOPpUMOCTHU I'a30B OT
AaBJICHUA OIIPEACIACTCA 3aKOHOM

1) boins-Mapuorra

2) ABoraapo

3) 'enpu

4) Bropua

Bonpoc Ne 3

J{ns mpuroToBieHUs

1) 15 r conmu u 300 r BoibI

300 r 5 %-HOro pacTBopa oBapeHHOM coau | 2) 5 coau u 295 1 BoAbI

B BOJIE HEOOXOIUMO

3) 5 conmu u 300 r BOfBI

4) 15 r conu u 285 T BOJIBI

Bomnpoc Ne 4

B 1 1 pactBopa conepxurcs 6 r

1) 0,1 monb/KT

kapbamuga CO(NHz),. MonsipHoCTh 2) 6 1/n
3TOr'0 PacTBOpa COCTABIISIET 3) 0,1 monw/n
4) 6 T/kr

Bomnpoc Ne §

B emkoctu Ne 1 naxomutes 50 r aneToHa,
aB eMKocTH Ne 2 — 50 r aitetoHa u 50 r
BOJIbl. JlaBieHue mapa aneToHa Hajl
pacTBOpPOM

1) 6osbiie B emkoct No 1

2) 6osbie B eMKocTH No 2

3) oAMHAKOBO B 00EUX EMKOCTSX

4) naBneHue napa OTCYTCTBYET

Bonpoc Ne 6

[Tpu cTrangapTHOM TeMnepaType KHUIKOCTb

1) komnonentom  No 1

Ne 1 umeer nasnenue HacwimeHHOro napa 100 mm | 2) kommoneatom  Ne 2

pT.cT., a KuAKocTb Ne 2 — 150 Mm pT.cT.
XKuakoctu cMenianu B COOTHOLIEHUH

3) conepxanue
KOMITOHEHTOB B TIape OJINHAKOBO

1 : 1 u noaseprnu neperonke. [lapoas ¢a3za 4) )KMIKOCTH HE MCIAPSIOTCS

oOorairaercs:

Bonpoc Ne 7

[Tpu Gonee HU3KOM TemmepaType 3amep3aeT
pacTBOp, MPUTOTOBIIEHHBIN U3 2 J1 BOJBI U

1) 100 r atanona C,HsOH

2) 100 r nponanona C3H;OH

3) 100 r metanona CH3OH

4) 100 r stunenraukonst CoHgO)

4. Paznen IV
Bonpoc Ne 1
I'mapokcunbHas rpyrna NpucyTCTBYET B 1) anknHOB
MOJIEKYJIax: 2) ambJeTHIOB
3) cnupToB
4) npocThIX 23GHUpOB
Bomnpoc Ne 2
bawkaimuM roMoJioroM 3TaHa SIBISIETCA 1) CoHy
2) C3Hg
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3) C3Hg

4) CsHip

Bonpoc Ne 3

BemecTBa, mMeroIIKe OJUHAKOBLIN COCTAB, HO
pas3IMyHOE CTPOCHUE M CBOMCTBA - ATO:

1) romosioru

2) OpraHoreHsl

3) ajnKaaueHbl

4) nzomepsl

Bonpoc Ne 4
Cymma k03 dunreHToB B ypaBHenuu peakiuu | 1) 50,6
TOPEHUs POTIaHa B BO3IyXE COCTABIISICT: 2) 25,8
3) 18
4) 24,8
Bompoc Ne 5
OtHoOcHTEeNbHAS IJIOTHOCTD MMAPOB AJIKEHA I10 1) CoHy
BO31yXy paBHa 2,414. 2) CsHyp
dopmyiia ajKeHa: 3) C4Hg
4) C5H12
Bonpoc Ne 6
KapOokcunpHas rpymnmna npucyTcTBYeT B 1) anbyerusioB
MOJIEKYJax: 2) KETOHOB
3) criupToB
4) kapOOHOBBIX KHUCJIOT
Bonpoc Ne 7
broxaiiiuM roMosiorom OyTaHa siBISETCS 1) C4Hg
2) CsHg
3) CsHg
4) CsHia
Bomnpoc Ne 8
OYHKIIMOHAIBHOW I'PYIIIION HE SIBIISAETCS: 1) — OH
2) — CyHs
3) — COH
4) - ClI
Bonpoc Ne 9
Cymma ko3¢ durreHToB B ypaBHeHuu peakiun | 1) 17,66
TOpPEHUs ITaHa B BO3yXE COCTABIISET: 2) 13
3) 35,82
4) 18,16
Bonpoc Ne 10
OTHOCHUTENBbHAS TUIOTHOCTH MapoB 1o Bogopoay | 1) CoHip
apoMaTH-4eCcKOro yriepogopoja psja oensona | 2) C;Hg
paBHa 46. 3) C7Hye
®opMyiia apeHa: 4) CgHyp

