MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«KybaHCckuil rocy1apcTBEHHbII YHUBEPCUTET»
dakyapTeT PU3NKO-TEXHUICCKUM

YTBEPXJIAIO

[Ipopextop 1o y4eOHO# paboTe,
KauecTBy OOpa30BaHUs — IEPBbIT
MPOPEKTOP

Xarypos T.A.

« 29 » mast 2020 r.

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

b1.0.13 XUMUA

Hanpasnenue noaroToBku 11.03.02 NHbOKOMMYHUKAIIMOHHBIE
TEXHOJOITMU U CUCTEMBI CBSI3HU

Hampasnennocts (poduib) _ ONTUYECKHE CUCTEMbI U CETH CBSI3H

[Iporpamma moAroToBKU aKaJieMuYecKast
dopma oOydeHus 3a04Has
KBamudukanust (cTerneHs) BEITyCKHUKA OakanaBp

Kpacuonap 2020



PaGouas mporpamma qucrurinabl b1.0.13 «Xumus» coctaBiieHa B COOTBETCTBUU
¢ TpeboBaHusiMU DeiepaabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa
BoIciiero oopazoanus (PI'OC BO) no nanpasnenuto nojarorosku 11.03.02 Uudo-
KOMMYHUKAIIUOHHBIE TEXHOJIOTMM M CHUCTEMBbI CBA3U (YpOBEHb OakajaBpuaTa)
YTBEPKJIEHHBIM TIpuKa3zoM MunoOpuayku Poccun ot 19.09.2017 Ne 930 (3aperu-
crpupoBaHo B Muntocte Poccun 12.10.2017 Ne 48530)

[Mporpammy coctaBui(u):
A.A. UlyapeHko, o01l., KaHd. XUM. HAVK

C.A. Jlo3a, 1011., KaHJI. XUM. HAVK

PaGouast mporpaMma JUCHUIUIMHBI YTBEPKJICHA Ha 3acelanuu Kadeapsl (pa3padoT-
ynka) _pusznyeckor xumun _npoTokos Ne 10 «15» wmas 2020 r.

3aBenyromuii kadeapoit (pazpadorurika) _ 3adosnornkuit B.U.

PaGouas mporpamma obGcyskieHa Ha 3acefannu Kadeapsbl (BbITYCKaIOIIEH )
OITOAIEKTPOHUKHU
npotokon Ne _10 «_ 17 »_ ampens 2020t

3aBenyromuii kadeapoi (Beimyckaromeit) AxoBenko H.A.

VYTBepk/IeHa Ha 3acelaHNH Y4eOHO-METOAMUECKON KOMUCCHH (DaKyJIbTeTa XUMUU
Y BBICOKHMX TEXHOJOTUN MpOoTOoKoa Ne 5 « 25 » masg 2020 .

[Ipencenarens YMK ¢daxynbrera becnanoB A.B.

PerieH3eHThI:

Hunenko II.A., kaH]l. TEXH. HAayK, 3aM. T€HEPAJILHOTO TUPEKTOpa M0 Hay4yHOU paboTe
HIT «1UTTI «Ky6ans-FOI»

bykos H.H., n-p xum. Hayk, mpod., 3aB. kadeapoit o01iel, HEOpraHn4ecKo XUMHUU
¥ MTHPOPMAIIMOHHO-BBIYUCIUTENBHBIX TexHOJoruil B Xxumun ®I'BOY BO Ky6I'yY



1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYyeOHnast AucuUIInHa « XUMUS» BXOJIUT B OJIOK €CTECTBEHHOHAYYHBIX TUCHUIUIMH, TIPEI-
HA3HAYCHHBIX JJIs1 QOPMHUPOBAHHUS y YHAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U TBEPIBIX
3HaHUW O MHOT0O0Opa3uM U TECHOM B3aMMOCBSI3M XUMHUYECKOW U (pu3mueckor (popMm IBHKEHUS
MaTEpUH, MPEJICTABICHUN O BAXKHEUILINX TEOPETUUECKUX U IPUKIIAIHBIX HATPABJICHUSX Pa3BUTHS
COBPEMEHHOM XMMUH, BIAJICIONIET0 3HAHUSIMU B 00J1aCTH TEOPUU XMMHUECKUX TPOIIECCOB U 3HA-
KOMOTI'O C OCHOBHBIMH METOJIAMH XMMHUYECKOT0 SKCIIEPUMEHTA. AKTYaIbHOCTh JUCIUTIIUHBI «XH-
MUs» 00yCIIOBJIeHA PUMEHEHUEM 3HAHUI, YMEHHI U HABBIKOB, MOJTYYEHHBIX B MPOIIECCE €€ U3Y-
YeHUS, 11 U3YUYCHHS TUCLMIUIMH U3 APYTHX OJIOKOB M YCIIECIIHOIO OCBOCHUS CHEIMAIBHOCTU B
LEJIOM.

