[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ON0: Makcumos Arexc NEHIFCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUA

[lomKHOCT: OMPEKTOP fenapTdMEHTa Mo o6pa303aTean0|7| noanTnke

[ata nognucanus: 22.07.2026 17:20:13 POCCHUC Oﬁ (I)EﬂEPAHI/II/I

YHMKanbHbIA Npo

y 4 Ky
sinisoi e BeAEpaliboe rocynapcTBeHHOE GBTOHOMHOE 00Pa30BATENBHOE YUPEXKICHUE

BBICHICTO 06paBOBaHI/I}I
«MOCKOBCKMH TMOJIUTEXHUYECKU YHUBEPCUTET»

YTBEPX/IAIO

Hexan [lonurpagpudeckoro dakynbreTa

&

/7 /// > 7. /{Haropnosa UB./
Z all e L Lowtef 2026 T

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI

«XMMHYEeCKHE OCHOBBI TEXHOJIOTHH rlo.)mrpa(]mqeacoro H YIIAKOBOYHOI'O
IPOU3BOJACTBA»

Hanpasnenue noarotoBku

29.03.03 «TexHo/10THsI MOJUTPAPUUECKOr0 U YIIAKOBOYHOT'O MPOU3BOJACTBAY»

[Tpoduns mOArOTOBKH
«Jln3aiiH 1 TEXHOJIOTHM CO3IaHUSI BU3YaJIbHOT0 KOHTEHTa)

KBanudukanus (cTerneHs) BbITYCKHUKA
bakanasp

®opma o0yueHus
Ounas

Mocksa - 2026



PazpaboTunk

No po——

3aBeayroniuii kadeapoi, K. T. H /®.A. lopoHun/

CoruacoBano:
PykoBomurenr  oOpazoBarenbHOM — mporpammbl  29.03.03  TexHonoruss moaurpaduyeckoro Hu
YIIAKOBOYHOTO MPOHU3BOJICTBA

-7 //7////////;/

K.T.H., N.B. Haropnosga /



Conep:xanue

O0651aCTh TPUMEHEHUS U HOPMATHUBHBIE COBLITKH «....vsvvesreessesssneesseessseessesssseesseessneessesasseessnsssesssssansesssessnes 4
1. lenu ¥ 32141 OCBOCHUS JUCLIATIIIIHBL .......vveeueeesreanteessneasseessseaseessseasseessseassesasseesseeanseesneeanseessnesneenseeas 4
2. Mecto mucuumuiiHbBI B CTPYKTYPE OIT GaKATABPHATA ... .eeiivvieiiiieiiiiesiieesiieesieeesiieessineessine e e e 5
3. [lepeuens mIaHUpPyEeMBbIX Pe3yabTATOB 00YUEHHUS 110 TUCHUIUIMHE (MOYII0), COOTHECEHHBIX C

IUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHUS 00PA30BATEIBHON MPOTPAMMBI .....vvevveerreesireesieesnreesseeaseesseesnnes 5
4. CTpYKTYpa U COJACPIKAHUE TUCIIHTIITHIHDBL . ....c.vvesreesseessreesesssneesseessseessessnseessesssneessesasseessnesnseessnsansesssnesnnes 6
5. OOPA30BATEIIBHBIE TEXHOIIOTH ... ...uveesieiasseesereasresssseasesssseasesssseasseessseaanesasneesmesasneeabe s e sneenreeaneesnesanree e 16

6. OHGHO‘IHBIG Cpe€AcCTBa Ajid TCKYHICT0 KOHTPOJIA YCIIEBAEMOCTH, HpOMeX(YTOqHOﬁ arrecraguu 1o
uToraM OCBOCHHA JUCHUIIJIMHBI 1 y‘le6H0-MeTOI[I/I‘leCKO€ obecreyeHre CaMOCTOSTENbHON pa6OTI>I

LoJ0) e E) 001117 0.0 O RO U P URPPR TSP 16
6.1. ®oH OIICHOYHBIX CPEJICTB IS TPOBEICHUS IPOMEKYTOYHOM aTTECTAIIMHA O0YJAFOIINUXCS TI0
JIACTIHATIITTHE (MOJTYITEO ) . uvvteeutttesntetesntetessteaeasteaessteeeasteeeamseeeasbe e e s e e e ambe e e asb e e e st e e e asb e e e abb e e e bs e e e nnneeenbneeennes 17

6.1.1. [lepeueHbp KOMIIETEHIMI ¢ YKa3aHHUEM ITANoOB UX (pOpMHUPOBAHUS B IPOIECCE OCBOCHUS

00PA30BATEITBHOM IIPOTPAMMDBL . .....e.vvieureesereasreessreasseessseaseessseesseeasseaaseeasseesme e s reeasesanreesmneaneesnneanree e 17
6.1.2. Onrcanue oka3aTeyell 1 KpUTEPUEB OIICHUBAHUS KOMITETEHITHH, (DOPMHPYEMBIX 110 HTOTaM
OCBOEHUS TUCIUIUINHBL, OIIMCAHUE MIKAT OLIEHUBAHIS ..vvvveereeessiisrrreeereseesssssssssrssesssesssssssssssessessessins 17

7. Y4ueOHO-MeTOAMYeCKOEe 1 HHPOPMAIIMOHHOE 00CCTICUCHHE TUCIIUTUTIHBL. ..vveevvveeisveessireessireessneesssneens 20

8. MaTepuabHO-TEXHUICCKOE OOCCTICUCHUE JUCTIATITHHBL. ... ce.vveesveessveestessseeesiesssseesssesnsesssnessesssessnsesns 24

9. MeTromuveckne peKOMEH/IAIUH [T CAMOCTOSTETEHON PAOOTHI OOYUAFOIIIHXCS ... 25

10. MeTonudeckue peKOMEHIAIUHU JITIST TIPETIOMABATEIIS . «. . ve.vveesrreasreeseesnseesseeaseessseasseessnesseessnesnseessnesnnes 25



Oobaacrtb INPHMECHCHHA U HOPMATHUBHBIC CCBLJIKH

Hacrosimas mnporpamMma y4deOHOM JTUCHUIUIMHBI yCTaHABIMBAET MHUHUMAaJbHBIC
TpeOOBaHMS K 3HAHUSM W YMEHUSIM O0YYalolerocs U ONpeAeseT COAEp>KaHUe U BHUJIbI
y4eOHBIX 3aHSATUN U OTYETHOCTH.

[Iporpamma npeaHazHayeHa JUisl IpenoaBaTeseil, BeAyluX JaHHYI0 JUCIUIUINHY, U
oOyuaromuxcs HarpasieHus noarotoBku 29.03.03 — «TexHomorust noaurpaduyeckoro u
YIaKOBOYHOTO MPOU3BOJACTBAY», H3YYAOIIMX JUCHHUIUIMHY «XUMUYECKHE OCHOBBI
TEXHOJOTHH MOJUTPAPUIECKOTO U YIAKOBOUHOTO TPOU3BOACTBAY.

[Iporpamma pazpaboTaHa B COOTBETCTBUH C:

o denepanbHBIM  TOCYAAPCTBEHHBIM  O0pa30BaTEIbHBIM  CTAaHAAPTOM IO
HampaBiieHuio moAroToBku 29.03.03 TexHosnoruss moaurpauyeckoro u
YIAKOBOYHOTO MPOM3BOJACTBA (YpOBEHb OakajlaBpuaTa), YTBEP>KICHHBIM
npukazoM MOH P® ot 22 centsiopst 2017 1. Ne 960;

e OO0pazoBatenbHoi nporpammoit 29.03.03 TexHonorust noiaurpaduueckoro u
YIIaKOBOYHOTO MPOMU3BOACTBA (YPOBEHb OakajiaBprara), mpoQpuib MOATOTOBKU —
«/lr3aiiH 1 TEXHOJIOTMH CO3aHUS BU3YAIIbBHOTO KOHTEHTAY;

e PabounM y4yeOHBIM IUUIAHOM YHHUBEPCHUTETA IO HAMNpPAaBJIECHUIO MOATOTOBKU
29.03.03 Texuonorusi monurpaduyecKoro MU YHNaKOBOYHOTO IPOU3BOJCTBA
(ypoBenb OakanaBpuara), mpoduiib MOJATOTOBKH — «JlM3ailH U TEXHOJOTUU
CO3/IaHUs BU3YaJIbHOTO KOHTEHTa», roJl Hadana ooyuyenus 2023 r.

1. etk ¥ 3a1a4M OCBOEHH S JUCIUILTHHBI

K 0CHOBHBIM HeJISIM OCBOCHHS TUCHUILUIMHBI « XUMHUUYECKUE OCHOBBI TEXHOJOTHUH
NOJIUTPaUIECKOTO U YITAKOBOUYHOTO MTPOU3BOACTBAY CIIEAYET OTHECTH:

— hopmupoBaHue y oOyJaronumxcs 1IEJTIOCTHOTO €CTECTBEHHOHAYYHOT'O
MHPOBO33PEHUS,

— U3y4YEHUE TEOPETUYECKHX OCHOB HEOPraHMYECKOW, OOIIeH, OpraHu4YecKoi,
(bU3UYECKOM U KOJUTOUTHON XUMUU;

— (hopMUpOBaHKE HABBIKOB pa0OThI C XUMHUYECKUMHU BEIIIECTBAMHU.

K ocHOBHBIM 3a1a4aM OCBOEHUSI TUCIUIUIMHBI « X UMHUYECKHUE OCHOBBI TEXHOJOTUH
NOUTPaPUIECKOro U YIaKOBOYHOTO ITPOU3BOJICTBAY CIIETYET OTHECTH:

— OCBOEHHE OCHOBHBIX (PU3UKO-XUMHUYECKUX METOI0B aHAJIN3a BEIICCTBR;

— (opMHpPOBaHKE HABBIKOB PA0OTHI CO CITPABOUYHON XMUMUYECKOM JIMTEPATYPOI;

— IPUMEHEHHUE TEOPETHUUYECKUX 3HAHUW W MPAKTUYECKUX HABBIKOB [JIsl PEIICHUS
MPaKTUYECKUX 3a/1a4 B Oyayiie npodeccuoHaabHON AesSTEIbHOCTH.

B mpoiuecce wu3ydyeHHS JUCHUIUIMHBI «XUMHUYECKHUE OCHOBBI  TEXHOJIOTHUHU
MOIUTPaPUIECKOro M YIMaKOBOYHOTO MPOU3BOJCTBA XUMHYECKUE OCHOBBI TEXHOJIOTHUH
NoJIUTPaUIECKOTO U YIMAKOBOYHOTO IMPOM3BOJCTBAY» 3aKJIAJIbIBACTCA OOIICHAYYHBIN U
npodeccruonanbHbiil GyHAaAMEHT, (HOPMHUPYIOTCS OCHOBHBIC MPUEMBI IMO3HABATEILHON
JEATEIbHOCTH.



JInsi TEXHOJOTUYECKOTO M MPOEKTHOrO0 BHUJA ACATEIbHOCTH 3HAHHWE JUCHUUILIAHBI
MO3BOJISIET OOOCHOBAHHO TMOJAXOAMTh K  BBINOJIHEHUIO JKCIEPUMEHTAIbHBIX U
71a00paTOPHBIX UCCIEAOBAHUM, MOATOTOBKE TEXHUYECKUX OTYETOB.

2. Mecro aucuuniaunbl B cTpykrype OIl 6akanaBpuara

JucuuminHa «» OTHOCUTCS K MaTEMaTHUYECKUM M €CTECTBEHHOHAYYHBIM
JTUCHUIUIMHAM 00s3aTeIbHOM 4YacTh y4eOHOro IUIaHa OCHOBHOM 00pa3oBaTelbHOM
nporpamMmbl OakajnaBpuara.

Jucrummmaa b1.1.12.5 «XuMudeckue OCHOBBI TEXHOJOTHH TOJUTPAPUIECKOTO U
YIIaKOBOYHOTO  IMPOM3BOACTBA»  B3aWUMOCBSI3aHA JIOTHYECKHM W COJEPKATEIBHO-
METOJUYECKH CO CICAYIOIMMH TUCIUIUIMHAMHU U MpakTuKamu yueOHoro miana OOIT:

B uacmu 6aoxa b1.1:

— «be30macHOCTb KU3HEIECATEIIBHOCTIY;

— «Du3rKa KOHICHCUPOBAHHOTO COCTOSIHUS,;

— «OCHOBBI MOJIUTPAPUIYECKOTO U YITAKOBOYHOTO MPOU3BOJICTBAY;

— «O011ee MaTepuaIoBEeICHUEY;

B uacmu 6aoxa b1.2:
— «TexHonoruu Co3/1anus MPOAYKIIUH MOTUTPAPUIECKIMH CIIOCO0aMN»;
— «MarepuanoBeieHre OJUTPaGUIECKOTO U YITAKOBOYHOTO MTPOU3BOICTBAY.

3. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUsI 0 JUCIHUILIHHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NMPOrpamMMbl

B pesymbrare OCBOSHUS AWCHUIUIMHBI «XHWMHYECKHE OCHOBBI TEXHOJIOTHH
NOJIUTrPaUIECKOT0 M YIAKOBOYHOTO TPOU3BOJCTBAY» y OO0ydarommxcs (HopMupyrorcs
CJIEIyIONTUE KOMIIETEHIIMA U JIOJDKHBI OBITh JOCTUTHYTHI CIEIYIONIUE PE3yJIbTaThI
oOy4eHHs Kak dTar (OpMUPOBAHKS COOTBETCTBYIOIIUX KOMIETEHITUI:

B pe3yabTare ocBoeHuUs1

OOIIIENH)KEeHEPHBIE
3HaHHS, METOJIBI
MaTeMaTUYeCKOr0 aHaJIHM3a
U MOACIUPOBAHUA B
obactu
npodeccuoOHaTBFHON

ACATCIIBHOCTHU

Kon o0pa3oBaTeJILHOI Ilepeyens NJIaHUPYEeMBbIX Pe3yJIbTATOB
KOMIIETEHIIMH | MPOrpaMMbl 00y4arouIuiics 00y4yeHus! 1o JUCHUILINHE
HOJIZKeH 00J1a1aTh
CHOCOOHOCTBIO IPUMEHSTD | 3Hamp:
OIIK-1 €CTECTBEHHOHAYYHBIE U - METOBI N3MEPEHUs U 00pabOTKH

AKCIIEPUMEHTAIBHBIX JaHHBIX
ymemp:

- 00pabaThIBaTh U NPEACTABIATh
9KCIIEPUMEHTAJIbHBIC JAHHBIC B BUJIE OTYCTOB
é1aoemon:

- CNOCOOHOCTBIO K CUCTEMATH3ALMH U 0000IIEHHIO
pe3yIbTaTOB PaObOTHI




4. CTpyKTYpa U coJiepKaHne TUCUUILTHHbI

OOmasi TpyAOEMKOCTh JAMCHMIUIMHBI COCTaBisieT 9 3ayeTHBIX €JIMHUIL, T.C.
324 akanemuueckux yaca (u3 Hux 144 gaca — camocTosTeNnbHas paboTa 00yJaronuxcs).

Paznenbl auciuIuiiHbl « XUMHUYECKHE OCHOBBI TEXHOJIOTHMHM MOJUTPAPUUYECKOTO U
YIIAaKOBOYHOTO MPOU3BO/ICTBAY» U3YYAIOTCS Ha MIEPBOM U BTOPOM Kypcax.

Ha mepBoM Kypce B mepBOM ceMecTpe BbIIeseTcsl 3 3aUeTHble eauHulpl, T.e. 108
aKaJeMU4YecKnX 4aca (M3 Hux 36 4acoB — CaMOCTOSITeNIbHAs paboTa 00ydJarommXxcs), BO
BTOPOM ceMecTpe — 3 3aUeTHbIe eAUHULIBL, T.€. 108 akagemuueckux yacoB (U3 HUX 54 yaca
— caMocTodATebHas paborta oOywarommuxcs). Ha BTOpoM Kypce B TpeTbeM ceMmecTpe
BEIZICsAeTCS 3 3adeTHhIe enuHMIBI, T.e. 108 akagemmueckux vaca (M3 HuUX 54 dvaca —
caMoCTOsATeNbHAs paboTa 00yJIaronTuXcs),

IlepBb1ii cemecTp: nexkuuu — 1,5 yaca B Hegemo (24 yaca), 1abopaTopHble padOThI —
3 yaca B Hejenmo (48 4yacoB), hopMa KOHTPOJIS — 3a4eT.

Bropoii cemectp: nexuun — 1 yac B Heaenmo (18 vacoB), mabopaTopHbie pabOThI — 2
yaca B Hezelto (36 yacoB), popMa KOHTPOJISL — 3a4eT.

Tpetuii cemectp: nexun — 1 gyac B Hepenio (18 gaco), mabopaTopHbie pabOThHI — 2
yaca B Hezelto (36 yacoB), popma KOHTPOJIS — IK3AMeEH.

CtpykTypa W coJep)kaHHWE€ IUCHUIUIMHBI «XWMHUYECKHE OCHOBBI TEXHOJOTHU
noJurpauyeckoro M YMNaKOBOYHOI'O IPOM3BOJACTBAa» IO CpOKaM U BHJaM pabOThI
oTrpaxkeHsl B [Iprioxennn 1.

Coneprxkanue pa3aejoB THCHHILTHHbI

HNEPBbLINI CEMECTP

Pa3nen 1. O61masi u HeopraHuveckasi XuMus

Tema 1. BBenenne. Kiraccbl XuMH4ecKux coeMHeHUI

Mecto xumun B psaay ¢GyHIaMEHTAIbHBIX Hayk. [Ipeamer W 3amauum XUMUH.
Baxueiimme Kiaccbl 1 HOMEHKIIATYpa HEOpPraHMYecKux BemecTB. [IpocTeie BemecTsa.
Cnoxnple BemecTtBa. Oxcuapl. ['MApoKcHIBI: OCHOBaHUS, KHUCIOTBI, aM(OTEpPHBIC
rugpokcubl. Conu. bunapHbie coenMHEHUSI.

Tema 2. CTpoeHue aTOMa M NEPUOANYECKHIi 3aKOH

Crexnomerpruueckue 3akOoHbl. COBPEMEHHOE COCTOSIHUE AaTOMHO-MOJIEKYJIIPHOU
TEOPUU. 3aKOHBI COXpaHEHHUsI. B3auMOCBSI3b MACChI U SHEPTUU.

CoctaB atomoB. KopryckysipHo-BoIHOBOU Ayanu3Mm. YpasHenue [Lnanka. ['unoresa
ne  bpoia. KBaHTOBOMExXaHW4ecKas  Teopus  CTpoeHuss  aroma.  [IpuHimn
HeomnpeAeneHHOCTH. BomnHoBoe ypaBHeHue. KBaHTOBble unciia. Popma TrpaHUYHON
TOBEPXHOCTH AJICKTPOHHOM IIOTHOCTH JIA S-, P-, 0- u f~aToMHBIX opOuTanei. [Tpuniun
[Taynu. [TpaBuno XyHaa. DI€KTPOHHOE CTPOCHUE aTOMOB AJIEMEHTOB.

[lepronnueckuil 3aKOH M mnepuoanudeckas cucrema snemeHToB J[.M. Menneneena.
Crpykrypa 1 HopMbl IEPUOANUECKON CUCTEMBI U UX CBSI3b C AJIEKTPOHHBIM CTPOCHHEM
aToMoB. s-, P-, 0- u f-anementsl. [lepwonnyeckue W HEMEPUOTUYECKUE CBOMCTBA
JJIEMEHTOB.

Tema 3. XumMuueckas CBf3b



CrtpoeHue u cBOMCTBaA BellecTBa. Tumbl xumuyeckoi cBsa3u. KoBanenTHas (mosispHast
U HenoJiipHas cBsi3b). OCHOBHBIE XapaKTEPUCTUKU KOBAJIEHTHOM CBSI3H.

Meton BaneHTHbIX cBsizert (MBC). Curma- u nu-cBsizu. ['mOpuanzanus aTOMHBIX
opOuTaNei.

Meton monekymsipubix opoutaneir (MO JIKAO). Cs3pIiBaromye U pa3phIXJISIIOIINE
MOJIEKYJIIPHBbIE OPOUTAIIN. DIEKTPOHHOE CTPOCHUE JIBYXaTOMHBIX MOJIKYII.

XapakTEepUCTUKN B3aMMOJICMCTBYIOIIUX aTOMOB: IMOTEHIUA MOHU3ALNH, CPOJACTBO K
AJEKTPOHY, DJIEKTPOOTPULATENBHOCTh. VOHHAs CBSI3pb Kak TMPENENbHBIM Clydau
KOBAJICHTHOM MOJIIPHOM CBSI3H.

JIOHOPHO-aKIENTOPHBIA MEXaHN3M 00pa30BaHMUs KOBAJICHTHOMN CBSI3H.

Komrmnekcubie coequHeHusl. TUTHYHBIE KOMILUIEKCOOOpa30BaTeNM U JIUTraHbl. MOHO-
M TOJIMJCHTATHBIC JIMTaH[bl. XEJIAaTHblE KOMIUIEKCH. M30Mepuss KOMIUIEKCHBIX
coenunenuii. Kiaccudukanus W HOMEHKIATypa  KOMIUIEKCHBIX — COEJUHEHUH.
Jucconunanus KOMIIEKCHBIX coequHeHni. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOT'O HOHA.
[IprumMeHeHne KOMIIJIEKCHBIX COCAUHEHUM.

Ilepexomnbie MeTauibl. Teopust KPUCTALIMYECKOrO moysl. HU3KOCIMHOBBIE WU
BBICOKOCTIMHOBBIE KOMIUIEKChI. OJHEpPrusi CTa0WIM3allid KPUCTALTMYECKUM TOJIEM.
Oxpacka KOMIUIEKCOB.

Bonmoponnas cBsa3p. Merajunueckass CBA3b. ATpPEraTHOE COCTOSIHHE BEIIECTBA!
TBEpAOE, JKUIKOe, ra3zoo0pa3Hoe. Kpucraminmueckoe #u aMOpPHOE COCTOSHUS.
Kpucrainueckue pemeTku U JIEMEHTApHbIE AYEUKU. XapaKTepUCTUKU JIEMEHTapHOU
A4EUKU. THUIBI KPUCTAUIOB II0 BUAY XUMHUUYECKOW CBS3U MEXAY CTPYKTYPHBIMU
eaquHuIaMiu. JKuJIKue KpucTaliibl.

Tema 4. OcHOBHbIe 3aKOHOMEPHOCTH MNPOTEKAHUA XHMHMYECKHX PpeaKuui
JHepreTuKa W HANpaBJeHHME XUMHYECKHX NpoueccoB. [IoHsaTHE 0 XUMUYECKON
TepMoauHaMuke. TeroBbie 3QPEKThl XUMUUECKUX peakui. DK30- U S9HIOTEPMUUECKHE
peakiuu. HanpasiieHre caMONIpOU3BOJIBHOIO MPOTEKAHU XUMUYECKUX PEAKLIAHN.
XuMHUyecKass KHHeTHMKAa. XuMH4Yeckoe paBHoBecHe. CKOPOCTh XHMHUYECKOU
peakuuy. 3aBUCUMOCTb CKOPOCTHM XHWMHYECKOW pPEaKkUMW OT KOHLEHTpauuu. 3aKOH
JIEUCTBUS Macc.
3aBUCHUMOCTBH CKOPOCTH peakiuu oT temrepatypsl. [IpaBuno Bant-I'odhda. Dneprus
aKTHBallUK Y paBHEHNE AppeHnyca. XUMUYECKHE PEAKIMU B T€TEPOTEHHBIX CUCTEMAX.
OOpatumble U HeOOpaTHMbIe peakuu. XuMmuyeckoe paBHoBecue. KoHcTaHTa
XHMHUYECKOTO paBHOBecHs. CMmeneHne xumuueckoro pasHoBecus. [Ipunuun Jle [larense.
I'eTeporenHoe paBHOBECHE.

Tema 5. PacTBOpbI

Mexanu3M oOpa30BaHUs PACTBOPOB U UX KJIaCCHU(DUKAITHSL.

Hctunnbie pactBopel. OOmme cBoiicTBa pacTBOopoB. PactBopumocth. CriocoObI
BBIPAKEHUS KOHIEHTPAIlUUA PACTBOPOB.

PacTBOPBI-PIEKTPONIUTHL. DJIEKTPOJUTUYECKAS JUCCOIMALIAS B BOJHBIX PACTBOPAX.
CunpHble W cnabble 2eKTposiuThl. KOHCTaHTa W CTENmeHb IUCCOIMAIMU  CIaboro
AIIEKTPOJIUTA.

3akoH pazbaBineHus OcTBayibia. Teopusi CUIBHBIX JJIEKTPOJUTOB. AKTUBHOCTH U
ko3 uimenT aktuBHOCTU. MoHHas cuiia pacTBopa.



HNonHoe npoussenenue Boabl. Bomoponusii nokasarens pH. Pacuer pH cunbHBIX 1
caObIX KUCTIOT U ocHOBaHUM. MeTobl onpeaenenus pH. bydepusie pactBopsl. ['uaponus
coineii. KoHcTanTa u creneHb rujposn3a. [pyAHOPACTBOPUMBIE SJIEKTPOIUTHI.
PaBHOBecue ocaniok — pactBop. [Ipon3Benenne pacTBOPUMOCTH.

Tema 6. OKHCIMTEJIbHO-BOCCTAHOBHMTE/IbHBbIC PEAKIUHHU. JJICKTPOXMMHUYECKHUE
MPOLECCHI

OKHUCINTENBPHO-BOCCTAHOBUTEINIbHBIE peakiuuu. (CTeneHb OKHUCIEeHUS. Bakneimme
OKHCIIUTENN U BOCCTAHOBUTEH.

VYpaBuenue Hepucra. OKUCINTENILHO-BOCCTAHOBUTEIbHBIN NoTeHIIMaN. HanpaBieHue
IPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

OnexkTponHbld  moTeHUMan. Psa  HanpsbkeHuwil. ['anbBaHWYECKHE  DJIEMEHTHI.
DNEKTPOJBIXKYIIASA CHIIA. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MTPOLIECC.
DIIEKTPOJIN3 BOJHBIX PACTBOPOB U PACILIABOB COJIE.

Pa3gen 2. Xumus 3JIeMEeHTOB

Tema 1. Xumus s-371eMeHTOB

Bogopoa. Mecto Bomopoma B mepuoauueckord cucteme. HM3oromnsl Bogopona.
AToMapHbli M MOJIEKYJSIpHBIM Boaopona. CnocoObl mojydeHus, (U3HYECKUE U
XMMHUYECKHUE CBOMCTBa Bojopoaa. ['mapunsl. Bona. Ilepokcun Bogopoaa.

JuieMeHThl ri1aBHoi moarpynnsl I rpynnel. Illenounsle meramsl. Baxkueimme
COEIMHEHUS C BOAOPOJOM, KUCITOPOAOM. OKCUIbI, NEPOKCUABI U HANIIEPOKCHUBI.

JdueMeHThl riaaBHoi moarpynnsl II rpymmnbl. bepuwinuii. Okcull, TUAPOKCUT, UX
CBOMCTBA W moistyuyeHue. [ maponus coner. Maraui. [lonydeHue u CBOMCTBAa OKCUIA U
rugpokenaa. lllenounozemenvHbie sneMeHThl. [lonydeHne W CBOWCTBA OKCUAOB H
THAPOKCUIOB KaJbIUsl, CTPOHIIUS U Oapusl.

Tema 2. Xumus p-3jieMeHTOB

DuieMeHThI r1aBHOM moarpynnsi VIl rpynnst. I'anorenst. OOmas xapakrepucTuka
raJIOTeHOB (HAXO0XKJIEHHE B MPUPOJE, CTPOCHHUE aTOMOB, CTENEHU OKHUCIICHHS, METOJIbI
NOJIy4eHUs], PU3NYECKHEe U XUMHUYECKUE CBOMCTBA). IIpriMeHeHne mpoCThIX BEUIECTB U
COCIMHEHUH IaJIOTeHOB.

DiieMeHTHl TiaaBHOl moarpynnbl VI rpynnel.  Xajabkorenbl.  OOmias
XapaKTEPUCTHKA XaJIbKOT€HOB, AJUIOTpONHs XalbkoreHoB. Kucinopon. Ctpoenue aroma u
MOJIEKYJIbI, MOJYyYEHUE U CBOMCTBA KucIopoaa. O30H, €ro noiy4eHue u Ouosoruyeckas
posb. Cepa. CepoBojopoaHas KUCIOTa, cynbhuasl. [lonydeHre U CBOMCTBAa OKCHIOB
cepbl. Kucnoponnsie kucnotel cepbl. Cynbdarbl, ux cpoiicTBa. CeleH W TeITyp Kak
aHayoru cepsbl. [IpakTuueckoe NpUMEHEHHUE XaIbKOT€HOB U UX COCUHEHUH.

DJIeMeHThI IVIABHOM NOATPyNnbI V rpynmbl

OO0111ast XapaKTepuCTUKA HIIEMEHTOB MOTPYIIIHI.

A3ot. Hutpunel. buonoruueckas posb azora. Conu amMmonus. OKcuAbl a3o0Ta,
CTpPOEHUE, TIOJIyYeHHE U XUMUYECKHE CBOMCTBA. A30THCTAasl KUCIIOTA, €€ OKUCIUTEIIbHO-
BOCCTAHOBUTENbHAS! aKTUBHOCTb. HUTPUTBI. A30THast KUCIOTA, MMOJIYYEHUE U CBOMCTBA,
B3aMMOJICHCTBHE C MeTajulaMd M HeMeTaiiamMu. HutTpatel. A30THBIE ya0OpeHwUs.
[IprMeHeHue a30Ta U €ro COETMHEHUN.



®ochop. Kpucrammmueckne momudukanuu dochopa. Coemunenus dochopa ¢
Metauiamu 1 Hemetasamu. Oxcunbl ¢dochopa. DochopHble KHUCIOTHI, HUX COJH.
[Tpumenenue docdopa u ero coequHeHuit. CpaBHUTEIbHAS XapaKTEPUCTUKA COSTUHEHUN
a3zota u Gocdopa. DIEMEHTHI MOATPYIIIBI MBIIIbSIKA.

DJieMeHThI IJ1aBHOM noarpynmnsl |V rpynnsi

Yraepoa. @opmbl CyIIECTBOBAHMS MPOCTOro  BemlecTBa. Heopranuueckue
coenuHenus yriaepoga. CrnocoOHOCTh aTOMOB yriiepoja OOpa3oBbIBATH ILIETIHBIE WU
UUKJINYECKUE CTPYKTYPHI.

Kpemunii. CoenHeHUs ¢ KHACIOPOJIOM M BOAOpPOAOM. ['anoreHuabl KpeMHHs, HX
npuMeHeHue. KpeMHHeBbIE KHUCIOThI, X CONH. ['mapoimn3 cunukatoB. CUIMKATHL B
npupoze. [loHarre o HeopraHM4ECKUX MOJIUMEpPAX.

DyieMeHThl moArpynnbl repmanus. OnoBo. CeuHen. PU3NUECKUE U XUMUYECKHUE
CBOIMCTBA MPOCTHIX BEMIECTB U UX COCAUHCHUMU.

DJieMeHThI ri1aBHOM noarpynmnsl |11 rpynnsr

Bop. DnextpoHHas cTpykTypa atroma. CoetnHeHus: 00pa ¢ KUCIOPOJOM, rajlOreHaMH,
BOZOPOJIOM. BOpHBIE KHCIIOTBI U UX COJIH.

Amomunanid. CoelMHEHUsT C TajoreHamu, KuciaopoaoMm. OKCHI W THIPOKCHL
ATIOMHUHUSA, UX XUMUYECKHE CBOMCTBA. Coin amoMuUHUA. [ Mapons cosiel allfOMUHUS.

Hoarpynna reaus. bnaropoansie razsl. CoBpeMeHHas XapaKTEPUCTHKA DJIEMEHTOB

MOATPYTIIIBIL.

Tema 3. Xumus d-31eMeHTOB

Xumus nepexoaHbIX 3j1eMeHTOB (d-djieMeHTOB). PU3NYECKUE CBOMCTBA MPOCTHIX
BemecTB. CTENEeHW OKHUCIEHUsA. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWMCTB IPOCTHIX
BEIIECTB M COCOWHEHWM B IEepHoJax M rpynmax. llepexonHble 3JI€MEHTHI Kak
KoMILIekcooOpazoBarenu. O030p XUMUM TEPEXOAHBIX JJIEMEHTOB [0 Tpymmam.
[Tonrpynna ckangus. [loarpynma turana u BaHaaus. lloarpynma xpoma. Iloarpynma
Mapranua. OnemeHTbl VIII rpynmel. OneMeHTHI NOArpYNNbI MEAW W IIMHKA.
PannoakTuBHBIE 2JIEMEHTHI.

Pasznea 3. AHajauTu4yeckass XuMus

Tema 1. KadvecrBennnlii anaam3. Kriaccudukanuss wmerogoB anammza. Croco0
BBINIOJIHEHUS AHAJIIMTUYECKUX peakuuid. Kiaccudukanus aHaTuTUYECKUX PpEaKIui.
JIpoOHBIM 1 cUCTEMHBIN aHanu3. Pa3neneHue KaTMOHOB MU aHMOHOB HAa aHAJIMTHYECKUE

TPYIIIIHL.
Tema 2. KosmuecTBeHHbIH aHAJU3. MeTOIbl KOJTUYECTBEHHOTO aHaIN3a. XUMHUYECKUE
METO/Ibl aHAIN3a. TUTPUMETPUUECKHUI METO/T aHAJIN3a. 3aKOH SKBUBAJIEHTHOCTH. MeTO b1

YCTAHOBJICHUA TOYCK OKBUBAJICHTHOCTH. KucnoTtHo-0CHOBHOE THUTPOBAHHUC. KpI/IBBIC
TUTPOBAHMUA.

BTOPOU CEMECTP

Paznen 1. OcHoBHble TOHSATHSI XHMHUYECKHX TIPOLECCOB W HX CBI3b C
TEXHOJOTMYEeCKUMHM MPOLeCcCaMu B OJUrpapuu



OCHOBBI XUMHUYECKHX MPOLECCOB HA IIPUMEPE OpraHndeckoil xumu. [Ipumenenne
XMMHUYECKHX MPOLIECCOB C YIACTUEM OPTraHUYECKUX COCIUHEHUM B MOJIUrpaduu.

Knaccudukanus coelMHEHUN MO CTPOEHUIO YIJIEPOJHOIO cKeneTa (psabl) U IO
(GyHKIMOHANBHBIM TpynmaMm (kiaccel). IIpuumHBl MHOrooOpasusi OpraHu4ecKux
COEIUHCHUM.

Tunel XMMHUYECKMX CBSI3€Ml B COEOUHEHUSX: KOBAJICHTHas (MOJspHas U
HEMOJISIpHAsA), HWOHHAs M KOOpPAWHALUMOHHAS. OJIEKTPOOTPUUATEIBHOCTH aTOMOB M
WHAYKIUOHHBIN 3P (DeKT.

Tunel pa3ppiBa KOBaJICHTHOW CBS3U (T€TEPOJUTUUYECKUNA W TOMOJUTHYECKHI) U
XapakTep oOOpa3ylomuxcsi TP OTOM dYacTull (MOHBI ® pamukanbl). [loHsTHE
HYKJICO(UIBHBIX U ANEKTPOPUIBHBIX YACTHIL.

Krnaccudukanus XUMAYECKUX PEAKIUI 110 XapaKTepy IpeBpalleHU (3aMelIeHus,
MPUCOEINHEHNUS, PACIICIUICHUS, IEPETPYIITUPOBKH ).

Pasznen 2. YriieBoaopoabl

Tema 1. HacblnmeHHbIe YI1€BOA0POAbI (AJIKAHBI)

I'omosornueckuii psia OpenesbHbIX YriieBoAopoAoB. IloHsiTue CTpyKTypHOU
WU30MEPUHU.

[IpaBuia HOMEHKJIATYphl alKaHOB. DJIEKTPOHHOE CTPOCHHE METaHa, G-CBSI3b M
MOHATHE KOH(GOPMAIIHIA.

®dusnyeckre cBoWcTBa ankaHOB. CrocoObl mojydeHus. XUMUYECKHE CBOMCTBa
aJIKaHOB: PEaKIMU pacUICIUICHUs W 3aMelleHus. MexaHu3M peakiuu paguKaibHOTO
3aMelIeHuUs JIJIsl aJIKaHOB.

[IpumeHeHue aJIkaHOB B MOJUTpaUn.

Tema 2. ITUIEHOBBIE YIJIEBOJOPO/bI (AJIKEHbI)

I'omonornueckuin psa. HM3omepus no Tumy yIrJIEpOAHOTO CKeJleTa W 1O
MECTONOJIOKEHUIO ABOMHOU cBA3u. HomeHknaTypa.

DNEeKTPOHHOE CTPOEHHUE ITUIICHA, T-CBSA3b U PEaKLUMOHHAsA CIIOCOOHOCThH aJIKEHOB.

CnocoObl monydeHusi ankeHoB. IIpaBuno 3aiiieBa. dusnveckue CBOMNCTBA.
XUMHUUYECKHE  CBOMCTBA  AQJKEHOB: PEAKUMM  OKHUCICHUS, NPUCOCIUHEHUS U
MOJUIPUCOCANHEHUA. MeXaHu3M peakiuu SISKTPOPUIHLHOTO TPUCOSTUHEHUS IS
ankeHoB. [IpaBmio  MapkoBHHKOBa. MeXaHuU3Mbl  peakUuu  IOJUMEpPU3ALUU
(pamuKagbHBINA U HOHHBIN).

[Tomy4yeHne noMMAITUIIEHA, NOJIUIPONUIIEHA U APYTUX MOJIUMEpPOB. VX mpuMeHeHune
B nosiurpaduu U yImaKkoBKe.