6.1.2. IIpome:xyTOUHOI aTTECTALIUU

IIpuMepHBIN epeYeHb BONPOCOB, BBIHOCHMBbIX HA 3a4eT ¢ OLCHKOIi:
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1. CrexroMeTprueCcKre 3aKOHbI XUMUHU.

2. OCHOBHBIE TTOHATHS XUMHUHU: OTHOCUTENIbHAS aTOMHAsI, MOJIEKYJIIpHAs Macca,
MOJISIpHAsi Macca, MOJIb, MOJISIPHBINA 00BEM.

3. PacueTsl 0 ypaBHEHHUSIM XUMUYECKUX peakuuid. OnpeeneHne yncia Mojib
MCXOJIHBIX BEILIECTB U MPOJYKTOB PEAKIIUU 10 YPABHEHUIO PEAKIIUU TOPEHUS.

4. Pacuer ymcIa 9acTuI] B 00pasiie (depe3 Yuciao MoJjiei).

5. Onpenernenre MIOTHOCTY ra3a WK Mapa Mpy 3aJaHHBIX TEMIEPAType U
JABJICHUU.

6. Pacuer MossipHOTrO 00BEMA ra3a WM Mapa npu 3aJaHHbIX TEMIEPATYPE U
JaBJICHUU.

7. PacueT IIIOTHOCTH rasza Wiv napa rno Jpyromy rasy (Bogopoay, KUCIOpoay,
BO3/IYXY, a30Ty).

8. Kimaccuukarys HeopraHW4eCKUX BENIeCTB (OCHOBHBIE OKCHUIBI, KUCIOTHBIC
OKCHJIbI, KUCJIOThI, TUAPOKCUIBI, COJIH).

9. [Ipumepsl 1) MPOCTHIX U CIOKHBIX TOPIOYMX U HETOPIOUUX BEIIECTB; 2)
IIPOCTHIX U CIOKHBIX HETOPHOYMX, HO MPEACTABISAIOIINX OKaPHYIO OIMACHOCTh
BELIECTB; 3) MPOCTHIX U CIOKHBIX OTHETYIIAIUX BEIIECTB; 4) MPOCTBIX U CIHOXKHBIX
BELIECTB, MPEACTABISAIONIMX OMACHOCTh MPU B3aUMOAECHCTBUU C BOJIOH; 5) MPOCTHIX U
CJIO’KHBIX BEILLIECTB — OKUCIIUTENEH; 6) CUIIbHBIX BOCCTAHOBUTEIEH.

10. I3MeHEeHNE METAIMYECKUX U HEMETAIMYECKUX CBOWCTB B TpyNnax u
Mepuoiax.

11. DnexTpoHHbIe Macnopra 3aeMeHToB. OnpeneaeHue Yucia IpoOTOHOB,
AJNIEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HECIIAPEHHBIX 3JIEKTPOHOB, 3HAUECHHSI IJIABHOTO
KBaHTOBOI'O YMCJIa, YUCIIa YHepreTuyeckux ypoBHei. [Ipusectu npumepst 3-d u 4-p
AJIEMEHTOB.

12. IIpuMephl BEIIECTB C pa3IMYHbIMU TUIAMHA XUMHYECKOMN CBSA3U
(KoBaJieHTHAs TOJIIPHAs, KOBAJICHTHAS HEMOJIApHAs, MOHHAs, METAJNTUYECKas,
BOJIOPOJIHAS).

13. D5eKTpoAHbBIN MOTEHIINA.

14. CBoiicTBa pslla HaNPSHKEHUI.

15. 'anpBaHUYECKHE PJICMEHTHI U UX KJIacCH(pUKAITHSI.

16. Koppo3zus metanioB. CriocoObI 3aIIUTHl OT KOPPO3UH.

17. 3axon I'ecca. Beipaxkenue jyist TerioBoro 3¢ dexra peakiiuy ropeHus no 1
U 2-My clIeICTBUSAM 3akoHa ['ecca.