Y4eOHast TUCIUTUINHA « XUMHUS» CTABUT CBOEH 1ENTbI0 ((OPMHUPOBAHKE HAYYHOT'O MUPOBO3-
3peHUs y ydaluxcs, TOHATUH 0 MHOrooOpa3uu U TECHOW B3aUMOCBSI3U XUMUYECKOH U pusnye-
CKOH (pOopM JBYIKEHUS MATePUH, TPEIACTABICHUN O BOXKHEHIINX TCOPSTHUSCKUX M MPHUKIATHBIX
HAIPABIICHUSAX PA3BUTHS COBPEMEHHOM XMMHH, BIAICIONIET0 3HAHUSMU B 00JIACTU TEOPUH XHUMH-
YECKUX MPOLIECCOB U 3HAKOMOI'O C OCHOBHBIMHA METOIAMU XMMHUUYECKOTO SKCIIEPUMEHTA.

1.2 3agauyn TUCHUILJINHLI.

K oCcHOBHBIM 3a/1a4aM JUCITUILUIHHBI, TTPEXK]IC BCETO, OTHOCUTCS:

— (hopMHPOBAHKE Y CTYJCHTOB 3HAHUH O POJIM XUMHH B TTO3HAHHUH MPUPOJIBI U 0OecIieye-
HHH KU3HH OOILECTBA;

— oBJaJicHue 0a30BBIMH 3HAHUSMH B 00JIACTH XUMUU, TSCOPUU XUMHUIECKHX MPOIECCOB H
METOJ0B UX aHaIu3a.

BocnurarensHas 3amaya 3akitodaercs B GOPMHUPOBAHUU Y CTYJIEHTOB MpodeccroHanb-
HOT'O OTHOIIIEHUS K MPOBEJACHUIO HAYYHO-UCCIIEOBATEILCKUX U MPUKIIATHBIX paboT, B pa3BUTUU
HaBBIKOB CAMOCTOSITEIbHOM pabOThl, HEOOXOAUMBIX JIJisi TPUMEHEHUs XUMUYECKUX 3HAHUM MPHU
M3YYEHUU CHEUUATbHbIX JUCHUIUIMH U JaJbHEUIIEH TPAKTUYECKON AeSITENbHOCTH.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuunnuHa «XuMus» oTHocUuTcs K 6a3zoBoil yactu broka 1 «/luctuminael (Moxynn)»
yueOHOro IJaHa.

N3ydyennto TucuIuInHbl «XUMHS» JOKHO NMPEANIECTBOBATh U3yYeHHe AUCIMILINH «Ma-
TeMaTu4eckuil aHanmu3» u «MosekysspHas pU3uKa.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECCHHBIX C IINIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA Oﬁpa30BaTEJILHOﬁ nmporpamMmal.

N3yuenne nanHo# yaeOHON TUCITUTIITMHBI HATIPABJICHO HAa POPMUPOBAHUE Y 00 YIAFOIITUXCSI
oOmenpogeccuoHanbHbIX U podeccnonanbHbix komnereHmii OITK-2, TTK-1 u [1K-16.

No WNunexc | ConepixkaHue Komie- B pesynbrare u3ydeHus: yaeOHON AMCHUIUINHBI
I 1; KoMIle- | TeHuuu (mim e€ ya- 00y4aroImuecs 10JIKHbI
" | TeHMM CTH) 3HATh YMeETh BJIaJIeTh
1. OIIK-2 | cnocoGHOCTBIO pe- | TEOPETUYECKUE | IPUMEHATh XHU- | HABBIKAMU U
11aTh CTAH/IAPTHBIE 3a- | OCHOBBI, TOHS- | MUYECKHME 3a- | METOJJaMH  pe-

nadu mpodeccuoHanb- | THS,, 3aKOHBI U | KOHBI IS pe- | MIeHus  3aaad
HOH JIE€ATENHbHOCTH Ha | METOALI HCCJe- | IEHWsI  €CTe- | I0  OCHOBHBIM
OCHOBe HMH(OpMAaLU- | TOBaHUHA B XHU- | CTBEHHOHAy4Y- | pa3fenaMm  Xu-
OHHOW m OulbiHMorpa- | Muu HBIX 3a1a4 MHUH