/IneHoOBbBIE YI1€BOAOPOABI (AJIKAIMEHbI)

JAueHoBbIE  YIIIEBOAOPOIBL: € CONPSDKEHHBIMHM, KyMYJIMPOBAHHBIMU U
M30JIUPOBAHHBIMH JBOMHBIMU CBSI3sIMU. OCOOECHHOCTH CTPOEHHUS COMPSIKEHHBIX THUEHOB,
a(PeKT conpsuKEeHHMS.

Oco06eHHOCTH XUMUYECKUX CBOMCTB COMPSIKEHHBIX TUEHOB. [loyueHnue kaydyykoB
u pe3ud. [Ipumenenue B monurpaduu.

Tema 3. AueTus1eHOBBIE YIJIEBOA0POAbI (AJTKHHBI)



I'omosornuecknii psia, OpaBWila HOMEHKIATYpbl. [3oMepus 1O CTPOECHMIO
YIIIEPOJIHOTO CKEJIETa U 10 MECTOIIOJIOKEHUIO KPATHOM CBSI3U.

CriocoObl mosryueHus: ankuHoB. Puznueckue cBoicTBAa. XMMHUYECKHUE CBOWCTBA:
peaKkuyy MPUCOECTUHEHNSI U HUKIIONPUCOEIUHEHNS, OKUCIICHHs U 3aMeleHus. [lomyuenue
NIOJIMBUHUJIALIECTATA, IIOJIMBUHUIIOBOTO CIUPTA, NIOJIMBUHUJIXJIOpUA,
NOJIMAKPUWIOHUTPUIIA, OEH30J1a, XJIOPOIIPEHOBOT0 Kayuyka. [I[pumenenue B nonurpaduu u
JPYTUX 00IaCTsX.

Tema 4. ApomaTnueckue yriaeBo10poabl (ApeHbl)

Knaccudukanusa apomatuueckux coeauHeHU. beHzonm M ocoOeHHOCTH  ero
JIEKTPOHHOTO cTpoeHMs. Kpurepun apoMatnyHOCTH. MI30MepHs 1 HOMEHKIIaTypa apeHOB.

Crnioco6s1 nomyyenust. Gusnueckrie CBOWCTBA.

XHUMHUYECKHE CBOMCTBA apOMATUYECKUX YIIIEBOJOPOJIOB: PEAKIIMU OKHUCIICHUA U
3aMELICHUS.

IIpaBuiia opreHTaMU B ApOMATUYECKOM SIZIpE.

[IpuMeHeHne apoMaTUYECKUX YIJIEBOAOPOIOB B OIUrpaduu.

Pa3nen 3. @yHKIHOHAJbHBIE MPOU3BOIHbIE YIJIEBOI0POI0B

Tema 1. Coumprel. Onpenenenne kinacca. Kimaccudukamus mno  tumy
YIJIEBOAOPOAHOTO pajarkana u no konuduectsy OH-rpynn. M3omepust 1 HOMEHKIIATypa.

Cnioco0bl nosyueHus. Ban-nep-BaanbCoBbl B3aMMOJIEHCTBHSI, BOJOPOAHAS CBSI3b B
CIOUPTAX U UX BIHUSAHHE HA PU3NYECKHUE CBOMCTBA.

XVMMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, 00pa30BaHUE MPOCTHIX U CIOKHBIX
a¢upoB, peakuuu 3amenieHuss OH-rpynmnel, peakinu OKUCICHUS.

[IpuMeHeHre HACBIIIEHHBIX OAHOATOMHBIX CHUPTOB B MOJUTPAPUH.

HenaceplleHHbie, MHOTOATOMHBIE CIMPTHI. HeHACHIIIEHHBIE CIUPTHI, U30MEPHS
1 HOMeHKaTypa. KeTo-eHoibHas TayToMepus.

MHoOroaToMHbI€ CIUPTHI, 0COOEHHOCTH XUMUYECKUX CBOMCTB. Mcnonbp3oBanue 11
MOJTyYEHUS TOJUIPUPOB, AITKUIHBIX CMOJI, OJUYPETaHOB U Ap. [IpruMeHeHune ykazaHHBIX
NOJIMMEPOB B MoOJUrpaduu B KauyecTBE CBS3YIOIIMX B COCTaBE Kpacok, KIIEeB,
pacTBOPUTENIEU U JIP.

Tema 2. ®enojibl. OCHOBHBIE TIPEICTABUTENN OJHO- U MHOTOATOMHBIX (DEHOJIOB.
CriocoObl monyuyeHus U XUMHUYECKHe cBoiicTBa. Vcronbp3oBanue (EHOIOB JUIsl CUHTE3a
dbenonoGopManbICTUIHBIX  OJTUTOMEPOB, KpacuUTele W  TMUTMEHTOB  JU- U
TpudEHUIMETAaHOBOTO psina. [[pumMenenne aTux coeAuHeHu# B momrpaduu.

Tema 3. Aubaernabl U KeTOHbI (OKcocoemuHeHusi). OrmnpenerneHue Kiacca.
N3omepuss u HomeHkiatypa. OCHOBHbIE CIOCOOBI TOJYYEHHUSI OKCOCOEIUHEHUM
(TMOpPONM30M  IUTAJOTEHIPOU3BOJHBIX  YIIE€BOJOPOJIOB,  OKUCIECHHUEM  CIHPTOB,
MIUPOJTU30M COJIeH KapOOHOBBIX KUCIIOT U JIp.).

XUMUYECKHE CBOMCTBA: pPEAKUHUH OKHUCJIECHUS, MPUCOETUHEHHUS, KOHIECHCAIIHH,
3aMelIeHUs O-YTJIEPOJHOTO aToMa.

HenachlllieHHbIE U ApOMATUYECKUE AJIbIETUIBI U KETOHBI.



[IpumeHeHne anpIeru0B U KETOHOB B MoJaurpaduu B KaueCTBE paCTBOPUTENEH, a
TaK)Ke JUIsl MOJydyeHUsl KpacuTened nu- U TpU(EHUIMETAHOBOTO Psifia, CBI3YIOIIMX B
COCTaB€ II€YaTHBIX KPACOK U JIp.

Tema 4. Kap6onoBble kuciaotThl. Kitaccudukaius (HachIlIeHHbIE, HEHACHIIIIEHHBIE
U apOMATUYECKUE; OJTHO-, ABYX- U MHOTOOCHOBHBIE), U30MEpHUS U HOMEHKJIATYypa.

CrocoObl MOJTy4YeHUs: OKUCIUTENbHOW JIECTPYKIMEH allkaHOB U  aJIKCHOB,
OKHCJIEHHEM TMEPBUYHBIX CIUPTOB U aJbIAETUAO0B, TUAPOIN30M TPUTATOTECHIIPOU3BOIHBIX
YTIIEBOAOPOOB.

XWMHUYECKUE CBOMCTBA: KHCIIOTHBIE CBOWCTBA; OOpa3oBaHWE CIIOXKHBIX 3(HUPOB,
aHTHIIPUIOB, aMUIOB, HUTPUJIOB U Ap. [IpuMeHeHue coxHbIX 3GUPOB U MOJIUIOHUPOB B
noyimrpagduu.

OTtnenpHbIE PEICTABUTENH O, 3-HEHACHIIIIEHHBIX, ADOMAaTUYECKUX U JIBYXOCHOBHBIX
KapOoHOBBIX kucioT. Homenknarypa. CrnocoOsl nonydeHusi. OCOOEHHOCTU CTPOCHUS U
XMMHUYECKUE CBOMCTBA.

[Tonmy4yenue moMMepoB Ha OCHOBE 0.,3-HEHACHIIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Hcrnonp3oBaHre HEHACHIIIEHHBIX KUCJIOT B (POPMHBIX MpoIeccax U JUisl MOJTydYeHUs
JIAKOB U KpacoK Y @-0TBEpKICHUS.

[IpumeHneHnre apoMaTHYECKUX KapOOHOBBIX KHCJIOT B CHHTE3€ IIAaCTHU(UKATOPOB,
oA (GUPOB, KpacuTeNe.

Tema 5. ZKupsl n macaa. Onpenenenue kiacca. CoctaB U pU3nUecKue CBOMCTBA
KHUPOB PACTUTENBHOTO (Macei) U KUBOTHOTO IPOUCXOXKICHUSI.

[lemouHoM rUAPOIN3 KUPOB (MOIYICHUE MBLIIA).

BrichIxaroniyie u HeBbIChIXaroLMe Macia (iogHoe yncio). ['uaporennsanus maced.
MexaHu3M OKUCIUTENbHOM nonuMepu3anuu Maceil. Onudsl U CHKKATHBBI.

[TosyyeHne CUHTETHYECKHX OJU(p MOAM(HUKAIMEH aTKUAHBIX CMOJ MacjaamH
pacTuTeabHOro nmpoucxoxaeHus. [Ipumenenre B nonurpaguu.

Tema 6. YrueBoabl. Knaccuduxanms. cTounuku morydeHus.

Crpoenue MoHOCaxapua0B Ha mpuMepe D-rimroko3sl u D-bpykTossl. [{ukiio-1ienxas
taytromepus, hopmyinsl Ouiepa u Xeyopca.

XUMHUYECKHE CBOMCTBA MOHOCAXapHJIOB KaK MHOTOATOMHBIX aJIbJCTHIIO- U KETO-
CIIUPTOB: 00pa30BaHUE MPOCTHIX M CIOXKHBIX d(PHUPOB, OKUCICHHE U BOCCTAHOBJICHHE
(momyuenue D-copOuta), 06pa3zoBanue caxapaToB. | TUKO3UIHAS CBSI3b.

BoccranaBnuBaroniue ¥ HEBOCCTaHABIHMBAIONIME aucaxapuibsl. OcoOeHHOCTH
TJIMKO3UJHOU CBSI3U. XUMUYECKHE CBOMCTBA.

[Tonucaxapuasl. Kpaxman. CTpoeHre MOJEKYJ, COCTaB, XUMUUYECKUE CBOMCTBA U
NpUMEHEHHWE B ToJurpaduu Kpaxmansa W TPOAYKTOB €ro YacTUYHOTO THAPOJIN3a
(IEKCTPHUHOB).

[Hemuttono3a. Crpoenue wmonekyd. Duzndeckue W XUMHUYECKUE CBOWCTBA.
[Ipon3BoaHbBIE LEIUTIONO3BL: IIeIOYHasA Leiunono3a, Na-KML[; HuTpatsl, ameratsl U
KCAHTOI'€HAThI LEJUTI0NI03bl. X puMeHeHue B noiaurpaduu u yrnakoBKe.



Tema 7. Asorcoaep:kamue coequHeHusi. HwutpocoenuHeHus, HUTPUIIBI,
W30LMAaHAThl, aMUHOKHUCIIOTHI. DJIEKTPOHHOE CTPOEHWE HUTPOTPYIIIbI, W30LHMAHATHOM,
HUTPWIBHON U M30HUTPWIBHOM Ipynn. HoMeHknaTypa a30TconepKalmx COeTMHEHHMN.

Crioco0OblI MoTy4YeHHsI HUTPOCOSIMHEHHUM, HUTPUIIOB, U30HUTPUIIOB U M30I[UAHATOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB M30IMaHATOB. [lonydeHne u mpUMEHEHHe
MOJINYPETAaHOB HAa OCHOBE JBYX- MU 0o0Jee- aTOMHBIX CHOUPTOB M AMH30LMAHATOB
(TonmynneHIMM30IMaHaTa, TU(PEeHUIMETaHIMU301IMaHaTa, TeCaMeTUIICHTUN301IMaHaTa).

AmMuHokHCIOTEL. M30Mepuss U HOMeHKinarypa. CrnocoObl mnosydeHus. DopMel
CYLLECTBOBaHMs B 3aBUCUMOCTH OT pH cpenbl. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB
aMuHOKHCNOT. [losryuenne kanpona.

benku (mpotenHsl U nporeubl). [lepBuyuHas, BTOpUUHAs U TPETUYHAs CTPYKTypa
OEJKOB.

Amunbl. Onpenenenue. Kiaccupukauus amuHoB. M3omepus M HOMeHKnatypa
aMHUHOB.

DIEKTPOHHOE CTPOEHUE AMUHOTPYTIIIBI.

Croco0Obl  TMONy4YEeHHS] ~ AMHHOB: BOCCTAHOBJICHE  HUTPOCOCAMHEHUH,
B3aMMOJICUCTBUE CIIMPTOB C aMMHAKOM, aKHJIMPOBAHUE aMMHaKa W aMUHOB (peaKIius
['omana).

dur3MYECKHUE CBOMCTBA aMUHOB, BOJIOPOIHAS CBSI3b B AMUHAX.

XVWMHYECKHE CBOMCTBA AaMHHOB: OCHOBHBIE CBOWCTBA, QJIKWIMPOBAHUE H
alMIMPOBAaHUE, B3aUMOJEWCTBME C  Aa30THCTOM  KHUCIOTOW  anupaTrhuyeckux U
apOMAaTUYECKUX AMHUHOB, IIOJYyYECHHE NOJIHAMUIOB. IIpuMeHeHue MOoIMaMHuIOB B
nosurpaduu.

Tema 8. /Ilmazo- m a3zocoenmnenusi. Conu [Ma30HUS: ONpENENICHHE Kiacca.
[TonydyeHue cosiell Qua3oHUs peakluend NHA30TUPOBAHUs NEPBUYHBIX APOMATUUYECKUX
aMUHOB. MeXaHU3M peaKkuu JUa30THPOBAHUS.

XUMHUYECKHEe CBOMCTBAa cojied auazoHust ((oTosU3, TUAPOJIU3 U TEPMUUYECKOE
paznoxxenue). [I[pumenenue conel ua3oHusl B KOMUPOBAIBHBIX Ipoleccax. Juazorunus,
CBETOYYBCTBUTEIJIbHBIE CIIOW HA OCHOBE O-HA()TOXHMHOHIUA3HIOB.

Peaknusi azocodetanuss M €€ MeXaHU3M (IJEKTPO(PHIBHOTO 3aMEIIeHUs).
A3zokpacurend (OCHOBHBIE W KHCIIOTHBIE), a30MUIMEHThI W KpacouyHble Jaku. Mx
WCITI0JIb30BAaHUE B TOJIUTpapUu.

Tema 9. MHorosiiepHbie U reTepolUKJINYeCKUe COeUHEHUs!

MHorosiiepHble apOMaTHUYE€CKUE COCIMHEHUS C HEKOHJEHCHUPOBAHHBIMU SIIPAMMU:
rpynnsl qudennna, AupeHunmeTana u TpudeHnIMeTaHa.

MHorosiiepHble  apOMaTHYECKUE COEAMHEHHUS C KOHJCHCUPOBAHHBIMU SIIPAMHU:
HadTanuH, aaTpateH u ap. [IpaBuna opuenrammu B HadTamuHOBOM siipe. OcoOeHHOCTH
XUMHYECKUX CBOMCTB.

[Tony4yeHue Ha OCHOBE MHOTOSIIEPHBIX aPOMATHUECKUX COETMHEHUH a30KpacuTeen
Y IUTMEHTOB U Kpacutenen Au- U Tpu(EeHUIMETaHOBOTO Psia.

HacepilieHHble ¥ apoMaTHYeCKHE TIeTEepOLUKINYECKHe COeAUHEeHUs (mUppol,
NUPUANH, TeTparupodypaH, THOPEH U JIp.).

[Ipumenenue B nonurpaduu (pacCTBOPUTENHN, TUTMEHTHI IEYATHBIX KPACOK U AP.).



Knaccupukanusi opranu4ecKux Kpacureledl M NUIMEHTOB: 0 XWUMHUYECKOM
CTPYKTYype (a30KpacuTenu, Au- U TPUPEHUIMETAHOBOIO psiaa, aHTPAXMHOHOBBIE U JIp.) U
0 CHoco0y 3aKpeIuleHHs Ha OKpallMBaeMOW IOBEPXHOCTH (IIpsIMbIE KpacHUTENH,
a30MJIHbIE KPACHUTEIM, PEaKTUBHBIE KPACUTEIM, KyOOBBIE KpacHTENIM, OCHOBHBIE U
KHUCJIOTHBIE U Ap.).

TPETUMN CEMECTP

Pa3znen 1. OcHOBBI XUMHYECKOH TEPMOAUHAMMKH

OcCHOBHBIE MOHATHSA TEPMOJIMHAMUKU: TEIJIOTa, pabdoTa, cUcTeMa, KilacCu(puKaius
CBOMCTB cucreMbl. llepBoe Hauano tepMoaumHamuku. PaGoTa pa3iauyHbBIX MHPOIECCOB.
BuyTpennsisi sHeprusa. OHranbnus. 3akoH ['ecca. 3aBUCMMOCTBH TemuioBoro sddexra
peakiuu ot Temmepatypsl. 3akoH Kupxrodda. PaBHoBecHbie mporniecchl. Bropoe Hauano
TepMOAWHAMHUKH.  OHTponusa. (Cratucthueckas  HMHTEpOpeTanuss 2-r0  3aKOHa
TepMOAMHAMHUKH. Tperbe Hadamo tepMmoauHamuku. Iloctymar Ilmanka. Pacuer
a0COMIOTHOM 3HTponuH. TepMoguHaMUYecKue NoTeHnHuaibl. JDHeprus ['ud0ca, s3Heprus
['ensmromeua. Kpurepum caMONpOM3BOJIBHOTO NPOTEKAaHUS MPOLECCOB. XUMHUUYECKOE
paBHOBecue. M3orepmMa XMMHYECKOW peakuuu. TepMOXMMHUYECKHE IIPOLIECCH B
OpUHTMEIUaNHyCTpuu. TepMoxumMudeckuil kpadT-npouecc NoaydyeHus LeJIH0I03bl.

Pa3nes 2. @a30Bble pABHOBECHS M YUeHHE 0 pacTBOpax

OTkpbIThIE cucTeMbl. XumMudeckuid noteHuan. [Ipasuno a3 ['mb0ca. J(narpammel
COCTOSIHUSI OTHOKOMIIOHEHTHBIX CUCTEM. Y paBHeHne Kitaysuyca-Knanelpona. PactBopsl.
CrocoObl BBIpaXEHHSI KOHLEHTPAMU pacTBOpa. JIBYXKOMIIOHEHTHBIE CHUCTEMBI H
JMarpaMMBbl UX COCTOsIHUA. 3aKoH Payis. neanbHble U peajabHbIE pacTBOPHI. JIeTy4ecTs.
JlerydyecTb pacTBOpUTENEH M €€ 3HAYUMOCTb. DOYJUIMOCKONUS M Kpuockomnus. OcMoc.
Ileperonka pactBopoB. A3eoTponHble pacTBOphl. [IoHATHE O nuMarpamMmax IUIABKOCTH.
Tepmuueckuit aHanus3. KpuBble OXJaXICHUS. Y BIXKHSIOUIME, CMBIBOYHBIE, KIIEEBBIC
pacTBOpPBI, paCTBOPHI MIIEHKOOOpa3oBaTeniel. MeTaminyecKue CIijiaBbl.

Pa3nen 3. PacTBOpBI 2J1eKTPOJINTOB

Teopus anexTponmTrdeckort auccormanun. Cradbie 3mekTponauThl. KoHcraHTa
nucconuanuu. 3akoH pasoasnenuss OctBanpaa. Teopust CUIIbHBIX 3J€KTPOIUTOB. oHHas
cuia pactBopa. M3oronnueckuii koadgduunent. TepmoauHnamuueckass akTUBHOCTb. pH
pacTBOPOB CHJIBHBIX JJEKTPOJUTOB. YJelNbHas W MOJISIpHAS BJIEKTPONPOBOAHOCTHU
pacTBOPOB. 3aKOH HE3aBUCUMOCTH JIBUIKEHUSI HOHOB.

Paznen 4. Xumnueckasi kuHeTuka. ®oroxumuueckue peakuuu. Karaams.

DJIeMEHTapHbIE PEAKLINHA U JJIEMEHTAPHBIE CTAIUU CI0XKHBIX peakiui. OCHOBHOM
nocTynat GopManbHON KUHETUKH. CKOPOCTh XMUMHUYECKOW peakuuu. AKTUBUPOBAHHBIN
KOMIUIEKC. BisiHue teMnepaTypsl Ha CKOPOCTh peakuuu. [Iopsaok peakuuu u MeToabl
€ro OnpeneseHus. DHTAIBIMS U SHTPONUS akTUBauuu. [IoHATHE O KHHETUKE paJuKaIbHON
noJInMepu3aui (OCHOBHBIE cTaguu Imporecca). [IpuHIMN JIUMHUTHPYIOIIEH CTaauu.
Bimsinue Temmeparypbl Ha CKOPOCTh peakuuu. [IpuHOMn KBa3MCTalMOHAPHOCTH.
Kuneruka rereporeHHbix peakuuit (AuQ@y3HOHHOE TOPMOKEHHUE, PABHOAOCTYIHAS
MOBEPXHOCTb, JINMUTHPYIOLIEE BEUIECTBO). ['€TepOreHHbIe XUMUYECKNE PEAKLINU.



Pa3znen 5. JlucnepcHbie CHCTEMBI

[Ipu3HaKK JUCIIEPCHBIX CHCTEM: T'€TEPOTCHHOCTh M JUCIEPCHOCTH. JlucrepcHas
daza m gucnepcuoHHas cpena. Kiaccumdukanus aucriepcHbBIX cUCTeM. [IpuMeHeHwme
JTUCTICPCHBIX CHCTEM — TIeYaTHBIC KPAacKW, CYCIICH3HMH, 30JIM, 3MYJIbCHUU, PaCTBOPHI
MOJIUMEPOB U T.JI.

Pa3jnen 6. ®u3ndeckasi XuMHs NOBEPXHOCTHBIX sIBJIEHU

MeXMOJNEKYJIIIPHBIE CBS3U U TOBEPXHOCTHAS 3HEPrusd. [I0oBepXHOCTHOE HATSKEHUE.
@akTOphl, BIUSIOIIME HAa MOBEPXHOCTHOE HATSIKEHHUE. DKCIEPUMEHTAJIBHBIE METOIBI
OTIpeJIEIICHHs TOBEPXHOCTHOT'O HATSXKEHUS Ha TPAHUIIE pa3jienia )KUJIKOCTh/Ta3.

Bunbl 1 xapakTepuCTHKU aicopOuuu. AcopOuus Ha OJTHOPOJHON MOBEPXHOCTH.
VYpaBuenue Jlenrmiopa. YpaBHenue ['mO0ca. IloBepxHOCTHasi akTUBHOCTH. I[IpaBuio
Mroxno-Tpaybe. VYpaBuenue [IlumkoBckoro. DKCHEpPUMEHTAIbLHOE OMpPEACICHUE
reOMETPUYECKHX pa3mepoB Mousiekyibl [TAB. M3otepMbl ancopOunn Ha HEOTHOPOIHOU
noBepxHoCcTH. Teopuu mnommumosiekyinspHon aacopbuuu Ilonsaun u BOT. OcHOBHBIE
XapaKTEPUCTUKU aJCOpOEHTOB. AncopOLMs Ha TpaHULE pacTBOP-TBEPIOE TEJO.
MounekynsipHast aacopOuus U3 pacTBOPOB, BIMSHHUE IPUPOIBI aICOPOEHTA, PACTBOPUTENS
Y paCTBOPEHHOTO BellecTBa. AcopOLUs U3 PaCTBOPOB 3JIEKTPOIUTOB.

CmauuBanue. YpaBuenue HOnura. Anresusi. Koresus. CBsizb paboThl ajare3uu ¢
KpaeBbIM yrioM cMmauuBanus. [uapodwunuzanus u ruapodoOuzanus MOBEPXHOCTH.
[IpakTueckoe 3HAYEHHE aJre3u W CMayuBaHUs B NPUHTMEIUATEXHOJIOTUUA —
n30MpaTebHOE CMaurBaHuE OyMaru u miockux (Gpopm ohceTHOM MeyaTH yBIKHSIIOIUMA
pacTBOpaMHM, Kpackamu, KJIESIMHU U JIAKaMU.

Pa3nen /. CBoiicTBa JMCIIEPCHBIX CHCTEM

JlucniepcHble cuctemsl. [loydenne TUCEpCHBIX CUCTEM Pa3IMYHBIMA METOIAMH.
OuncTKa JUCIIEPCHBIX CUCTEM.

MonekyasipHO-KUHETUYECKUE CBOMCTBA JIUCIEPCHBIX CHUCTEM: OpOYHOBCKOE
JBHKCHUE, CEIUMEHTALNS, 1 (Py3MOHHO-CEAMMEHTATMOHHOE PaBHOBECHE.
CeauMeHTallMOHHAsI YCTOMYUBOCTh. CEIMMEHTAIIMOHHBIN aHATIU3 CYyCIIEH3UM.

DnexTpokuHeTn4Yeckue spiieHus. OOpa3oBaHME JABOMHOTO 3JIEKTPUUYECKOTO CIOs
(I3C) na rpanune paszaena ¢gasz. Ctpoenne JIIC.

ArperaTuBHasT yCTOMYMBOCTh M KOAryJsius AUCHEPCHBIX cucTeM. PakTOphI
arperaTUBHON YCTOWYMBOCTU. DJEKTPOJUTHAS KOAryJsius JHO(POOHBIX TUCTIEPCHBIX
CUCTEM, €€ OCHOBHbBIE 3aKOHOMEPHOCTH.

Peonormyeckue  cBOWCTBa  JAMCHEPCHBIX  cUCTeM. Buael  aedopmanuu.
Peonornueckne wmogmenu. Peosornueckrne CBOMCTBA pEANBHBIX Tel. THKCOTPOIUS.
Peonekcust.

Pa3nen 8. OTaesibHbIE KJIAaCChI JUCTIEPCHBIX CHCTEM

Knaccudukanusa u obmas xapakrepuctuka [TAB. Munemnspusie pactsopst [TAB.
Comobmmzanusi.

MuKporeTeporeHHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, TIOPOLIKH, IEHBI, A9PO30JIH.
Oco0Ople CBOMCTBa AUCHEPCHBIX cHUCTEM. MeTonbl MOJIyd4eHHUs, CTaOWIM3aluu |

pa3pyIeHHsI.



PactBOpBI BEICOKOMOJIEKYIISIpHBIX coenuHeHuit (BMC) 1 nx xapakTepuCTUKH.
HaOyxanue u pactsopenue BMC. Hapymenue yctoitunBocT pactBopoB BMC.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

MeTonuka mpenonaBaHUs JAUCHUIUIMHBI «XWMHUYECKHE OCHOBBI TEXHOJIOTHH
NOJUTPahUISCKOTO U YITAKOBOYHOTO MTPOU3BOJICTBAY M PEeATU3allisl KOMIIETEHTHOCTHOTO
MOJIX0J]a B M3JIOKCHUHM W BOCIPHUATHH MaTepuana TpeayCMaTpPUBAcT HCIOIh30BaHHUE
CIICAYIOIINX  AaKTHBHBIX W  HMHTEPAKTUBHBIX (QOpPM  MPOBEIEHUS  TPYIIIOBBIX,
VH/IMBUIYQJIbHBIX, 8y IUTOPHBIX 3aHATHI B COUETAHUU C BHEAYIUTOPHOI pabOTOH C 1IEIbI0
dbopMHUpOBaHUS U Pa3BUTHS MPO(HECCUOHATHHBIX HABBIKOB 00YJaIONTUXCS:

® TIOATOTOBKA K BBHIITOJIHCHHIO JTAOOPATOPHBIX PabOT B 1a00OpaTOPHUIX BY3a;
® OpraHu3alys U MPOBEJACHUE TEKYIIEro KOHTPOJISI 3HAaHWM OO0ydaroluxcs B
dbopme 0J1aHKOBOTO U (MJIM) KOMITBIOTEPHOT'O TECTUPOBAHUS;
® [IOATOTOBKA K KOHTPOJBHBIM Pab0OTaM ¥ WX BBITIOJIHCHHE B Ay IUTOPHSIX BY3a;
® [IOATrOTOBKA U MPOBEJCHUE MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM 00ydaronuxcst
B (hopme 3auyeTa/sK3ameHa.
3aHATHS JTEKIIMOHHOTO THITA COCTABIIIOT 33% 0T 00beMa KOHTAKTHOM pabOTHI.

6. OueHoYHbIe CPEACTBA /JIsl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH, POMeKYTOYHOI
aTTecTAllM 10 UTOTAaM OCBOCHHS IUCIHHUIINHBI U Y4eOHO-MeTOAn4ecKoe
ol0ecrneyeHne CaMOCTOSITE/IbHOI PadoThI 00y4al0IIUXCS

B nmpomecce o00ydeHHST HCHOJIB3YIOTCS  CIEAYIOIIME  OLIEHOYHbIE  (POPMBI
CaMOCTOSITENILHOW pabOThl OOYYArOMIMXCS, OLIGHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCTIEBAEMOCTH M TIPOMEXYTOUHBIX aTTECTAITHI:

— TMOATOTOBKA K BHITIOJHEHUIO JTAOOPATOPHBIX Pa0OT U MX 3alTUTa;
— KOHTPOJIbHBIE BOMPOCHI U 3a/aHusg B ¢opme OIaHKOBOTO M (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS JJII KOHTPOJISI OCBOEHUSI 00YHAIOIITUMUCS Pa3/IeiOB IUCIUTLTUHBI.

OrneHOYHBIE CPEICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH TPHUBEACHBI B pasielie
(dhoHIa OIICHOYHBIX CPECTB.

OOpa31pl TECTOBBIX 3aJaHUi, KOHTPOJIBHBIX BOIPOCOB W 3aJaHUM JJIs TPOBEICHUS
TEKYIIEr0 W MPOMEKYTOUYHOTO KOHTPOJIA, SK3aMCHAIIMOHHBIX OWJICTOB, NMPHUBEICHBI B
MIPUIIOKEHUH 3.



6.1. ®oHJ OLIEHOYHBIX CPEACTB /sl IPOBeAEHUS MPOMEKYTOYHOM aTTecTalun
00y4aImuxcs Mo JUCUUIIMHE (MOTYJIIO)

6.1.1. Ilepeyenb KOMMeTEHIUI ¢ YKa3aHUeM 3TAaNoOB UX ()OPMHUPOBAHUSI B
npoiecce 0CBOEHHs 00pa3oBaTeIbHON MPOrpaMMbl

B pesynpTaTe OCBOEHUS JUCUUIUIUHBI (MOIYyJNA) (OPMHUPYIOTCS CIEIYIOIINe

KOMIICTCHIINHN:
Kon B pe3yabTaTe ocBoeHMsi 00pa30BaTebHOI NPOrpaMMbl 00yYaKO M IACS
KOMIIeTeHHH A0JIZKeH 00J1a1aTh
OIIK-1 CIOCOOHOCTBIO MPUMEHSATH €CTECTBEHHOHAYUHBIE M O0IIEHH)KEHEPHbIE 3HAHMS,

MCTOJbl MATCMATUYCCKOIO aHajliv3a MW  MOACIIMPOBAHUA B obnacTu

poeCCHOHAIBHON JEATEIHLHOCTH

B npouecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YUCJE€ MX OTACJbHbIE KOMIIOHEHTBI, (OPMUPYIOTCS TMO3TAlHO B XOJI€ OCBOCHUS
OOyYarOIIMMUCS TUCUUIIIMH (MOAYJIEH), IPAKTUK B COOTBETCTBHM C YUEOHBIM IUIAHOM H
KaJICHIApHBIM I'pa)KOM y4eOHOro Ipolecca.

6.1.2. Onucanne mnokasaresieii U KpUTEepHeB OLEHUBAHUS KOMIIETEHIIHIA,
(hopMupYeMBIX 110 HTOTaM OCBOEHHUS JUCHHUIIMHBI, ONMCAHNE IIKAJ OLleHUBAHUSA

[Toka3areseM OLICHWBAHUS KOMIICTCHIMH Ha Pa3IMYHBIX dTamax ux (HOPMHUPOBAHHS
SIBIIICTCSL JIOCTMDKCHHWE OOYYalOIMMUCS TUTAHUPYEMBIX pPe3yJbTaTOB OOYYCHHS I10
JTUCIUTIIMHE (MOYJTIO).

Kpurtepun ounennBanus

IToxka3zareun
2 3 4 5

OIIK-1. CrnocoOHOCTh MPUMEHSATh €CTECTBEHHOHAYUHbIE U OOLICMH)KEHEPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOT0 aHaJlM3a U MOJICTIMPOBAHUS B 00J1aCTH MPOPECCUOHATIBHOMN 1EATEIbHOCTH

3HATh: OOyyarormiicst OOyyaromicst OoOyyaromuiics OOyyaromuicst

METOJIbI JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET

U3MEpEHUsI U MOJTHOE OTCYTCTBHE | HEINOJHOE COOTBETCTBUE | YaCTHYHOE TMIOJTHOE

06paboTku WA CJIeTYIOIINX 3HAHUH: COOTBETCTBHE COOTBETCTBHE

OKCTIEPUMEHTAIBH | HEJOCTaTOYHOE METOAOB U3MEPEHHSA U CIIEIYIOMINX 3HAHUM: | CIIeIyIOLINX

BIX JIAHHBIX COOTBETCTBHE 00paboTkn METO/IOB U3MEPEHUsI | 3HAHHI: METOJIOB
CIIEYIOLTHX IKCIIEPUMEHTAIBHBIX 1 00pabOTKH U3MEpeHHs 1
3HaHW: METOJIOB JIAHHBIX. IKCIIEPUMEHTAIBHBIX | 00paboTKU
W3MEpEHUs U Homyckarorcst JIAHHBIX. IKCIIEPUMEHTAIIbH
00paboTku 3HauYMTENIbHBIE OMOKY, | Jlomyckarorcst BIX JTAHHBIX.
SKCIIEPUMEHTAJIBHBI | TPOSBISICTCS HE3HAYNTEIIbHBIE CB000IHO
X JTAHHBIX HEJIOCTATOYHOCTb OIIHOKH, oriepupyeT

3HaHWMH, 110 PALY HETOYHOCTH,




IOKa3aTelleH, 3aTpyIHCHHS IIPH MPUOOPETEHHBIMU
o0yyaroIuics aHATUTHYECKUX 3HAHUSAMU
HCIBITHIBACT OTIepaIusIxX
3HAYNATEILHEIE
3aTpyIHEHHS TIPU
OTIEPUPOBAHUU
3HAHUSMU TPU UX
[IEPEHOCE Ha HOBBIC
CUTYyalluu
yMeThb: Ob6yuqarommiics He | OOywaronuiics Obyuarormmiics OO6ygarormmiics
o0OpabarbIBaTh U yMEeT WU B JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
MIPECTaBIIATh HEJI0OCTATOYHOM HETOJHOE COOTBETCTBUE | YACTUYHOE MOJTHOE
OKCIIEPUMEHTAIBH | CTEIICHH yMEeT CIICAYIOIINX YMCHUI: COOTBETCTBHE COOTBETCTBHE
bIC JAHHBIC B BUJIE | 00pabaThIBaTh U o0pabartbIBaTh U CIICTYFOIUX YMEHUIA: | CICIYIOLIIX
OTYETOB MIPECTABIIATh MIPEICTABIIATh o0OpabartbIBaTh U YMEHHUIA:
OKCIIEPUMEHTATIBHBI | SKCIIEPUMECHTAITbHBIC MPE/ICTABIISITh 00pabaThIBaTh U
€ JaHHLIE B BUE JTAaHHBIC B BUJIC OTYCTOB. | 3KCIICPUMEHTAIBHBIC | MPEACTaBIATh
OTYETOB Jomyckatorcs JaHHBIE B BUJE AKCIEPUMEHTAIILH
3HAYUTEIBHEIE OIIMOKH, | OTYETOB. YMEHUA ble JaHHEIE B BUIIE
MPOSIBIISIETCS OCBOEHEI, HO OTYETOB.
HEIOCTATOYHOCTh JIOITyCKAKOTCS CBoOoaHO
YMEHUH, 1O Py He3HAUYNTEIbHEIE OTepUpyeT
roKasarernet, OLIHNOKH, MPUOOPETCHHBIMU
oOy4arormuiics HETOYHOCTH, YMEHHUSIMH,
HCIBITHLIBAET 3aTPyIHCHHUS TIPH MPUMECHSIET UX B
3HAUYNATEIbHEIE aHATUTUYECKUX CUTYaIHIX
3aTpyAHCHUS PU OTepaIusX, MEPeHOCe | MOBBIICHHOM
OTICPUPOBAHHUU YMEHHI Ha HOBBIE, CIIOKHOCTHU
YMEHUSIMH TIPH UX HEeCTaHJIapTHBIC
MIEPEHOCE Ha HOBBIC CUTYyalluu
CUTYyalluu
BJIA€Th: OOyuarommiics He OoOyuatomuiics Biageer | OOyvaromuiics OO0yJaromuiics B

CIIOCOOHOCTBIO K
CHCTEMATH3ALH U
00001IEHUTIO
pe3yNbTaTOB
paboThI

BJIaJIEET UJIU B
HEJIOCTATOUYHON
CTENEHHU BJIaJIEET
CIIOCOOHOCTBIO K
CHCTEMATH3AINH U
00001IEeHUTIO
pe3yibTaToB
paboThI

CITIOCOOHOCTBIO K
CHUCTEMATHU3AIIIH U
00001IEHITIO
pe3yJIbTaTOB PabOTHI B
HETIOJHOM 00BEME,
JIOTTYCKAIOTCSI
3HAYHUTEIbHBIE OLIHOKH,
MPOSIBIISIETCS
HEJ0CTATOYHOCTh
BJIaJICHUS HABBIKAMH 110
psny mokazaresneH,
oOyyJaroIuics
HCIIBITHIBAET
3HAYUTEIbHBIE
3aTPyaHCHHS IPH
MPUMEHEHN U HABBIKOB B
HOBBIX CUTYAaIIUsIX

YaCTUYHO BJIAJIEET
CIIOCOOHOCTBIO K
CHCTEMATU3ALNHA U
00001IEHITIO
Pe3yIbTaTOB PabOTHI,
HaBBLIKA OCBOEHBI, HO
JIOITYCKAIOTCS
HE3HAUYNTEIbHEIE
OILIIHOKH,
HETOYHOCTH,
3aTPyIHCHHS TIPH
AHAJTUTUYECKUX
oreparusx, nepeHoce
YMEHHI Ha HOBEIE,
HECTaHIapTHBIC
CUTYyalluu

II0JIHOM 00BEME
BJIaJIEET
CIIOCOOHOCTBIO K
CHCTEMATU3ALUU U
0000IIIEHITO
pe3yIbTaToOB
paboTsl,
CBOOOIHO
MpUMEHSIET
MOJTyYEeHHBIS
HaBBIKU B
CUTYyaIHSX
MOBBIIIEHHOMN
CIIOKHOCTH

[ITkaJbl OLIEHUBAHUS PE3YJIBTATOB TPOMEKYTOUYHOU aTTECTALUU U UX ONKUCAHUE:

dopmMa MPpoMeKyTOYHOM aTTecTAllMH B IEPBOM U BTOPOM ceMecTpax: 3a4eT.