18. TermoBoit addext peakiuii (coorHomenne Q u AH st saA0- 1
AK30TEPMUYECKUX peaKUuii). Y ieiabHas TeIioTa CrOpaHusl.

19. Ouenka U3MEHEHHS SHTPOIHH B Pa3IMYHBIX Mpoleccax (ucrnapeHus,
KOH/ICHCAIlWH, TUIABJICHHS], KPUCTAJUIM3ALU, BO3TOHKH).

20. TepmonuHamMuueckre PyHKIIUNA COCTOSHUS M UX Pa3MEPHOCTb. Y paBHEHUE
['u60ca. DHTaNBIMUKUHBIN U SHTPONUIHBIN (PAKTOPHI, X BIUSHUE HA IPOTCKAHUE
peakuil pu HU3KUX U BBICOKUX TEMIEpaTypax.

21. OueHka BO3MOXHOCTH M YCIIOBUM NIPOTEKAHUS PEAKLIAMN.

22. 3aKOH JEHCTBYIOIIMX Macc. BrIpakeHne sl CKOPOCTH MPSAMOU 1
oOpaTHOM peakuyu. PU3NUYECKUN CMBICII KOHCTAHTHI CKOPOCTH PEAKIUH.
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23. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYPBbI, 1ABJICHUS, U3MEHEHUS
o0beMa cucreMbl. PacueTHble 3a1aum.

24. Tunsl cn0XHBIX peakuuil. [lIoHsTHE pa3BETBIECHHBIX U HEPA3BETBICHHBIX
LEIHBIX PEAKLIN, IPUMEPHI PAJAUKAIIOB.

25. KoHCcTaHTa XMMHAYECKOTO PaBHOBECHSI.

26. BiusiHue TeMneparypsl, 1aBI€HUS, KOHIICHTPAIIMU BEILIECTB HA PABHOBECHE
B xumuueckoil peakiuu (npunuui Jle [Mlatense). 3agauu.

27. IlpnurHa yBeJIMYEHHS] CKOPOCTH PEAKLIUH IIPH ITOBBILICHUH TEMIIEPATYPBI.
[IpaBuno Baut-T'opda. YpaBuenue Appennyca. JHeprusi akTHBAIUH.

28. OCHOBHBIE MOJOKEHUS TEOPUH OKHCIIEHHUS — BOCCTAHOBJICHHS.

29. Tunbl OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM.

30. Baxxnenmme OKACIUTENIN U BOCCTAHOBUTEH.

IIpuMepHBIN NepeYeHb BONMPOCOB, BBIHOCMMbIX HA IK3aMEH:

1. CiocoObI BeIpaKeHHS COCTaBa PaCTBOPOB.

2. Pacuet MoJIsIpHO#M KOHIIEHTpAIMHU pacTBopa (MoJsipHocTu M).

3. PacueT MaccoBo#i 10su BelecTBa B pacTBope (%-HOM KOHIICHTPALUU ).

4. BausiHue Temneparypsl, AaBieHus (3akoH ['eHpu), Hanu4uus npumecei Ha
PacTBOPUMOCTD ra30B B KHUJKOCTSIX.

5. KonnuraTtuBHbI€ CBOMCTBA pacTBOpPOB. TemIiieparypa KUMCHUS U
3aMep3aHus PAaCTBOPOB (CPABHUTH C YUCTHIM pacTBOpuTeaeM). OU3HNUECKUN CMBICIT
KPUOCKOMTUYECKOHN U 30YJIMOCKONUYECKONU KOHCTAHT.

6. Ucnapenue. JlaBiaeHre HACBIIEHHOTO MMapa MPpY Pa3JIMYHbIX TEMIIEpaTypax u
IIPU TEMIIEPATYPE KUTIEHUSI.

7. Ilpumepsl pacTBOPOB ANEKTPOIUTOB U HEANEKTPOIUTOB. CTyneHYaTas
JIUCCOLMALINSI MHOTOOCHOBHBIX KHCIIOT U JBYXKHUCIIOTHBIX TUJIPOKCHIOB B BOJHOM
pacTBope.

8. O6mue popMyIbl KITaCCOB OPraHUYECKUX COCTMHCHUH.

9. N3omepus (yriaepoaHOM 1enu, OJIOKEHUS KPaTHBIX CBSI3EH U
(YHKIIMOHATBHBIX TPYIIN, MPOCTPAHCTBEHHAS (LIMC- U TPAHC-), MEKKJIaCCOBas).