(uuecKoil KyIbTypsI ¢




HBIII OMNBIT IO TeMa-
THUKE WCCIIEIOBAaHUS

HET", B IaTCHT-
HBIX 0a3ax JaH-
HBIX

MAILIMIO MPU MO-
JIETUPOBAHUM U
AKCIEPUMEH-
TaJIbHOM HCCIIe-
JIOBAaHHH XUMHU-
YECKUX IpoLec-
COB

e HNupexc | CoxpepxkaHue Komrie- B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
L | koMie- | TeHLMH (i e€ ya- 00yJaromuecs: J0IKHbI
TEHLIUH CTH) 3HaTh yMeTh BJIA/IETh
npuMeHeHueM HH)O-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM U C y4e-
TOM OCHOBHBIX TpeOo-
BaHUI MH(OpMaIOH-
HOM 0e301acHOCTH
2. ITK-1 TOTOBHOCTBIO  COJEH- | OCHOBHBIE IIE€p- | IPUMEHSATH Maremaruye-
CTBOBAaTh BHEJIPEHUIO | CIIEKTUBHBIC TEOPETHUYECKUE | CKUMHU  METO-
MEPCHEKTUBHBIX TEX- | XUMUUYECKUE 3HAHUSA JUISL | 1aMd  pacueTa
HOJIOTMM W CTaHJap- | METOAbl U TEX- | OUCAHUS TIEP- | OCHOBHBIX TEP-
TOB HOJIOTUH CHEKTHUBHBIX MOJMHAMUYe-
XUMHUYECKUX CKHMX M KUHETH-
TEXHOJIOTHI YEeCKHX Iapa-
METPOB XHMH-
YECKUX TEXHO-
JIOTUI
3. [1K-16 | roTOBHOCTBIO M3ydYaTh | METOJBI IIOMCKA | MCIIOJIB30BaTh | MpaKTH4e-
HAyYHO-TEXHUYECKYI0 | MH(OpPMALUK B | COBPEMEHHYIO | CKUMH  HaBbI-
uHpOpMaILKIO, OTede- | TII00ANTbHOM HAay4YHO-TE€XHHU- | KaMU pabOThl C
CTBEHHBIN U 3apy0ex- | cetu "UHTep- | yeckyro undop- | yueOHoil mnure-

paTypoy u npu-
eMaMH IIOMCKa
B OMOIMOTEKE U
B I7100adbHOM
cetu "Unrep-
HET" JOITOJIHU-
TEJIbHOM HUH-
dopmanuu, He-
00X0aUMON I
peleHuss Tpo-
OJeMEI.

2. CTpyKTYypa M cofep:KaHue JUCHUIIIMHBI.
2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

Ob6mas Tpy10EMKOCTh AUCIUILTUHBI cocTaBisieT 3 3au.en. (108 gyacoB), ux pacnpeneneHnue

110 BUJAM paboOT MPEACTaBIECHO B TabIHIIE:

Bun yue6HO# paboTh Bcero l'on
4acoB (gacsl)
2
KonTakTHas padora, B TOM 4ncJje:
AYIUTOpHBIE 3aHATHS (BCET0): 8 8 - - -
3aHATHA NEKIIUOHHOIO TUIIA 4 4 - - -
JlaGopaTopHbIe 3aHATHS - - - - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPAKTHYE- 4 4 i i i
CKHE 3aHSTHS)
WNnas koHTaKTHasA padoTa:
Kontponb camocrositensHOM pabotsl (KCP) 4 4 - - -




CamocrosiTesqibHasi padoTa, B TOM YHCJI€:
ITpopaboTka yueObHOro (TEOpEeTUYECKOro) MaTepuana 60 60 - - -
IToaroroBka K TEKyIeMy KOHTPOJIIO 36 36 - - -
KoutpoJs:
ITonroroBka K SK3aMeHy - - - - -
OO0mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YHCJIe KOHTAKTHASA 8 8 i i i
padora
3a4. el 3 3 - - -