[IpomexyTrounas arrtectanus oOydaromuxcsi B (Qopme 3adera MPOBOAUTCSA IO
pe3yJibTaTaM BBINIOJIHEHHS BCEX BHJOB y4eOHOU paOOThl, MPESyCMOTPEHHBIX YUEOHBIM
IUIAHOM II0 JAaHHOM JUCLHUILIMHE, INPU 3TOM YUYHUTBIBAIOTCS PE3yNbTaThl TEKYLIETO
KOHTPOJII yCIEBAa€MOCTH B TedyeHHe cemecTpa. OLEeHKa CTENeHW JOCTHKCHUS
OOy4arolMMHUCS TJIAHUPYEMBIX PE3YJbTATOB OOYYEHHs IO AUCLUUIUIMHE IPOBOAMUTCSA
IIPENOaBaTENeM, BEAYIUM 3aHIATHUS 110 AUCLUIUIMHE METOAOM DKCIIEPTHOMN oneHKH. I1o
UTOTaM IPOMEKYTOYHON aTTECTallU 10 AUCLUIUIMHE BBICTABIIACTCS OLIEHKA «3a4TCHO»
WIN «HE 3a4TEHOM.

K npoMexyTOo4HO# aTTecTaluu T0MyCKalTCs TOJbKO OOy4YarOIIUeECs, BHIIIOJIHUBIINAE
BCE BHJIbI Y4eOHON palboThI, MPEeIyCMOTPEHHbIE padouell mporpaMMoin Mo AUCIUILTHHE
«XVMHUYECKNE OCHOBBI TEXHOJIOTUHU MOIUTPA(YUIECKOTO U YIIAKOBOYHOTO MTPOU3BOICTBAY
(poILIM MPOMEKYTOUHBIN KOHTPOJIb, BBITIOJTHUIIHU JIAOOpAaTOPHBIE PAOOTHI).

IlIkana
ouenueanun

Onucanue

BrimmotHeHBI BCe BUIBI y4eOHOW pabOThI, MPETyCMOTPEHHBIC
y4eOHBIM TuIaHOM. OOyYaromuiicss JEMOHCTPUPYET COOTBETCTBUE
3HAHWM, YyMEHUH, HABBIKOB, TMPUBEICHHBIM B  Ta0OIUIaX
nokasateyied,  omepupyer  NPUOOPETEHHBIMH  3HAHUSIMU,
3auTeHO | YMEHHUSIMH, HAaBBIKAMH, IPUMEHSIET UX B CUTYAIUSX MOBBIIICHHON
C0XHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHB HE3HAYUTEIbHBIC
OIMOKH, HETOYHOCTH, 3aTPyJAHCHHUS TPU  AHATUTHUYECKHUX
omepamuax, MNEePEeHOCEe 3HAHUW W yMEHUW Ha  HOBBIC,
HECTaHJapTHHIC CUTYAIIHH.

He BemmonmHen oauH win Oojiee BUIOB Y4eOHOU pPabOTHI,
MPEyCMOTPEHHBIX y4eOHBIM TIJITAHOM. OOy4arontuics
JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUM, YMEHUM,
HAaBBIKOB, MIPUBEJICHHBIM B Ta0JIUIAX MOKa3aTeseH, JOMyCKalTCs
3HAUYUTEJIbHBIE OIIMOKH, TPOSBISIETCS OTCYTCTBHUE 3HAHUI,
YMEHUM, HABBIKOB 10 pAAy MOKa3aTeneil, o0ydaromuiics
WCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHHUS TIPU ONEPUPOBAHUU
3HAHUSMH U YMEHUSIMU MPU UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

He 3auteno

dopma NpoMeKYTOUHOI ATTeCTAIUM B TPETheM ceMecTpe: IK3aMeH

[IpomexyTouHast arrtectanus oOydaronmxcs B (opMe dK3aMeHa MPOBOJUTCS IO
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BHUJIOB y4eOHOUM paldOThI, MPEeIyCMOTPEHHBIX YYECOHBIM
IJJaHOM TI0 JAHHOW JUCHUIUIMHE (MOAYJI0), TPU DTOM YUYUTHIBAIOTCS PE3YJIbTaThl
TEKYILIEr0 KOHTPOJISI YCIIEBAaeMOCTH B TeueHue cemecTpa. OleHKa CTENEHU JOCTUKEHUS
OOYYarOIIMMUCS TIAHUPYEMBIX Pe3yJbTaTOB OOYYEHUS IO JUCHUIUIMHE (MOIYIIIO)
MPOBOAUTCS MpENnojaBaresieM, BEAYIIUM 3aHITUS MO AUCHUIUIUHE (MOIYJII0) METOAOM
AKCIIEPTHOU OLICHKHU



[Io uToramMm mpoMexXyTOYHOW aTTeCTAllMM MO JAUCLMIUIMHE (MOJYJII0) BBICTABIIAETCS
OLICHKA «OTJIMYHO», «XOPOILIO», YAOBIETBOPUTEIBLHO» WIIH «HEYAOBIETBOPUTEIBHO.

K mpomexyTouHOM aTTecTaiuu JOIMyCKAtOTCs TOIBKO O0YYAIOIINECs, BHITOTHUBIIINE
BCE BUJIbI yueOHOUN pabOThI, MpPEeayCMOTPEHHBIE paboyueil MporpaMMoi Mo AUCIUILTUHE
«XHWMHUYECKHE OCHOBBI TEXHOJIOTUH MOJTUTPAPHUECKOT0 U YIAKOBOYHOTO IPOU3BOCTBAY:
IPOLLIN MPOMEXYTOYHBIA KOHTPOJIb, BEIOJHUIN U 3aLIUTHIIN JJA0OpaTOpHBIE PAOOTHI.

JK3aMeH IPOBOAMTCS B MMCbMEHHOM BHJI€.

HlIxajga oneHNBaHUSA Onucanue

BremonHeHb! Bce BHIBI Y4eOHOW pPa0OTHI, MPEIyCMOTPEHHBIC Y4EOHBIM
wranoM. OOydaronuiics TEMOHCTPHUPYET MOIHOE COOTBETCTBHE 3HAHHA,
OTan4HO YMCHHMIA, HABBIKOB IOKa3aTeJsIM, MPUBCACHHBIM B TaOJHUIAX, CBOOOIHO
ONEpUPYET MNPUOOPETEHHBIMU  3HAHUSAMM, YMCHUSMHU, HaBBIKAMH,
MIPUMEHSET X B CUTYAIHSIX TOBBIIICHHON CIOXHOCTH

BrimonHeHb! Bce BUABI y4eOHOW pabOTHI, MPENyCMOTPEHHBIE Y4eOHBIM
wiaHoM. OOy4arommiicst JeMOHCTPHPYET YaCTHYHOE COOTBETCTBHUE
3HAHWH, YMEHWI, HABBIKOB IIOKAa3aTessiM, NPUBEACHHBIM B TaOIUIaXx,
omepupyeT NpUOOpPETEHHBIMA  3HAHUSMH, YMEHHSIMHU, HaBBIKAMU,
NpUMEHSET WX B JAPYTUX CUTyauusix. [Ipum 3TOM MOTYT OBITH JOMYIICHEI
HE3HAYUTEJIbHbIC OMUOKN, HETOYHOCTH, 3aTPYAHECHUS MPH aHATUTHYECKHX
omepauusx, MepeHoce 3HAHWH M YMEHMH Ha HOBBIC, HECTaHIApTHBIE
CHUTYallH

Xoporo

BrimonHeHs! Bce BUABI yueOHOW pabOTHI, MPENyCMOTPEHHBIE Y4eOHBIM
w1aHoM. O0yJaroNMiicss AEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMH,
YMEHHH, HaBBIKOB ITOKa3aTelNsiM, NPUBEICHHBIM B Tabmunax. Ilpu sTtom
MOTYT OBITh JIOMYIIEHBI 3HAYUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHEHUS
NpU AHATUTHYECKUX ONEpalHsX, MepeHOCce 3HAHWH M YMEHHWH Ha HOBBIC
CHUTYallH

Y 1OBIETBOPUTEIILHO

He BrImonHeH oauH nim 0ojiee BUIOB Y4eOHOH padoThl, MPEAYCMOTPEHHBIX
yueOHbIM  TuraHoM.  OOydJaromuiicss ~ IEMOHCTPHUPYET  HETOJHOE
COOTBETCTBHE 3HAHWH, YMEHHH, HABBIKOB IOKA3aTeJsIM, NPUBEICHHBIM B
HeynosnerBopurensHo | Tabnuuax, JOMYCKalOTCs 3HAUNTENbHBIE OIIMOKH, IPOSIBIISIETCS OTCYTCTBUE
3HAHW, YMEHHMH, HaBBIKOB [0 pPsy I[oKaszarened, oO0ydaronmncs
WCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS TP ONIEPUPOBAHUHU 3HAHUSIMH U
YMEHUSIMH IIPU UX IIEPEHOCE Ha HOBBIE CUTYaLlut

@DOHTBI OTIEHOYHBIX CPEICTB TpeicTaBiieHbl B [Ipunoxenuu 2.

7. Y4ueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecevyeHre TUCIMILTHHbI

IlepBblii cemecTp

a) OCHOBHAaf JiUTeparypa:

1. Axwmetos, H.C. O0mias u HeopraHu4ecKas XuMusl: yueOHUK [ DIeKTPOHHBIH
pecypc] / H.C. AxmetoB. — 9-e u3s., crep. — DnekrpoH. aan. —CI10.: Jlans, 2018. —
744 c. — URL.: https://e.lanbook.com/book/107904



https://e.lanbook.com/book/107904

2. Axwmetos, H.C. JlaGopaTtopHble 1 CEMUHApPCKUE 3aHATHUS 110 OOIIEH U
Heoprannueckoi xumuu. [ dnekrponnsiii pecype] / H.C. Axmeto, M.K. A3u3oBa,
JLW. banpiruna. — OnektpoH. aaH. — CII0.: Jlans, 2014. — 368 c. — URL:

https://e.lanbook.com/book/50685
3. T'munka, H.JI. O6mast xumusi: yaeOHHK /17151 6aKalaBpOB HEXUM. CIIEIl. BBICII.

yue06. 3aBenenuit / H.JI. 'munka; mox pen. a-pa gapm. Hayk, A-pa Mea. HayK, mpod.
B.A. [TonkoBa, a-pa xum. Hayk, npod. A.B. baGkora. — 18-e uzn., nepepad. u gorm.; B
nep. — M.: FOpaiit, 2012. — 898 c.

4. Xumus: n1abopaTopHble pabOThI U pyKOBOJCTBO /ISl CAMOCTOSITEIbHON paOOThI IO
creir.: 261202.65, 150601.65, 261201.65. Y.1 / M-Bo oOpa3oBanus u Hayku PO;
MI'VII; coct.: U.B. bypt, A.M. IllanoBanos. —M.: MI'VII, 2010. — 106 c.

0) IOMOJIHMTE/IbHAS JIUTEPATypa:

1. Mudraxosa, H.III. OOmas u HeopraHuueckas XuMHs: ydeOHOE mOcoOue
[Onextponusiii pecypc] / H.III. Mudraxosa, T.II. IlerpoBa; mom pen. A.M.
Ky3nenoBa; MuHnuctepctBo oOpa3oBanusi u  Hayku Poccum, Kazanckuit
HAIMOHAIBHBIA HCCIEAOBATEIbCKUN TEXHOJOTUYECKU yHuBepcuter. — KazaHb:
KHUTY, 2017. 408 C.: TalJI., CXEM., WJI. - URL.:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmetoB, H.C. O6mast u Heopranuveckas xuMmus: ydeOHuk mis By3oB / H.C.

AXMeTOB. — 7-¢ u3Jl. crepeoTun. — M.: Beicmas mkona, 2009. — 743 c.

3. Xwumus: maboparopHsie paboTel ms crer.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpaszoBanus u Hayku PD; Denep.
areHTcTBO 1Mo oOpazoBanmio; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. =172 c.

4. Heopranuyeckas XuUMHUSA: BECh WIKOJBHBIA Kypc B Tabmumax / coct. H.B.
MankeBuu. — 9-¢ u31. — Munck: bykmactep: Ky3ema, 2015. — 416 c.

B) IPOIrPaMMHOe o0ecriedYeHre M MHTePHeT-PecypChl:

[Tporpammuoe obecrieueHre He IPETyCMOTPEHO.

HHuTepHEeT-pecypchl BKITIOYAIOT y4EOHO-METOIUYCCKAE MATEPHANbI B JICKTPOHHOM
BUJC, TNpeacTaBicHHbIe Ha cairte http://mospolytech.ru B pasmene DrekTpoHHas
oubroTeka http://elib.mgup.ru.

[Tone3nsie yueOHO-MeTOMYECKHUE U MHGOPMAIIMOHHBIE MaTepUalTbl MPEACTABICHBI Ha

calrax:
1. Xumuueckas sHImkonenus. Pexxum gocryna: http://www.xumuk.ru/encyklopedia,
CBOOOTHBIH

2.3agayHUK 1O OOmEeld W  HeopraHuuecko xumuu. Pexum  gocrymna:
http://alhimik.ru/zadachnik/content.html, ceoGoaHEIi

3. Heoprannueckas xumusi. Karanor. Enunoe okHO gocTyna k oOpa3oBaTelbHbIM
pecypcam: http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7.4, cBo00XHBII



https://e.lanbook.com/book/50685
http://biblioclub.ru/index.php?page=book&id=560885
http://mospolytech.ru/
http://elib.mgup.ru/
http://www.xumuk.ru/encyklopedia
http://alhimik.ru/zadachnik/content.html
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4

Bropoii cemectp

a) OCHOBHAaf JIUTEeparypa:
1. I'pannbepr, WN.M. Opranuueckass XuMusi: YYEOHHK [JIsi aKaJIeMUYECKOIrO

O0akanaBpuata / WM. I'pann6epr, H.JI. Ham ; PTAY — MCXA wum. KA.
Tumupszena. — 8-e uzn. — M. : FOpaiir, 2014. — 608 c.

2. Opranuueckasi XuMus: JadopaTOpHble padOThl U KOHTPOJIbHBIC YNPAXKHEHUS AJIs
CTYyJICHTOB, OOydYaroluMxcs II0 HampaBieHUsM OakanaBpuata 22.03.01 —
«MarepuanoBeicHUE U TEXHOJOTMM MatepuanoBy; 29.03.03 — «TexHomorus
NoJIMTpaUIecKoro U yrnakoBOYHOTO Mpous3BoacTBa» ; 27.03.02 — «YmpaBieHue
KadecTBOM» [DnekTponHbIit pecype] / coct. M.B. 3enenckas, I'.H. XXypagsnesa ; M-
BO oOpazoBanusi U Hayku PD ; ®T'BOY BIIO "Mock. roc. yH-T Ne4yaTd UMEHU
NBana ®enoposa". — M. : MI'VII umenu Msana ®egopona, 2016. — 164 c. — URL :
http://elib.mgup.ru/showBook.php?id=275

0) I0MOJIHUTE/ILHAS JIUTEpaTypa:

1. Apremenko, A.W. Oprannueckasi XumMus : yaeOHHK 1yt By30B / AWM. ApremeHko. —
5-¢ u3a., ucnp. — M. : Beicmias mkosa, 2002. — 559 c.

B) IPOrpaMMHOe o0ecriedyeHue U HHTePHeT-pPecypChl:
[IporpammHoe obecrieueHre He TPeTyCMOTPEHO.

HuTepHeT-pecypChl BKIOYAIOT yUeOHO-METOANYCCKUE MAaTEPUabl B 3JICKTPOHHOM
BUJC, MpEACTaBIeHHbIe Ha caite http://mospolytech.ru B pasaene DiekrpoHHas
ouommoreka http://elib.mgup.ru

[Tone3npie yueOHO-METOANYECKUE U MH(POPMALTMOHHBIE MaTepUasbl MPEICTABICHBI
Ha cauTax:

1. Opranunueckas xumusa. Kartanor. EauHoe okHO mocTyma kK oOpa3oBaTeIbHBIM
pecypcawm: http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.5, cBoOOaHBIH

Tpermnii cemecTp

a) OCHOBHAf JIUTEepaTypa:

1. ®usnyeckass XuUMHS B TPUHTMEIUATEXHOJOIMU: Y4eOHO-METOJ. TMOCOOHeE.
Jlab6opatopusie padotsl / U.I'. Pexyc, C.YO. JleBuummuHn, J.A. O6pyunukosa, B.1O.
KonroxoB; Mock. roc. yH-T neyatu uMenn MBana @enoposa. — M.: MI'YII umenn
WBana ®enoposa, 2016. — 138 c. http://elib.mgup.ru/showBook.php?id=259

2. ®du3nyeckass XUMHS B NPUHTMEIHATEXHOJIOTUM: YacTh 1: yueOHOe mocobue /
N.T". Pexyc, B.FO. Kontoxos, A.Il. KongpatoB. — MockBa: Mockosckuii [lonntex,
2019. - 122 c.

3. ®dusmnyeckas xumus: yueonoe nmocooue / I'.. Bynumoposa, F0.I'. 'ansameTanHOB,
X.M. Spomesckas, B.I1. bapa6anos; M-Bo 00pa3. u Hayku Poccuu, Kazan. Har.
uccnen. TexHod. YyH-T. - Kazans: Wzn-so KHUTY, 2012. — 392 c.
http://www.knigafund.ru/books/186382



http://elib.mgup.ru/showBook.php?id=275
http://mospolytech.ru/
http://elib.mgup.ru/
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.5
http://elib.mgup.ru/showBook.php?id=259
http://www.knigafund.ru/books/186382

4. ®puapuxcoepr, JI.A. Kypc KOIOUIHON XUMUH : YICOHUK [ DIEKTPOHHBIN pecypc]
/ I.A. ®puapuxcoepr. — 4-e uzf., ucnp. u aomn. — DnekTpoH. naH. — CII6. : Jlansp,
2010. - 416 c. — URL : http://e.lanbook.com/book/4027

5. JlamackuH, B.B. DiekTpoxumus | yaeOHoe mocodue [DnexktponHuslit pecypc]/ b.b.
Namackun, O.A. Iletpwit, I'.A. Ilupnuna. — 3-¢ u3., ucnp. — nektpoH. aaH. — CII6.
: JJann, 2015. - 672 ¢. — URL : http://e.lanbook.com/book/58166

6. KosutonaHasi xumusi: 1abopaTopHbie padOTHI IS CTYACHTOB, O0yUYaIOIUXCS TI0
crer. 261202.65 — "Texnonorust monmrpadudeckoro mpouspojactea’, 261201.65 —
"TexHonoruss U AW3aiiH YMAKOBOYHOTO MpOM3BOACTBA" / M-Bo oOpa3zoBaHUS H
Hayku P®, ®enep. arentctBo no obdpazoBanuto, MI'VII; cocrt. JLII. 3umenkona,
B.IO. Kontoxos. — M.: MI'VII, 2007. — 159 c.

0) 10MO/THUTE/IbHAS JIUTEpaTypa:

1. AdanacreB, b.H. ®usnueckas xumus: yueOHOEe MocoOue NIl CTYACHTOB BY30B,
oOyyaromuxcs o HanpajaeHusaM "Xumuueckas TexHosnorus", "buorexnonorus" u
"OHepro- u pecypcocOeperarmme Mpolecchl B XUMHUYECKOM TEXHOJIOTHH,
HepTexumun 1 onotexHonoruu" / b. H. Adanacees, 1O. I1. Axynosa. - CI16.: JIans,
2012. - 464 c.

2. BumnsikoB, A.B. ®usnueckas XUMUA: YUYEOHUK /JIs CTYIACHTOB BBICHI. Y4YeO.
3aBeICHUH, 00YYaIOMUXCs M0 XUM.-T€XHOJI. HalpaBJICHUSIM MOATOTOBKU U criell. /
A. B. Bumnsikos. - B niep. - M.: Xumus, 2012. - 840 c.

3. OcHoBbl (pusnueckoii xumuu. Teopuss U 3amaum: yd. nocobue 1js BY30B /
B.B.Epemun, C.W. Kapros, . A., Ycnenckas u ap. — M.: U3a-Bo «Ox3ameny, 2005.
- 478 c.

4. Teabpman, M.A. Komnounnas xumusi / M.U. I'enspman, O.B. Koanesuu, B.II.
KOctparoB. — U3a. 3-e crepeotun. — CI16.: Jlans, 2005. — 332 c.

B) IPOrPaMMHOe o0ecriedYeHue M MHTePHeT-PecypChbl:
[IporpammHuoe obecrieueHre He TPETyCMOTPEHO.
NuTepHeT-pecypchl BKIIOUAOT Y4€OHO-METOIMYECKUE MAaTEPUAIBI B DJIEKTPOHHOM
BHUJIC, IPeICTaBICHHbBIC Ha caiite http://mospolytech.ru.
[Tone3nbie yueOHO-METOMYECKHUE U MHPOPMAIIMOHHBIE MaTEPUAIIBI TIPEICTABIICHBI
Ha cauTax:
1. CnpaBoyHUK XUMHUKa
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA t1-7.pdf
2. Kpatkuii cipaBOYHUK (PUBHKO-XUMUYECKUX BEIUINH
https://docviewer.yandex.ru/?url=ya-disk

public%3A%2F%2F7RCiY GOMyg8%2F%2FGTYiohdu2yQY%2FD4B6WXTMVOT

eBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db

Inekmponnvle 00pazoeamevHvie pecypcol
1. DnexTpoHHBIN 00pa30BaTEILHBIN PECYPC
https://online.mospolytech.ru/course/view.php?id=4256


http://e.lanbook.com/book/4027
http://e.lanbook.com/book/58166
http://mospolytech.ru/
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA_t1-7.pdf
https://docviewer.yandex.ru/?url=ya-diskpublic%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOT
https://docviewer.yandex.ru/?url=ya-diskpublic%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOT
https://online.mospolytech.ru/course/view.php?id=4256

8. MaTepua/jibHO-TeXHMYeCKoe ofecnevyeHne TUCHUILINHbI
JlaGopaTopHble 3aHATHS POBOISTCS B CIICHIUATN3NPOBAHHBIX YUEOHBIX Ta00PaTOPHSIX
kadenpsl «/HHOBalMOHHBIE MaTEpUAIbl MPUHTMEIUAMHAYCTPUN», OCHAIICHHBIX
COOTBETCTBYIOIIMMU MpUOOpaMu, 000PYJOBAaHHEM U PEAKTHBAMH.

OcHOBHOI niepedyeHb MPUOOPOB, 0OOPYOBAHUS U IPUHAJICAKHOCTEN, UCTIOTB3YEMbIX
Ipy TOATOTOBKE W TIPOBEACHWH JA0OPATOPHBIX paboOT B MEPBOM ceMecTpe:
dorornekrpokanopumerp KOK-3, nomspumerp CM-3; Becol ananutuueckue BJI-200,
BJI-500, Becbi TexHuueckue BT-500; Tepmomerpsl nabopaTOpHbIC CTEKISHHBIC,
CIIUPTOBKM; OaHs BOJASIHAS; IITATUBHI JJIsl MPOOUPOK, MITATUBLI (PU3UUECKHUE; YCTAHOBKHU
JUI. TUTpOBaHMs (IITAaTHB, OIOpPETKA); HOXKHUIIBI; CEKYHJIOMEp Ja0opaTOpHBIN; HaOOP
7a060paTOpHOI MOCY/bI: MPOOUPKH, MEPHBIE NUIUHAPHI, MEPHBIE KOJObI; XUMUYECKUE
pEaKTUBBI (KUCIOTHI, IIEJIOYH, COJIM, METaIbl); JaOOpaTOpHOE 00OpYyIOBAHME; HIKA(]BI
JUISl XpaHEHUSI PEaKTUBOB U XUMUUYECKOM TOCY/IbI; BBITS)KHASI BEHTUJISALIMSL.

OCHOBHOI MiepedeHb MPUOOPOB, OOOPYTOBAHUS U MPUHAIICKHOCTEN, UCTIOJIb3yEMBbIX
IpU MOJTOTOBKE W TPOBEACHUU JIAOOPATOPHBIX PabOT BO BTOPOM CeMeCTpe: BEChI
ananmutudyeckue BJI-200, BJI-500, Bechl Ttexnuueckue BT-500; TepMoMeTpsl
7abopaTopHbIe CTEKISHHBIC, CIUPTOBKH;, OaHs BOJSHAS; INTATUBBI JUISI MPOOHPOK,
MTaTUBBl (PU3UYECKUE; HOXKHUIIBI; CEKyHAOMEp J1a0OpaTOpHbI; HAOOp J1abopaTOpHOU
MOCY/bl: MPOOUPKU, MEPHbIC LWJIMHIAPHI, MEPHBbIE KOJOBI, XMUMHYECKUE PEAKTUBBI;
naboparopHoe 000pyaoBaHue; mKadbl s XpaHEHUSI PEaKTUBOB M XUMUYECKOUW TOCY/IbI;
BBITSDKHAS] BEHTHJISIITUSL.

OcCHOBHOI nepeueHb MPUOOPOB, 0O0OPYTOBAHUS U TIPUHAJICAKHOCTEN, UCTIOTB3YEeMbIX
IpU MOATOTOBKE U MPOBEJCHUU JIA0OPATOPHBIX pabOT B TPeTheM ceMecTpe: CPe/CTBa
XUMUYECKOTO aHalu3a, BBITSKHAS BEHTWISALHWSA, AHAJUTUYECKUE BEChI, MEIIAJIKH,
BaKyyMHBIH Hacoc u Ap. Habop Heobxoaumoro 060py10BaHus U PEareHTOB 00eCIeunBaeT
BO3MOXXHOCTh peajn3alii JabopaTOpHBIX pabdOT, MPEAYCMOTPEHHBIX MPOTPAMMOM
(Dorokonopumerp — KOK-3; Habop XMMUYECKON MOCYABl U PEAKTUBOB; IITATUBBI; BECHI
texunyeckue — BT-500; Bechl ananutnueckne BJI -200; TOpCHOHHBIE BECHI;
KOJIOOHArpeBaTeIu; MEIIAJKH C JJIEKTPUYECKUM IPUBOJIOM; TEPMOMETpP PTYTHBIM U
KOHTaKTHBIA; TpUOOp IS OMpEIeiCHUS KpaeBOro yria CMadyuBaHUS; TEPMOCTAT;
acIUpaTopbl, MaHOMETpPHI, npudop Pebunaepa, mpubop s MOCTPOCHUS JUATPAMMBI
IIJIABKOCTH ).

HabGop HeoOxoammMoro o0OpyAOBaHWS M PEAKTUBOB OOECIEUUBAET BO3MOXKHOCTH
peannzanuy J1a0OpaTOPHBIX paboT, MPEIyCMOTPEHHBIX Mporpammoi. B ciyudae
OTCYTCTBHSI HEOOXOAMMBIX MNPUOOPOB, OOYYAIOIIUECS HCHOIB3YIOT WHTEPAKTUBHBIN
MaTepHail.



9. MeToanyeckue peKOMEHAAINH JJI CAMOCTOATEIbHOI padoThl 00y4aroUIUXCs

B ocHoBe caMocTosSITeNbHON pabOThl OOYYaIOIIMUXCS JIEXkKAT: COAEp:KaHue padoueit
y4eOHOM MpOrpaMMbl, BOMPOCHI JJIS MOATOTOBKA K KOHTPOJBHBIM paboTaMm, a TaKkKe
CaMOCTOSITENIbHOE N3yueHne MHTepHeT-pecypcos.

[Ipuctynas k padbote, Kaxxablid 00y4Jaronuics J0KeH MPUHUMATh BO BHUMAHHE
CJIEAYIOIIME MOJOKEHUS: JUCHUIIIMHA TOCTPOEHA IT0 MOAYJIbHOMY ITPUHLINITY, KayKIbII
MOJIyJIb TIPEICTABISIET COOOM JIOrMUECKU 3aBEPIICHHBIN pa3iel Kypca.

JleKuMOHHBIE 3aHATHSA TOCBAILEHBI PACCMOTPEHHIO KITFOUEBBIX, 0230BBIX MOJ0KEHUI
Kypca 1 pa3bsCHEHUIO YUeOHBIX 3a/JaHUI, BBIHOCUMBIX HA CAMOCTOSITENIbHYIO TPOPabOTKY.

JlabopaTtopHblie padoThI IpeIHA3HAYEHBI I TPUOOPETEHUS OIbITA IPAKTUYECKOMN
peamu3alii  OCHOBHOW  Mpo(ecCHOHATBHOM o0Opa30BaTebHOM IIPOrPaMMBI.
MeTtoauueckue yka3aHus K JJabopaTOpHbIM paboTaM MpopadaThIBalOTCs 00yUYarOLIUMUCS
BO BpEeMs CAaMOCTOSITENIbHOW MNOAroTOBKM. HeoOXonumblii  ypOBEHb MOJATOTOBKU
KOHTPOJIUPYETCS Mepel MPOBEACHUEM JTAOOPATOPHBIX padoOT.

CamocrosiTeibHass padoTa 00yYarOIIMXCS BKIIOYAET MPOPAOOTKY JIEKIIMOHHOTO
Kypca, odopmieHue JsabopaTopHblx pabor u np. CamocTtodrenbHas paboTa
IpeIyCMaTpUBAET HE TOJIBKO MPOPAaOdOTKYy MaTepHalioB JIEKIIMOHHOIO Kypca, HO M HUX
paclIMpeHue B PE3yJbpTaTe ITOMCKA, aHAIW3a, CTPYKTYPUPOBAHUSA W NPEACTABICHUS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(OPMALIK U3 BCEX BO3MOKHBIX UCTOUYHUKOB.

Tekymmii KOHTPOJIb NPOBOJIUTCS B TEUYEHUE KaXXAOTO MOAYJISA, €r0 HTOTOBBIE
pe3yJbTaThl CKJIAABIBAIOTCS W3 OLEHOK 10 CIEAYIOIUMH BHAAM KOHTPOJBHBIX
MEPOIPUATHM:

e 3aIuTa Ja0OpaTOPHBIX PAdOT;

o KOHTpPOJIbHBIE PaOOTHI;

« paboTa Ha JeKUUAX U Ja00PATOPHBIX 3aHATHUSX.

OcBOEHME AUCUUILIMHBI, €€ YCHENIHOE 3aBEPIICHUE HA CTAaIUHA IPOMEKYTOUHOTO
KOHTPOJIsI BO3MOKHO TOJIBKO MPHU PETYIIAPHON paboTe BO BPEMS CEMECTPA U IMJITAHOMEPHOM
ITPOXOXKIEHNUHN TEKYIIETO KOHTPOJIS.

Jlns 3aBepiieHus paboOTbl B ceMecTpe OOydYaromMics JOJDKEH BBIIOJHUTH BCE
nabopaTopHbie pabOThl, KOHTPOIHHBIE MEPOTIPUSITHSL.

IIpomexxyToyHasi arrecTauMs IO pe3yJbTaraM IEPBOTO U BTOPOr0 CEMECTPOB IO
U3y4aeMol IUCLUUIUIMHE POXOIUT B (hopMe 3a4eTa, [0 pe3yibTaTaM TPEThEro CEMecTpa
— B (dopMe 3k3ameHa. OCBOCHHME KIIIOUEBBIX, 0a30BBIX TMOJOKEHUN IUCHIUIUIUHBI,
COCTaBJISIFOIIMX OCHOBY OCTaTOYHBIX 3HAHUU MO HEH, MPOBOAUTCS MPU NOATOTOBKE K CAAYE
3a4€TOB U DK3aMEHa.

10. MeToauyeckue peKoOMeHIANH JIS IPenoiaBareJisi

PekomeHmyeTcsi MIMPOKOE WCIOJIb30BAaHUE AKTUBHBIX M WHTEPAKTUBHBIX METOOB
oOy4denwusi, (JOHIOB OIICHOYHBIX CPEJCTB, BKJIIOYAIONIMX TECThl W TUIIOBHIE 3a/IaHWS,
MO3BOJISIONINE OIICHUTH 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITCTCHITHM.

[Ipu mpoBeneHun 1aOOPAaTOPHOTO MPAKTHKyMa HEOOXOAMMO CO3/1aTh YCJIOBHS JUIS
MaKCUMAaJIbHO CAMOCTOSITEIBHOTO BBITTOJTHEHHS 00yUYarOIIUMHUCS JIA0OPATOPHBIX padoT.

[Tpu nmpoBeieHnn J1ab0PaTOPHOTO 3aHITHSI IPETIOIABATEII0 PEKOMEH Ty eTCS:



1. Ouenka paboTsl 00yyarouierocs B 1a00paToOpyu U MOTYyUYEHHBIX UM PE3YJIbTaTOB (C
OLICHKOM).

2. [IpoBepka oT4eTa O BBINMOJHEHHOM JJaOOpaTOpHO paboTe (C OLICHKOM).

3. [IpoBenenue 3anuThl 1JabopaToOpHOM PabOTHI (B YCTHOM UITM TECTOBOM (hopme) Mo
TEOPETUYECKOMY U MPAKTUYECKOMY MaTepualy J1abopaTopHOil pabOThI (C OLEHKO).

[Ipu 3amure 1a60paTopHOIl pabOThl 0OYUYAIOIIUICS JOJIKEH YMETh OOBSICHAThH LETH,
3aa4M, XOJ| TPOBEACHMS OSKCIIEPUMEHTOB, UX pE3yNIbTaThl, CJCJIaHHbIE BBHIBOABI. B
IpOIECCe MPOBEICHUS OMBITOB OOYyYarolIMecs PAaCUIMPSAIOT CBOM MPEJICTABICHUS O
BEIIECTBAaX, X CBOMCTBAX, MPUOOPETAIOT MPAKTUIECKUE HABBIKH.

B xonme mpoBeneHus 3aHATHI 0O0ydarommecs TOJKHBI YYUTHCS (OPMYyIHPOBATH
COOCTBEHHOE MHEHHE, MPABUIIBLHO BBIPAXXAaTh MBICIH, JOKAa3bIBaTh CBOIO TOUKY 3PEHHUS,
BECTU JUCKYCCHIO, YyBaXaTh allbTEPHATUBHOE MHEHUE. OITO JIOJDKHO TIOMOYb
c(opMUpPOBATh HaBBIKM, HEOOXOJUMBIE OyAyLIEMY CHEIHAINCTY B MPOoeCCUOHATBLHON
nesiteabHOCTH. Peanu3aiusi aKTHUBHBIX W WHTEPAKTUBHBIX METOJOB MPU H3YYCHUU
JTUCHUTUTMHBL « XUMUYECKUE OCHOBBI TEXHOJOTUM MOJUTPadUUYECKOro U YIMaKOBOUHOTO
MPOU3BOJICTBA» BO3MOXHA Ha JIGKIIMOHHBIX M JIA0OPATOPHBIX 3aHATUSAX IyTEM
IPOBEJCHUS TUCKYCCU, TUAIOroB, becell, pa30opa KOHKPETHBIX CUTYallMOHHBIX 33/1a4.

CamocrosTenbHas paboTa — 3T0 HanOoJee BaXKHBIA TyTh OCBOECHUS 00YYarOIUMHUCS
HOBBIX 3HaHWI, YMEHU, HABBIKOB MPU M3YYEHHH NUCUUIUTMHBI. OOpa3zoBarenbHas LEIb
CaMOCTOSITENIHOM PabOThl — OCBOCHHWE XHMHUYECKOW TEPMHHOIOTHH, (HOPMHUPOBAHHE
HABBIKOB XMMHUYECKOTO MBIIICHHUS, SKCTIEPUMEHTAIFHBIX YMEHUH, YMEHUN paboTaTh ¢
y4eOHON JUTEpaTypoil, MPOU3BOJUTh XHMHUYECKHE pacueTbl. Pa3BuBaromias ueimp —
pa3BUTHE CAMOCTOSITEIBHOCTA, YMEHHH aHAJIM3UPOBATh SIBICHHUS W J€JaTh BBIBOJIBI.
CamocrosiTenbHass paboTa MOXKET ObITh NCTOYHUKOM 3HAHMM, CITOCOOOM HMX MPOBEPKH,
COBEPILIEHCTBOBAHMSI M 3aKPEIJICHUS 3HAHHM, YMEHUN, HABBIKOB. DTOT BU/ ACSATEIBHOCTH
oOyJaroluxcs MPOXOIUT MO KOHTPOJIEM MPENoiaBaTesl.