10. Kinaccuduxanuysi opraHU4ecKuX peakiui (3amenieHue, mIpucoeIMHeHue,
OKHCJICHHE U T.]1.). Peakiiuu, xapakTepHble JJIsl pa3IM4YHbIX KJIACCOB COCIMHEHUMH.

11. IIpaBuio MapkoBHUKOBA.

12. Peakuus Bropua.

13. [Tony4yeHue rajoreHyriaeBoJ0poI0B U3 AIKAHOB, U3 AJIKEHOB, U3 CIIUPTOB.

14. Peakiyu rajioreHyrJieBoJ0po0B B BOJHOM U ciupTOoBOM pacTtBope KOH.

15. ITonydenue aneTusacHa U3 aJIKaHOB, U3 AJIKEHOB, U3 KapOu/1a KaJIbITus.

16. Oxucnenue cnupToB. Paznuune B peakiusx OKMCICHUS alibIETUIOB U
KETOHOB.

17. I'mapataius aJkeHOB U aJIKUHOB.

18. Peakmuu opraHMuecKuX BEIIECTB ¢ HATPUEM, KapOOHATOM HATpHsI,
OpOMHOI BOJIOH.

19. Beicne xxupHbie KUCnoThl. Mputa. XKupsbl. [lonyuenne 3TUX coeTnHEHU.

20. [Tomy4yeHue v ruaPOIU3 CIOKHBIX 3(PUPOB.
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21. I'mbpuaun3zanus. Pacuer curma u nu-cBsi3eil B OPraHUYeCKUX COSTUHEHUSX.
Hanpumep, onpeneiauts YUCiIo G- U T-CBA3€H B 2-METHINEHTAHE; 2-MeTHIIIIEHTeHe-1,;

IICHTHUHC.

22. ApoMartuzanus (KaTaauThyeckast JeruAPOLIUKIN3AIINS) aTKaHOB.
23. [lomy4deHnue U CBOMCTBA a30TCOAEPKAIINX OPTaHUYECKUX BEIIECTB

(aMUHOB. HUTPOCOEITMHEHHI )

24. CriocoObl OJTy4YEeHHSI TOJTUMEPOB.

25. Knaccuuxkanus moJmMepoB, 0COOEHHOCTH TOPEHHUS.

26. [lonumepHble MaTepualbl (KaydyyKH, IIIACTMACChl. XUMUYECKUE BOJIOKHA),
UX MOJy4YEHUE U CBOMCTBA.

27. Oprannueckoe TOIUIUBO U €ro nepepadoTKa.

28. X¥MHUs U 3alllUTa OKPYKAIOIIEeH CpeIbl.

6.2. IlIkana oueHMBaHUSI Pe3yJbTATOB MPOMEKYTOYHOW aTTECTAUU H
KPHUTEPHUHU BbICTABJICHUS OLEHOK
Cucrema OIIEHUBaHMS BKJIIOYAET:

dopma
KOHTPOJIS

IToka3arenu
OLICHUBaHUS

KpI/ITepI/II/I BBICTAaBJICHHA OLICHOK

[Ixana oneHuBaHus

3a4er C
OLICHKOM/
DK3aMEH

IMPaBUJIBHOCTDb U
IIOJIHOTA OTBCTA

JlaH TPABUJIbHBIA, IOJHBIA OTBET HA
MOCTaBJICHHBI  BOMpPOC,  MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU IO
JIUCIUIUIMHE, TOKA3aTeIbHO PACKPBITHI
OCHOBHBIE  IIOJIOKEHUSI  BOIIPOCOB;
MOTYT OBITh JONYIICHBl HEI0YETHI,
WCIIPABJIEHHBIE  CaMOCTOATEIIBHO B
MpOIECCe OTBETA.

OTJIIMYHO

JJaH  TpaBWIbHBIM,  HEJOCTATOYHO
MOJHBIA OTBET Ha MOCTaBICHHBIN
BOIPOC, TMOKa3aHO YMEHUE BBIJECIUTH
CYLIECTBEHHBIE U HECYLIECTBEHHBIE
MPU3HAKK, NPUYHUHHO-CIICICTBEHHbBIC
CBSA3M; MOTYT  OBITh  JOMYIIEHBI
HEJI0YEThI, UCIPABJIEHHBIE C MOMOILBIO
MIPEINOaBaTENs.