2.2 CTpyKTypa M CUMILIMHbI:
Pacnpenencnue BuI0B y4eOHOU paOOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JIUCIUILTAHBI.
Pasnensl qucHuIuIMHbL, H3ydaeMble Ha 2 Toay (3aounas popma)

KonnuecTBo uyacoB
Breaynu-
Ne HaunmenoBanue paszienos Beero Ayg;T(?T[; Had TOpI-}I]aH
pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1.  |OcHOBBI XMMHUYECKON TEPMOJIMHAMUKH. 18 1 1 - 16
2 XUMHYECKUE PABHOBECHS. 3aKOH JICUCTBYIOIINX 14 1 1 ) 12
" |macc. TepMoauHaMuKa pacTBOPOB.
3. |Da3oBbIe paBHOBECHSI. 10 - - - 10
4 Xumudeckas KHHeTHKAa. KHHETHYECKHM 3aKOH JIei- 14 1 1 i 12
CTBHS Macc, €ro MPUMEHCHHE.
5.  |KBaHTOBO-MeXaHHYECKasT MOAEIb aTOMA. 10 - - - 10
6. |XuMmuueckas CBSI3b. 10 - - - 10
7. |Teopus dIEKTPOIUTUIECKON AUCCOIUAITIH. 12 - - - 12
8. |[lucnepcHbIe CHCTEMBI. 16 1 1 - 14
Hmozo no oucyuniune: 104 | 4 4 - 96

[Tpumeuanue: JI — nexuun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CPC — camocTosaTenbHas padoTa CTy/IeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansATHA JEKIMOHHOI0 THIIA.

Haunmenosanue pas- ®opMa TeKy-
Ne Copepxanue pazzaena
Jena HIETO KOHTPOJIS
1 2 3 4
1. |OcHoBHI xumuye-|IlepBeiii 3akoH TepMmoauHamuku. I[Ipuokenue | T, PI'3
CKOIl  TepMoOJMHa-|Hayajla TePMOAMHAMHUKU K XUMHUYECKUM U (PU3UKO-
MHUKHU. XUMUYECKUM IporeccaMm. TepMoaMHAMUYECKUE CU-

creMbl. OCHOBHBIE TOHATUA U onpeneneHus. Koop-
JUHATBl U TIOTEHUHUAIbl TEPMOAMHAMMUYECKUX CH-
creM. O6o0meHHast paboTa. YpaBHEHUST COCTOSTHUS.
HyneBoil 3ak0H TepMOAMHAaMUKU (3aKOH TEpMHUYe-
CKOr0 paBHOBecHUs). BHYTpeHHss SHEprus, SHTaIb-
nus. MaTtematuueckue M (pU3MUYECKHE CBOICTBa
BHYTPEHHEH JHEPruM, JHTAJIBIINU, TEIUIOTHI U pa-
60T1bl. 3akoH ['ecca u ero cienctus. Pacuer Temo-




BBIX () (PEKTOB XUMHUECKUX PEAKIIUN TIPHU CTaHAAPT-
HBIX YCIIOBUSX. 3aBHCHMOCTH TEIUIOBOTO 3(dexTa
XUMHUYECKOH peakIuu OT TeMieparypbl (3aKkoH
Kupxrogda).

Bropoit 3akoH TepMoauHaMHKU U e€ro (popmynu-
poBka. TpeTuil 3akOH TepMOAMHAMMKHU. IIpmHImn
HEJOCTHKMUMOCTH a0COJIOTHOTO HYyJsl. YpaBHEHHUS
BTOPOr0 Hayaja TEPMOJMHAMHKU. DHTPOIHUS Kak
(GYHKIUS COCTOSIHUS U METO/IbI ee BhlurcieHus. He-
paBeHcTBO Kitaysmyca. Pacyer sHTpomnuu misa pas-
JUYHBIX TporeccoB. OHepruss [ub0ca, sHeprus
I'ensMrosbia. YcinoBusi paBHOBECUS U KPUTEPUH Ca-
MOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLECCOB B H30-
0apHO-U30TEPMUYECKUX M H30XOPHO-U30TEpMHUYE-
ckux ycioBusax. Teopema Ilmanka. TeruoBas teo-
pema Hepncra.

XUMUYECKUE DPABHO-
BecUs. 3aKOH Jei-
CTBYIOILUX Macc.
TepmoanHamuka
pacTBOpPOB.