[Ipn opranuzanuu BHEAYAUTOPHON CaAMOCTOSITEIbHOW pabOThl MO JUCIUIUIMHE
MPETOAaBaTEN0 PEKOMEHIyEeTCS NCIIOIb30BaTh CIEeAYIOIMue (OPMBI:

1. BrinosiHeHWe AOMANIHUX 3aJlaHUM pa3HOOOpPa3HOTO xapakrepa (pelieHue 3ajad,
W3y4YeHHE YU4EeOHOU JIUTEPaTyphl U T.1.).

2. BEITIONIHEGHWE WHIWBHAYANbHBIX 3aJaHWl, HANpPaBICHHBIX HA pa3BUTHE Y
00yJarommxcss CaMOCTOATEIPHOCTH ¥ MHHUIMATUBHI. VHIWBHIyanbHOE 33/JaHHE MOXKET
MOJTy4aTh KaK KaKIblid 00yJarOMUNACs, TaK U YaCTh O0YYAIOIINXCS TPYTIIIHI.

B pamkax m3ydenus kypca « XUMUYECKHE OCHOBBI TEXHOJIOTHHU MOJUTPAPUIECKOTO U
YIIaKOBOYHOTO IMPOU3BOJCTBa» BO3MOXHO TIOCEUICHHE TEMaTHUYECKUX BBICTABOK MU
CEMHUHApPOB.



[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ DenepaibHbIM  TOCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAHJIAPTOM BBICHIErO0 OOpa30BaHMs IO HAMPABICHUIO MOJATOTOBKH
OakamaBpoB  29.03.03 TexHosioruss mogurpaguyeckoro M  YNaKOBOYHOIO
NPOM3BOACTBA, TO TPOPWIIO TOATOTOBKH «J/IM3aliH W TEXHOJOrMH CO3JaHMS
BHU3YAJILHOT0 KOHTEHTA



Ilpunoscenue 1
CTpyKTypa u coaepkaHue JMCHUUIIMHBI « XUMHU4YeCKHEe OCHOBbI TEXHOJIOTHH MOJIUTPAQHUIECKOr0 U YIIAKOBOYHOI 0
NPOU3BOACTBA» M0 HANIPABJIEHUIO MOATOTOBKH
29.03.03 «TexHosorusi NOJAMIPaPpuIeCKOro M ynakoBOYHOI0 MPOU3BOJACTBA
Ipoduas noaroToBku «/Iu3aiiH U TEXHOJOTHH CO3IAHUA BU3YAJILHOT0 KOHTEHTA)

(0axasaBp)
Buabl yueOHoili padoThl, dop-
2 = 8 BKJIIOYAS CAMOCTOSATEJIbHYI0 Buabl camocTosiTeIbHOM padoThI MBIAT-
Pasznen 2 é 5 paboTy o0yuarommxcs, o0yyarommxcst TecTa-
/n S E § U TPYA0EMKOCTh B Yacax A
J | I/C | J1a6 | CPC | KCP | K.P. |K.IL| PI'P | Pegepar | K/p | D | 3
IlepBblii cemecTp
1 Pasznen 1. Tema 1. BBenenne. Kiaccol 1 1 ) 1
' XUMHYECKHUX COe}IHHeHHﬁ.
2 Jlabopamopnas paboma 1 2 2 1

«Kiaccel XUMHUYECKUX COETUHEHUN »

Jlabopamopnas paboma
3 «[TonmyueHne MaIopacTBOPUMBIX 1 4 5 1
' THUAPOKCHJIOB U CYJIb(HUIOB C TOMOIIIBIO
OOMEHHBIX PEaKIIHii»

4 Pazgen 1. Tema 2. CTpoenue aToma u 1 ) ) 1
' nepHOINYecKHii 3aK0H

Jlabopamopnas paboma
5. «OnpeneneHne MOJIIPHOW MacChl 1 5 2 1
9KBHBAJICHTA AJTFOMUHHSD)

Jlabopamopnas paboma

6. «Omnpenenenue TermwioBoro 3¢pdexra 1 7 2 1
pEaKIUU paCTBOPEHMUS COJIECH)

1. Paspgen 1. Tema 3. XuMuueckast CBA3b. 1 3 2 1

8. Jlabopamopnas paboma 1 15 2 1

28



«'maponus cone»

Jlabopamopnas paboma

% «CMeleHne XUMUYECKOTO PAaBHOBECHSD» 8
Pazgen 1. Tema 4. OcHOBHbIE

10. | 3akonomepHOCTH NpOTEKAHMS 5
XMMHYECKHX peaKkiuii
Jlabopamopnas paboma

11. | «3aBrCUMOCTH CKOPOCTH XUMHYECKOM 9
pEaKIUK OT KOHIICHTPAIIMH PEarcHTOBY
Jlabopamopnas paboma

12. | «3aBuCUMOCTH CKOPOCTH XUMHYECKON 10
pEaKIUK OT TeMIIEPATypPhI»

13. | Pasmen 1. Tema 5. PacTBopsl 6
Jlabopamopnas paboma

14. | «IIpuroroBieHue pacTBOpa 3aJaHHOM 13
KOHIICHTPAIIMN

15, Jlabopamopnas paboma 15
«OmnpeneneHue TUTPa a30THOM KUCIOTBI»

16. | Pa3zgen 1. Tema 5. PacTBOpBI 7

17, Jlabopamopnas paboma 16
«EKTPOIUTHYECKAS TUCCOITUAITUSI
Jlabopamopnas paboma

18. | «OxucnMTENBEHO-BOCCTAHOBHUTEIBHBIE 1
peaKImm»
Pa3nen 1. Tema 6. OxucanreabHo-

19. | BoccraHoBHTENBHBIE peAKIHHL 9
DJIEKTPOXMMHUYECKHEe MPOLeCChI

20. Jlabopamopnas paboma 3
«l"aJIbBaHUYECKHUE DIIEMEHTBD

21 Jlabopamopnas paboma 4
«IJEKTPOIIH3 BOJHBIX PACTBOPOB COJICH»

22. | Pazmen 2. Tema 1. XuMusI S-3J1eMEHTOB 10

23 Jlabopamopnas paboma 5
«CBo¥iCTBa S-311eMEHTOB | rpynimbD

o4 Jlabopamopnas paboma 6
«CBoiicTBa S-35eMeHTOB || Tpymmmbn)

25. | Pazmen 2. Tema 2. Xumusi p-3JieMEeHTOB 11

26. | Jlabopamopnas paboma 7




«CsotictBa p-anementoB V|| rpynmen
Jlabopamopnas paboma

27. 4 8 2 1
«CsoiicTBa p-anemenToB VI rpynms

28. | Paznen 2. Tema 2. Xumusi p-3J1€MeHTOB 13 2 1
Jlabopamopnas paboma

29. 4 10 2 1
«CnoiictBa p-anemenToB V u IV rpymm»

30. ﬂa60€am0pﬂaﬂ paboma 11 5 1
«CBOWCTBa AIIOMHHHSD)

31. | Pa3nen 2. Tema 3. Xumusi d-31eMeHTOB 14 2 1

32, ﬂa60]v9am0pHaﬂ paboma 12 2 1
«CnoiictBa p-anemenToB |1 rpymmsny

33 ./7a60]v7am0pHa;1 paboma 13 5 1
«CgoiictBa d-371€MEHTOB»

34. Pa3nen 2. Tema 3. Xumus d-3j1eMeHTOB 15 2 1
Jlabopamopnas paboma

35. . 14 2 1
«[TomyueHne KOMIUIEKCHBIX COCANHEHUIDY
Jlabopamopnas paboma

36. | «DOTOMETPHUECKOE ONPEIETIEHHE 16 2 1
KOJINYECTBA HUKEIISl B PACTBOPAX)
Dopma ammecmayuu 17-18
Bcero yacos no qucuuIuinHe 24 48 36
B TIEPBOM CEMECTpE

Bropoii cemecTp

Pa3nes 1. OcHOBHBIE NOHATHS
XUMHMYECKHUX MPOLECCOB U UX CBS3b €
TEXHOJIOTHYeCKUMH MPoLeccaMu B

1 noaurpadpun 1 2 2
Paznen 2. YrieBoaopoasl
Tema 1. [IpenebHbIe YIiieBoAOPOIbI
(aJIKaHbI)

2 BBoaHoe 3aHATHE Ta00paTOPHOTO 5 5 2

' MpaKTUKyMa
3 JlaboparopHas pabota Nel. 2 2 2

«IIpenenpHBIC YTIIEBOAOPOIEI (ATKAHKI ))




Tema 2. DTU/IEeHOBBIE YIJIEBOAOPOIbI
(asnkenbl). JlueHoOBBIE YTIJIEBOAOPOIBI
(ankaaueHbl)

JlabopaTopnas padota No2
«OTUJICHOBBIC YTIIEBOIOPO/IBI; TIOTYICHHUE
Y XUMHUYECKHE CBOWCTBAY»

JlaGoparopHas pabota Ne3
«AIIETHJICHOBBIC YTJICBOIOPO/IbI:
MOJTy9IE€HHE U XUMHUIECKHE CBOMCTBAY

Tema 3. AlleTnj1eHOBELIE
YIJIEBOAOPO/bI (AJIKUHBI)

Tema 4.

ApoMaTuyecKue yrjieBoJ10poabl

JlaGoparopHas pabora Ned
«ApOMaTHYECKUE YTICBOAOPOIBL:
TMOJIYYCHUC U XUMHUYCCKUC CBOICTBaY

JlaGoparopHas paboTa No5
«OIHOATOMHBIE CITUPTHI»

10.

Paznen 3. ®yHKIIHOHAJbLHBIE
NPOM3BO/IHbIE YIJIEBO0POI0B

Tema 1. CnupThl: 01HOATOMHBIE,
HEHACBIIEHHbIe 1 MHOT0aTOMHbIe.
Tema 2. ®eHobI

11.

JlaGoparopHas pabota Ne6
«MHOr0aToMHBIE CIIUPTHI ¥ PSHOTIBI»

12.

JlaGopatopnas pabota Ne7
«ANBJETUBI U KETOHBD)

13.

Tema 3. OxcocoeTHHeHUsI
(anbaerubl 1 KETOHbI)

14.

JlaGopatopnas pabota Ne8
«OHOOCHOBHBIE KApOOHOBBIE KHCIOTHDY

10

15.

JlaGoparopHas pabora Ne9
«JIByXOCHOBHBIC U aQpOMATHICCKHUE
KapOOHOBBIE KUCIIOTHI

10

16.

Tema 4. Kap6oHOBBIE KMCJIOTBI:
0THOOCHOBHbIE HACBILIIEHHbIE,
HeHACBIIIEHHbIe, apOMaTHYeCKHe U
JABYXOCHOBHbIE

11




17.

JlabopaTopnas padora Nel0
«Kupsl u Macnay

12

18.

JlaGoparophas pabora Nell
«MoHocaxapubI»

12

19.

Tema 5. Kupsi u macaa Tema 6.
YriaeBoabl: MOHO-, TU- U
MOJIMCAXaAPU/IbI

13

20.

JlaGopartopHas pabora Nel2
«Jlu- ¥ TIOJTMCaXapuIb»

14

21.

Jlaboparopnas pabota Nel3
«Anudaruueckue aMHHBDY

14

22.

Tema 7. AzoTcoaep:xaime
COeUHEHHUsI: AMUHbI, HUTPUJIbI,
U30HUTPUIbI, HUTPOCOEIMHEH UL,
m3onuanatel. Tema 8. luazo- u
a3ocoeqUHEeHUs

15

23.

Jlabopamopnas paboma Nel4
«ApOMaTUYECKUE AMUHBD)

16

24.

Jlabopamopnas paboma Nel5
«JInazo- 1 a30COCTMHEHNSI

16

25.

Tema 9. MHorosiiepubie u
reTepoOIMKINYECKHE COeIMHEHUA

17

26.

Jlabopamopnas paboma Nel6
«MHorosiJiepHble COeTUHEHUS

18

27.

Jlabopamopnas paboma Nel'7
«[eTeponKIMYeCcKie COSTUHEHUS

18

@OpM(l ammecmauuu

19-20

Bcero 4acoB 1o JUCHIUTLIHHE
BO BTOPOM CEMECTpe

18

36

54

Tpernii cemectp

Paznen 1. OcHOBBI XUMHYECKOM
TEPMOIMHAMMKH.

Jlabopamopnas paboma
«OrnpeeneHue TeioBoro a¢dexra
peaKIy HeUTpanu3aluu CUIbHON
KHUCIIOTHI CUJIBHBIM OCHOBaHHUEM),




Paznen 2. @a3oBble paBHOBECHS U
yY€eHHE 0 pacTBOpax.

Jlabopamopnas paboma
«O0YITNOCKOTIHSY.

Paznen 3. PacTBOpPBI 3J1€KTPOJIMTOB.

Jlabopamopnas paboma
«KuHeTnka pasioeHus: KOMIUIEKCHOTO
OKcaJiaTa Mapraiay.

Paznen 4. Xumuyeckasi KWHETHKA.
Doroxumuyeckue peakuun. Karaaus.

Jlabopamopnas paboma
«KuneTnka pa3noxeHust THocepHon
KHCJIOTBI: BIMSIHAE TEMIIepaTyphl Ha
CKOPOCTh PEaKIIN.

Pa3nmen 5. /lucniepcHbie CHCTEMBI.

10.

Jlabopamopnas paboma
«OnpeneneHue MOJTHOU NOBEPXHOCTHON
SHEPTUU KUIAKOCTEID.

10

11.

Paznen 6. Dusnueckass XUMHUA
MOBEPXHOCTHBIX SIBJIEHUI.

11

12.

Jlabopamopnuas paboma
«OrnpeneneHre NOBEPXHOCTHOTO
HaTSHKEHUS JKUIKOCTEN.

12

13.

Pasneu 6. Dusnueckass XuMHs
TIOBEPXHOCTHBIX SIBJICHHIA.

13

14.

Jlabopamopnas paboma
«3yuenue ancopoiun [TAB Ha TBepABIX
azicopOeHTax».

14

15.

Pazpnen 7. CBoiicTBa 1MCHIEPCHBIX
CHCTeM.

15

16.

Jlabopamopnas paboma
«CequMeHTAIIMOHHBIN aHAIN3
JHUCIIEPCHOCTH IPy00 TUCTIEPCHBIX
MIOPOIIIKOBY.

16

17.

Pasnea 8. OTaennHbIe KIacChl
JMCIEPCHBIX CHCTEM.

17

18.

Jlabopamopnas paboma
«OmnpeneneHue KPUTHIESCKON
KOHIICHTPAIH MUTICIUIO00Pa30BAHUSY.




Dopma ammecmauuu 19-20
Bcero yacoB 1o IUCIUILIIMHE 18 36 54
BO BTOPOM CEMECTPE
Bcero 4yacoB o JUCUHMILJIAHE 60 120 144

3a Bechb nepuoj odyueHust
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12, | 324 3aer,
Ounast 1 3 9 180 60 120 | 144 3auer,
IK3aMeH
O6ma;1 TPYAOCMKOCTb JUCHUIITIMHBI COCTABJIACT 9 3ayeTHBIX CAUHUIIBI.
CemecTpbl
Buj y4yeOnoii paboTnl Beero 4acos
1 2 3
KounTakTHas padora(scero) 172 60 60 52
B toMm uncie:
Jlekun 52 20 20 12
JlaGopaTophsbie paboThI (JIP) 120 40 40 40
[IpaxTuueckue padots! (I1P)
CamocrosiTesibHas padoTa (Bcero) 152 50 50 52
B Tom uucre:
KonTponbnas pabora
pyeue 8uodvl camocmosmenvHot pabomsl
Bua npomMe:xxyTouHOM aTTecTauum (3aver, 3aueT, 3ayer,
3auer 3ader | Dx3amMeH
IK3aMeH) DK3aMeH
OO11ast Tpy10EMKOCTh Jac./3a4. eJ 324/9 3/108 3/108 3/108
Tpyno-
No No paznema HaunmenoBanue nabopaTopHbBIX padoT €MKOCTb
n/n JUCLIATIIIHBI (vacsr)
1-it cemecmp
1. Pasgenl. Tema 1l Knaccer xumuueckux coeaunenuii (4. 1, 2) 2
2. Pazpen 1. Tema 1 Knaccer xumuueckux coeaunenuii (Y. 3, 4) 2
3 Paszen 1. Tema 1 [TosydyeHue ManopacTBOPUMBIX l“I/I)IpOKCI/I)IOIE 51 2
Cy.]'IB(i)I/II[OB C IOMOLIBIO 06M6HHLIX peakuuun
7 2
4. Pa3nen 1. Tema 3 (OL{Iple,;IeJICHI/IC MOJIAPHOU MaCChl DKBHBAJICHTA aJIOMUHHU A




OHpC}lCJ’IeHI/Ie MOJ'ISIpHOfI MacCChl OKBUBAJICHTA aJIFOMHWHUA

5. Pasnmen 1. Tema 3
a (4.2.)
Ormpenenenue TeruoBoro 3¢ Gexra peakiuy pacTBOPSHHs
6. Pazpmen 1. Tema 4 pea b peaKHi p p
couteit
7. Paznmen 1. Tema 4 CMeleHne XUMHYECKOTO PaBHOBECHS
3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIuy OT
8. Paznen 1. Tema 4 p peak
KOHIICHTPAIIMU PEarcHTOB
3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIuy OT
9. Paznen 1. Tema 4 p beak
TEeMIIepaTyphbl
10. | Pasmenl.Temab DNEKTPOIUTHYECKAS TUCCOIUALIHS
11. Paznen 1. Tema 5 PpH CHIBHEBIX 3JIEKTPOIUTOB
12. | Pazmenl. Temab pH cnabbIx 371€KTPOIUTOB
IIpurorosnenue pacTsopa 3a1aHHON KoHIIEHTparuu (U.
13. | Pazmenl.Temab 1 §) p pasal ueHTpari
[IpuroroBneHue pacTBopa 3aJaHHOM KOHUECHTPALIMHU
14. | Pazpmenl. Temab p p pasa HeHTpal
4. 2.
15. | Paszmenl. Tema5 I'uaponus coneii (Y. 1)
16. | Pasmenl. Temab T'upponus coneit (Y. 2)
17. Paznen 1. Tema 5 3aBHUCUMOCTB PACTBOPUMOCTH COJIEH OT TEMIIEPATYPBI
18. Paznen 1. Tema 5 OcaxJieHHEe U PACTBOPEHUE OCAKOB
KUCITUTEIIbHO-BOCCTAHOBUTEITHHBIC PEAKIIUH B
19. | Pasmenl. Tema 6 0 . peakt
KHCIIOTHO# cpejie
KUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH B IIETOUHON
20. | Paspmenl. Tema 6 0 peaKt B
cpene
21. Pasgen 1. Tema 6 TI"anpBaHnuyecKue 3JI€MEHTEI
22. | Pasmenl. Tema6 DIIEKTPOJIH3 BOJHBIX PACTBOPOB COJIEH
23. | Pasmen 2. Temal CaoiicTBa S-311€MeHTOB | rpyIIIIbI
24, Paznen 2. Tema 1 CaoiicTBa S-3nemMenToB || rpynmsl
25. Paznen 2. Tema 2 CaoiictBa p-anemenTtoB VI rpynmsr
26. | Pasmen 2. Tema 2 CaoiictBa p-a1emenToB VI rpyrms
27. | Pasmen 2. Tema 2 CaoiicTBa p-37€eMeHTOB V TPYIIITHI
28. | Pasmen 2. Tema 2 CaoiictBa p-31emenToB |V rpymmst
29. | Paspmen 2. Tema 2 CBoiicTBa aTIOMUHUS




30. Paznen 2. Tema 2 CaoiictBa p-anementos |l rpymmsr
31. | Paspmen 2. Tema3 CaoiictBa d-311€MEHTOB
32. | Paspmen 2. Tema 3 CBo¥icTBa 3JIEMEHTOB MTOATPYIIIIHI XKee3a
33. | Paspmen 2. Tema 3 CaoiicTBa XpoMa
34. Paznen 2. Tema 3 CaoiicTBa Maprasua
35. | Pasmen 2. Tema 3 [MonyueHne KOMIUICKCHBIX COSANHEHHI
Pa3zenenre HOHOB TSDKEIBIX METAJUIOB METOIOM
36. | Pasmen 3. Temal A . A
OyMaxHOH XpoMaTorpadun
37. | Paspmen 3. Tema 2 Ormpenenenue TUTPa a30THON KUCIIOTHI
dotomeTprueckoe onpeeneHne KOJmIecTBa HUKEIs B
38. | Paspmen 3. Tema 2 P peA
pacTtBopax2
2-1t cemecmp
1. Pazmen 2. Tema 1 | IlpenensHbie yraeBOIOPOIBI (aTKAHBI)
DTHJICHOBBIC YTTICBOIOPOIbL: MTOJYYCHHE U XUMUICCKUES
2. Pasznen 2. Tema 2 N Y AOPOL M
CBOICTBa
ATICTHIICHOBBIC YIIICBOJOPOIbI: TIONyYCHUE U XUMHYECCKUEC
3. Paznen 2. Tema 3 te ¥ AOPOA Y
CBOIICTBa
ApoMaTHYecKue yriieBoJ0POIbl: HOIyYSHUE U XUMHUYECKUE
4. Pasnen 2. Tema 4 | PO y AOPOA y
CBOIICTBA
5. Paznmen 3. Tema 1 | OnHOaTOMHBIE CITUPTHI
6. Paznen 3. Tema 2 | MHOTOaTOMHBIE CITUPTHI ¥ (PEHOIIBI
7. Pasgen 3. Tema 3 | Anbaeruibl U KETOHBI
8. Pa3nen 3. Tema 4 | OHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI
9. Paznen 3. Tema 4 | JIByXOCHOBHBIE H apoMaTH4eCKre KapOOHOBBIE KUCIOTHI
10. | Pasmen 3. Tema 5 | XKups u macna
11. | Pasnen 3. Tema 6 | MoHocaxapuibt
12. | Pasmen 3. Tema 6 | [lu- u ommcaxapu/ibl
13. Paznen 3. Tema 7 | Anudarnueckue aMUHBI
14. | Pasnmen 3. Tema7 | ApoMaTHyeCKUE aMUHBI
15. | Pasgen 3. Tema 8 | Jlnazo- u a30COCAMHECHHMS




16.

Pasgen 3. Tema 9

MHorosiepHbIe COeTUHEHUS

17. Pa3men 3. Tema 9 | ['eTeponuKIMYEeCKUE COCTUHEHUS
3-it cemecmp
Omnpenenenue TemnoBoro 3pdexra peakuu
1. 1 HEUTPATU3allU CUJIBHOM KUCIOThI CUJIBHBIM
OCHOBaHHEM.
2. 2 Jlnarpamma 1iaBKOCTH OMHAPHOW CUCTEMBI.
3. 2 Juarpamma pacTBOpUMOCTH (peHONI-BOJIA.
N3yueHne 3aBUCUMOCTH J1aBJIEHUSI HACBIILIEHHOTI'O I1apa
4. 2 JKUJIKOCTH OT TEMIIEPATYPhL.
Jlnarpamma miaaBKOCTH HEU30MOPGHHO-KPUCTALTU3YIO-
5. 2 mIeHCS CUCTEMEL.
6. D0yIITMOCKOIHSL.
7. 4 KuneTtnka nHBepcuu TpOCTHUKOBOIO caxapa.
Kuneruka paznoxeHus: KOMIDIEKCHOTO OKcaJlaTa
8. 4 Maprasia.
9 4 Kunerunka pas3noxeHus THOCEPHON KUCIIOTBI.
Onpenenenre MOBEPXHOCTHOTO HATSKEHUS KUAKOCTEH
10. 6 Pa3IMYHBIMU METOJAMHU.
Onpenenenne MoJHOM MOBEPXHOCTHON SHEPTUU
11. 6 SJKUIKOCTEH.
Nzyuenue ancopobunu [TAB Ha rpanune pa3zaena a3
12. 6 KUJKOCTh-Ta3.
N3ydenue ancopOIMu U3 )KUAKUX PACTBOPOB HA
13. 6 TBEPJIOM aJICOpOEHTE.
Uccnenosanue Busausd IIAB Ha cMaunBaHue u
14. 6 aJre3UI0 TBEPJBIX TOBEPXHOCTEN.
CenuMeHTAIIMOHHBIN aHAIN3 JUCTIEPCHOCTH Ipy0o
15. 7 JIACTIEPCHBIX MOPOIIKOB.
DnextpodopeTudeckoe onpeeeHue
16. 7 3JIEKTPOKUHETHYECKOTO OTEHIIHAIA.
N3yuenne koarymsiuu v CTaOUIU3aH THAPO30JIS
1r. 7 ruapokcuaa xenesa (I1I).
Onpenenenne CpeIHEro pa3mMepa YacTHIL
18. 7 MOJTUAUCTIEPCHOTO JIATEKCa TYPOUIUMETPUICCKUM
METOOM.
19. 8 [Tonydyenue 3MyNIbCU U U3yYEHHE UX CBOWCTB.
20 8 OrnpezenieHne KPUTUUECKOW KOHIICHTPALIUU

Mnuennoo6pa3013aHH;1 Pa3IMYHBIMU METOAAMMU.




HccnenoBanne KUHETUKU HAOyXaHUs

2L. 8 BBICOKOMOJIEKYJISIpHBIX coenuHenui (BMC).
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MOKA3ATEJIb YPOBHSI C@OPMHUPOBAHHOCTH KOMIIETEHIIUIA

XHUMHYECKHE OCHOBBI TEXHOJIOTHH MOJUTPAPUIECKOro U yIaKOBOYHOI0 MPOU3BO/ICTBA

@I'OC BO 29.03.04 TexHo10rus1 MOJUTPAPUIECKOr0 U YIIAKOBOYHOI0 POM3BOACTBA

B nporiecce ocBoeHUst JaHHOH TUCIUTUIMHBI 00yJaroImuicss GOpMUPYET U AEMOHCTPUPYET CIICAYIOIIHE
o0menpodgeccHoHATbHbIE KOMIIETEHIIUM!

KOMIIETEHILIUH Ilepeyenb KOMIIOHEHTOB TexHoJiorus ®opma CreneHu ypoBHeil 0CBOCHHUS
UHAEKC| ®OPMYJIMPOBKA ¢opmupoBanus OLICHOYHOI'0 KOMIIeTeHIU i
KOMIIeTeHLI cpencrBa®®
Cnocobrocme 3HaAmMb: JICKIIUH, 3, 3, OJIP, | ba3oBblii ypoBeHb:
OIIK-1 | npumensamo - METO/IbI H3MEPEHHS U 00PaOOTKH IKCIIEPUMEHTATBHBIX caMmocrositenpHas | K/P, -BOCIPOU3BOJICTBO
ecmecmeeHHOHAY Y bl [TAHHBIX pabora, T,YO MOJTy4YECHHBIX 3HAHUII B
eu ymenv: nabopaTopHbIe X0J4€ TEKYILIEr0o
obweunicenepuvie | 00pabaTsIBaTh M MPEACTABIIATH SKCIIEPUMEHTAILHbIE BAHSTHS KOHTpOITS!
SHAHUA, MEMOOb naH(I)me B BUAC OTHCTOB ToBBIIEHHBI YPOBEHD:
Mmamemamuueckozo |40 -PAKTUYECKOE
- CIIOCOOHOCTHIO K CUCTEMATH3ALNN 1 0000IIEHUIO
ananu3a u MIPUMEHEHUE

MOOENUPOBAHUsL 8
obnacmu
npogheccuoHanbHol
oesmenvHoCmu

pe3yJIbTaTOB PadOTHI

HOJyYEeHHBIX 3HAHUH B
IpoILecce MorOTOBKH K
71a00paTOPHBIM,
NPaKTUYECKUM U
KOHTPOJIBbHBIM paboTam

**_ CokparieHust GopM OIIEHOYHBIX CPEACTB cM. B Tabmuie 2




Tab6auna 2

Hepeqem, OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «XHMHYECKHE OCHOBBI TEXHOJIOTHH

HOJII/IFpa(l)I/I‘ICCKOFO H YIIAKOBOYHOTI'0 ITIPOU3BOACTBA)

HanmenoBanue IIpencraBnenue
Ne OLIEHOUHOTO Kparkas xapakrepucTrka OLEeHOYHOTO OLIEHOYHOT'O
oC Cpe/ICTBa CpCACTBA cpencrea B DOC
[IpoayxT CaMOCTOATEJIbHOM paboThl
oOyJaromierocsi, MPeACTABISIOMUNA  COOOU
CPEICTBO MPOBEPKU YMEHUH MPUMEHSTH
OT4er o NMONYYCHHbIE  SHAHMA  JUI1  pelleHus
. MOCTaBJICHHOM 3a/1auu o 3apanee |DoHJ 1a00pPATOPHBIX
1 | 1abopaTopHoii paboTe .
(OJIP) ONpENIeTICHHONM  METOAMKE U KpaTKoe pabor
U3JI0’KEHUE B MMCHMEHHOM BH/JIE MTOJTYUYEHHBIX
pe3yIbTaTOB AKCIIEPUMEHTAIBHOTO u
TEOPETUYECKOr0  aHaju3a  OMpeesIeHHOM
y4eOHO- MCCIIeIOBATEIBCKON TEMBI.
N KomruiekTsl
KonrponpHas CpencTtBo MpOBEPKH YMEHHH MPUMEHATH BapUAHTOB
2 pabora MOJTyYEHHBIC 3HAHUA JUIs pelIeHUs 3aaad KOHTPOITHHbIX
(K/P) ONPEJIETICHHOT 0 TUIIA [0 TEME WU pa3Aeily .
3aaHui
CpencTtBo KOHTpOJIS, OPraHU30BAaHHOE Kak
crenuanpHas ~ Oecema  MeAaroruveckoro
VYcrHbli onpoc, paboTHUKa ¢ O0OydYalIIUMCA Ha TEMBI, Bomnpocs! o
3 colecenoBanue CBSI3aHHBIE C M3Yy4aeMOW NUCIMIUIMHON, U TeMam/pazjiernam
(YO) paccuMTaHHOE Ha BBISICHEHHE 0O0bema JUCITUTUTAHBI
3HaHUN 00YyYaroUIerocs Mo ONPEACTICHHOMY
paszneny, TeMe, mpobiemMe u T.11.
Cucrema CTaHAApPTU3UPOBAHHBIX  3aJAHHM,
4 Tect MO3BOJISIIOIIAsT aBTOMATU3UPOBATh Mporeaypy | DOH TeCTOBBIX
(T) U3MEpPEHUsT YPOBHS 3HAHUM U yMEHUU 3aJaHu
oOyuJarorerocs
KommiekT BOmpocoB
3auer CpeAcTBo KOHTPOJIS YCBOEHUS 00yUYaIOLTIMCS M TECTOBbIX 3aiaHHuil
) 3) z;{ligigjr; § I1)\;1&1Tep1/1a~11'c1 MO BCEM PA3NCNaM |0 1 enien kauecTBa
’ OCBOCHHS
CpencTBO KOHTPOJISI CaMOCTOSITEIHHOM padOThI
o0yJarorerocs, MpeACTaBIsONee COO0H OTBET Komriext
6 SKS%ME:H Ha BOIIPOCHI, OXBaTBIBAIOUIME BCE pa3lieibl | JK3aMEHAIMOHHBIX
) (MOAYyM) IUCHUIUIMHBI; TO3BOJSET OLEHUTH OwnseToB
YPOBEHBb IPUOOPETEHHBIX 3HAHUIA
IHacnopr ¢oHA2 OLEHOYHBIX CPEACTB 10 AUCHHILINHE
«Xumuueckue 0CHOBbL MEXHON02UN NOAUZPAPUUECKO20 U YRAKOBOUHOZ0 NPOU3EOOCHIEA)
e Kon HaumenoBanue
wn KonTposmpyemble pazae/ibl IHCHUIIIMHbI KOHTPOJIMpPYyeMOii OIICHOYHOI0
KOMIIeTeHIUH cpelncTraa
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1-it cemecmp

Pasnen 1. Tema 1. Beeoenue. Knaccot

1. . OIIK-1 3, OJIP, K/P, T, YO
XUMUYECKUX COCOUHEHUIL.

2 Paznen 1. TeMa?. Cmpoenue amoma u OIK-1 3, K/P, T, YO
nepuoouYecKuil 3aKoH

3. | Paznen 1. Tema 3. Xumuueckas céa3o OIIK-1 3, 0JIP,K/P, T, YO
Pazpnen 1. Tema 4. Ocnoenvie

4, 3AKOHOMEPHOCHU NPOMEKAHUA XUMUYECKUX OIlK-1 3, OJIP, K/P, T, YO
peaxkyui

5. | Paznmen 1. Tema 5. Pacmeoput OIIK-1 3, OJIP, K/P, T, YO
Pasnen 1. Tema 6. Okucaumenvno-

6. | soccmanosumenvuvle peakyuu. OIIK-1 3, OJIP, K/P, T, YO
DnekmpoxumuuecKkue npoyeccol

7. Pasnen 2. Tema 1. Xumusn s-snemenmos OIIK-1 3, OJIP, K/P, T, YO

8. | Paznmen 2. Tema 2. Xumusn p-3nemenmos OIIK-1 3, OJIP, K/P, T, YO

9. Pasnein 2. Tema 3. Xumusa d-snemenmoe OIIK-1 3, OJIP, K/P, T, YO

10. | Paznen 3. Tema 1. Kauecmeennuwtii ananus OIIK-1 3, OJIP, K/P, T, YO

11. | Paznen 3. Tema 2. Konuuecmeennulii ananus OIIK-1 3, OJIP, K/P, T, YO

2-11 cemecmp

Paznen 1. Ocnosnvle nonsmus xumuueckux

1. nPOUEccos u ux céA3b C MEXHON0ZUUECKUMU OIIK-1 3,K/P, T, YO
npoueccamu 6 nonuzpaghuu

2 Paznen 2. Tema 1. Ilpeodenvnuie y2neeo0opoowvt OIMK-1 3, OJIP, K/P, T, YO
(ankamnsl)
Paznen 2. Tema 2. Imunenoeuvie

3. | yenesooopoowl (ankenwi). /uenosvie OIIK-1 3, OJIP, K/P, T, YO
21€6000p00bl (a1KadueHvt)

4 Paznen 2. Tema 3. Auemunenogwie OIK-1 3, OJIP, K/P, T, YO
y271€6000p00bl (ANKUHbBL)

5 Pasznen 2. Tema 4. Apomamuueckue OTK-1 3, OJIP, K/P, T, VO
21e6000p00bl

6. Pasnen 3. Tema 1. Cnupmeot: oonoamommnuie, OIIK-1 3, OJIP, K/P, T, YO
HeHACbIeHHble U MHOZOAMOMHbLE

7. | Pasgen 3. Tema 2. @enonwt OIIK-1 3, OJIP, K/P, T, YO

8. Pasgen 3. Tema 3. Oxcocoeounernus OIK-1 3, OJIP, K/P, T, VO
(anboezuovl u KemoHbwl)

9. Paznen 3. Tema 4. Kapoonoewie kuciomeoi: OTIK-1 3, OJIP, K/P, T, YO

OOHOOCHOGHbIE HacsvluieHHblE,
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HeHACbIUEeHHble, apOMamuYecKue u
08YXOCHOGHBbLE
10. | Pazgen 3. Tema 5. JKupot u macna OIIK-1 3, OJIP, K/P, T, YO
11 Pasnen 3. Tema 6. Yeneeoowvi: mono-, ou- u OINK-1 3, OJIP, K/P, T, VO
noaucaxapuonl
Paznen 3. Tema 7. A3omcoodepicawue
12 COCOUHEHUSA: AMUHbBL, HUMPUTIbL, OITK-1 3. OJIP. K/P. T. YO
" | uzoHumpuIBl, HUMPOCOCOUHEHUS, ’ ’ >
uzoyuanamol.
13. | Pasznen 3. Tema 8. [uazo- u azocoedunenusn OIIK-1 3, OJIP, K/P, T, YO
14, Paznen 3. Tema 9. Muozoaoepnvie u OIK-1 3, OJIP, K/P, T, YO
2emepoyuKIu1ecKue cOeOuHeHus
3-it cemecmp
Paznen 1. Ocnosvt xumuueckoii 2, 0JIP,K/P, T, I
L MepMOOUHAMUKU OINK-1
Paznen 2. @azoevie pasnosecusn u yuenue o 2, OJIP, K/P, T, 1
2. pacmeopax OIlK-1
3. | Paszgen 3. Pacmeopwi anekmponumos OTIK-1 3, OJIP, K/P, T, I
Paznen 4. Xumuueckas kunemuka. 2,0JIP, K/P, T, I
4| ®omoxumuueckue peakyuu. Kamanu3s OINK-1
5. | Pasnen 1. Jucnepcuvie cucmemot OIK-1 5, OJIP,K/P, T, I
Paznen 2. @uszuueckan xumusn 2, OJIP, K/P, T, 1
6. HO6EPXHOCMHBIX AGIEHUIL OTIK-1
7. | Paznen 3. Ceoiicmea oucnepcnuix cucmem OTTK-1 3, OJIP,K/P, T, [
Paznen 4. Omoenvnuie knaccol Oucnepcuvix 2, OJIP, K/P, T, J1
8. | cucmem OIlK-1

1. Ilepeyenb KOMIeTeHUMII ¢ yKa3aHHeM J3TAnoB UX GopMHpPOBaHMs B

AUCHUILIMHBI. POPMBbI KOHTPOJIA (POPMUPOBAHUA KOMIIETCHIMI

nmpouecce 0oCBOCHUs

Jranbl
Kox mo ¢popmupoBan
Komnerenuus DopmMa KOHTPOJIS
OMITETEHIL OIrocC op OHTpO usi  (pasgennl
JUCUMILTHHBI)
Cnocobnocmp npumensimo IIpoMe:XyTOYHBIN KOHTPOJIb:
ecmecmeeHHOHAYYHbLE U OIIK-1 | 324er, 3a4eT, oK3ameH

obweundceHepHvle 3HaHUA,
MEMOObL MAMEMAMULECKO20
AHAU3A U MOOETUPOBAHUSL 8
obaacmu npogheccuoOHaIbHOU
oesmenbHOCmu

Tekymuii KOHTPOJIb!

ompoc Ha 71a0b0paTOPHBIX
3aHATHSX;

3amuTa JJabopaTopHbIX padoT;
KOHTpOJIbHAast paboTa;
TECTUPOBAHUE

Bce paznenst
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2.Iloka3arean u KPUTEPHUH OLICHUBAHUSA KOMIIeTeHIInii IPHA U3YyICHUH TUCHUIIJIHHBI, OMMUCAHUEC
IHIKAaJ OICHUBAHUSA

2.1. KpuTepun olleHKH 0TBETa HAa IK3aMeHe
(popmupoBanue komnerenuun OIK-1)

«5» (OTJAMYHO): 00YJAIOIINIICS JEMOHCTPUPYET CHCTEMHBIE TECOPETHIECKHE 3HAHMS, BIIA/ICET
TCPMHUHAMU, ACTIACT aPryMCHTHUPOBAHHBIC BBIBObI 1 0606H_ICHI/I5I, MMPUBOAUT NPUMEPLI, TIOKA3BIBACT
CBOOOIHOE BJIaJICHUE MOHOJIOTHYECKOM PEUBIO M CIIOCOOHOCTB OBICTPO pearnpoBaTh Ha yTOYHSIOIIHE
BOIIPOCHI.