XOPpOIIIO

JJaH HEJOCTATOYHO IPABHIIBHBIA U
IIOJIHBIN OTBET; JIOTHKA u
MOCJIE0BATEIBHOCTD U3JI0KEHUS
UMEIOT  HapylleHHs; B  OTBETE
OTCYTCTBYIOT BBIBOJIBI.

YIOBJIETBOPUTEILHO

OTBET IIPECTABIISET coboit
pa3po3HEHHbIE 3HaHUS c
CYLIECTBEHHBIMH  OIIMOKaMH  TIO
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh
W3JIOKCHUS;  JIOTIOJIHUTENbHBIE |
YTOUHSIOLINE BOMPOCH HE MPUBOJAAT K
KOPPEKIIMH OTBETA Ha BOMPOC.

HEYOOBJICTBOPUTCIILHO
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7. PecypcHoe obecnieyenne JUCHUILTHHBI

7.1. JInueH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe
obecneyenme

[lepeyeHsb IUIEH3MOHHOTO W CBOOOJHO PaCHpOCTPAHSEMOTO MPOTPAMMHOIO
oOecreueHus:

Astra Linux Common Edition penu3 Open [[10-25B-603] - Onepanuonnas
cuctema obuiero HazHaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EmuHoM peectpe pOCCHIICKHMX MporpaMMm is
AJICKTPOHHBIX BBIYMCIUTEIBHBIX MAIIMH U 0a3 JaHHbIX - 4433]

MoiitOduc Ob6pazoBanue [[10-41B-124] - TloaHbld KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB M DJJICKTPOHHBIX TaONHIl, a TaKXKe WHCTPYMEHTaApPUH IS
paboThl ¢ rpadudeckumu npeseHTanusiMu [CBoOoIHO pacmpocTpaHsemoe. Homep B
EnmHOoM peecTpe pOCCHIICKHMX MpOTpaMM IS DJIEKTPOHHBIX BBIYMCIIHTEIIBHBIX
MaIlIMH 1 0a3 JaHHBIX - 4557]

7.2. IlpodeccuonaibHbIe 0a3bl JaHHBIX H HHPOPMALIMOHHBIE CTIPABOYHbIE
CHCTEMBI

Nudopmarnmonnas cnpaBouHas cucrema — CepBep OpraHoB rocy/1IapCTBEHHOMN
Bnactu  Poccuiickoit  ®enepanmu  http://poccus.pd/  (cBoOOAHBIN  gocTym);
npodeccruoHanbHbie 0a3bl JMaHHbIX — [lopTan oTKpeITHIX AaHHBIX Poccuiickoit
deneparuu  https://data.gov.ru/  (cBoGomHbIf  gocTyn); (enepanbHbIH MmOpTa
«Poccuiickoe obOpazoBanme» http://www.edu.ru (cBoOOAHBIN JOCTYIT); CHCTEMa
OopUITMATBPHOTO  OINMyOJIMKOBAaHUS TPABOBBIX aKTOB B  DJCKTPOHHOM  BHJIC
http://publication.pravo.gov.ru/  (cBoOoaHbIid  gocTym);  (deaepalbHBIA  TOPTAI
«CoBepIICHCTBOBAaHHE rOCyAapCTBEHHOTO YIPABJICHHS https://ar.gov.ru
(cBOOOMHBIN OCTYIN); 3JEKTpOHHAas OubimoTeka yHHBepcutera http://elib.igps.ru
(aBTOPU30BaHHBIN  JIOCTYN); 2JIEKTPOHHO-OMOMMoTeuHas cucrema «39bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBaHHbIN OCTYI).

7.3. JIuteparypa
OcHoBHas JuTeparypa:

1. I'muuka, Hukomait JleornaoBud. O6mas xumus: yuyeoHoe mocooue / H. JI.
I'munka. - usn. crep. - M.: KnoPyc, 2013. - 752 c. - bubauorp.: c. 725-747. - And.
yKaz.: c. 727-728. - [Ipeam. ykas.: c. 729-747. - ISBN 978-5-406-02934-3.