3akoH AeicTByronmMx mMacc. 3akoH Payns. OTkiione-
HUA OT 3aK0HOB Payns. PaBHoBecue xuakocTb-map.
VYpaBHEHHE N30TEPMbBI XUMUYECKOU peakuuu BanT -
Fodda. Tepmoannamuueckas KiacCupUKAIUS pac-
TBOPOB. J|aBJI€HNE HACBIILEHHOTO ITapa XKHUAKUX pac-
TBOPOB. DOyJIMO- U Kpuockonus. Juarpammsl co-
CTOsHMs. PazneneHue BelECTB MyTEM IEPErOHKH.
A3e0TpOIHbIE CMECH U UX CBOMCTBA.

®da3zoBbIe
cusl.

paBHOBE-

[TpaBuno a3 u ero BeiBoA. TuIBI 1uarpaMm cocto-
aHud. [loHsaTus ¢asbl, KOMIIOHEHTa, CTENIEHU CBO-
6oxb1. Knaccudukanus rereporeHHsix cucreM. lua-
rPaMMbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHCTEM.
JlnarpaMmbl )KHJIKOCTB — Hap.

XnMuyeckass KHHe-
tHkKa. Kunetnueckuit
3aKOH JEUCTBUS
Macc, €ro IpUMEHe-
HHE.

HeobOpatumbie peakiiuu HyJI€BOTO, MEPBOTO, BTO-
poro u Tperbero nopsakoB. CIIOXKHBIE PEAKIMH.
Cxopoctb peaknnn. Kunernueckue ypaBuenus. [1o-
PAIOK M MOJEKYISIPHOCTh PEaKUHUU. 3aBUCUMOCTh
KOHCTAHTBI CKOPOCTH OT TeMIIEpaTyphbl. Y paBHEHUE
Appenunyca. OnpeneneHre KOHCTaHThl CKOPOCTH,
nopsiika peakun. OOpaTuMele, TapayieabHbIE, MO-
CJIEOBATEIIbHBIE U LIENTHBIE PEAKIIUU.

KBanrtoBo-mexanu-
yeckas MOJEeNb
aToma.

KsanToBeie uncia. Atomasie opoutanu. [loctynar
He-bpoiins. Bonnosas Gynkuus. [Tpuniun [Naynu u
3allOJIHEHUE AaTOMHBIX COCTOSIHHM JJIEKTPOHAMH.
AToMHBIE 000J0YKH U TIOJJOOOIOUKH. DIEKTPOHHAS
kKoHpurypamus.  OObsiCHEHHE  TEPUOTUICCKUX
CBOWCTB U CTPOEHUS cucTeMbI 35ieMeHTOB J[.11. MeH-
neneena. | nOpuan3anysi aTOMHBIX OpOHUTAJIeH.

XHUMHU4YECKas CBS3b.

Tunsl XUMUYECKOW CBSA3U. JIOHOPHO-aKLENTOpHAs
CBsI3b. MeTO/I BaJICHTHBIX CBsi3ed. MeToa MoJieKy-
nsapHbIX opOutaneii. KomruiekcHble coenuHEeHUs.
TunuyHble KOMIUIEKCOOOPA30BaTEIM W JIUTAH]IbI.
CtpoeHne KOMILJIEKCHBIX COCTUHEHUMN.

Teopust 3JIEKTPOIH-
TUYECKOMU AUCCOLHA-
IUH.

PactBopel. CunibHBIE U cl1a0BIe AIEKTPOJIUTHI. Jlnc-
conuanus Boasl. BonopoaHelii mokasarens.




HucnepcHbie
CTCMBI.

CH-

Knaccudukanmst nucriepcHbIX CUCTEM. Y CTOWYH-
BOCTb CHCTEM. MOJIEKYISIPHO-KUHETUYECKHE U DJICK-
TPUYECKHUE CBOWMCTBA AMCIEPCHBIX cucteM. Cemu-
MCHTAIIUs. 3JICKTpOKI/IHeTI/I‘ICCKI/II71 IIoTCHIOUal.
DIIEKTPOOCMOC U AJIEKTpodopes.

T, P

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

HanmenoBanmne pas-

®dopma TeKy-

[[aja Mo OMBITHBIM JaHHBIM O CKOPOCTH 3JIEKTPO-
¢dopesa u dIeKTpooCcMoca.