«4» (xopomIo): 00yJarOIIHiCsA JEMOHCTPUPYET MPOYHBIE TEOPETHIECKHE 3HAHUS, BIaIceT
TCPMHUHAMU, ACTIACT aPryMCHTHUPOBAHHBIC BBIBObI U 0606H_ICHI/I5I, MMPUBOAUT NPUMEPLI, TIOKA3bIBACT
CBOOOHOE BJIAJICHHE MOHOJIOTHYECKOM PEYbio, HO MPH ITOM JIEJNACT HECYIICCTBEHHBIC OIIMOKH,
KOTOPBIC 6BICTpO HCITPABJIACT CaMOCTOATEIIBHO i Ipu HE3HAYUTEIbHONI KOppCKIn
TPEIoIaBaTesIeM.

«3» (YIOBJIETBOPUTEJILHO): OOYUYAIOUIMIACS IEMOHCTPHPYET HETITyOOKHE TEOPETHUECKHE
3HAHUS, TMPOSBISET Ciabo CcHOPMUPOBAHHBIE HABBIKM aHAW3a SBICHUH M IPOIECCOB,
HEAOCTAaTOYHOC YMCHHC ACJIaTh apryMCHTUPOBAHHBIC BBIBOJAbI U IPUBOJUTH NPHUMEPHI, ITIOKA3bIBACT
HEJOCTATOYHO CBOOOHOE BIAJCHHE MOHOJIOTHYECKOW pEYbl0, TEPMHUHAMH, JIOTHYHOCTBIO |
IIOCJIEIOBATEIbHOCTRIO HM3JIOKCHHUS, JIETaeT OIIMOKH, KOTOPhIE MOJKET HCIPABHTh TOJBKO IPH
KOPPEKIIUH MPETO/IaBaTeIeM.

«2» (HeyJA0BJIETBOPUTEIbHO): OOYYAIOIIUICS JEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHX
OCHOB IMIpeaMeTa, HE yMEET JellaTh apryMEHTHPOBAHHBIC BBIBOIBI W NPUBOAUTH IPUMEPHI,
MOKa3bIBACT C1ab0e BIIAJCHHE MOHOJIIOTMYECKOW PEeUYbl0, HE BIAJCCT TCPMUHAMH, MPOSBIISCT
OTCYTCTBHE JIOTUYHOCTH M TIOCIIEI0BATEILHOCTH U3JIOKEHHs, JIC]aeT OMMOKH, KOTOPhIE HE MOXET
HCIIPABUTb AaXXC IMPH KOPPCKUUH NPCHOAABATCIIEM, OTKA3bIBACTCA OTBCYATH HA AONOJIHHUTCIBHBIC
BOIIPOCHI.

2.2. KpuTepuu olleHKH OTBeTa Ha 3a4eTe
(popmupoBanue komnerenuuii OIK-1)

3a4TeHO:

IpU OTBETE Ha MPEUIOKEHHbIE BOMPOCHI OOYYAIOLIUICS JAEMOHCTPUPYET CHUCTEMHBIE
TCOPCTUUCCKHUEC 3HAHUA, BIIAACCT TCPMUHAMU, ACTIACT apTrYMCHTUPOBAHHBIC BBIBO/AbI U 0606HI€HI/I$I,
IPUBOAUT NMPHUMEPHI, MOKA3bIBAET CBOOOJHOE BIIAJICHHE MOHOJIOTHYECKOH peublo M CIIOCOOHOCTH
OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI.

He 324YTeHO:

00yJaromuics: IEMOHCTPUPYET HE3HAHUE TEOPETHIECKUX OCHOB IPEIMETA, HE YMEET JeNIaTh
apryMEHTHPOBaHHbIE BBIBOABI W TPUBOJAMTH TPHMEpPHI, TOKa3blBaeT cinaboe BiageHUE
MOHOJIOTHYECKOMN p€Ybr0, HC BJIAACCT TCPpMUHAMH, TMPOABIACT OTCYTCTBHUEC JIOTUHHOCTH H
MIOCJICZIOBATEIEHOCTH H3JIOKCHUS, JIENIaeT OIMUOKM, KOTOpPBHIE HE MOXKET HCIPABHTh HaXe IPH
KOPpPEKIOHH IMperIoaaBaTeJICM, OTKAa3bIBACTCA OTBCUATH HA JOIIOJIHUTEIBHBIC BOIIPOCHI.

2.3. Kpurepuu oueHku padoThl 00ydarouerocs Ha Ja0opaTOPHBIX 3aHATHAX (OTYeT MO
J1a00paTOPHBIM padoTam)
(popmupoBanue komnerenmuii OIK-1)

«5» (0TIM4YHO): BBHINOJHEHBI BCE J1abopaTOpHbIE pabOThl, MPEIyCMOTPEHHbIE IUIAHOM, U
HalMCaHbl IO HUM OTYETHI; oOyuaromuiicss 6e3 omuboK caenanl HeoOX0AUMBbIE PACYEThl U IPAMOTHO
HaIrcas BIBOJBI K paboTaM.

«4» (XopolIo): BBIOJHEHBI BCe JabopaTOpHble padOThI, MPEIyCMOTPEHHbIE IJIAHOM, U
HaIUCaHbl 110 HUM OTYEThl; O0YyYaroIMiics C KOPPEKTUPYIOLUIMMHU 3aMEUaHUSIMHU IpernojaBaTens
c/ienan HeoOXOJUMbIE pacyeThl M IPaMOTHO HamKcal BHIBOJBI K paboTam
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«3» (Yn0oBJIETBOPHUTEJIBHO): BBINOJIHEHBI BCce JabOpaToOpHble pabOThI, MPEIyCMOTPEHHBIE
IUTAHOM, M HANHUCAHBl M0 HUM OTYETHI; C 3aMEUYAHMSIMH IpErojaBaTesis 0oOydaromuics cuenal
HE0OXOUMbIE PacyeThl U HamKcajl BBIBOABI K paboTaMm.

«2» (Hey/0BJIETBOPUTEIbHO): O0yUYAIOLIUIICS HE BBIOJHUI WU BBINOJHUI HEMPABUIHHO
nabopaTopHbie pabOThI, MPEAYCMOTPEHHBIE IUIAHOM; HE HAmHMcal MO HUM OTYEThl, HE CHeal
HEO0OXOIUMbIE PacyeThl U HE HAIMCAN BHIBOJBI K paboTaM.

2.4. Kputepuu olleHKH YCTHOIO ompoca
(popmupoBanue komnerenuuii OITK-1)

«5» (OTIMYHO): OOYyYAIOUIMICS JIEMOHCTPUPYET CHCTEMHBIC TEOPETHYECKHE 3HAHWUS,
BJIaACCT TCPMUHAMU, ACJIACT AapryMCHTHUPOBAHHBIC BBIBOJbI U O606H_ICHI/IS'I u GBICTpO pcarupyeT Ha
YTOYHSIOIINE BOIIPOCHI.

«4» (X0po10): 00yUarOIIUICS IEMOHCTPUPYET MPOYHBIE TEOPETHUYECKUE 3HAHMS, BJIaJCeT
TEPMUHAMH, JI€JaeT apryMEHTHPOBAHHBIE BBIBOJBI M OOOONICHUS, HO TIPH OSTOM JeaeT
HECYIICCTBCHHBIC OHH/I6KI/I, KOTOPELIC 6I)ICTpO HCIIPABJIAACT CaMOCTOATCIBHO niin npu
HE3HAYUTENILHON KOPPEKIIUH MIPEIOIABATEIIEM.

«3» (YIOBJIETBOPUTEILHO): OOYUYAIOMIMIACS IEMOHCTPHPYET HETIyOOKHE TEOPETHUCCKHE
3HAaHUA, HCAOCTATOYHOC YMCHHUC [€JIaTb apryMCHTHUPOBAHHLIC BBIBOABLI M IPUBOAWUTL IIPUMCPHI,
MIOKa3bIBAET HEJIOCTATOYHO CBOOOIHOE BIIAJCHUE TEPMHHAMH, JE€JIaeT OIIMOKH, KOTOPHIE MOXKET
UCIIPaBUTH TOJIBKO IPH KOPPEKIIUH IIPEIOIABATEIIEM.

«2» (HeyI0BJIETBOPHTEIbHO): O0YYAIOIINICA JEMOHCTPUPYET HE3HAHHE TEOPETHUYECKHX
OCHOB IMpeaAMCTa, HC YMECT ACJIATh apryMCHTUPOBAHHBIC BBIBOJAbI HC BJIAJACCT TCPMUHAMU, ACJIACT
OIIMOKH, KOTOPBIE HE MOYKET UCIIPABUTD JIAKe ITPU KOPPEKIIMH TIPEIOIaBaTEIEM.

2.5. Kputepuu onieHKH TeCTHPOBAHUS
(popmupoBanue komnerenuuii OIK-1)

bnankoBoe TecTHpOBaHKE OIEHUBAETCS B COOTBETCTBUU C MMPOIIEHTOM MTPABHIIbHBIX OTBETOB,
JAHHBIX 00YYarOMIMMCS Ha BOIIPOCHI TECTA.

CrangapTHas IIKala COOTBETCTBUS PE3YJIbTaTOB TECTUPOBAHUS BBICTABISEMON OayIbHOMN
OIICHKE:

- «OTJIMYHOY - CBBIIIE 85% MpaBUIBHBIX OTBETOB;

— «xopormo» - oT 70,1% no 85% mpaBUIIbHBIX OTBETOB;

— «yIOBIETBOPUTENBHO» - OT 55,1% 10 70% mpaBUIBHBIX OTBETOB;

- ot 0 1o 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEITHHO»

PernameHT TecTUpOBaHUS BKIIIOYAET:

- KOJIH4YecTBO Bonpocos — 20;

- MPOJOIKUTENEHOCTh TECTUPOBaHUS — 60 MUHYT;

«5» (0TJIMYHO): TECTUPYEMBII IEMOHCTPUPYET CUCTEMHBIC TEOPETUICCKUE 3HAHUS, BIIAJICCT
TepMHUHAMHU U 00JIaJIaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOTIPOCH TECTA.

«4» (Xopo110): TECTUPYEMBIN B LIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS,
BJIa/ieceT OONBITMHCTBOM TEPMHHOB M 00Ja/Iae€T CIOCOOHOCTBHIO OBICTPO pearupoBaTh Ha BOMPOCHI
TecTa.

«3» (YnOBJIETBOPHUTEJBLHO): CHCTEMHBIE TEOPETHUECKHE 3HAHUS Y TECTHPYEMOro
OTCYTCTBYIOT, OH BJIaJIe€T HEKOTOPHIMH TEpPMHUHAMH W Ha BOMPOCHI T€CTa pearupyer JOCTATOYHO
MEJICHHO.

«2» (HeyJaOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETHYECKUE 3HAHUS Y TECTHPYEMOTro
OTCYTCTBYIOT, TSPMHHOJIOTHEH OH HE BJIaJICeT ¥ HAa BOIIPOCHI TECTa pearupyeT MeICHHO.

2.6. KpuTepuu oleHKH KOHTPOJIBHO# padoThI
(popmupoBanune komnerenuuii OIK-1)
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KontponbHasi pa®oTa BBIMOJHSETCS MO BapHaHTaM M BKJIIOYAaeT TPU 3a/JaHus: JBa
TEOPETUYECKHUX BOIIPOCa M0 U3YUYEHHOMY MaTepHainy u 3anady. KontponpHast paboTa orieHHMBaeTCs B
COOTBETCTBUHU C IPOLIEHTOM MPaBUJIbHBIX OTBETOB.

- «OTJIUYHOY - cBbIlIEe 85% MpaBUILHBIX OTBETOB;

— «xopotio» - oT 70,1% mo 85% npaBUIIBHBIX OTBETOB;

- «YIOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUILHBIX OTBETOB;

- ot 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBICTBOPUTEIHLHOY

Kaxxapiii Borpoc KOHTPOJIBHOM paboThl OlLlEHMBAaeTCs MO MATHOaLIbHON mikane. Mrorosas
OIICHKA IO KOHTPOJIbHOW PaboTe BBICTABIISICTCS, UCXOAS M3 CYMMBI OajljIoB, MOJYYEHHBIX 33 TPH

3aJaHus.

«5» (mATh 62J1J10B): 00YYAIOIIMICS JEMOHCTPUPYET CUCTEMHBIC TCOPETUUYECKUE 3HAHUS: Ha
TEOPETUYECKHI BONPOC KOHTPOJIBHOM pabOThI OTBEYaeT IPaMOTHO M IOJHO, 33Jady pemraer 0e3
OIIMOOK U ¢ HEOOXOJUMBIMU TOSICHEHUSMHU.

«4» (4yernbipe Oasna): oOydvarommuiics ¢ HEOONBIIMMU HETOYHOCTSIMH JEMOHCTPHUPYET
CHCTEMHBIE TEOPETUYECKHE 3HAHMSA: HAa TEOPETHUYECKHI BOMPOC KOHTPOJIHHOW pabOTHl OTBEYAeT
rPaMOTHO U TOJHO, 33aJa4y perraet 6e3 rpyObIX OmUOO0K U ¢ HEOOXOJUMBIMU MOSICHEHUSIMU

«3» (TpH 6as1a): 00yUaIOIIHIACs HE JEMOHCTPUPYET CUCTEMHBIX TEOPETHUECKUE 3HAHUM: Ha
TEOPETUUECKHI BOMPOC KOHTPOIHHON PabOThl OTBEYAET YACTUYHO U C CYIIECTBEHHBIMU OIIUOKAMU,
3aJaqy pemaeT ¢ CyIIeCTBEHHBIMH OMMOKAaMH 1 HE JaeT HEOOXOIUMBIX MOSICHEHHH.

«2» (ABa 0ajiia): oOydaroluics He UMEET CUCTEMHBIX TEOPETUYECKUE 3HAHMI: HA BOIPOC
KOHTPOJIbHOM paboOThl OTBEYAET YACTUYHO M C TpyObIMM OILIMOKaMH, 33Jady peliaeT ¢ rpyobIMuU
OIIMOKaMu U HE JaeT HeOOXOAUMBIX MOSICHEHUH.

«1» (ommH Oann): oOyyarolmMics HE HMMEET CHUCTEMHBIX TEOPETHYECKHME 3HAHUN: Ha
TEOPETUYECKHIA BOIPOC KOHTPOJIBHOM pabOTHl HE OTBEYAET, 3a/1a4y HE pelIacT.

2.7. UToroBbie moka3zaTe/u 0aUIbHOM OlleHKH ¢(hOpPMHPOBAHHOCTH KOMIIETEHIIHI 110
JUCIHHILIMHE B pa3pe3e 1eCKPUITOPOB «3HATh/ YMeTh/ BJIAIETh):

Kpurtepun onennBanus

IToxa3zarenan
2 3 4 5
OIIK-1. CiocoOHOCTh MPUMEHSATH €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHUYECKOTO aHallu3a U MOJICTUPOBAHUS B 001acTH PO eCCHOHATBLHON AesITeNbHOCTH
3HATH: OOyuarorumiics OOyuarormiics OO0yuarormics OOyuatormiics
METOBI JICMOHCTPUPYET JICMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
HU3MEPEeHHUS U [IOJIHOE OTCYTCTBUE | HEIMOJHOE COOTBETCTBUE | YaCTHYHOE MTOJTHOE
00paboTkn WA CIIeTYFOINNX 3HAHHM: COOTBETCTBHE COOTBETCTBHE
JKCIEPUMEHTANIbH | HEJIOCTaTOYHOES METOJIOB U3MEPEHUS U CJICIYFOIINX 3HAHUM: | CJCIYIOLIUX
BIX TAHHBIX COOTBETCTBHE 00paboTKH METO/IOB U3MEPECHUS 3HAHWNA: METOIOB
CJIEIYIOIINUX 3KCHEPUMEHTAIIbHBIX 1 00paboTKH HU3MEpPEHHUs U
3HAHWH: METOOB JIAHHBIX. AKCIIEPUMEHTAIBHBIX | 00paboTKU
HU3MEPEeHHUSI U Jomyckarorcs JTAHHBIX. 9KCIEPUMEHTAIILH
00paboTKH 3HAYUTEJIbHBIC OMMOKH, | JlomyckaroTcs BIX JTaHHBIX.
AKCIEPUMEHTAIBHBI | MPOSBIISCTCS HE3HAYNTEIbHBIE CBoOoaHO
X JaHHBIX HEIOCTATOYHOCTE OIIIMOKH, orepupyeT
3HAHUH, 10 PSTY HETOYHOCTH, pUOOPETEHHBIMU
IOKa3aTeleH, 3aTPYAHECHHUS MIPU 3HAHUSIMU
oOyJaroIuics AHAIMTHYECKUX
HCIIBITBIBAET oreparusIx
3HAYUTEIbHBIE
3aTPyIHCHHS IPH
OIEPUPOBAHHUN

SHaHWAMMU IIPpU UX
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TIIEPEHOCC HAa HOBLBIC

CHUTYallH
yMeThb: Obyuatommiics He | OOyuarommiics Obyuarormmiics OO6ygarormmiics
00pabaTsIBaTh 1 yMeeT W B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
IPEICTaBIIATH HEJIOCTaTOYHOM HETIOJTHOE COOTBETCTBUE | YAaCTHYHOE HOJTHOE
9KCIIEPUMEHTAJIBH | CTETEeHU yMeeT CIEIYIOIINX YMEHUH: COOTBETCTBHE COOTBETCTBHE
bI€ JAHHEIE B BUAE | 00padaThiBaTh U o0pabartbIBaTh 1 CIIETYIOIINX YMEHHA: | CIEIYOITIX
OTYETOB MPEACTaBIISITh NPE/ICTaBIATh 00pabaTbIBaTh U YMEHHUH:
OKCIIEPUMEHTAIBHBI | SKCTICPHMEHTAIbHBIC MIPEICTaBIIATh 00pabaTsIBaTh U
¢ JTaHHbIE B BUJIE JaHHbIE B BUJIC OTYETOB. | SKCHEPUMEHTAIbHBIC | MPEICTaBISATH
OTYETOB JHormyckarorcs JIaHHBIE B BUJIE IKCIEPUMEHTAIBH
3HAUUTENbHBIC OIMOKH, | OTYETOB. YMEHHUS bI€ TAaHHBIE B BUJIE
NPOSBIIACTCS OCBOEHBI, HO OTYETOB.
HEIOCTaTOYHOCTh JIOITyCKatOTCS CBoOomHO
YMEHHU, IO psiay HE3HAYNTEIbHBIC orepupyeT
ToKa3arenew, OLIHNOKH, MPUOOPETCHHBIMU
oOyuarommiics HETOYHOCTH, YMEHUSIMH,
HUCIBITBIBACT 3aTpyAHCHUS IIPpU IIPUMCHSCT UX B
3HAYHTEIbHBIC AQHATUTHYECKUX CHUTYalUsIX
3aTpyIHEHUS IIpU onepauusax, IepeHoce | MOBBIILIEHHON
OIICPUPOBAHUN YMGHI/II\/'I Ha HOBBIC, CJIOXKHOCTH
YMCHHUAMMU IIPU UX HECTAaHAAPTHBIC
HepeHoce Ha HOBBIE CHTYaLlNN
CHUTYallH
BJIaJI€Th: OoOyuatomumiics He | OOyuarommiics Bmageetr | OOydaromuiics OO0yJarormuiics B

CIIOCOOHOCTBIO K
cucreMaruszanvu U
000011IEHHIO
pe3yJIbTaTOB
paboTHI

BIIaJIEET WIH B
HEIOCTaTOYHOM
CTEIIEHH BIALEET
CIIOCOOHOCTBIO K
CHUCTEMATU3ALNNA U
00001IEeHITIO
pe3ysIbTaToOB
paboThI

CIIOCOOHOCTBIO K
CHCTEMAaTH3AIMH U
000011IeH1IO
pe3yIbTaTOB PabOTHI B
HEIIOJIHOM O00BEME,
JIOTTYCKArOTCS
3HAYUTEIbHBIE OIIMOKH,
MIPOSIBJIACTCS
HEJIOCTATOYHOCTD
BJIaJICHYS HABLIKAMH 1O
pAnly Hoka3arenei,
oOyyarommuiics
HCIIBITEIBAET
3HAYNUTEILHEIE
3aTPYAHCHUS IIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIHUsIX

YaCTUYHO BJIAJIEET
CITOCOOHOCTBRIO K
CHCTEMAaTH3ALNHA U
00001IEeHITIO
PE3yJIbTATOB PAOOTHI,
HaBBLIKA OCBOEHEI, HO
JIOITYCKAIOTCS
HE3HAYNTEILHEIE
OILIHOKH,
HETOYHOCTH,
3aTPyIHCHHUS TIPH
aHATUTUYECKUX
oreparusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHIapPTHBIE
CUTYyalluu

IIOJIHOM 00BEME
BIIaJICET
CIIOCOOHOCTBIO K
CHCTEMATU3ALUU U
0000IIEHUIO
pe3yIbpTaToOB
paboTsl,
¢cBOOOIHO
MpUMEHSIET
MOTyYEeHHBIS
HaBBIKU B
CUTYaIHsX
MOBBIIIEHHOM
CIIOKHOCTH

2.8. UToroBoe cooTBeTCTBHE 0AJILHOI HIKAJIBI OLIEHOK U YPOBHEi ¢(hpoOpMUPOBAHHOCTH
KOMIIETEHUMI N0 JMCUHUILINHE:

YpoBenb
c(opMupOBaHHOCTH Ouenka IMosicHenue
KOMIIETEeHIIUH

TEOPETUUECKOE COJEP)KAHNE U MPAKTUYECKUE HABBIKU IO
JOUCIUIIMHE OCBOEHBI IOJIHOCTHIO;

Bricoxkmit 3aUTEHO BCE TMPENyCMOTPEHHBIE MPOTPaMMON OOy4eHHUs y4yeOHbIC
3aJaHus BBITIIOJITHEHBI HA BBICOKOM YPOBHE,
KOMITETEHIINU COPMUPOBAHBI

N TEOPETHYECKOE COAEpP)KaHHE M MPAKTHYECKHWE HABBIKH IO

Cpennuii 3aYTEHO

JIUCITUILTHHE OCBOCHBI MTOJIHOCTHIO;
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BCE MPEAYyCMOTPEHHBIC IPOrpaMMoil oOydeHHs ydeOHBIE
3aJjaHus BHITIOJTHEHBI C HE3HAUYNTEIbHBIMU 3aMEUaHUSIMU;
KOMITETEHIIMH B LIEJIOM COPMHUPOBAHEI
TEOPETUYECKOE COACP)KAaHWE W TPAKTUYECKHE HAaBBIKU 10
JUCHUIUIMHE OCBOCHBI YACTMYHO, HO TMPOOETbl HE HOCAT
Y 10BIIETBOPUTENBHBIN 3a4TEHO CYHIECTBEHIOTO Xapaxtepa, o
OOJBIIMHCTBO  IMPEIYCMOTPEHHBIX MHPOTpaMMON  OOYYeHHS
y4eOHBIX 3a/1a4 BHINOJHEHO, HO B HUX UMEIOTCS OLINOKY;
KOMIIETCHIMU c(HOPMHUPOBAHBI YACTHYHO
TEOPETUYECKOE COACPIKAaHHE M IPAKTUUYECKHUE HAaBBIKU 10
JUCLUIUINHE HE OCBOEHBI;
OOJNBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMOi  0OyueHHS
Hey 10B1eTBODH- y‘le6HLI)'( 3a/laHuil TOO0 HE BBIITOIHEHO, TUOO0 CONIEPIKUT TPyOBIe
eI HLLI HE 3aYTCHO OIIINOKY;
JOTIOJTHUTENBHAS CAMOCTOsATENbHAs pad0Ta HaJl MaTepPUaIoM He
IPUBOIUT K KAaKOMY-THOO 3HAYMMOMY IOBBIIICHHIO KAadyecTBa|
BBINOJIHEHUS YIeOHBIX 3aJaHul;
KOMIIETCHIIUU HE C(HOPMHUPOBAHEI
YpoBenn
copmMupoBaHHOCTH Ouenka IMosicnenue
KOMIIETeHIIUU
TEOPETUYECKOE COJepKaHUE U MPAKTHUECKHE HABBIKH T10
5 S JUCLUIUIMHE OCBOECHBI TOJTHOCTHIO;
Bericokuit (oTHHO) BCE MPEAYCMOTPEHHBIE MPOrpaMMOoil 00ydeHUs ydeOHbIe
3aJ]aHus BHITIOJHEHBI Ha BEICOKOM YPOBHE;
KOMITETEHIUHU c(hOPMHUPOBAHBI
TEOPETUYECKOE COJepKaHUE U MPAKTHUECKIE HABBIKH 110
5 «» JUCLUUIUIMHE OCBOECHBI TOJTHOCTHIO;
Cpennuit (xopotio) BCE MPEAYCMOTPEHHbIE MPOrpaMMoil 00ydeHHs ydeOHbIe
3aJIaHus BBITIOJTHEHBI C HE3HAUYNTEILHBIMU 3aMeUaHUSIMU;
KOMITETEHIIMH B LIEJIOM C(HOPMHPOBAHBI
TEOPETUIECKOE COJIEPKAHNE U IPAKTHUECKHE HABBIKU MO
JUCIUIUIMHE OCBOSHBI YaCTUYHO, HO IPOOEITBl HE HOCAT
Y nosnerBopu- «3» CYLIECTBEHHOTO XapaKTepa;
TEJBHBIN (Y1OBJIETBOPHUTENHHO) | OOJBIIMHCTBO MPEILYCMOTPEHHBIX MPOrpaMMol 00yUYeHHs
yueOHBIX 3a/1a4 BBIIIOJIHEHO, HO B HUX UMEIOTCS OIINOKH;
KOMITETEeHIINN c(QOPMHUPOBAHBI YACTHIHO
TEOPETUIECKOE COJIepKaHUE U MPAKTHUECKHIE HABBIKH T10
JUCLUIUINHE HE OCBOCHBI;
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi 00ydIeHUsI
yUeOHBIX 3a/IaHUI JTHOO HE BBHIOIHEHO, JTMOO COACPIKUT
HeynosnerBopu- «2»
. rpyOble OINOKHY;
TEJILHBINA (HEeyTOBIIETBOPHUTEIHHO)
JIOTIOJTHUTENbHAS caMOCTOsITeIbHAS pabora  Haj
MaTepHajJoM HE MPUBOIUT K KaKOMY-JIHOO 3HAUMMOMY
TIOBBIIIICHHUIO KAYECTBA BBITIOJIHEHNS YYeOHBIX 38 /[aHH;
KOMIIETEHIIMU HE CPOPMHUPOBAHEI

3. Meroauyeckne MaTepuabl (TUIOBbIe KOHTPOJIbHBIE 3aJaHNs), ONPee/AIoue NPoLeIypPbl
OLICHUBAHUS 3HAHUI, YMEHMI, HABBIKOB U (WJIM) ONBITA AEATEJIbHOCTH, XapaKTePH3yOLMX

ransl GOPMUPOBAHUA KOMIIETEHIIHI

KoHTposbHBIE 3a1aHus, IPUMEHSIEMBIE B paMKaX TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS 11O
JUCLHUIIIIMHE, HOCAT YHUBEPCAJIBHBIA XapakTep U IPEAyCMaTPUBAIOT BO3MOKHOCTH KOMILIEKCHOU
OLICHKH BCcero Habopa KomneTeHuui, npeaycMorpennbix Ol mo aucuumniuxe.
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3.1. Tekymuii KOHTPOJb (0TYET MO J1A00PATOPHBIM PaG0TAM M TUCKYCCHS)
(popmupoBanue komnerenuuii OINK-1)

TemaTtuka, METOAMYECKHE yKa3aHMsI 110 BBINOJIHEHHUIO JAOOPAaTOPHBIX Pa0dOT M3JI0KEHBI B
MatepHalax, Xpausmuxcs Ha kapenpe «/IHHOBallMOHHBIE MaTePHAJIbl IPUHTMEIHANHTYCTPUN.

3.2 Tekymmii KOHTPOJIb (KOHTPOJIbHAsI padoTa)
(popmupoBanue komnerenuumii OIK-1)

IlepBoIii cemecTp

IIpumepHbIe 3a1aHNs K KOHTPOJIbHOM padoTe Nel

1. BapuanTsl 3a1au:

a) B 800 r Boasr pactBopmii 200 r Na2SO4. Onipenenure maccoBytro oo NaxSOs B
pactBope (B %).

6) CxoybKo MOJIB BeriecTBa cocTaBisOT 348 1 KoSO4?

B) Kakue Merauibl U3 IepeunCIIeHHBIX BHITECHSIIOT BOJIOPO/T U3 HOAOBOIOPOTHON
kucnotel HI: K, Fe, Au, Ca, Ag? IlpuBenute ypaBHeHUs peakluii B MOJIEKYJIIPHOU U
COKpAIIlEHHOW HOHHOU (hopMe.

r) Kakoii 06beM npu HopManbHBIX yeiaoBusix 3anuMaroT 320 r kucnopoaa O,?

n) Cxkonbko 1uTpoB kuciopoaa Oz (yclioBust HOpMalibHbIE) 00pazyeTcs MPH Pa3I0KEHUH
20 mons H20?

e) Xuopun 6apust BaCl, MOXKHO NOJTYYHUTh B3aUMOJICHCTBUEM METAILTHUECKOTO Oapus ¢
pactBopom HCI. Hanucarts ypaBHEHHUE 3TO peakiMu U paccuuTaTh 00beM Bogopoaa Ha (yciaoBus
HOpPMaJIbHBIC), BBIJICJIMBIICTOCS TIPU pacTBOpeHuu 274 1 Gapusi.

x) Kaxoit 00bem Bogopoaa Hz (ycnoBus HOpMasbHbIE) BBIACTUTCS IpU pacTBopernu 20 T
Kanpus B consiHon kucnore HCI?

3) CkosbKo rpaMMOB cynbduaa uaka ZnS obpa3zyercs npu Bzaumojeiictsun 130 r
IIUHKA C U30BITKOM CepbI?

2. BapuaHThI 3a1aHMIA:

a) Jomnucarh 3 ypaBHEHHsI OOMEHHBIX peaKIifii, HAMUCATh UX COKPAIEHHbIE HOHHBIE
ypaBHEHUS, PACCTaBUThH KOA(DPUITUEHTHI;

0) HamMcaTh ypaBHEHUS PEAKIIHii, C TOMOIIbIO KOTOPHIX MOXKHO OCYILIECTBUTH LIEMOUYKY
IpeBpaleHUH (eCIy peakus MPOXOAUT B BOJHOM pacTBOpe, HEOOXOAMMO KPOME MOJIEKYJISIPHOTO
HamucaTh U COKpallleHHOE HOHHOE YpaBHEHHE); pacCTaBUTh KOG (UIIMEHTHI, HAaIpUMED:

Pb] — PbO| — Pb(NOs)2 — Pb(OH)].

3. BapwuaHTsI 3a1aHwMii:

a) HamMcarb ypaBHEHHUs DJIEKTPOJIUTHYECKON JUCCOLMAIMH B BOJHBIX PACTBOPAX
CJIEYIOIINX BelecTB (AaHbl GOpMYIIbl 2-X COETUHEHUH);

0) ompenenuTh CTENEeHb OKUCICHUS KK J0T0 3JIEeMEHTA B CIIEYIOIUX COSTMHEHUSX (JIaHbI
bopMyIibl 2-X COETMHEHUN ).

4. Bomnpoc Ha TeMy: «TexHuka 6e30macHoCcTH pabOThl B XUMHUYECKON Tab0paTOpHm»:
a) OcCHOBHBIC ITpaBHJIa TOBEICHUS B TAOOPATOPHH.

6) Uro 3ampemraercs ienarth B 1aboparopun?

B) Kak npaBuibHO MBITE Ta00OpaTOPHYIO OCYAY?

r) [IpaBuia moibp30BaHUS pEAKTHBAMH.

o)  Mepbl Ipe0CTOPOKHOCTH TPH PadOTe ¢ KHCIOTAMH | IIEI0YaMHU.

e) IlpaBuna 6e3omacHOCTH MpHU paboOTe C MPOOUPKAMHU.

x) IlepBas moMoIs PU OTPaABICHUU.
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3) Ilomomib npu oxorax (B TOM YUCIIE U MPU 05KOTaX, BbI3BAHHBIX KOHLIEHTPUPOBAHHBIMU
pacTBOpamMH KUCJIOT U LIEJI0YEH).

n) IlepBas nomoliib Mpu paHEeHUU.

k) IlepBas momMoIpb nIpu NOPaKEHUU IEKTPUIECKUM TOKOM.

IIpumepHbIe 3a1aHNsI K KOHTPOJIbHOM padoTe Ne2

1. CaoiicTBa S-371€MeHTOB | rpynmbL.

2. CgoiictBa S-anemenToB || rpymmsl.

3. CaoiicTBa P-3JIEMEHTOB.

4. CaoiicTtBa antomMuHus. [IpuMeHeHre amoMUHUS U €T0 COSTUHEHUI B
MPUHTMEINATEXHOJIOTHH.

5. CaoiictBa cBuHIa. [[puMeHEHNE CBUHIIA M €70 COSTUHEHHH B IPHHTMEIUATEXHOJIOTHH.

6. Uro takoe ampotepHocTs? [IpuBenure npumepsl. OTBET NOATBEPANUTE YPABHECHUSIMHU
peaxiuii B MOJIEKYJISIPHOM U COKpAIIEeHHONW HOHHOU opMe.

7. Kakoii S-aneMeHT saBisieTcst aMmpoTtepHbM? [loaTBepanTe OTBET ypaBHEHUAMHU PEAKIIMM
B MOJICKYJISIPHOM U COKpAIllEeHHOW HOHHOH dopMe.

8. Kak u3MeHseTcst OKUCIUTEIbHAs aKTUBHOCTD B psiny F2 — Clo — Bra — |2 1 wem 310
00BsCHsIeTCS?

9. IMouemy HF — cnabas kucnora?

10. Kak usmensiercs cuna kuciot B psimy HCl — HBr — HI u ¢ uem 3to cBsizano?

11. Kak u3mensercs cuia kuciot B psay HCIO, HCIO2, HCIO3, HCIO4 1 yem 3t0
o0BsCHsIeTCS?

12. Kak usmensiercs sueprus csizu D — H u cuna kucnort B pany H2S — HoSe — HoTe?
JlaliTe 0OBsICHEHHS.

13. Kakas creneHs okucleHUs HanOomee XxapakrepHa 1t Bucmyra? J{ist ceunna? s
tausi? [louemy?

14. Tlouyemy cTonb Gorarta XuMus yriepoaa?

15. Yro mpencTaBisioT cOO0M pacTBOPHI KPEMHHUEBOM KUCIOTHI? UTO Takoe CHUIUKarens?

3aoauu

1. Jlonumure W ypaBHSAHTE METOJOM  MOJYPEAKIUH  CICAYIOUIUE  OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE peaKINU (IPUBEEHBI 2 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUN ).

2. Brmager uiu He BBINAAET OCAJA0K MPH CIMBAHUH JBYX COJICH.
3. [IpuBenuTe mpuUMeEpsl COSAMHEHUHN AIeMEeHTa (IPUBEICH OJMH U3 S- UM P-DJIEMEHTOB), B
KOTOPBIX OH IPOSIBJISIET PA3JIMYHbIE CTEIIEHU OKUCIICHUA. Ha30BUTE 3TH COETMHEHUS.

Bropoii cemecTp

IIpumepHBbIe 3a1aHUs1 K KOHTPOJILHOM padoTte Nel

1. [TpuurHBEI MHOTOOOpa3Ust OPraHUYECKUX COSTUHEHHH.

2. [TonsTHE 2NEKTPOOTPUIIATEILHOCTH U 3aBUCUMOCTD XapaKTepa XUMUYECKOU CBSA3HU OT
AIIEKTPOOTPUILIATEILHOCTH aTOMOB.