2. Xumus: xypc nekuuii: [rpud MUC] / E. I'. KopoGetinukosa [u ap.]; pexn. B.
C. Apramonos. - CII6: CII6Y I'TIC MUC Poccuu, 2011. - 424 ¢. Pexxum pocryma:
http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-89h2-
2aaa3be48098

JlonmosiHUTe ILHAS JIUTEpaTypa:

3. Kopob6eitnukoBa, Enena I'epmanHoBHa. XuMUS B ONpPENEIICHUSIX, TaOIUIIaAX,
TUMOBBIX 3ajauyax: ydeOHoe mocooue: [rpud MUC]. Y. I / E.I'. Kopobeitnukona,
H.}YO. Koxesaukosa; MUC Poccun. - CII10.: CII6Y I'TIC MYC Poccun, 2019. - 286
c. Pexxum moctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45cf-9436-49e14030f4de&remote=false

4. Jloxkkuna, Onera BnanumupoBhHa. IlomydyeHue, cBOWCTBa, MPUMEHEHHE,
Moau(dHUKaIKMS SKUAKAX, TBEPABIX M Ta3000pa3HBIX SHEProOHOCUTEICH (TOIUIMB):
yueOHoe mocobue [rpudp MUC] / O.B. Jloxkkuna, E.I'. KopoGeitnukosa, B.H.
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http://россия.рф/
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Jloxxkun / - CII6.: CIIoY I'TIC MYC Poccum, 2020. — 2016 c. Pexxum nocryma:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-blaf-
85d19495751 c&query=JloxkknHa&remote=false

5. Jloxkuna, Onera BmaguMmupoBHa. OKoOJIOTHYECKAas XHMHUSA: Y4ueOHOE
nocobue. [rpup MUC]. / O.B. Jloxkuna, E.I'. Kopo6Geitnukosa, B.H. Jloxkun / -
CIle. : CIIey TITIC MUC Poccumn, 2019. — 208 c. Pexum gocrymna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-02d12c6e-c206-44b6-blaf-
85d19495751 c&query=Jloxkknna&remote=false

6. Jloxxkud Bragumup Hukonaesuu. TeopeTnueckue 0OCHOBbI MOHUTOPUHTA U
MIPOTHO3UPOBAHUS OMACHOTO BO3JIEHCTBUS MTPOAYKTOB TOPEHUS MPUPOIHBIX MOKAPOB
Ha KU3HEEATeIbHOCTh HaceneHus: Mmonorpadus / B.H. Jloxkun, O.B. JloxxkuHa,
B.JI. Tumodees B / - CII6.: CII6Y I'TIC MUC Poccun, 2020. — 162 ¢. Pexxum
nocryma: http://elib.igps.ru/?3&type=card&cid=ALSFR-65bce671-e4b6-4d5e-920d-
220cd8bee098&query=%D0%9B%D0%BE%D0%B6%D0%BA%D0%B8%D0%BD
%D0%B0&remote=false

7.4. MaTtepuajibHO-TEXHUYECKOe 0o0ecredeHue

Jnst mpoBedeHHss U OO€CIEUEHUs 3aHATUNA MCIOJB3YIOTCS TOMEIICHUS,
KOTOpbIE€ TPEICTABIAIOT CO00M y4yeOHbIE ayAUTOPUU JJIS TMPOBEACHUS Y4eOHBIX
3aHATHH, TMPEAYCMOTPEHHBIX 00pa30BaTENIbHOW MPOrpaMMoON  CIHElUaIUTeTa,
OCHAI[EeHHbIE  OOOPYJOBAaHMEM M  TEXHMYECKUMHM  CpPEICTBAMU  OOYyYECHUS:
aBTOMATH3UPOBAHHOE pabouee MeCcTO IMpenojaBaTesisi, MapKepHas JI0CKa,
MYJIbTUMEAUNHBINA TPOEKTOP, OCAT0YHBIE MECTa O0YHUArOITUXCS.

Jnst mpoBeieHrs 1a00paTOPHBIX padOT UCTIOIB3YETCA JJabopaToprs XUMUHU.

[ToMemenust st  CaMOCTOSITEILHOM pabOThl  O0YYaIOIIUXCS  OCHAIIEHBI
KOMITBIOTEPHOM TE€XHHMKOW C BO3MOYKHOCTBIO MOJKIIOUCHUsI K ceTtu «VHTepHeT» u
obOecrieueHneM JOCTyMa K 3JIEKTPOHHON HMH(POPMAIMOHHO-00Pa30BaTEIBLHON Cpee
YHUBEpPCUTETA.

ABTOP: JOKTOp T€X. HAYK, KAaHAUAAT XUM. HayK, AoreHT O.B. JloxkuHa
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