Ne Temaruka NpakTUYECKUX 3aHIATUH (CEMUHApPOB)

Jena 1IEr0 KOHTPOJIS

1 2 3 4

1. |OcHoBBI xumunye-|Pacuer m3MeHeHUs BHYTPEHHEW JHEpruu, >HTalb-| Pemenue 3anay,
CKOU TEPMOJMHA-TUU B pa3IUYHbIX Mpolieccax. Pacuer TemioBbIx 3¢- Tect
MUKH. (eKTOB XMMHUYECKUX pEaKUUd MpU CTaHJIAPTHHIX

YCIIOBUSAX. 3aBUCUMOCTb TEIJIOBOTO 3 exTa Xumu-
4YecKoW  peakuuu 0T  Temmeparypbl  (3aKkoH
Kupxrodda). Pacuer sHTponuu mis pazIddHbIX
npoueccoB. OHeprus ['ubb6ca, sHeprus ['enpMm-
roJibla.

2. [ XumHuueckue paBHO-|PacueT KOHCTaHTHI paBHOBECHS MO YpaBHEHHIO U30-| Pemenne 3anay,
Becusi. 3aKOH JIeii-|TepMbl XuMHueckoi peakuuu Baut - ['odda. Pacuer Tect
CTBYIOIIAX MAacc. |JaBJIEHUS HACBIILEHHOIO 11apa )KUIKUX PacTBOPOB.

TepmoanHamuka
pacTBOPOB.

3. |®a3oBble  paBHOBe-|[locTpoeHHE uarpaMM COCTOSHUS JBYXKOMITOHEHT-| Perienue 3anay,
cusl. HbIX cucTteM. PacyeT coctaBa paBHOBECHOW CMECHU Tect

4. | Xumnueckas kuHe-|OmnpeneneHue nopsjaka peakuuu. Pacuer koncranT| Pemenue 3aaay,
tuka. Kunernueckuii|paBHoBecHs Il HEOOPATUMBIX PEaKLUil HYJIEBOTO, Tecr
3aKOH JIEHCTBHSI|IEPBOTO, BTOPOT'O U TPETHETO MOPSAIKOB.

Macc, €ero IpuMeHe-
HUE.

5. |KBanroBo-mexanu- |KBaHTOBBIE uncia. ATOMHBIE OpOUTAIN. DIIeKTpOoH-| Pemenue 3anay,
yeckas Mojienb(Hast KoHpurypauusa. OObsiCHEHHE MEepUOIUYECKUX Tect
aTtoma. CBOWCTB U CTpOE€HUs cucTeMsl dsiemeHToB /.. Men-

neneeBa. ' mOpunnzanysi aTOMHBIX OpOUTANIEH.

6. |Xumuueckas cBs3b. |TUIBl XUMHYECKOW cBs3u. JloHOpHO-akienTopHas| Pemenue 3anay,
CBsI3b. MeTO/I BAJIGHTHBIX CBsi3el. MeToa MoJieKy- Tect
JSIPHBIX OpOUTAaJei.

7. |Teopuss »3nexTpoiu-Pacyer 31eKTpONpPOBOAHOCTH PaCTBOPOB CUIIBHBIX | Pemenue 3aaay,
THUYECKOM Jauccolna-|ciadblX 3JIEKTPOIUTOB. BhIuucieHne BOIOPOIHOTO Tect
117078 MTOKa3aTelIs.

8. |ducnepcHble cu-|Pacdyer ckopocTH CeaMMEHTalU IUCIIEPCHBIX CH-| Pemienue 3anauy,
CTEMBI. creM. OnpeneneHue MEeKTPOKUHETUYECKOTO MOTEH- Tect




3amuTa nabopatopHoii padotsl (JIP), Beimonnenue xypcosoro npoekta (KIT), kypcoBoii
pa6otsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanmcanue pedepara (P), acce (I), koin-
noxBuyM (K), recruposanue (T) u 1.1.

2.3.3 JlabopaTopHbIe 3aHATHS.

JIaboparopHblie pabOThI y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)

KypcoBbie paboThl (IPOEKTHI) Y4eOHBIM TUTAHOM HE MPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Bun CPC

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCITUILTAHBI
T10 BBITIOJTHEHUIO CAMOCTOSITEIIbHON pabOThI

2

3

[TonroroBka pedepara
U JI0KJIa/1a

1. Meronuyeckue peKOMEHIAIMK 10 HamucaHwio pedeparos,
yTBepkKAeHHbIE Kadeapoil pusnueckoir XxumMuu, mpoTokon Ne 17
or 11.05.2017 r.