3. [TonsiTne KOBaJIeHTHOM CBsI3U. THUIBI KOBAJEHTHOW CBSI3M B MOJIEKYJax: MOJISIpHAs,
HEMOJISIPHASI, TOHOPHO-AKIIENITOPHAS U CeMUIOJsipHas (1o cmoco0y oOpa3oBanus). MloHHAs CBS3b.
IIpuBecTn mpuMepsL.

4, Tunsl pa3peiBa KOBaJEHTHOM CBSI3W B MOJIEKYJaX M XapakKTep 00pa3yroluxcs MpH
aTOM 4actull. [IpuBectn mpumepsl.

S. Onexrpoduisl u HykIeoduisl. [IpuBecTu npuMepsl.
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6. THUIbl XUMUYECKUX pEaKUi B OPraHUYECKOM XMMHUU: 3aMEIIEHUs, IPUCOCIUHEHHUS],
NEepPErpyNIupOBKY, pacIleIIeHus U oTiueIuieHus. [Ipusectu npumMepsl.

7. Krnaccudukanus opraHn4ecKux COCTUHEHHUH MO CTPOCHHIO YTIICPOJHOTO CKelleTa
(psinsl). IIpuBecTy npuMepsl.
8. Knaccudukanus opraHMuecKuX COEAMHEHUH TI0 (QYHKIMOHAIBHBIM TPYIIIaM
(xkmaccel). [IpuBecTu mpuMepsl.
9. BaneHTHOCTB ¥ TUIIBI THOPUAU3ALMY aTOMA YTJIEpO/ia B OPraHUYECKUX COCTUHEHUAX
(sp?, sp?, Sp ) Ha mpHEMepe MeTaHa, YTUIICHA U AIleTHIICHA.
10.  VYkaxuTe TUIIBI THOPUIN3AIMU ATOMOB YIJIEPO/Ia U YTIIbI MEX]Y G-CBSI3IMHU, HA30BUTE
coenunenus no [UPAC:
H
H—C _C—H CH,C-C
yoH
11.  VkaxuTe TUIBI XMMHUYECKHUX CBsi3ed B Mollekynax. PaccraBbTe 3apsijibl y aTOMOB:
1IeJIbIC WU YaCTHYHBIE (O-; 0+)
"
H— N—HBr H;C— CHs;
H
AJIKaHbI
1. Ompenenenue kiacca, oomias GopmMyina, TOMOJIOTUYECKUM Psil.
2. N3omepust 1 HOMeHKIIaTypa ankaHoB. [IpuBectu npumepsl. [lepBuyunbie, BTOpUYHbBIE
U TPETUYHBIE aTOMBI YTIIEPO/Ia.
3. CrniocoOsI oTy4eHUs alKaHOB (MIPOMBIIIIEHHBIE U Ta00paTOPHBIE).
4. Peakiium  3amemieHuss UIs  anKaHOB  (TaJOTEHHpPOBaHUE,  CYIb(OOKHUCIECHHE,
HutpoBanue). [Ipumepst. [Topsnok 3ameriennst aTOMOB BOAOPO/IA.
5. MexaHHu3M peakIiuy 3aMeIIeHus JIJIsl ATKAHOB Ha IPUMEPE XJIOPUPOBAHWS ITPOTIaHA.
6. Peakuuu pacuienienus ankaHoB: OKHCIUTENbHAS AECTPYKIIHS U TOPEHHE.
7. Peakuuu pacuiernienus aqkaHOB: KPEKUHT Ha MpuMepe rneHTaHa. KakoB Mmexanusm
3TOM peakiuu?
8. Hanummre nens npeBpallieHuii, Ha3oeume VCXOJHOE COSAMHEHHE M MPOIYKTHI
peaKLuii:
H2 Br,
CH—C-CH,—CH;, ——> .. —» . 7?
| Ni, Pt hv
CH,

B anxane ormMeTpTE IEpBUYHBIE, BTOPUYHBIE U TPETUYHBIE aTOMBI yriiepoaa. Kak usmensercs
pEaKIMOHHAsA CHOCOOHOCTh alKaHOB B PEAKIMAX 3aMEUICHHs NpU Tepexoje OT MEePpBUYHOTO K
TPETUUHOMY aToMy yriepoza?

9. Hanumure nens npeBpaiieHni, Hazoeume npooyKmul peaKkui:
o) NaOH Br, Na o

CH3—CH;CH5>C
ONa

cnnaen. hy

o1



10. Hanumure nenp HpeﬁpameHI/Iﬁ, Ha3zoeume nNPoOYKmMwl PEAKIINIA:
a

Cl, KPEeKUHr ?
CH3CH, —
hv
AJIKeHBI
1. Omnpenenenue kiacca, oomas popmyiia, roMOJIOTHYECKUN psiJl.
2. W3omepus 1 HOMEHKIIaTypa ajkeHOB. [IpuBecTH mpumepsl.
3. CriocoObl  moyueHUs] ankeHoB (MpOMBINUICHHBIE u Jabopatopubie) [IpaBuio
3aiiieBa.
4. DJNEeKTPOHHOE CTPOSHHE aTOMA YIIIepo/a B aIKeHAaX Ha MPUMEPE MOJICKYIIbI STHUIICHA!

rHOpHUIN3aIHs AaTOMOB YTJTIEPO/1a, YTIIbl MEKIY G-CBSI3SIMH.

S. Peakuuy npucoenquHeHus K ajlKkeHaM: TMAPUPOBAHME, FAJIOTEHUPOBAHUE, THIPOJIU3.
[TpaBmiio MapkoBHukoBa (mpucoenuHenne HX k HecuMMmeTpuuyHbBIM —ankeHaMm). Peakuus
MOJIMIIPUCOEAMHEHUS Ul AIKEHOB. PaiKaabHbIM MEXaHU3M PEaKLMK MOJMMEPU3aLMK Ha IpUMepe
IIOJIMMEPU3ALMHU IIPOIICHA.

6. Peakiiuu OKHCIIEHUS aJKEHOB (MSTKOTO, JXECTKOIO M OKHCICHHS KHCIOPOIOM
Bo3ayxa). [Ipumepsl.
7. HanwumuiTe 1iens npeBpaiicHuil, Hazoeume npooyKnvl peaKuui.
Br, NaOH, soxn. H,SO, HOJIUMEpH3aLUs
CH3-CH, - CH, T e T e T T
hn -NaBr © - H,0 '
['ie cnonb3yIOT MOTYYEeHHBIN ouMep?
8. HanwumuTe 1iens npeBpaiicHuil, Hazoeume npooyKnvl peaKuui.
Br, NaOH, Boa. H,SO, TOJIMMEpPH3aLKs
CH;-CH,-CHy —— ... ———e T T T e ?
hn -NaBr o, - H,O '

YKaXuTe UCI0IH30BaHKE TIOJYUSHHOTO MOJTMMEpPa B ToJIUrpaduu U yIakoBKe.

JlneHoBbIe YI1eBOAOPOAbI (AJIKATUCHBI)

1. JlueHoBbIE  YIJIEBOJOPOJBI:  C  CONPSDKCHHBIMH,  KYMYJUPOBaHHBIMH U
M30JIUPOBAHHBIMH JBOWHBIMU CBsI3SIMU. OCOOCHHOCTH CTPOEHHUS COMPSHKEHHBIX JUEHOB, d(PQheKT
COTIPSIKEHHUSI.

2. OCOOEHHOCTH XHWMHUYECKHX CBOWMCTB COMPSDKEHHBIX AueHOB. Peakmus [wibca-
Anpaiepa st JUEHOBBIX YTIIEBOIOPO/IOB.

3. [Tonydenue xayuykoB u pe3uH. [Ipumenenne B nonurpaduu.

4. N3 wmerana (uepe3 aleTWieH) TNOMYyYUTE XIJIOPOMPEHOBBI KaydyyK. YKaxXuTe
WCIIOJIb30BaHNUE KAyYyKOB B TTOJIUTPAdUH.

AJIKHHBI

1. Omnpenenenue kinacca, oomas GopMyIia, TOMOJIOTHIECKHH PsII.

2. N3omepus u HOMeHKIaTypa ankuHoB. [IpuBecTu mpuMepsl.

3. CriocoObl monydeHus areTwieHa (TMUpOoJIu3 MEeTaHa W dTaHa, THUAPOJIN3 Kapowmaa
KaJIbIMsI)) W €ro TOMOJIOTOB (IETHAPOTAIIOTCHUPOBAHNE BHUIIMHAIBHBIX M TE€MHUHAIBHBIX
JUTAIOTEHITPOU3BOHBIX, B3aUMO/ICHCTBUE aIeTUIICHUIOB c TaJIOT€HITPOU3BOAHBIMU

YTIIEBOIOPOIOB).
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4. DNEKTPOHHOE CTPOSHUE MOJICKYJbI alleThiieHa (THOpUAM3aIis aTOMOB Yriepoja,
YTJIbI MEX]1Y G-CBSI3SIMU, TT-CBSI3U).

5. Peakuun mnpucoeguHeHUss UIA  AJKUHOB: THAPHUPOBAHUE, TaJOTC€HUPOBAHHUE,
TUPOIIN3, B3aMMO/JICHCTBUE c YKCYCHOU U LAAHUCTOBOAOPOJHOM KHUCIIOTAMHU,
TUJPOTAIOTEHUPOBAHKE, NUMEPHU3ALMSA U TpuMepusauus. Peakuuy 3aMelueHMsi Ui aJKHUHOB C
00pa3oBaHUEM allETUIICHU]IOB METAJLIOB.

6. Hanummre uens npeBpalieHuii, Ha3oeume TUMb XUMUUECKUX PEeaKIUi U npoOyKnibl
peaKIuii:

B, NaOH HOH

CH2=CH-CHs ——™ ... = 7 ... ———= ... ?
CIITUPTOB. Hg+2

['nie ucnonb3yercst NOay4YeHHOE COeIMHEHHE B Toaurpadun?
ApoMaTHyecKue yrieBoI0poabl (apeHbl)
1. Crtpoenue Oenzona. Kpurepuu apoMaTH4HOCTH.
2. Knaccudukanus apomarnyeckux coenunenuil. [lpusectu npumepsi.
3. Cnioco0bl MOJTyYeHUS OeH3omna (LIMKI0TpUMEpHU3ALTHS areTusIcHa,

[UKIIOJIETHIPOTEHU3AIUS AJIKAHOB, CIUIABJICHHE COJIed OCH30MHON KUCIOTBHI CO HIENIOYbI0) U €ro
TOMOJIOTOB (aJIKMIIMpOBaHUE OeH3011a, peakuus Bropua).

4. Peakumu 3amemeHust U1 apOMAaTHYECKHX COEIMHCHHI: TraJoreHHPOBaHMUE,
cyab(hHUpoBaHUEe, HUTPOBAHUE, ANKIINPOBaHKe. [IpaBuia opueHTanNK B apOMaTHYECKOM sfIpe.
5. Peakuuu okucieHust roMOJIOroB OeH30J1a.
6. Hanunmmure nens npeBpalleHuil, Ha306ume nPoOyKmbl PEaKIUii:
14000c  uuKIOTpHUMED. CHs-Br H,SO, [O]
CH 4 = —_— —_— > —_— R
........ FeCl 3 to t?

1. YkaxuTe TUMBI THOPHIM3ALUN aTOMOB YIJIEpPO/a M YIJIbI MEXIy O-CBS3SIMH, HA306ume
coenunenue (OIMTK-3):
HsC—C=C—C=C—CHs
[
H H

2. Hanummre 1ens npeBpalieHnit, Ha308ume TAITBI XUMUYECKAX PEAKIHNA U TIPOTYKThI PEaKIHi

(OIIK-1):

14000 C NaNH, Cl-CH, HOH H,
CH4 ...... N-H—> _____ —_— e —_— 3 saasas T)
3 BOJH. Hgz2+

YKaxuTe UCTIONIb30BaHUE B OJIMIPAPUN KOHEYHOTO MPOAYKTA PEAKLIIH.

3. Hanmmmure nens npeBpaieHuii, Hazosume npodykmut peakyuii (OITK-1):

1400° C muknorpumepns.  CH -CH -Br Br NaOH TIOJTUMEPH3aLIHSL
............ 8 ¢ 2 2
C H4 P T3 L e .

FeCl, Vo CITUPTOB.

I'e ucnonb3yroT, B TOM 4KCie, B HOJUIrpaduu N0JydeHHbIN moaumep?

IIpumepHBbIe 3a1aHUsI K KOHTPOJILHOM padoTe Ne2

53



Couprtbl

1. Omnpenenenue kinacca, HOMEHKIATypa U u3oMepus ciuptos. [IpuBecTu mpumepsl.

2. Knaccudukanus cnupro. Homenkiatypa ciupToB (HACHIIIEHHBIX M HEHACBIIIICHHBIX,
MHOT0aTOMHBIX). [Ipumepsi.

3. Bogopognass c¢Bs3p B crnuprax (mpupona, ycinoBus oOpazoBanus). llouemy
T KUIEHUs CIUPTOB BHIIIIC, YEM Y aJTKAHOB U TaJIOTCHIIPOU3BOIHBIX OJU3KON MOJICKYISIPHON MacChI?

4. CrocoObl MONydeHUs] CHUPTOB: TUAPOIU3 AJIKEHOB U TaJIOT€HIIPOU3BOJIHBIX
YIJI€BOJOPOAOB, THUIPUPOBAHHE OKCOCOCAMHEHUN, (EpPMEHTATUBHOE OpOKEHHE YIIIEBOJOB.
[Tpumepsl.

5. XUMHUYECKHE CBOMCTBA CIMPTOB: PEAKIMM, WUAyIIME C pa3pbiBoM cBsizu O — H

(KHCTIOTHBIE CBOMCTBA, PEAKLIUU ANKHIUPOBAHUSA C IOJIyY€HHEM MPOCTHIX 2(UPOB M allMIMPOBAHUS
C MOJIy4€HUEM CII0XKHBIX 3gupoB). [IpuBecTr mpuMepHI.

6. Peaknum, naymue ¢ ormeruienneM OH-rpynmsl B criuprax (B3aumozeiicteue ¢ HC1
ra3., NHs, o6pazoBanue npoctsix 3¢upoB). [IpuBectu npumepsl.

7. OxwucieHne NepBUYHBIX ¥ BTOPHYHBIX CTUPTOB. [Ipumepsl.

8. [Tosrydenne IaBcaHa TIOMUKOHJCHCAIIMEH JTWIEHIVIMKOJA ¢ TepedTaneBon
KHCJIOTOM.

9. I'imuepuH: nonyyeHue U NpuMeHeHHe B nonurpaduu rian@raneBbIX 0JIUTOMEPOB-
nommddupoB  (anmkuaHeIX  cMon). Kakas xummueckas ~peakius — Ha3bIBaeTCS  peaKIuen
MOJIMKOHICHCAIUU?

10. ®eHoJIbl, MHOT0AaTOMHBIE eHOJIBI B HaTOBI. [IprBECTH IPUMEPBI.

11.  Tlomydenue (HEHOJIOB: CIUTABIICHUEM COJICH CYITB(POKHUCIOT CO MISII0YaMH, IETOIHBIM
THJIPOJTM30M apOMAaTHIECKUX TaIOTEHIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

12. Kucnotssle cBoiicTBa ¢eHo10B. [IprBecTu npumeps! peakuuii.

13. Peakuum 3neKTpodUIBHOTO 3aMelieHHs Ui (EHOJOB: TaJOTeHHPOBAHUE,
cyib(pupoBaHue, HUTpoBaHMe, ankuinposanue (rpynna OH — opuentant 1 pozaa).

14.  TlomydeHue u npuMeHeHHe B MOJUrpadun GeHonpopmanbIeTruIHbIX OJIUTOMEPOB.

KoHTpoabHbIe 3a1aun
1. CpaBHHTE KHCIIOTHBIE CBOMCTBa OJHOAQTOMHBIX, MHOTOATOMHBIX CIIUPTOB M (PEHOJIOB.
[IpuBenuTe CXEMBI COOTBETCTBYIOIIUX PEAKIIHA.
[Tonyuure neHTaHoI-2 U3 eHTaHoMa-1.
[TosryunTe MUATUIIOBBIN APUp U3 MeTaHa (Uepe3 alleTUsIeH).
[Tonyunre 3-MeTHIITIEHTaHOI-3 U3 2-0poM-3-MeTHIITICHTaHa.

o~ wn

[ToyunTe U3 mporieHa areToH (IpOnaHoH).

6. Tlomyumre OyraHon-2 u3 1,1-muOpomOyrana. [Tonyunte w3 mMeraHa (depe3 aleTHIICH)
METOKCHUOEH301.

7. Tlomyuurte U3 MeTaHa 3TOKCHOEH30 (peHeTOoN).

8. Tlomyumre 3 MeTaHa (depe3 areTuiicH) o- U M-(heHoNICYIb(POKHCIOTHL

9. Hammmmute ctpykTypHyto ¢opmyrny coennHeHus CsHgO, ecnmm oHO obecriBeunmBaeT
OpOMHYIO BOJy, pearupyer ¢ MeTaJlIn4eCKUM HaTPUEM C BBIJIEJICHHEM BOJIOPO/JIA, @ IPU OCTOPOKHOM
okucieHun obpaszyet 3-0OyreHansb. [IpuBeanTe cxembl yKa3aHHBIX PEaKIIHM.

10. Coenunenne CsHgO: pearupyer ¢ HaTpueMm; THAPOKCUIOM HATPUS;, a C THAPOKCUIAOM
menu (1) oOpa3yer cuHuit pacTBOp. YCTaHOBUTE €T0 CTPOCHUE U HAMMUIITUTE CXEMBI PEAKITHIl.

Anbaerubl U KeTOHbI (OKCOCOEIUHEHMS)
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1. Oxkcocoeaunenus. OnpeneneHue kiaacca. M3omepust 1 HOMEHKIIATypa aJibIETU0B U
KETOHOB, B TOM YHCJIC HEHACKIIICHHBIX U apoMaTuieckux. [IpuBectu nmpumepsl.

2. [Tonyyenue okcocoeqMHEHUMN: OKUCICHUEM CITUPTOB, nuposn3om Ca- uinn Mg-coneit
KapOOHOBBIX KUCIIOT, TUAPOIN30M T€MUHAIBHBIX TUTATIOTEHITPOU3BOTHBIX.

3. Peakumu HYKICOPHUIBHOTO MPUCOCIUHEHHSI AJII OKCOCOCIUHEHUI: THAPHUPOBAHUE,
peaxius ¢ IMaHUCTOBOIOPOIHOM KUCIIOTOM, B3auMOoieiicTBHE co ciupTamHu. [IpuBecT npumepsl.

4. HuknoTpumepusanus U MoIMMepU3alns allbJIeTHI0B Ha puMepe (hopMalibIeruia.

5. Oxkwucnenue anbaeruaoB. [Ipumepsr.

6. Harmumure s 3-MeTunOyTaHais peakiuu:

a) C METaHOJIOM,;

0) C IMaHKUCTOBOIOPOTHON KHUCIIOTOM;

B) PEaKLMIO TPUMEPU3ALIUH.

6. [IpMeHeHne OKCOCOCTUHEHHH B ITOJUTPAHH.
KoHTpoJbHbIe 321241

1. [TonyuuTe u3 mporieHa aieToH (IIPOIaHOH).
2. [Tosnyunre aneToH u3 nponaxosa-1.
3. Hanummre ctpykrypuyto dhopmyny coenunenus CoHgO, ecnum OHO maeT peakiiuio

cepeOpstHOrO 3epKaia, OO0ecIBEYMBAeT OpPOMHYIO BOJY, a MpPH OKUCICHHMH XPOMOBOH CMECHIO
oOpa3yer OcH30MHYIO KHCIOTY. CXEeMBI peakni.

4. Hanummure ctpyktypuyto dopmyny coeaunenus CgHgO, koTopoe naer peaxiuio
cepeOpsHOro 3epKaia, a MpH OKHUCICHWH XPOMOBOW CMEChIO 00pasyeT TepedTaieBylo KHCIOTY.
[TpuBenuTe cXeMbl peakiui.

5. Hanummre peakiyun 3-metnnOyraHoHa-2:

a) C IMAaHUCTOBOJOPOTHOM KHUCIOTOMH;

0) ¢ aTaHOJIOM (B KHCIIOTHOM Cpefe).

KapGoHnoBble KHCJI0THI

1. Omnpenenenue knacca. Kinaccudukamus (1o TUMY YrJI€BOJOPOIHOTO paauKania v 1o
KOJIMYECTBY KapOOKCHIIBbHBIX Tpymi). [IpumMepsi.

2. Homenkmarypa kKapOOHOBBIX KHCIOT, MX KHCJIOTHBIX W ANMJIbHBIX OCTaTKOB.
ITpumepsr.

3. CnocoObl  TOydeHUs: KapOOHOBBIX KHCIIOT: OKHCJICHHEM aJKEHOB, CIUPTOB,

aJbJETUI0B; TUAPOJIU30M TPUTATIOTE€HITPOU3BOAHBIX YIIE€BOJIOPOAOB; THIPOIU30M MPOU3BOIHBIX
KapOOHOBBIX KUCIOT (CIOKHBIX A3(PUPOB, aMHUI0B, HUITPUIIOB, aHTUPUJIOB, TAIOT€HAHTHIPHIOB).

4. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT: KHCJOTHBIE CBOWCTBa (0Opa3oBaHUe
coJiell MeTaJIOB, aMMOHMIHBIX COJIeH, B3aUMO/IeiCTBUE C OMKapOOHATaMHu).

5. O06pa3oBaHue MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT: TaJIOT€HAaHTUAPUIO0B, AaHTHIPUIOB,
CJIOKHBIX 3(pUpOB, aMHUI0B (TIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX ), HUTPUIIOB.

6. JlekapOoKCcHIMpOBaHKE coJiei KapOOHOBBIX KUCIIOT (CM. TeMy «AJKaHbl»). [IpuMeps.

7. 0, 3-HeHaChIIIEHHbIE KAPOOHOBBIE KMCIIOTHI (aKPHUIIOBasi, METAKPUIIOBAsl, COPOMHOBAS).

8. CroxHble 2pUpbl aKPUIOBOW M METaKpUIIOBOM KuCHOT. [lonyueHne u npumMeHeHne

METHJIMETaKpuiIaTa, B TOM YUCIIE, B CO3JaHUU (POTOOTBEPKIAEMBIX KOMITO3UIIHIA.

9. [Tonmyyenue kpacuteneil — peHodranenna u giryopecienHa.

KoHnTpoJbHbIe 3a1a4n

1. [Tonyuure N,N-nmumerundopmamug (JM®PA) u3 merana (mMoaydyuTb MYypaBbHUHYIO
KHCJIOTY) U AUMETHIIaMUHA.

55



2. [Tomyuute N,N-mumerunaneramun (JIMAA) u3 metana (depe3 aieTUICH MOJIy9IUTh
YKCYCHYIO KHCIJIOTY) U JUMETUIIaMUHA.

3. [Monyuurte ¢draneBbiii anruapua u GeHon U3 MeTaHa (depes aleTWiIeH), U Jajiee —
denondranens.
4. [TomyunTe u3 MeTaHa (depe3 aleTUIICH) pe30PIUH U (GTaIeBBIN aHTUAPU U Tajiee —

dyopecuens. K kakomy kiaccy KpacuTeseil OH OTHOCUTCS?

5. [TonyuuTe u3 MeTaHa (4epes3 aleTHIICH):

a) XJIOPUCTBHIN alleTHUI,

0) sTUNaNeTaT;

B) aLIETOHUTPUIL.

6. [TonyunTe STHNNPOIAHOAT UCXO/I U3 METaHa (Yepe3 alleTHIICH).

7. Hanummure ypaBHEeHUS rUApOIM3a:

a) MeTHJIaleTara,

0) HuTpIIIa 3-MEeTWIOYTaHOBOM KHCIIOTBI,

B) aMU/1a IPOIIAHOBOW KHCIIOTHI.

8. [Tomyunre u3 MeTana xsopodopM u Janee —MypaBbHHYIO KHCIIOTY U €€ aMU]I.

9. YcranoBute crtpoenue coeauHenus Cs4HgOz, ecnu oHO pearupyer ¢ BOAHBIM
pacTBopoM OHMKapOOHATa HATPHSI C BBIIEICHUEM Ta3a, a MPH CIUIABICHUHU CO INEI0YbI0 00pasyer
nponad. HanummTe cxembl peakiuii.

10.  VYcranosure crpoenmue coenunenuss C4HgOz, ecnmm OHO HE pearmpyer C BOJHBIM
pacTBopoM OukapOoHaTa HATpPUS C BBIACICHHEM Tra3a, a MPH KUCIOTHOM THAPOJIH3E 00pazyeT
coenuaeHus CoHeO u CoH4O2, KOTOpBIE JIErKO pearupyroT ¢ HaTPUEM C BBIJCICHHEM BOJIOPOJA.
Hanummre cxeMbl peakiui.

AKupsbl

1. Oo6mas popmyna. CoctaB U (U3MUECKHE CBOMCTBA KUPOB PACTUTEIBHOIO U
KUBOTHOT'O IPOMCXOXKACHUS.

2. OCoOEeHHOCTH KUPHBIX KUCIIOT.

3. BHICEIXAOMINE, TIOMYBICHIXAIOIINE M HEBBICHIXAIOIIME Macia. MoaHoe 4mcio
KaK XapaKTepUCTHKA CTETICHN HEHACBIIEHHOCTH Macia.

4. Onudsl 1 ux ucnosp3oBanue B nonurpaduu. CUKKaTUBBI.

5. HacplieHHble 1 HEHACBILEHHbIE )KUPHBIE KUCIIOTHI.

6. AJNKHUIHBIE CMOJIBI, MO (UITMPOBAHHBIE PACTUTENFHBIMU MaciaMu. C Kakon
LEJIBI0 MPOBOAUTCS 1MO00HAS MOIU(DUKAIUS aTKUTHBIX CMO?

7. [I{er0o4HOM TUAPOIN3 U THIAPUPOBAHKE KUPOB. [[pOMBINITIEHHOE 3HAYEHHE 3TUX
peaKLuii.

8. Mpbta u aeTepreHThl. MexaHu3M MoIoIIero aeiictsus mpuia. OObsiCHEHHE

OTCYTCTBHE MOIOLIETO IE€HCTBUS MbLIA B «OKECTKOI» BOJE.
YrueBoasbl. VIcTouHUKY MONTydeHus, Kinaccudukanus (IpUuBeCTH IPUMEPHI).

1. CtpoeHue MOHOCaxXapuJI0OB Ha TpUMEPE TIIIOKO3bI M (DPYyKTO3bl. DOPMYIIBI
®uirepa n Xeyopca.
2. SBneHne IUKIO-IIEMHOW TayTOMEPUU Ha TPHUMEPE TIIOKO3BI M (PPYKTO3BI.

[MuknodypaHo3bl 1 HUKIONUPAHO3bl. PU3NYECKHE CBOMCTBA MOHOCAXapUIOB.

3. XUMHUYECKUE CBOMCTBA MOHOCAXapHJOB (Ha TMPUMEPE TITFOKO3bI): OKHCICHUE
(MSITKOE M JKECTKOE), 00pa3oBaHMe MEIHOTO KOMIUIEKCa, 00pa3oBaHue TIUKO3UIO0B, TPOCTHIX
U cinoxkHbIX 3QupoB. [IpuBeante cxeMbl peakiyil TIIOKO3bI C METaHOJOM, XJIOPUCTHIM
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MCTHUJIOM, YKCYCHBIM aHTHAPUAOM, THIAPOKCHUIAOM  KaJIbIH. HazoBute IMOJIYYCHHBIC

COCMHEHUS.

4. Hucaxapunpl. ['muko3uaHas cBs3b B aucaxapujax. BoccraHaBinuBaromue u
HEBOCCTaHaBJIMBAIOLIME Aucaxapuisl. [Ipumeps.

5. Kpaxman. CocraB kpaxmaia W CTpPOEGHHE aMWJIO3bl U aMWJIONEKTHHA.
HaamonexynspHas CTpyKTypa aMHUII03bl U KJIATPATHI.

6. Hemnmono3za. CTpoeHne MakpoMOJIEeKYJI, HAIMOJIEKYJIsipHas cTpykTypa. [louemy
MEeXaHUYECKHEe CBOMCTBA LIEJUIIOJIO3bl OTJIMYAIOTCS OT MEXaHUYECKUX CBOMCTB Kpaxmasa?

7. HuTtpats! uemntonossl. [lonyuenue u npuMeHeHue.

8. AuneraTsl 1em01036l1. [lonydyenue u npumMeHeHue.

9. [Ipocteie a¢ups nemmono3sl (3tuiennono3a 1 Na-KML). [Tonyuenue u
IPUMEHEHUE, B TOM YHCIIE, B TOJIUTpa(UH.

A3oTcoaepixanue OpraHuveckKue coeMHEeHUsI: aMHUHBI, HUTPUJIbI,
HUTPOCOEeIUHEHHs, H30IIUAHATHI. [IpuBenuTe MpUMEpHI, YKaXUTe THOPUIU3AIUI0 aTOMOB
azora.

AMMHBI

1. Knaccudukanus. Homenknarypa u n3omepust aMmuHoB. [IpuBect npumepsi.

2. [Touemy T KunEeHUS aMUHOB BBIIIE, YEM T'aJIOT€HIIPOU3BOIHBIX, HO HIKE, YEM
CIUPTOB OJIM3KON MOJIEKYJISIPHOM MaccChl?

3. duznyeckue cBorcTBa aMUHOB. Kak n3mensiercss T KuneHus npu nepexomie ot
MEPBUYHBIX K TPETUYHBIM aMUHAM OJIM3KON MOJIEKYJIIPHOM Macchl?

4. CriocoOb!I mosTyueHusl aMUHOB: PEaKIIMKA BOCCTAHOBJICHHUS, PEAKIIUH 3aMEICHNUS,
cunre3 ['opmana.

S. OcHOBHbBIE CBOMCTBA aMUHOB (00bsCHEHHE OCHOBHOCTH, pH BOJIHBIX pacTBOpOB,
oOpa3oBaHue Ccoeit).

6. Kak n3meHsiercs OCHOBHOCTb IpU MEpPEeXoJie OT MEPBUYHBIX K TPETUYHBIM
amMuHam?

7. ANKUIMpOBaHUE W alMIUMpOBaHUWE aMHMHOB. [lonydeHne M npuMeHeHHE

oJIMaMKI0B (Ha puMepe monuamuaa-6,6).

8. B3aumMopneiicTBre NepBUYHBIX, BTOPUYHBIX M TPETUYHBIX alU(paTHYECKHX
apoOMaTHYECKUX aMUHOB C a30TUCTON KUCIOTOM.

KounTtpoJbHbie 3agaun

1. VYcranoBute crpoenue coeauHeHusi CsHgN, ecim ono ¢ pacrBopom HCI
obpasyer coequnenne C3HioNCI; ¢ CH3Br (B n30biTke ammuaka) — coequnenne CsHiiN, a ¢
azorucroii kucnoroir (HNO2) — HuTpo3oamuH. [IpuBecTn cXxeMbl yKa3aHHBIX PEAKIIU.

2. VYcranoBure crpoeHue apomarmdeckoro coeauHenust CgHiuiN, ecau oHo ¢
pactBopoM HCI obpasyer coenunenue CgH12NCl, ¢ CH3Br — coenunenne CoH14NBr, HO He
pearupyeTr ¢ yKCYCHbIM aHTuIpuIoM. CXeMbl peakinii.

3. VYcranoBure CTpyKTypHyto ¢opmyiny coeaunenuss C7HgN, ecnmu onHo ¢
pactBopom CH3Br o6pasyer coenunenne CgHiiN, ¢ ykcycubim anruapuaom CoH1iNO, a ¢
a30TUCTOM KHUCIOTON N-HUTpo30aMuH. IIpuBecTH cXeMbl peakLuii.

4, VYcranoBute crpoenue coeaumHeHuss CsHgN, ecom ono c pactBopom HCI
obpasyet coenunenne C3Hi1oNCl, a ¢ a30TuCTOM KHCIOTOM — M30mponanos. CXeMbl peakimi.
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S. [IpuBenure cTpykTypHble (opmynsl Bcex uzomepoB amMuHOB C3HoN
pAacIIoNIOKUTE UX B TOPSJIKE BO3PACTaHUsI OCHOBHBIX CBOWCTB B Ta3oBoil (haze. OObsicHUTE
M3MEHEHUE OCHOBHOCTH.

6. [IpuBenuTe peakuuu aHWIMHA C a30TUCTOM KHUCIOTOM, OpoMoM (B BOJHOMU
cpeze), OpOMHUCTBIM METHIIOM (B U30BITKE aMMHUAKa), YKCYCHBIM aHTHJIPHJIOM.

Coun quasonust

1. [Tonydenue coiieil 1Ma3oHUs peakye AMa30THPOBAHUS.

2. XuMHU4eCcKue CBOMCTBA CoJiel 11Ma30Hus (pa3iiokKeHue Npyu HarpeBaHuu u Y O-
00JIy4eHHUH, PEAKIIUs a30COUCTAHU. ).

3. Jnazotumms.

A3ocoeuHEeHNS

1. Kpacurenu, nurmenTsl, kpacounsie jgaku. [I[puBectu npumMepsl.

2. Kucnoruele u ocHOBHBIE KpacuTeld. MexaHu3M 3akKpervieHuss OCHOBHBIX

KpacuTelel Ha OKpallMBaeMOW MOBEPXHOCTH (Ha BOJIOKHAX IepcTH). BoccraHoieHue
a30COCTMHEHUN 1 IEHKOOCHOBAHMS.

3. [Tonyunte OHC-a30KpacuTeNb HAa OCHOBE COJM  JMA30HUA, I[OJYYEHHOM
B3aMMOJIeicTBHEM OuC(M-aMUHO(PEHUII)METaHa C a30TUCTOM KHCIOTOH B MPUCYTCTBUHU COJSHOU
KHCJIOTHI, U (DEHOJIa B KAUYECTBE a30COCTABIISAIOIICH.

4. Hanumure nene npeBpaieHuil, Hazosume TPOAYKTbl PEAKUUU, YKAXKUTE KIIACCHI
HOJ'Iy‘-IeHHI)IX OpFaHI/I‘-IGCKI/IX COCﬂHHeHHﬁ:

1400°C LIUKJIOTPUMED. HNO;, [H] HNO, Yo
CH, — .. S - . P
H,SO,, HCI

AMHHOKHUCJIOTBI

1. OcHoBHbIe mpexacTaBuTend. LBuTrep-moH U (HOpMBI  CYyIECTBOBAHUS
AMHHOKHUCIIOT B 3aBUCUMOCTH OT pH cpenbl.

2. [ToBenenue a, B, y-aMMHOKHCIIOT IIPU HArPEBAHUU.

3. [Monyunte KanpoH (monuamMu-6) U3 - KanpoiakTama.

HN3oumnanarel

1. Omnpenenenne kinacca. [lpumepsl anupaTHUecKuX U apOMATHYECKHUX
U301LIMaHATOB.

2. XUMHUECKHE  CBOMCTBA  M30LMAHATOB  (pEakUMHM  MPUCOCTUHEHUs):

B3aUMOJICCTBHUE C BOJIOW, IEPBUYHBIMA AMHUHAMH, CTTHPTAMH.

3. [Tonyuenue MOJINYPETAHOB Ha npumepe B3aMMOJICHCTBHUS
FeKCAaMEeTWJICHIMN301IMaHaTa W JUATUJIEHTIIUKONsA. KakoB MexaHu3M 3TOM  peakuuu?
[IpuMeHeHre MoMNnypeTaHoB.

KoHnTpoJbHbIe 3aga4n

1. Hanummure peakuuu M-TOIUIM301MaHaTa ¢ BOAOW; C ’TAHOJIOM; C ATUJIAMHUHOM.

2. Hamummre  cxemy — moiiydeHuss — TOJUMypeTaHa  HAa  OCHOBE  ILIT-
Iu(EeHMIMETaH IMU301IMaHATa U STUIICHTIIUKOJIS.

3. [TonyunTe M-Tonmmm3onuaHaT u3 6eH30ia u GocrexHa.

Tperwmii cemecTp
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©CoNo O

11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

IIpumepHbIe BONPOCHI K MUCbMEHHOI KOHTPOJILHOM padore Nel

Cucrema. M3onupoBaHHas, 3aKpbITasi U OTKPBITAs] CUCTEMBI.

®a3a. ['ereporeHHas ¥ rOMOr€HHasi CUCTEMBI.

CBoiicTBa 1 MapaMeTpbl CUCTEMbI. DKCTEHCUBHBIE U UHTEHCUBHBIE NapaMeTpsl. [lonsaTue o
nporecce. Knaccudukanus nporeccos.

PaBHOBecHOE U cTanmoHapHOe COCTOsIHUA cucTeMbl. KBazucraTuueckue (paBHOBECHbBIE) U
o0paTHMble IPOLECCHI.

Ternora u pabota. [IpuHINIT S5KBUBAJICHTHOCTH TETIJIOTHI U PaOOTHI.

HyneBoii 3aKk0H TEpMOJIMHAMUKH.

TepmoarHaMHuuecKas KaJla TEMIEPaTyphl.

Bnytpennss sneprus. I1epBblil 3aKOH TEpPMOIUHAMHUKHU.

TemnoTa U30XOPHOTO ¥ U300apHOTO MPOLIECCOB. DHTANIBITHUS.

. TermoBoii 3 ekt xuMudeckol peaknuu. Ternora oOpa3oBaHUs M TEIUIOTA CTOPAHUS

BeniecTsa. 3akoH ['ecca. Cnencraust u3 3akoHa ['ecca.

Temnoemkocts BemecTBa. CpeHsisi, UCTUHHAS, YyAEIbHAs M MOJISIPHAs TEIIOEMKOCTH.
TennoeMKoCTh IPU NOCTOSSHHOM 00BEME U MPH NTOCTOSIHHOM JIaBJICHUU.

3aBUCHUMOCTb TeII0BOro 3¢ dexra peakiuu ot Temreparypsl. 3akoH Kupxrodda.

Bropoii 3ak0H TepMOJMHAMUKU. DHTPOIUSI.

Cratuctudeckoe TOJIKOBAHME BTOPOrO 3aKOHA TEPMOJMHAMUKH. YpaBHeHHE bosblnmMaHa.
TepmonnHamuueckas BeposTHOCTb. [locTosiHHas bonpriMana

IToctynar [lnanka. Pacuer snTponumu.

Xapakrepuctuueckue QyHKIMU 1 €CTeCTBEHHbIE IIepEeMEHHBIE.

Ouneprus ['n66ca. Oneprus I'enbMronbia.

VYcnoBus caMonpon3BOJIBHOTO IPOTEKAHUS IPOLIECCOB U TEPMOIMHAMUYECKOTO PABHOBECHUS
B 3aKpeITOM cucreMe nipu V, T = const.

VY cnoBusa caMOnIpoOn3BOJIBHOTO IPOTEKAHUS NIPOLIECCOB U TEPMOINHAMUYECKOTO PABHOBECHUS
B 3aKpBITOM cucteme npu p, T = const.

3aBucuMocTh 3Hepruu ['mb6ca u sHeprum I'enbmronbia oT TeMnepaTypbl. YpaBHEHHE
['n66ca-I"enpMromba.

OTKpBITBIE CUCTEMBI. XUMUUYECKUI TIOTEHIIAAI.

WneanpHble pacTBOpbI. 3akoH Payis.

[TonoxxurenbHbIE M OTPULIATENIbHBIE OTKJIIOHEHUS OT 3aKoHa Payus.

WneanpHbIe TpeiebHO pa30aBIeHHBIC PACTBOPHI. 3aKoH [ eHpu.

TemnepaTypa KUIEHHsI HAEATbHBIX PaCTBOPOB. DOYITMOCKOMHS.

TemmnepaTypa 3amMep3aHus pacCTBOPOB HEJIETy4nX BemecTB. Kpuockonus.

OcMmoc. OcMoTHYECKOe AaBICHUE U €r0 pacyerT.

®dazossle npeBpaiuenusd. [Ipasuno da3 ['mbd6ca.

OIHOKOMITOHEHTHBIE CUCTEMBI. [lnarpaMmbl COCTOSTHUSL OJJHOKOMITOHEHTHBIX CHCTEM.
VYpasuenue Knaysnyca-Knaneiipona. Ero npumenenue K qjuarpaMMaM COCTOSIHHS
OJIHOKOMIIOHEHTHBIX CHCTEM.

Juarpamma ¢a3zoBoro paBHOBeCHUs XKUAKUHM pacTBop — nap. IlepBriii 3akon Konosasosa.
AzeotponHbie pacTBOpbI. BTopoii 3akon KoHoBasoga.

Tepmuueckuit ananus. Kpusele oxnaxxaeHus.

JlnarpamMmsbl IIaBKOCTH H30MOP(HO-KPHUCTATUIU3YIOLIUXCS CHCTEM.

JlnarpamMmbl IaBKOCTH HEU30MOP(HO-KPUCTATITU3YIOIINXCSA CHCTEM.

JnarpaMMsl paBHOBECHsI OIPAaHHYEHHO PACTBOPUMBIX KUIAKOCTEH. Teopus CHUIBHBIX
snekTponuToB. MoHHas cuia pactBopa. M3oToHndyeckuit ko3 puumeHT.

pH pacTBOpOB  CHJIBHBIX  3JIEKTPOJIMTOB.  DJIEKTPONPOBOAHOCTH  PacTBOpoB. Poib
IIEKTPONPOBOIHOCTH YBIAKHSAIOIUX PACTBOPOB.
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38.

39.

40.
41.

NGOk wdE

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.

DJIeMEHTapHbIE PEAKIMH U DJIIEMEHTAPHBIE CTA/IUU CIOXKHBIX peakuuii. OCHOBHOM MOCTyNaT

dbopManbHON KUHETUKU. AKTUBUPOBAHHBIN KOMILIEKC.

OHTAJIBNUS W SHTpONHUs akThBaluu. [[oHATHE O KWHETHUKE PaJAMKaIbHOM MOJMMEpU3aLUuU
(OCHOBHBIE CTaJMH MPOIECCa).

[Tpunuun numutupyronieit craauu. [ IpuHIMN KBa3UCTaMOHAPHOCTH.

Kunernka rereporeHHplx peakuuil (aud@y3noHHOE TOPMOKEHHE, PABHOJOCTYITHAS
MOBEPXHOCTh, JIUMUTUPYIOIIEE BEIIECTBO). | eTeporeHHble XUMUYECKUE PEaKIIUU.

IIpumepHbIe BONPOCHI K NMCbMEHHON KOHTPOJIbHOI padoTe Ne2

JlucriepcHble CUCTEMBI U UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

[TpuMeHeHre TUCIIEPCHBIX CUCTEM.

[Ipupoaa moBEpXHOCTHOM SHEPTHH.

IToBEpXHOCTHOE HATSKECHUE.

3aBUCUMOCTb IOBEPXHOCTHOI'O HATSKEHUS OT TEMIIEPATYPBHI.

CaMonpou3BOJIbHBIE TPOLIECCHI B TOBEPXHOCTHOM CJIOE.

KonuuecTBeHHbIE XapaKTEPUCTUKHU aICOPOLIUH.

Knaccudukanus ancopOruoHHbIx nporeccoB. OcoOEHHOCTH (DU3HUECKON U XUMUYECKOU
azcoponuu

3aBUCHUMOCTh MOBEPXHOCTHOTO HATSHKEHUS OT MPUPOJBI U KOHIICHTPAIIMH PACTBOPEHHOTO
BEIIIECTBA.

VYpaBHenue ancop6iuu ['nboca.

[ToBepxHocTHas akTuBHOCTS. [IpaBuno [Jrokno-Tpaybe.

Opuenranus monekyin [IAB B moBepxHOCTHOM clioe€.

Ypasuenue [IumkoBckoro.

Teopust MoHOMOJIEKYISIpHOH ancopOimu JIenrmropa.

OcobeHHoCcTH a7cOopOIMK Ta3a WK TTapa Ha TBEPAOM afCOpOCHTE.

3aBUCHUMOCTh aJCcOpOIMM ra3a OT €ro KOHIEHTpaluuu (JaBJI€HHs) NPU TOCTOSHHOMN
TeMIeparype.

Teopus nomuMonexkynsapHoi agcopounu [onsHu.

Teopus nonmumonexkynsipaoit aacopomuu bIT (bpynaysp, Ommer, Temnep).
MonekynsipHasi ancopOIus U3 pacTBOPOB.

3aBUCHUMOCTb MOJIEKYJISIPHOM a1copO1IMK OT paBHOBECHOM KOHIIeHTpauuu ajcopOoTusa (Cs).
BnusiHue Ha MOJIEKYJISIpHYIO aCOPOLIMIO TPUPO/IBI PACTBOPUTENS U afCOpPOCHTA.

BiustHue Ha MOJIEKYIISIPHYIO aICOPOIIUIO PUPOJIBI aICOPOTHBA.

CmauuBanue. YpasHenue Onra.

[TonsiTne 00 aAre3uu M KOre3uu.

[TpakTHUeckoe 3HaUE€HNE are3un U CMauynuBaHMsL.

MeTtobl ostydeHus 1Mo(GOOHBIX 30J1EH.

MeTo/1bl OUNCTKH KOJUIOMIHBIX PACTBOPOB.

DNEKTPOKUHETUYECKUE SIBIIEHUS B TUAPOGOOHBIX 30JI5X.

[Tytu o6paszoBanus JI3C.

CtpoeHue 1BOIHOTO AneKTpudeckoro cios. CTpoeHrne MULEeUIbl TM0()OOHOTO 307151.
BiusiHne 21€KTpONUTOB HAa BEIMYUHY /133Ta-IIOTEHIMATIA.

Bnnanaue pH, KOHIEHTpanuu 3055, TEMIEPATypbl U MPUPOJbI JUCIIEPCUOHHONW Cpelbl Ha
BEJIMUMHY J33Ta-MOTEHIHAA.

MonekynsipHO-KMHETHYECKHE CBOMCTBA KOJTIOUTHBIX PACTBOPOB (OpOYHOBCKOE JIBUKEHUE,
b dy3us, 0CMOTHYECKOE 1aBJICHUE).

CenuMeHTalMs CycHeH3Mi. YclIoBHs COOJIIOJICHUS 3aKOHOB CEIMMEHTAILMH (3aKOHOB
Crokca).

ArperaTuBHas yCTOMYMBOCTD KOJIJIOUJHBIX pacTBOpoB. Koarymsmust.

[IpaBuia koarymsiuu.
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37. Kuneruka Koarysium JIeKTPOIUTAMH.

38. [lonsitre 0 OBICTPOI KOATYIISAIHH.

39. [lonsiTHEe 0 MEUIEHHON KOATYIISIIHH.

40. ®akTOphl yCTOMYUBOCTH JTMO(POOHBIX 30JICH.

41. Teopus ycroitunBocTr 1u0o(GooHbIX 30m0¢eit AJIDO ([Hepsrun, Jlannay, @epseii, OBepOek).
42. Buipl KOAryJIsIAM SJIEKTPOIUTAMH.

43. TloHATre 0 CTPYKTYpHUPOBAHHBIX JUCIEPCHBIX cucTeMax. KoarynsinoHHbIe CTPYKTYPBI.
44. Tukcorpomnus. Cunepesuc. Habyxanue.

45. [IpuMeHeHue KJIeeBbIX PaCTBOPOB.

46. IIpumenenue I1AB mis moaroroBku ¢popm IIIOCKOM nevyary.

47. IloHaTre 0 KOHAEHCAMOHHO-KPUCTAJUIM3AI[MOHHBIX CTPYKTYypax.

3.3. IIpoMe:KyTOUYHBII KOHTPOJIb (BOMPOCHI K 324€TY, IK3aMEHY)
(dopmupoBanue komnerenuuii OINK-1)

IlepBoIii cemecTp

3aKOH COXPAaHEHHUsI MacChl BEILECTBA.

3aKOH IOCTOSIHCTBA COCTaBa.

3aKOH KpaTHBIX BECOBBIX OTHOILICHU.

3aKOH NMPOCTBIX 0OBEMHBIX OTHOLIECHUI.

3axoH ABOTaJipo U CIEACTBUS U3 HETO.

VYpaBuenue ae bpoitis.

[Ipunuun HeonpenenenHocTH ['elizendepra.

Vpasuenue Hpéaunrepa. Ero ¢pusudeckuii CMbICT 1 TOHSATHE O METOJIE PEIICHUSI.

Pesynbratsl pemenus.

9. T'maBHoe kBanTOBOE yHCciO N. Kakue 3nauenus npuanmaer? Uro oHo onpexpensier? Y poBHU
sHepruu K, L, M, N, O, P, Q u T.1.

10. Op6uranbaoe kBanTOBOE uncio |. Kakue 3Hauenust npuanmaet? Uto oHO onpexensier?

11. MarauTHOE OpOUTATIBHOE KBAHTOBOE YHUCIIO M.

12. CriunoBoe kBaHTOBOE yKcio S. Kakue 3Hauenus npuaumaer? Uto oHo onpexaenser?

13. MarauTHOE CHMHOBOE KBaHTOBOE YuClIo Ms. Kakue 3HaueHus npuaumaet? YTo oHO
onpezaenser?

14. Yo 03HAYaIOT MOHATHSA: «CIIMHY», «CIUHOBOE KBAHTOBOE YHCII0», «MATHUTHOE CIIMHOBOE
KBaHTOBOE YUCIIO»?

15. Yro Takoe opouTaib U MEKTpOoHHOE 00671aK0? OCHOBHBIE TUIIBI OpOUTaIel U POPMBI
AIIEKTPOHHBIX 001aKoB: 1s-, 25-, 3S-, 2p-, 3d- opOuTamm.

16. ®usnueckuit cmpicn pyHkmn P.

17. llpuniun munumyMa sHepruu. [Ipunnun uckmouenus [aynu. Ipasuno Xynna.
MyJIBTUIIIIETHOCTD.

18. ®opmynupoBku nepuoarueckoro 3akona — JI. V1. MenaeneeBa u coBpeMeHHasl.

19. Ipaswmia Kineukosckoro. [IpuBeauTe mpruMepsl, HIDTIOCTPUPYIOMINE KaXK10€ MTPABHIIO.

20. DnekTpoBayieHTHAs (MOHHAS ) CBSI3b. OCOOCHHOCTH MOHHOM CBSI3U — HEHATIPABICHHOCTD H
HEHAChIIAEMOCTb.

21. KoBasieHTHas CBsI3b. TUIIBI KOBAJICHTHBIX CBsI3¢ei. MeTayumnueckas cBsi3b. BogopoHas
CBSI3b.

22. Cuctema, Teruiota, padbota (1athk onpeneicHus ). Bayrpennss sueprus. [lepBoiii 3akoH
TEPMOJIMHAMUKH.

23. TermoBblie 3P PEKTH H30XOPHOTO U N300apHOTO Tporiecca. UTo Takoe SHTAIBITHS?
DK30TEpMUYECKHE U IHAOTEPMUUYECKUE TPOLIECCHI.

24. 3akoH neiicTByromux Macc. KoHCcTaHTa XMMHUYECKOTO paBHOBECHSI.

25. Xumnueckoe pasHosecue. [Tpunnun Jle larense. [Ipumeps.

NN
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26. CunbHbIE U ci1a0ble AIeKTPOIUThI. CTeNeHb AIEKTPOIUTUYECKOM JUCCOIMAIUH Ol 3aKOH
pa36asnenus OctBanpaa. MonHoe npoussenenue Boabl Kw.

27. Bo3HUKHOBEHHUE [TOTEHIMaJIa HA TPaHULE METAJLI — PacTBOP.

28. MenHO-IIMHKOBBIH rallbBAHUYECKUH 3MieMeHT (3neMeHT [Janumans — Skoown).

29. Psan HanpspKEHUE METaUIOB.

30. BomopoaHbIii 2IeKTpOI.

31. Pacuer moreHIpana BOAOPOIHOTO 3JIEKTPO/Ia, 3aIIOTHEHHOTO PACTBOPOM CHIIBHOM KHUCIIOTHI
WA CWIBHOTO OCHOBaHMS.

32. Ypasuenue HepHcra.

33. Uto Takoe ranpbBaHn4eckuii 3emMeHT? DJ[C rabBaHHYECKOTO JIEMCHTA.

34. Dnextponn3. 3aKOHBI 3JIeKTposH3a (3akoHbl Dapaes).

35. Kakwue nporiieccsl MOTYT MIPOTEKATh MPU dIIEKTPOJIN3E HA aHO e ?

36. Kakue nporeccsl MOT'YT IIPOTEKaTh IIPU SJIEKTPOJIN3E Ha KaToe?

37. CBolcCTBa S-3JIEMEHTOB | TPyTIIBL.

38. CaoiicTBa S-anemenToB || rpymmsr.

39. CpoiicTBa P-3JI€MEHTOB.

40. Cpoiicta d-371eMEHTOB.

41. CgoiictBa amomMunus. [I[ppuMeHneHre aTfOMUHUS U €r0 COSMHEHUN B
MIPUHTMEANATEXHOJIOTUH.

42. CpoiictBa Meau. Ee mpumMeHeHne B MPUHTMEAUATEXHOIOTHUH.

43. CpoiicTBa cBuHIA. [[puMeHEeHNE CBUHIA U €TO COSIMHEHUH B MPUHTMEANATEXHOIOTUH.

44. CpoiicTBa 1MHKa. Ero npumMeHeHne B IpUHTMEIUATEXHOJIOT HH.

45. Yro Takoe amporepHocTs? [IpuBeaure npumepsl. OTBET MOATBEPIUTE YPABHEHUAMU
peakIuii B MOJICKYJISIPHOW U COKPAIICHHON HOHHOH (hopme.

46. Kaxoii s-3nemeHT siBisiercst amporepHbM? [loaTBepanTe OTBET ypaBHEHUSIMU peakLuii B
MOJIEKYJISIPHOM M COKpallleHHOM HOHHOU (popme.

47. Kak u3MeHsIeTCsl OKUCIHUTeNbHAs aKTHBHOCT B psiy F2 — Clo — Br2 — |2 u uem ato
o0bsicHsAeTCS?

48. Tlouemy HF— cnabas kucnora?

49. Kak m3mensiercs: cuna kucaot B psay HCl — HBr — HI u ¢ uem 370 cBsizaHo?

50. Kak m3mensiercs cuina kuciot B psaay HCIO, HCIO2, HCIOz, HCIO4 1 uem 310

o0bsAcHsETCS?

51. Kak nzmensiercs sueprus cBsisu O — H u cuna kucnot B psny H2S — HaSe — HoTe? aiite
0OBsSICHEHUS.

52. Kakas crenenb okucieHus Hanbosee xapaktepHa s Bucmyra? s ceunna? s tannus?
[Touemy?

53. [louemy crosb Oorata XumMus yriaepoja?
54. Yto npeacTasisoT co00il pacTBOPbI KpEMHUEBOU KUCIOTHI? UTO Takoe CUITMKAreib?

Bropoii cemectp

1. OcHOBHBIE MOHATUS XUMUYECKUX TpolieccoB. [IpuMeHeHne XUMUYECKUX IMPOLECCOB C
y4acTUEM OpPTaHUYECKUX COEMHEHUN B moaurpaduu.

2. Knaccudukanus opraHMuecKuX COeIMHEHHUI 10 CTPOCHHUIO YTIIEPOIHOTO CKeneTra (psi/bl)
U 110 QYHKIMOHAIBHBIM IpynnaMm (Kjaccel). [IpparHbl MHOT0OOpa3usi OpraHu4ecKiuX COeTMHEHHH.

3. B3anuMocCBsI3b MEXKIy CTPOCHUEM BEIIECTBA U TPOSIBIIIEMBIMU XUMHUYECKAUMHU CBOHCTBAMH.
Tunel XUMHUYECKHX CBSI3€H B COEIMHEHHUSAX: KOBaJE€HTHas (MOJIIpHAs W HEMOJIApHas), MOHHAs U
KOOPJMHAIIMOHHAS. DJIEKTPOOTPUIIATEIBHOCTh ATOMOB U MHIYKIIMOHHBIN 3 (HeKT.

4. Tunbl pa3ppiBa KOBAJIEHTHOHN CBSI3U (F€TEPOTUTHUYECKUM U TOMOJIMTUYECKUI) U XapaKTep
0o0pa3ylolMXcsi MpU 3TOM 4YacTHL (MOHBI M pagukainel). [loHATHE HYKICOPUIBHBIX U
3NEKTPO(YUIBHBIX YACTHIL.
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5. Knaccudukanust XMMUYECKUX IPOLECCOB MO0 MEXaHM3MY M XapakTepy HpeBpalleHHi
(3amelLeHus1, IPUCOEINHEHNUS, PaCLIEIIEHUS, IEPErPYNIIUPOBKN).

5. I'omosnoruueckuil psia npelenbHbIX yriaeBoaopoAoB. IloHATHE CTPYKTYypHOU HM30MEPHH.
[TpaBuiia HOMEHKJIATYphl aJIKAHOB.

6. DJIEKTpPOHHOE CTPOEHHE aJKaHOB Ha MpuMepe meraHa. dDusnyeckre CBONCTBA aIKaHOB.
CriocoObI nostyueHus.

7. XUMHUYECKHE CBOMCTBA alKaHOB: PEAKIMM pacIlEIUIeHUs U 3aMelieHus. MexaHusm
pasivKaJIbHO-1IETIHOTO TaJIOT€HUPOBAHUS aJIKaHOB. TeopeTnyecKkrue OCHOBBI IIPOLIECCa.

8. DIeKTpOHHOE CTPOSHUE ATHIICHA, T-CBS3b U PEAKIIMOHHAS CIIOCOOHOCTH alIKeHOB. CTI0COOBI
nojaydeHus ainkeHoB. [IpaBuio 3aituena.

9. XuMmHuUecKuMe CBOWCTBAa aJKCHOB: pEAKIUH OKHCICHHSA, TIPHCOCIUHEHUS H
HOJUNPUCOEAUHEHU. MexaHu3M peakuuu IeKTpoduiabHOro mnpucoequHenus. [Ipasuio
MapKOoBHUKOBA.

10. MexaHu3MBbl peakiuy MOTMMEpHU3aIH (PaJUKAIGHBIA U MOHHBINA) HAa TIPUMEPE aJTKEHOB.
[Tony4yeHue nonaMaTHIIEHA, HOIUIPONUIICHA U IPYTUX MoJuMepoB. X mpuMeHeHue B noaurpaduu.

11. IueHoBbIe yriaeBOAOPOABI: C CONPSHKEHHBIMU, KYMYJIUPOBAaHHBIMU U M30JMPOBAHHBIMU
JBOWHBIMU CBSI3IMU. OCOOEHHOCTH CTPOSHHS COTIPSKEHHBIX TUEHOB, 3()(EKT COnpsuKeHMs.

12. Oco0eHHOCTH XMMHUYECKHX CBOMCTB CONPSIKEHHBIX JuEHOB. [Ipomecchl moiydeHue
Kay4yyKoB U pe3uH. [IpumeHnenue B noaurpauu.

13. AueruneHoBble yriaeBoAOpoAb! (amkuHbl). [Ipormeccsl moiaydeHHs MOJMBUHHIIIAICTATA,
HOJMBUHUIIOBOTO CIMPTA, MOJUBUHWIXJIOPHIA, MOIUMAKPUIOHUTPHIIA, OEH30J1a, XJIOPOIPEHOBOIO
KaydyKa.

14. Knaccudukanuus apoMaTHUECKUX coelMHEeHUH. BeH3011 1 0cOOEHHOCTH €ro 3JeKTPOHHOTO
ctpoenus. Kpurepun apomarnynoctu. TexHonorus nomsyueHus.

15. Xumunyeckue CBOMCTBA apOMAaTUYECKUX YIJIEBOJOPOOB: PEaKLUUU OKUCIECHUS U
3amenieHus. IlpaBuia opueHtanuum B apomaruyeckoMm siape. IlpumeHeHHe apoMaTHyecKux
YTJI€BOAOPOAOB B MOIUrpaduu.

16. MHorosiepHble apoMaTHYECKHE COSAUHEHHSI C HEKOHACHCUPOBAaHHBIMH SIIPaMU: TPYIIIIBI
mudenuna, fupeHuIMeTana u tpupenunmerana. [Ipumenenue.

17. Tlpouecchl MOJydeHHs HAa OCHOBE MHOTOSIEPHBIX APOMATUYECKUX COEIMHEHUMN
a30KpacuTeNeil, TMTMEHTOB, U KpacuTenel A1u- U TpU(EeHUIMETaHOBOTO Psizia.

16. Couptsl u penonsl. Onpenenenue kiacca. Knaccuduxanus no THILy yriaieBoJOpOJHOTO
paaukana u no koiauuectsy OH-rpynn. M3oMepus 1 HOMeHKIaTypa.

17. CnocoOsl nmostyueHus cnupToB. TeopeTndeckre OCHOBBI polieccoB. BogopoaHas cBs3b U
ee BIUSIHME Ha (U3NYECKUE CBOMCTBA CIIUPTOB.

18. Xumuueckue CBOICTBa CIHUPTOB: KHUCIOTHBIE CBOMCTBa, 00Opa3oBaHHE IMPOCTBHIX U
CIIOKHBIX 3(pupoB, peakiuu 3ameniennss OH-rpynmnsl, peakunun okucnenus. [lpumenenue.

19. MHoroatoMHbI€ CIUPTHI, OCOOEHHOCTH XHMHUYECKHX CBOWCTB. [IpmMeHeHme mis
MOJTyYeHUs TOTUI(PHUPOB, ANKUIHBIX CMOJI, IIOJINYPETAHOB U JIp.

20. OcHOBHBIE TPEICTABUTENN OJHO- U MHOTOATOMHBIX (peHosioB. CriocoObl MOydyeHus: U
XUMHYECKHE CBOMCTBA.

21. Wcnonp3oBaHue (EHOIIOB B CHHTE3€ KpacHTENed W THTMEHTOB (EHOJAbIETUIHBIX
OJINTOMEPOB, TIPUMEHSAEMBIX B KauyeCTBE CBA3YIOUIMX B KpackaXx M JUIl H3TOTOBIEHUS
(GOTOKONUPOBATIBHBIX CIIOEB.

22. OxcocoenuHeHusi (anpaeruabl W KeToHbl). M3omepus m HomeHkiatypa. CriocoObr
MOJTYYEHHST OKCOCOETMHEHU .

23. X¥MUYeCKHe CBOMCTBA aJbJIETU/IOB U KETOHOB: PEAKIIMHU OKUCIIEHUS, PUCOEAUHEHUS,
KOHJIEHCAllUH, 3aMEIICHUs Y 0-yTepoaHoro atoma. [lpumenenue.

24. KapOonoBbie kucnotel. Kiaccudukanus (HAchIIEHHBIE, HEHACHIIICHHBIE U
apoMaTHYECKHE; OJHO-, IBYX- 1 MHOITOOCHOBHBIE), U30MEPUS U HOMEHKJIaTypa.
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25. CriocoObl mony4deHuss KapOOHOBBIX KHCJIOT: OKHUCIHMTEIIBHOW MECTPYKIIUEH ajJKaHOB W
QJIKEHOB, OKUCJIEHUEM MEPBUYHBIX CIUPTOB U AJIBICTHAOB, TUAPOINU3OM TPUTATIOTCHIIPOU3BOIHBIX
YTJI€BOAOPOAOB.

26. XuMHYeCKHE CBOMCTBAa KapOOHOBBIX KHCIOT: OOpa30BaHHME CIOXHBIX J(QHUPOB,
AQHTUAPUAOB, AMUJIOB, HUTPHUJIOB U JIP.

27. Cnoxubele »GuUpbl KapOOHOBBIX KHCIOT. Peakmus stepuduxanuu. [Ipumenenue
o3 (Gpupos.

28. ApoMaTtuyeckue KapOOHOBbIE KUCIOTHI. CrOCOOBI MOMy4EHHUsI U XMMHUYECKHUE CBOMCTBA.
[TpuMmeHeHrne apoMaTHYeCKHX KapOOHOBBIX KHUCIIOT B CHHTE3€ IUIACTHU()DHKATOPOB, MOIUIPUPOB,
Kpacuresnen.

29. XKupsl m macnma. Omnpenenenue kiacca. CoctaB M (U3MYECKHE CBOMCTBA IKHPOB
PaCTUTEIBHOTO (Macell) ¥ >KUBOTHOTO MPOUCXOXKICHUSI.

30. Beichixaromme W HEBBICBIXarolue macna (ogHoe yucio). ['maporeHm3anust Macel.
MexaHu3M OKUCIUTENbHON nonmuMepu3anuu Macen. Onudbl 1 CUKKATHUBBL.

31. llenoyHoil THIPOIN3 KUPOB (TEXHOJOTHUS MONydeHus MbUia). Mbuto. [ToBepxHOCTHO-
AKTHUBHBIC BEILIECTBA.

32. Xumudeckre CBOMCTBA MOHOCAXapUIOB: 00pa30BaHWE MPOCTBIX U CIIOXKHBIX 3()HUPOB,
OKHUCJICHHE W BOCCTaHOBJIeHHE (momydeHue D-copbuta), oOpa3oBaHue caxaparoB. [nmko3uaHas
CBSI3b.

33. Kpaxman. CtpoeHue MOJEKyN, COCTaB, XMMHUYECKHE CBOWCTBA M MPUMEHEHHE B
nonurpaduu Kpaxmasnia i MPOAYKTOB €r0 YaCTHYHOTO THIPONIN3a (IEKCTPUHOB).

34. lenmono3a. Ctpoenue Mosekyin. Ou3nyeckue U XUMHUYECKHUE CBoicTBa. TexHomoruu
MOJYYEHHS] MPOM3BOAHBIX LIEJUTIOJIO3BI: IIenoYHas nesmnono3a, Na-KMILI; Hutpartsl, aueratsl u
KCaHTOT€HAThI LEJUTI0N03bl. VX mpruMeHeHue B monurpaduu U yrnakoBKe.

35. Awmmuokucnotel. M3omepus u HomeHknarypa. CnocoObl momydeHus. Dopmbl
cylecTBoBaHus B 3aBucuMocTd oT pH cpeapl. OCOOEHHOCTH XUMUYECKUX CBONCTB aMHHOKHCIIOT.
ITony4yenue kanposa.

36. AnmudaTuveckre HUTPOCOCTUHEHUS. DIIEKTPOHHOE CTPOSHUE HUTPOrpymnmbl. CrocoOs!
MOJIy4eHUsl. XUMHUYeCKHe cBolcTBa. [Ipumenenue.

37. Amunbl. OnpenencHue U Kiaccuukaus aMuHOB. M3oMepust 1 HOMEHKIIATypa aMHHOB.
DJEeKTPOHHOE CTPOEHHE aMMHUaka U aMuHOB. du3nueckue CBOMCTBa aMUHOB, BOJIOPO/IHAS CBS3b B
aMHHaxX

38. CriocoOBbl MosTyuyeHHsl aMMHOB: BOCCTAaHOBJIEHHEM HUTPOCOEIMHEHHH, B3aUMOIeiiCTBHEM
CIIUPTOB C AMMHAKOM, AIKWJIMPOBAHHEM aMMHUaKa U aMUHOB (peakius ['opmana).

39. XuMunyeckue CBOMCTBa aMHHOB: OCHOBHBIE CBOWCTBA, aJIKWJIMPOBAHUE U AllWJIMPOBAHUE,
B3aUMO/IEIICTBHE C a30THUCTOM KUCIOTON ann(paTUYECKUX U apOMaTHYECKUX aMHHOB.

40. Jnazo- u azocoeauHeHus. Conu aua3oHus: omnpenesneHue kinacca. [lomydenue coseit
JIMA30HUS peaklMeld Ua30TUPOBAaHUS MEPBUYHBIX apOMATUYECKUX aMMHOB. MeXaHH3M peakuuu
JTMAa30THPOBAHMUS.

41. Xumuyeckue CBOMCTBa cojied aua3oHus ((PoTonms, THUAPOIN3 W TEPMHUUYECKOE
paszinoxenue). [Ipumenenune comneil 1Ma3oHus B KONUPOBAIbHBIX Mpolieccax. [nazorunus,

42. Peakiusi a30coueTaHus M €€ MEXaHU3M (JIEKTPOPHUIBLHOIO 3aMelIeHUs). A30KpaCUTEIH
(OCHOBHBIE M KUCIIOTHBIE), a30MIUTMEHTHI M KPACOUHBIE JIAKH.

43. Knaccudukanuss KpacuTeneil MO XUMHYECKOW CTPYKType (a30KpacuTenld, Au- H
TPU(PEHUIMETAHOBOIO Psijia, AHTPAXMHOHOBBIE U JIp.) U IO CIIOCO0Y 3aKpEIUIeHUs Ha OKpalluBaeMOi
MOBEPXHOCTH (IIpsIMble KpPAcHUTENM, Aa30UJHBIE KpPACHTENIH, PEaKTUBHBbIC KpacUTENIH, KyOoBbIE
KpacUTeNu, OCHOBHBIC U KUCIOTHBIC U JIP.)

Tperuii cemecTp
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11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

Cucrema. M3o01npoBaHHas, 3aKpbITasi U OTKPbITasi CUCTEMBI.

®a3a. ['eTeporeHHas u TOMOr€HHasi CUCTEMBI.

CaolicTBa 1 mapaMeTpbl CUCTEMbI. DKCTEHCUBHBIE U MHTEHCUBHBIE TapaMeTpbl. [loHsATHE O
nporecce. Kiaccuduxanus nporeccos.

PaBHOBecHOE M CTallMOHApHOE COCTOSIHMS cUCTeMbl. KBasuctarnueckue (paBHOBECHBIE) U
00paTUMBbIE MPOLIECCHI.

Temnora u padota. [IpyHIKIT SKBUBaJICHTHOCTH TETJIOTHI M PAa0OTHI.

HyneBoii 3aKk0H TEpMOIMHAMUKH.

TepMonnHaMuyeckas 1IKajga TEMIEPaTyphl.

Buyrpennsisa sneprus. I1epBelii 3aK0H TEPMOJIUHAMUKH.

Temnora U30XOPHOTO U U300apPHOTO MPOLIECCOB. DHTAIBIIHS.

. TerumoBoit ¢ ekt xumMudeckoir peakiuu. Temmora o0pa3oBaHUs U TEIUIOTa CTOPAHHS

BelecTBa. 3akoH [ 'ecca. Cnencreus u3 3akona I'ecca.

Temnoemkocts BemiecTBa. CpeaHsisi, UCTUHHAS, YAEIbHAs U MOJISIpHAs TEIJIOEMKOCTH.
TemnoeMKoCTh MpH MOCTOSHHOM 00BbEME U IIPU MOCTOSHHOM JIaBJICHUH.

3aBUCHMOCTH TEIIOBOTO A eKTa peakiuu OT TeMrepaTypsl. 3akoH Kupxrodda.

Bropoii 3aK0H TepMOAMHAMUKHI. DHTPOIHSL.

CratucTuueckoe TOJIKOBaHHE BTOPOTO 3aKOHA TEPMOJUHAMHUKHU. YpaBHeHHE bosbliMaHa.
Tepmonunamuyeckas BeposTHOCTb. [locTosiHHas bonbiMana.

[Toctynar Ilnanka. PacyeT sHTpOnNn.

XapakTtepuctuieckue GyHKIIUU U €CTeCTBEHHBIE IEPEMEHHBIE.

Oueprusa ['u66ca. Dueprus ['ensMronba.

VYcnoBus caMonpou3BOIbLHOTO IPOTEKAHUS ITPOLIECCOB U TEPMOIMHAMUYECKOIO PaBHOBECUS
B 3aKpbITOM cucteme ipu V, T = const.

YcnoBus caMOnpOU3BOIBLHOTO TPOTEKAHUS IPOLIECCOB U TEPMOTUHAMUYECKOTO PABHOBECHS
B 3aKpBITOM cucTeme Tpu p, T = const.

3aBucuMocTh 3Hepruu ['md6ca u sHeprun ['enpmronbpia oT TeMnepaTypbl. YpaBHEHHE
I'n66ca-I enpMrombia.

OTKpBITBIE CUCTEMBI. XUMUYECKUN TTOTEHIIHAT.

WneanbHble pacTBOpbL. 3akoH Payist.

[TonoxxurenbHble U OTpULIATENIbHBIE OTKIOHEHUS OT 3aKkoHa Payis.

WneanbHble npeenbHo paz0aBiieHHbIe pacTBOPbI. 3akoH ['eHpu.

TemnepaTypa KUneHus uAeaIbHbIX PaCTBOPOB. DOYIITHMOCKOHS.

TemnepaTypa 3amMep3aHus pacTBOPOB HeJleTyuux BeulecTs. Kpuockonust.

Ocmoc. OcMOTHYECKOE J1aBJIEHUE U €0 pacyer.

®azosble npepaienus. [Ipasumno ¢a3 ['n6oca.

OAHOKOMITOHEHTHBIE CUCTEMBI. JlnarpaMmbl COCTOSIHUS! OJHOKOMITIOHEHTHBIX CUCTEM.
VYpasuenne Knaysnyca-Knanelipona. Ero npumeneHnue k guarpaMmam COCTOSIHUS
OJIHOKOMIIOHEHTHBIX CHCTEM.

Jnarpamma ¢a3oBoro paBHOBECHUS KUAKUHM pacTBop — nap. IlepBriii 3akon Konosasnosa.
AseoTpornHbie pacTBopbl. Bropoii 3akon KoHoBasnosa.

Tepmuueckuit ananns. Kpussle oxnaxxaeHusI.

JlnarpamMmbl IIaBKOCTH U30MOP(GHO-KPUCTATU3YIOLINXCS CUCTEM.

JlnarpamMmbl IJIaBKOCTH HEU30MOP(HO-KPUCTATITU3YIOIINXCS CHCTEM.

JluarpaMMbl paBHOBECHUSI OIPAaHUYEHHO PACTBOPUMBIX KUAKOCTEH. Teopusi CHIBHBIX
anekTpoiuToB. MoHHas cuia pactBopa. M3oToHndYeckuii KoappuuneHT.

pH pacTBOpOB CHJIBHBIX 3JEKTPOJIUTOB. IEKTPONPOBOJHOCTH  pacTBOpoB. Pomb
ANEKTPONPOBOJIHOCTH YBJIAKHSIOIINUX PACTBOPOB.
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38.

39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.
S7.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.

76.
77.
78.
79.
80.

DneMeHTapHbIe PEaKIIMK U 3JIEMEHTAPHBIE CTAIUHU CJIOKHBIX peakiuii. OCHOBHOM MOCTyaT
(dhopManbHON KUHETUKHA. AKTUBUPOBAHHBIN KOMILIEKC.

OHTanbnusl U SHTpoNUs akTuBauuu. [IoHATHE O KMHETHKE PaJUKaIbHOW MOJIMMEpPU3ALNN
(OCHOBHBIE CTaJNU MPOLIECCA).

[IpuHnun numutupyronieit craauu. [TpuHIMN KBa3UCTalMOHAPHOCTH.

Kunernka rereporeHHpIx peakuuit (IuUQQPy3MOHHOE TOPMOXKEHHE, PaBHOAOCTYITHAS
MMOBEPXHOCTD, JIUMUTUPYIOIEE BEIIECTBO). [ eTeporeHHble XUMUYECKUE PEAKIIUH.
JlucniepcHble CUCTEMBI U UX KOJIMYECTBEHHBIE XapPAKTEPUCTUKH.

[IpuMeHeHne AUCIEPCHBIX CUCTEM.

IIpupo1a OBEpXHOCTHOM SHEPTUU.

[ToBepXHOCTHOE HATSIKEHUE.

3aBUCHMOCTb IOBEPXHOCTHOI'O HATSHKEHUS OT TEMIIEPATYPBbI.

CaMonpoun3BOJIbHBIE TPOLIECCH] B IOBEPXHOCTHOM CJIOE.

KonunuecTBeHHBIE XapaKTEePUCTUKU aICOPOLIUH.

Krnaccudukanus ancopOnuoHHbIX mporeccoB. OcOOCHHOCTH (DU3HUECKON W XUMHUYECKOU
ajcopOuuu

3aBUCUMOCTh MOBEPXHOCTHOI'O HATSHKEHHUS OT MPHUPOIbl M KOHLUEHTPALUd PAaCTBOPEHHOIO
BELIECTBA.

VYpaBHenue aacop6oiuu ['nooca.

[ToBepxHocTHas akTuBHOCTSG. [IpaBuio [Jrokiio-TpayoGe.

Opuentanus moisiekya IIAB B moBepxHOCTHOM clioe.

VYpaBnenue LnmkoBckoro.

Teopust MoHOMOJIEKYIISIpHOM afcopOumu JIeHrmiopa.

OcoOenHocTH aicopOIuy raza Wid napa Ha TBEpAOM aJIcOpOEHTE.

3aBHCUMOCTh aJCcOpOLMM Ta3a OT €ro KOHIIEHTpaluH (JaBlIEHUs) MPH IMOCTOSHHOM
TeMIIepaType.

Teopus nonmumonexkynsapHoi agcopounu [onsHu.

Teopus nonmumonexynsapuoit aacopouuu bBIOT (bpynaysp, Dmmer, Temnep).

MonekynsipHast ancopOLusi U3 pacTBOPOB.

3aBUCUMOCTB MOJIEKYJISIPHOM a1cOpOIIMK OT paBHOBECHOM KOHIEHTpaluu ajacopotusa (Cs).
Bnusinue Ha MOJIEKYISpHYIO acOPOLIMIO TPUPO/IBI PACTBOPUTENS U afCOpPOCHTA.

Brusiaue Ha MoJeKyIspHYIO aacopOIIUIO PUPOJIBI aICOPOTHUBA.

CmaunBanue. YpasHenue IOnra.

[TonsaTne 06 aare3un U KOre3uH.

[IpakTHueckoe 3HaUEHUE AATE€3UU U CMAaYMBaHUSL.

MeTtop1 nosyueHust TMo(poOHBIX 30JIEH.

MeTo bl OUNCTKH KOJUIOMIHBIX PaCTBOPOB.

DNEeKTPOKMHETUYECKHUE SABJIEHUS B TUAPOPOOHBIX 30JIX.

ITytu o6pazosanus JJ2C.

CtpoeHnue TBOWHOTO AIEKTpHIecKoro ciiosi. CTpoeHne MUIEIUIBI THO(HOOHOTO 307151.
Brusinue 31eKTpoauTOB Ha BENMMYMHY A33Ta-NIOTEHLIMANA.

Binsaue pH, koHIEHTpanuu 3055, TEMIEPATYPbl U MPUPOJBI TUCIIEPCUOHHOM Cpeabl Ha
BEJIMYMHY J133Ta-TIOTEHIMAIA.

MonekynsipHO-KUHETHUECKHE CBOMCTBA KOJUIOMIHBIX PacTBOPOB (OPOYHOBCKOE IBHKEHUE,
1 Qy3usi, OCMOTHYECKOE aBICHUE).

CeauMeHTanus CyCHeH3MH. YCIoBHsS COOJIIOJICHUS 3aKOHOB CEIMMEHTAlUU (3aKOHOB
Crokca).

ArperaTuBHasi yCTOWYMBOCTh KOJUIOUIHBIX pacTBOpoB. Koaryssmus.

[IpaBuna koarymnsuu.

Kunertunka xoaryisinuu 3J1€KTpOIUTaAMH.

[TonsiTHEe 0 OBICTPOI KOATYIISIINH.

[ToHsiTHE O MEIJIEHHOM KOATYJISILINH.
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81. ®akTopsl YCTOHUMBOCTH JINOPOOHBIX 30JICH.

82. Teopus ycroitunBoctr 1rohooHbIX 301¢ei AJIDO (depsarun, Jlannay, @epseii, OBepOeK).

83. Bupl Koaryssiiuu 3JeKTPOIUTAMU.

84. IlonsTue 0 CTPYKTYpUPOBAHHBIX JUCIIEPCHBIX cucTeMax. KoarynaiuuoHHble CTPYKTYpPBI.

85. Tukcorpomnus. Cunepesuc. Habyxanue.
86. [IpuMeHeHue KIIeeBBIX PACTBOPOB.

87. Ilpumenenue [TAB st moaroroBku popM MIOCKOM MEYaTH.
88. [loHsTHE 0 KOHJCHCAITMOHHO-KPUCTAILTH3AIIMOHHBIX CTPYKTYpPaX.

3.4 Tekymmii KOHTPOJIb (TECTHI)
(popmupoBanue komnerenuuii OITK-1)

IlepBblii cemecTp

TemaTH4eckasi CTPYKTypa TeCTOBBIX 3aJaHUMI

Tema 1. Ctpoenue aToma.

Tema 2. XUMHUYECKHE CBS3U.

Tema 3. OCHOBBI XMMHUYECKOI TEPMOIUHAMUKH.
Tema 4. PactBopsl a5ekTponuTsl. pH-pacTBOpPHI.
Tema 5. ['uaponus coseil.

Tema 6. [IpousBenenne paCTBOPUMOCTH.

Tema 7. DnexTpoXuMus

Tema 8. DneKkTpoIUTHYECKAS TUCCOIMALIHS
Tema 9. Xumusi s-3J1€MEHTOB.

Tema 10. Xumus p-271€MEHTOB.

Tema 11. Xumus d-snemeHTOB.

Tema 12. Kunetnka XUMUYECKUX PEAKIIUH.

IIpumepsl TecToBBIX 3a1aHuii: Tema 8. DjekTpoauTHYECKAS] TUCCONHATIHSA

3aoanue {{ 139 }} 1

OTMeThTe NpaBUIBHBINA OTBET

Peaxrist oOMeHa BO3MOKHA MEXKTY:
O ¢docharom kanbius u rugpokcuaoM xkenesa (11);
[ xmopuaom auTHs U cyab(haToOM HATPUs;
HUTPATOM cepedpa U COJITHON KUCIIOTO.

3aoanue {{ 140 }} 2
OTMeThTe PaBUIILHBIN OTBET
K peakusim HelTpanu3auy OTHOCATCS pEaKIMi MEXKAY:
1. ykcycHOM KHUCIOTOM U THAPOKCUIOM HATpuS;
2. COJISIHOM KUCJIOTON M XJIOPHIOM HATPHS;
3. CepHOM KUCIIOTOH U THAPOKapOOHATOM HATPHS;
4. TUPOKCUIOM KaJIbIMs U OpTO(HOCHOPHOI KHCIOTOH;
5. TUAPOKCHUIOM KaJIHsI U OKCHIOM CEPBI.
O 1:2: 4
O ;4
O
0 3;

3aoanue {{ 1411}} 3
OTMeThTE PaBUIbHBIN OTBET

W e PN
AN PO
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K OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIM OTHOCSITCS PEAKIIH:
1. Fe,O3 + HCI,
2. FeClz + HJS;
3. Fe + HCI;
4. SO3 + NaOH;
5. Cl,+ KOH:;
6. FeoO3 + HaSOa.
O 1;6

0o
N W N
RN N

M 3:5

3aoanue {{ 142 }} 4

OTMmeThTE HpaBI/IJIBHHﬁ OTBET
OKHUCINUTEIFHO-BOCCTAHOBUTEIbHAS peaKnuus — 3TO:
O CO2 + 2NaOH = Na2COs3 + H20:;

0 Ba(OH)2 + 2HNO3 = Ba(NOs)2 + 2H20;
O CasP2 + 6H20 = 3Ca(OH). + 2PHaf;
Clz + SOz + 2H20 = 2HCI + H2SOa4.

3aoanue {{ 143}} 5
OTMeThTE IPABUIIbHBIN OTBET
YpaBuenne HS™ + OH™ = H.O + S?” OMUCHIBAET B3aUMOICHCTBHE MEXTY:
O Naz2S u H20;
KHS u KOH;
0 KHS u H2SOyq;
0 K2S u NaOH.

3aoanue {{ 144 }} 6

OTMmeThTe IpaBUIIbHBIN OTBET

OOMmeHHast peakius — 3To:
[0 4Cr(NOz)3 = 2CrOs + 12NO2 + 30;
0 Be(OH), + 2NaOH = Naz[Be(OH)a];
0 4NH3 + 302 = 2Nz + 6H20;

Zn + H2SO4 = ZnSO4 + Ho 1.

3aoanue {{ 145 }} 7
OTMeTbTe TpaBUIIbHBIN OTBET
CyMmma k03¢ (PHUITMEHTOB B ypaBHEHHUH PEaKIIMKi HEOOXOAMMON JUCCOLMAIINH CYJIb(aTa aTFOMUHHS

COCTAaBJISET:
O

O
O
O
.

3aoanue {{ 146 }} 9
OTMeThTe IpaBUIIbHBIN OTBET
Yucio couieit Bcex BO3MOXKHBIX THIIOB, 00pa3yIOIINXCS B PEaKIHsIX MexIy okcuaom xkenesa (11) u

CEpPHOU KUCIIOTOH, PaBHO:
O 1

SohRhONME

v 2;
O 3;
O 4.
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3aoanue {{ 147 }) 10
OTMeThTe IPABUIBbHBIN OTBET
Peakuust pa3noxeHus — 3To:
O AlSz + 6H20 = 2AI(OH)3] + 3H2ST;
0 KOH + HCI =KCI + H20;
2CUu(NOs3)2 = 2CuO + 4NO21 + O21;
O 2Al + 2NaOH + 6H20 = 2Na[Al(OH)4] + 3H21.

3aoanue {{ 148 }} 11
OTMeThTe MPaBUIIbHBIN OTBET
Yuco cosieit Bcex BO3MOXHBIX THITOB, 00pasyromumxcs B peakiusax mexay Cr(HSO4)z u NaOH

paBHO:
O 1;
O 2;
3;
O 4.

3aoanue {{ 149 }} 12
OTMeTbTE IPaBUIIBHBIN OTBET
Peaknma coemuaenus — 3to:
O 2NaNO3; = 2NaNOz + Og;
O SOz + 2NaOH = NaxSO3 + H20;
2Fe + 3Cl2 = 2FeCls;
O KOH + HNO3 =KNO3 + H20.

3aoanue {{ 150 }} 13
OTMeThTe MPABUIIbHBIN OTBET

Wonnoe ypaBuenue SrCO3z + 2H" = Sr2* + CO21 + H20 onuceiBaeT B3aUMOACHCTBUE MEKY:
O SrCOz u Sr(OH)y;
] SrCOs u H2COg;
[J SrCOs u NH4OH,;
SrCOz u HCI.

3aoanue {{ 1511} 14
OTMmeTbhTe NPaBUIbHBIN OTBET
CymMma K03 (HUIIMEHTOR B ypaBHEHHH 3JIEKTPOIMTHYECKOM TUCCOIMAIMK TUTHAPOodochaTa HaTPHst
NaH2PO4 cocraBnser:
3;
O 4,
O 5
O 6.

152. 3aoanue {{ 152 }} 15
OTMeThTe IPABWIBHBIN OTBET
Peakuus 3amenieHus — 310:
FeO + Hz = Fe + H20;
0 2C + 02 = 2CO;
O AlsCz + 12H20 = 4AI(OH)s3| + 3CHaT;
O Zn(OH)2 + 2NaOH = Naz[Zn(OH)4].
153. 3aoanue {{ 153 }} 16
OTMeThTe IpaBUIIbHBIN OTBET
B xpatkom nonsom ypasaenuu peakuuu NaHCO3 + NaOH — ... cymma ko3¢ punineHToB paBHa:
I
4
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O 5;
O 6.

3aoanue {{ 154 }} 17
OTMeThTE IPABUIILHBIN OTBET
OKHUCIUTEIFHO-BOCCTAHOBUTEIbHAS p€aKknus — 9TO:
0 NH4Br=NH3s + HBr;
[1 NaxSOs + H2SO4 = Na;SO4 + SO21 + H20;
O LisN + 3H20 = 3LiOH + NHs7;
2KMnO4 = KoMnO4 + MnO2 | + O21.

3aoanue {{ 155 }) 18
OTMeThTe IPaBUIIBHBIN OTBET
OO6MeHHas peakiys — 3TO:
Fe O3 + 2Al = 2Fe + Al,O3;
[ CoHa + 302 = 2C0O21 + 2H20;
O Cl; + HI =ICl1| + HCI;
OO0 CasP2 + 6H20 = 3Ca(OH), + 2PHa31.

3aoanue {{ 156 }} 19
OTMmeThTe IpaBUIbHBIN OTBET
PeaKI_II/I}I Ppa3JIOKCHUA — ITO:
O SiO2] + Mg =2Mg + Si;
[l Zn + CuSO4 = ZnS0O4 + Cu;
0 N2+ 02 =2N0;
CaCO3 = CaO + COa.

3aoanue {{ 157 }} 20
OTMeThTe NIPABUIBHBIN OTBET
Peakimsg coequHeHNS — 3TO:
2Al + 3S = Al,S3;
0 FeS + HCI = FeCl, + H.S71;
0 Zn + 2NaOH + 2H,0 = Na[Zn(OH)4] + H27;
[0 2KCIOs = 2KClI + 30..

3aoanue {{ 158 }} 21

OTMeThTe IPAaBUIIHHBIN OTBET

PeaKHI/Iﬂ 3aMCIICHUA — 3TO:
0 Ba+ CO; =BaCOg|;
0 Ca(HCOz)2 = CaCO3] + CO21 + H20;
2Al + Cr,03 = Al,O3 + 2Cr;

[0 2KNO3 = 2KNOz2 + Oz.

3aoanue {{ 159 }} 22
OTMeThTE PABUIBHBIN OTBET
K peakuuu HelTpaau3auy OTHOCUTCS B3aUMOJICHCTBHE MEXKIY KUCIOTOH U:
L comblo;
[0 merammom;
I1I€JIOYBIO;
[] OCHOBHBIM OKCHJIOM.

3aoanue {{ 160 }} 23

OTMeThTe IpaBUIIbHBIN OTBET

VYKaxxuTe NpaBUILHOE YPAaBHEHHUE PEAKLUU:
Ca(OH)2 + Fez(S04)3 = 3CaS04 + 2Fe(OH)s;
O Ca(OH)2 + Fe2(SO4)3 = Caz(S04)s + Fe(OH)z;
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O Ca(OH)2 + Fez(SO4)s = 3CaS04 + 2Fe(OH)s.
3aoanue {{ 1611}} 24

OTMeThTE MPaBUIIbHBIN OTBET
Cymma k03(h(HHUIHUEHTOB B ypPaBHEHUH 3JIEKTPOIMTHUECKON IMCCOIMAIINHI THAPOKCHIA Oapus
Ba(OH) — sro:

O 3;

4,

O 5

O 6.

3aoanue {{ 162 }} 25

OTMeThTE IPaBUIbHBIN OTBET
CuiibHast KMCJIOTa B BOAHOM PacTBOPE OTBEYAET OKCHLY:
Cl207;
1 P20Os;
0 N20s;
O CI.0.

Bropoii cemecTp

1. YraeBomopo/ibl, UMeIOIUE B CTPYKType ABOMHYI0 >C=C< KOBaJCHTHYIO
CBS3b - 3TO ...

-1 QJIKaHBbI

-1 QJIKUHBI

+. aJIKCHBI

-1 apeHbI

2. ### - 5TO yIrIeBOIOPOABI, UMEIOIINE B CTPYKTYpe NBOHHYI0 >C=C<
KOBAJICHTHYIO CBSI3b

+. aJIKEHBI

+: AJIKEHBI

+: AJIKEHbI

3. DTuUICHOBBIE  YIJICBOJMOPOABI, OTO  OPraHUYECKHUE  COCITUHCHWSI,
coJieprKallue. . .

+: 1BOiHY10 >C=C< KOBaJICHTHYIO CBSI3b

-2 TpoitHyt0 -C=C- KOBaJIEHTHYIO CBA3b

-1 apOMaTHUYECKOE PO

-: Tonpko oauHapHsie C-H cBsizu

4. O6mas popmysia aJTKeHOB ...

- CnHans2
+: CnH2n
- CnHzn2

': Can
5. 'mbpuau3zanus atoma yriepoja B 3TUJICHE. . .
-1 sp?
+: sp?
-1 sp
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-: $2p?
6. B ankenax aroM yriepojaa HAXOAUTCSA B .... — THOPUIHOM COCTOSTHUU
-1 sp°

+: sp?

-1 sp
-1 s
7. JIBoiiHasi KOBaJICHTHAS CBSI3b — 3TO KOMOMHAITHA. . ..

-: 1ByX O -cBsizel

+: ogHou © — ¥ OHOM T-CBSI3CH

- IBYX Tt-CBSI3€M1

- oqHOM © — U ABYX TT-CBsA3EH

8. 3omepust aJIkeHOB ompeesieTcs. . .

. TOJIBKO CTPOCHUEM YIJIEPOIHOM LIETH

. TOJBKO MecToro0keHneM >C=C< cBs3u

+: CTPOCHHEM YTJIEPOIHOM Ienu U MecTomnojoxeHueM >C=C< cBs3u
- Y aJIKCHOB HET U30MEPUU

9 . U3omepamu SBIISIOTCS COSAMHCHUS. . ..

A: CH=CH—CH>—CH>—CHj3
b: CH3—CH=CH—CH>—CHj;
B: (‘113—(|':('”—('ll3

C1,

I: CH;— C=CH— CH,— CH,
(l'n3

. CH=CH—CH,—CHs

2

+:A,b,B
- :5,B, T
B, T, 11

AT I
b, T, 11

-:b,B

10. M3omepamu SBIISIOTCS COCTUHEHUS. . ..

(A) CHs—CH=CH—CHjs
(B) CHs—CH=CH—CH,—CHs

(B) CH;=CH—CHz—CHj
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(I') CH=CH—CH>—CH2>—CH3
() CH,= |( — CH, — CHj3;

CH;
() CH; — (|'= CH — CH;

CH;

e
o

,B, T’

“

»

b1 o
RNl
Hel=

Fo A
=
m

-

*
>
o

11. 3omepamu SIBISIOTCS COSTUHEHUS. . ..
(A) CH,=CH—CH=CH;

(B) CH,~C=CH—CHj
(B) CH,=CH— CH,—CH=CH,

) CH; =€ — CH, — CH,
CH,

() CH,=CH— CH=CH—CHj

(I CH,=C=CH —CH,—CH;

+:A,b
- :b,B, T’
+:B, A, T’
-:A,B, 11
-:b, 11
Tpernii cemectp
1. 3aoanue

[Tpu3HakoM paBHOBECHS CUCTEMBI ITpH P, T=CONst siBiseTcs
P=const
AG<0

AG=0
AH =0
T =const

2. 3a0anue
[Tpusnakom paBHOBecHs cucteMsl ipu V, T=CONSt sBinseTcs
P=const
AG<O0
AG =0
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AF =0
T =const

3. 3aoanue
OtkpsiTas cucreMa Oyner
00MEHUBATHCS HSHEPTUEH U BELIECTBOM C OKPYKAIOIICH CPeloil U HE COXPAHSITh MOCTOSHHBIM
CBOH 00BEM
00MEHMBATHCS SHEPIUE, HO HE BEIIECTBOM C OKPY>KaloIIel cpeaoit
00MEHMBATHCA BEIIECTBOM, HO HE SHEPTUEH C OKPYKAIOIICH cpeioit
COXPAaHSTh MOCTOSHHBIM CBOH 00BEM, SHEPTHUIO U COCTaB

4. 3aoanue
Bo BHYTpPEHHIOIO SHEPTUIO CUCTEMBI BKIIFOUACTCS
IIOTCHUOUAJIbHAA 3H€pFI/IH CUCTEMBI KaK LICJIOro
KMHETHYECKas SHEPIHUsl CUCTEMBI KaK I1eJI0r0
MOTEHIMAIbHAS U KHHETHYECKAst SHEPIHH CUCTEMBI KaK IEJIOr0
BCC BUAbI 3H€pFI/II/I, BKJIO4Yasi HEU3BECTHBIC, 3a HCKIIFOUYCHUEM KI/IHCTH‘IGCKOﬁ nu HOTCHHI/IaJIBHOﬁ
SHEPTUHU CHCTEMBI KaK IEJIOTO
SHEPrus, MepeiaHHas CucTeMe B (hopMe TEIIOTHI H Pa0OThI

5. 3aoanue
TennoBoii 23 PeKT XUMUIECKOH peakiuy mpu P=CONSt paBeH U3MEHEHUIO
S (aHTpOTHSN)
G (sHeprus ['ub6ca)
F (oneprust I'enbMrosnbia)
H (aHTaNBIHSN)
U (BHYTpEHHSISI SHEPTHSI)

6. 3aoanue
TennoBoil 3 ekt xumuueckoit peakuu npu V=CONSt paBeH U3MEHEHUIO
S (aHTpOMHMS)
G (pHeprus ['ub6ca)
F (oneprust I'enbMrosnbia)
H (oHTanbmms)
U (BHYTpEHHsIsI SHEPTHsl)

7. 3a0anue

N3menenne AH xuMuueckon peakiuu onpeaesieTcs
Ha4yaJbHbIM COCTOSSHUEM CHCTEMBI
Ha4yaJbHbIM U KOHEYHBIM COCTOSTHUSIMUA CUCTEMBI
KOHEYHBIM COCTOSIHUEM CHCTEMBI
MyTEM Iepexoa U3 HAYaJIbHOTO COCTOSIHUSA B KOHEUHOE

8. 3aoanue

N3menenne AU XUMHUECKOM peakIy OnpeensieTcs
Ha4aJIbHBIM COCTOSTHUEM CHUCTEMBI
KOHEUYHBIM COCTOSTHUEM CUCTEMBI
Ha4aJIbHbIM U KOHEYHBIM COCTOSIHUSIMH CHCTEMBI
IIyTEM IIEPEX0/1a U3 HAYAIILHOI'O COCTOSIHUS B KOHEYHOE

9. 3aoanue
Cucrema, cocrosinas u3 Bogaaoro pacrsopa NaCl u tpéx kpucramios NaCl, seisercs
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nByX(azHoi
TpéxPaznoii
4yeThIpEXhazHON
nsaTudazHon

10. 3aoanue
Cucrema, cocTosas ux TPEX KyCOUKOB JIbJIa, )KUJIKOW BOJABI M ra3a, COJEPKAaIEro BOASHOM nap,
SIBJISICTCS

TpéxPaznoii

4yeThIpEXha3zHoN

nsaTudazHon

mectudazHoi

11. 3aoanue
XUMHUYECKUH MTOTCHIIUAT JAHHOTO KOMITOHEHTA IPpH (Pa30BOM paBHOBECHH
pa3iunyeH BO Bcex (hazax B 3aBUCUMOCTH OT KOHILIEHTPALIUU
pas3iyeH Bo Beex (pa3ax B 3aBUCHMOCTH OT TEMITEPATYPhI
pasIuveH BO BceX (ha3ax B 3aBUCUMOCTH OT JIABJICHUS
OJIMHAKOB BO BcexX (hazax

12. 3a0anue

Yucno TepMOAMHAMUYECKUX CTEIIEHEN CBOOO/1bI PABHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YHCJIO TaPaMETPOB COCTOSIHUSI CUCTEMBI
YHUCJIO KOMIIOHEHTOB CHCTEMBI
YHCII0 KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCHUMBIX IIapaMETPOB COCTOSHUSI CUCTEMBI, KOTOPBIM (B U3BECTHBIX MPEeIiax )
MOYKHO IpUJaBaTh IPOU3BOJIbHBIE 3HAUEHHs 0€3 U3MEHEHUs uncia a3z

13. 3aoanue
Cornacno mpaBuiy (a3 ['n606ca, uncio crenenel cBOOO bl pABHOBECHOW 3aKPBITON CUCTEMBI, Ha
KOTOPYIO BJIMSIOT /1Ba BHeIIHUX (hakropa (p,T) paBHO

YHCITy KOMIOHEHTOB CUCTEMBI TUTIOC JIBa MHHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMBI MUHYC JIBa MUHYC YHUCIIO (a3

YHCITy KOMIOHEHTOB CUCTEMbI MHHYC JIBa IUTFOC YUCIO (a3

YUCITy KOMIIOHEHTOB CUCTEMBI IIJIFOC J1BA IUTIOC YUCIIO (a3

14. 3aoanue
PaBHOBecHast 0IHOKOMITOHEHTHAsI CCTEMa HE MOXKET COJiepKaTh Oojiee
Tpéx Pa3
IByX (a3
4yeThIpéx a3
nsaTH daz

15. 3aoanue
PaBHOBecHas IByXKOMIIOHEHTHAs CUCTEMa He MOXKET coJiepKaTh Ooiiee
TpEX a3
IByX (a3
4yeThIpéx a3
nsaTH daz

16. 3aoanue
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XUMHUYeCKU MOTCHIUAII - 9TO YaCTHAA NPOU3BOAHAA I/I3063pH0-I/130T€pMI/I‘{eCKOFO IMOTCHIIMAaJIa 110
MacCeC BCUICCTBA IPHU MOCTOAHHBIX 3HAYCHUAX

BT
V., T
VS
p,S

17. 3aoanue
XHUMHUYECKUH MTOTSHIIMAI - 3TO YaCTHAs MPOU3BOIHAS H30XOPHO-H30TEPMHUECKOT0 MOTCHIIMAJIA IT0
Macce BEIIeCTBA MIPH MOCTOSHHBIX 3HAYCHHSIX

P,
ey
V.r
Je vl

18. 3aoanue
Cucrema, cocTosIias U3 TUHKOBOM TUIACTUHBI, BOJHOTO pacTBopa HNO3, my3bIpbKOB ra3oBoi
cmecu NO2 + N20O4 1 Bo3tyxa HaJl pacTBOPOM, SIBISIETCS

TpéxdazHoii

4eThIpEX ha3HOU

natrdazHon

mectudazHom

19. 3aoanue
KpuBasi, oTBeqaroIas paBHOBECHIO TBEPJIOE TEJIO <> )KHUJIKOCTh, Ha (Pa30BOM JHATPAMME BOIBI
HMeeT dp/ dt < 0, moromy uTo

MPOLIECC TJIaBJICHHUS JIb/Ia SHIOTEPMUIECKUNA

MPOLIECC OTBEPCBAHUS KHUAKOU BOJIbI SK30TEPMHUUECKHIA

IUTIOTHOCTB JIbJIa OOJIBIIE IIJIOTHOCTH BOJIBI

IUIOTHOCTBD JbJIa MEHBIIIE INIOTHOCTH BOJIBI

20. 3aoanue
[Tpu3Hnakom paBHOBECHsI CUCTEMBI TIpu P, T=const siBisieTcs

P=const
AG<O0
AG=0
AH =0

T =const

21. 3a0anue
[Tpusnakom paBHOBecHs cucTeMsl ipu V, T=CONSt sBinseTcs

P=const
AG<O0
AG =0
AF =0

T =const

22. 3aoanue
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OTtkpeITas cuctema Oyner
00MEHHUBATHCS HYHEPTUEH U BEIIECTBOM C OKPYKAIOIICH Cpeloil U HE COXPAHSTh MOCTOSHHBIM
CBOM 00BEM
00MEeHUBAThHCS HHEPTHEi, HO HE BELIECTBOM C OKPYKaroIllel cpenoit
00MEHMBATHCA BEIIECTBOM, HO HE SHEPTUEH C OKPYKAIOIIEH cpeioi
COXPAaHSTh MOCTOSHHBIM CBOH 00BEM, SHEPTHUIO U COCTaB

23. 3aoanue
Bo BHYTpEHHIOIO SHEPTHIO CHCTEMBI BKIIOYAETCS
IIOTCHUOHUAaJIbHAA 3HepI‘I/ISI CHUCTEMBI KaK [CJIOro
KMHETHYCCKAst SHEPTHs CUCTEMBI KaK I1E€JI0r0
MOTEHIMAIbHAs M KHHETHYCCKAst SHEPTHU CHCTEMBI KaK I1€10T0
BCC BUAbI 3HepI‘I/II/I, BKJIO4Yast HCU3BCCTHBIC, 3a HCKIIFOUCHUEM KHHCTH‘IGCKOﬁ nu HOTGHHI/IaJIBHOﬁ
9HEPIHH CHCTEMBI KaK IEJIOTO0
SHEPrHs, MepeIaHHas CucreMe B (hopMe TEIUIOTH M PabOTHI

24. 3aoanue
TennoBoii 3 PexT XUMUIECKOH peakiui mpu P=CONSt paBeH U3MEHEHUIO
S (sHTpOMIHSN)
G (sHeprus ['u60ca)
F (oneprust I'enbMrosnbia)
H (aHTaNBIHSN)
U (BHYTpEHHSISI SHEPTHSI)

25. 3aoanue
TennoBoit 23 pexT XuMuIecKoi peakiuy mpu V=CONSt paBeH H3MEHEHUIO
S (aHTpOMHMS)
G (pHeprus ['ub6ca)
F (oueprust ['enbMrosbia)
H (oHTansnms)
U (BHYTpEHHsIsI SHEPTHsl)

26. 3aoanue

N3menenne AH xumuueckoil peakiuu ornpenesieTcs
HAYaJIbHBIM COCTOSTHUEM CHUCTEMBI
HaYaJIbHBIM 1 KOHCYHBIM COCTOAHUAMU CUCTCMbI
KOHCYHBIM COCTOSIHUECM CUCTCMBI
MyTeM Mepexo/ia U3 HaualbHOTO COCTOSTHUS B KOHEUHOE

27. 3aoanue

N3menenne AU XxuMuueckon peakiiu OmpeesieTcs
HaYyaJIbHBIM COCTOSTHUEM CHUCTEMBI
KOHEYHBIM COCTOSIHUEM CUCTEMBI
HaYaJIbHBIM U KOHEUHBIM COCTOSTHUSIMH CHCTEMBI
IyTEM MEPEX0/Ia U3 HAYAIBHOT'O COCTOSIHUS B KOHEYHOE

28. 3aoanue
Cucrema, cocrosimas u3 BogHoro pactBopa NaCl u tpéx kpucramio NaCl, sensercs
nByX(azHoi
TpéxPazHoii
4eThIpEX PpazHON
nsTudazHon
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29. 3aoanue
Cucrema, cocTosas ux TpEX KyCOUKOB JIbJIa, )KUJIKOU BOJABI M ra3a, COJEPKaIlero BOASHOM nap,
SIBIISICTCSI

TpéxPaznoii

4yeThIpEXhazHON

nsaTudazHon

mectudazHoi

30. 3aoanue
XUMHUYECKUI OTEHIMAJ JaHHOT'O KOMIIOHEHTA ITPH (ha30BOM PaBHOBECHHU
pasinyeH BO BeeX (pa3ax B 3aBHCHMOCTH OT KOHIIEHTPAIMH
pasJinyeH BO BeeX (azax B 3aBUCHMOCTH OT TEMITEPATYPhI
pas3yinyeH BO BcexX (pa3ax B 3aBUCHMOCTHU OT JIaBJICHHS
OJIMHAKOB BO BCEX (hazax

31. 3aoanue

Yucno TepMOAMHAMUYECKUX CTENIEHEH CBOOO/1bI pABHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YHCJIO 1apaMETPOB COCTOSIHUS CUCTEMBI
YHUCIJIO KOMIIOHEHTOB CHCTEMBI
YHCII0 KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCHUMBIX [TApaMETPOB COCTOSHUSI CUCTEMBI, KOTOPBIM (B U3BECTHBIX MPEEIiax )
MOYKHO IpUJaBaTh NPOU3BOJIbHBIE 3HAUCHHSI O€3 U3MEHEHUs uucia ¢a3

32. 3aoanue
CornacnHo npaBwity (a3 ['n060ca, uncio creneneid cB000 16 pABHOBECHOW 3aKPHITON CUCTEMBI, Ha
KOTOPYIO BJIMSIOT /1Ba BHeIIHUX (hakropa (p,T) paBHO

YHCITy KOMIOHEHTOB CUCTEMBI TUTIOC JIBa MHHYC YHCIO (a3

YHCITy KOMIIOHEHTOB CUCTEMBI MHHYC JIBa MUHYC YHUCIIO (a3

YHCITy KOMIOHEHTOB CHCTEMBI MUHYC JIBa IITFOC YHCIO (a3

YUCITy KOMIIOHEHTOB CUCTEMBI IIJIFOC J1BA IUTIOC YUCIIO (a3

33. 3aoanue
PaBHOBEeCHas! OJHOKOMITOHEHTHAsI CHCTEMa HE MOXKET COJIepKaTh Ooee
TpEX a3
IBYyX (a3
4eThIpEX (a3
sty a3

34. 3aoanue
PaBHOBeCHas IByXKOMITOHEHTHAsI CHCTEMa HE MOXET COJIepKaTh OoJiee
Tpéx Pa3
IByX (a3
4eThIpEX (a3
sty a3

35. 3aoanue
XUMHUYECKUH MTOTEHITHA - 3TO YaCTHAs IPOM3BOIHAS H300aPHO-M30TEPMUIECKOTO MOTEHITHATIA IO
Macce BEIIeCTBa MPH MOCTOSHHBIX 3HAYCHUAX

».r
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V.T
V.S
p. S

36. 3adanue
XUMUYECKUH MMOTSHIIMAT - 3TO YaCTHAs MPOU3BOIHAS H30XOPHO-U30TEPMHUECKOTO MOTSHIIHAJIA 10
Macce BEIEeCTBA IPH MOCTOSHHBIX 3HAYCHHSIX

P,S
s
V.7
FeNvi

37. 3a0anue
Cucrema, cocrosias U3 IUHKOBOM M1acTUHBL, BoJHOTO pactBopa HNO3, my3bIipbKkoB ra3oBoi
cmecu NO2 + N20O4 1 Bo3tyxa HaJl pacTBOPOM, SIBISICTCS

TpéxdazHoii

yeTbIpéxpazHoit

nsTudazHon

mectudazHo

38. 3aoanue
KpuBas, oTBevaroias paBHOBECHIO TBEPIOE TEJIO <> )KUJIKOCTh, Ha (Pa30BOM AUarpaMMe BOJIbI
umeer dp/dt < 0, moromy uro

IIPOLIECC IIJIABIEHUS JIbJIA YHAOTEPMAYECKNN

MPOLECC OTBEPACBAHUS KUJIKOU BOJBI SK30TEPMUYECKUI

IJIOTHOCTH JIbJa OOJbIIIE MIOTHOCTH BOJIBI

IJIOTHOCTB JIbJJa MEHBIIIE IJIOTHOCTH BOJIBI

[ToHBIN KOMIUIEKT TECTOBBIX 3a/IaHUM HaX0uTCs Ha Kadenpe « ITHHOBalIMOHHBIE MaTEpUATTBI
MIPUHTMEIUANHTYCTPHUI

HQ”MBQ IK3AMEHAUUOHHbLX ounemos

Tperuii cemecTp

MUHUCTEPCTBO OBPA30BAHHMA U HAYKH POCCUMCKOM ®EJEPALIMU
deaepanbHOE rocyjapcTBeHHOE aBTOHOMHOE 06pa30oBaTe/ibHOE yYpeXAeHue
BbICLIEr0 06pa30BaHUs
«MOCKOBCKHU IMMOJIMTEXHUYECKHH YHUBEPCUTET»

Honurpaguueckuit pakyJabTeT
Kadenpa «IHHOBallMOHHBIE MaTepHUAIIbl IPUHTMETUAUHIAYCTPUN
JucnumnmHa «XUMHYeCKHe OCHOBBI TE€XHOJIOTHHM MOJTUIPA(PHUYECKOro M YINaKOBOYHOIO

MPOMU3BOICTBA
Hamnpasnenue 29.03.03 — TexHonorus monurpadudaeckoro 1 ynakoBOYHOTO TPOU3BOJICTBA
Kypc 2, rpynmna , popma oOydeHus1 ouHas

3K3AMEHALIMOHHBIN BUJIET Ne 1
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1. JlucepcHbIe CUCTEMBI M UX KOJIMYECTBEHHBIC XapaKTEPUCTUKH.
2. CenuMeHTAIMsl CyCHIEH3UM. Y CIIOBUS COONIOACHUS 3aKOHOB CEIMMEHTAIUU
(3akoHOB CTOKCAa).

3amaua 1.

N300pazute w30TepMbl ancopOmmm OyTaHolia HAa aKTUBUPOBAHHOM YIJIe B
koopaunarax 1/I" = f(1/C) nns nByx Temneparyp, eciu To> Ti.

Jla¥iTe HEOOXOAMMBIC TTOSICHEHUS K TPauKy.

3amaua 2.

Hanummre ¢dopmyny Mumemnsl 3018 XJjgopuaa cepebpa, CTaOMIM3HUPOBAHHOTO
pacTBOopoM xJiopuja kanusa. M3o0pasure rpapuk manenus noreHuuana B JOC u
OIpEIeNIUTE 3HAK J[3eTa-MOTeHIINAA.

YTBepkaeHo Ha 3acenannu kKadenpsl « THHOBAIIMOHHBIC MaTePUAIIbl IPUHTMENAUHIYCTPUIY

« » IPOTOKOJ No 3aB. kadeapoii /A.I1. Konaparos /
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