[TogroroBka K TEKy-
IEMY KOHTPOJIIIO

1. Epemun, B. B. OcHoBbI 00111€# 11 przndeckoli XuMuH : yueOHoe
nocobue 1y ctyaeHToB By30B / B. B. Epemun, A. 5. bopries-
ckuit. - Jonronpyansiii : Uatemekr, 2012. — 847 c. — ISBN
9785915590921.

2. I'nmunka, H. JI. O6mas xumust [DneKTpoHHBIN pecypc] : B 2-X T.
: yueOHUK ans akanemudeckoro OakamaBpuara . T. 1 / H. JL.
I'munka ; mox pen. B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexum no-
cTyna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-F8ET56E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T.
: yueOHUK ans akazemudeckoro Oakamaspuara . T. 2 / H. JL.
I'munka ; mox pexn. B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexxum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckasi XuMusi [ DIeKTpoH-
HBI pecype]| : yueObnuk / H. C. AxmeroB. — 8- usm., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexxum pgocrtyma
https://e.lanbook.com/book/50684#book _name

[ToaroroBka k nmpome-
JKyTOYHOM  aTTecra-
[[UU (3a4er)

1. Epemun, B. B. OcHOBBI 00111€# 1 pU3HUECKOM XUMHH : yueOHOe
nocobue s cTtyneHToB By30B / B. B. Epemun, A. f. Bopmies-
ckuit. — Jlonronpynusiit : Unrtemnekr, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [DneKTpoHHBIH pecypc] : B 2-X T.
. yueOHUK i akajgeMuyeckoro OakamaBpumara . T. 1 / H. JL
I'muuka ; mox pen. B. A. Ilonkosa, A. B. babkoBa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pesxxum no-
cTyna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-FBET56E674A5
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3. I'muuka, H. JI. O6mmast xumus [ DIeKTpOHHBIN pecypc] : B 2-X T.
: y4eOHMK aisi akajgeMmudeckoro OakamaBpuata . T. 2 / H. JL
I'munka ; mox pen. B. A. Tlonkogra, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexum no-
cTymna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmetos, H. C. O0mas u HeopraHudeckasi XuMus [ DIeKTpOH-
HbIl pecypc] : yue6nuk / H. C. Axmeros. - 8-e¢ u3a., crep. —
Cankrt-Ilerepoypr : Jlanp, 2014. — 752 c. Pexum pgocrtymna
https://e.lanbook.com/book/50684#book _name

VueOHO-MeTOqUECKHEe MaTepuanbl Ul CaMOCTOSITENbHOW pPaboOThl OOydaromuxcs U3
YHCITa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) nmpenocrasisrores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst i ¢ HapyIIeHUSIMH 3PSHUSI:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamodaiina,

HJ’IH JIAI ¢ HApYUIICHUAMU ClIyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.
JList AL ¢ HapyIeHns MM OITIOPHO-JBUIaTEIbHOTO almapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayamnodaiina.

3. O0pa3oBaTesbHbIC TEXHOJIOTHH.

s dopmupoBanus NpopecCHOHANbHBIX KOMIETEHIINH B Mpoliecce OCBOCHUSI Kypca Hc-
MOJIb3YETCs] TEXHOJIOTHS MPOo(hecCHOHATFHO-PA3BUBAIOIIETO O0yUeHUs, IIpelycCMaTpUBaroIas He
TOJIBKO MepeIavy TEOPETHUSCKOTO MaTepraa, HO M CTUMYJTMPOBAHUE MTO3HABATEIIBHBIX JICHCTBAN
cTyneHToB. [Ipu npoBeieHnH JIEKIIMOHHBIX 3aHATUI HCIONb3YIOTCS MYIbTUMEIUHHBIC TPE3eHTa-
nuu. B paMkax 1a0opaTOpHBIX 3aHITUNA NPUMEHSIOTCS METObl MPOEKTHOTO0 00yUeHUsl U Ucclie-
JIOBAaTeNbCKHUE METO/bI. B mporiecce caMoCTOSTENbHON NESATENbHOCTH CTYIEHTHI HAXOAT U aHa-
JU3UPYIOT TIEPEIOBYI0 HAYYHO-TEXHUUYECKYIO HH(POPMAIIUIO, WCIIONb3ysS HMEIOIIYIOCS JHTepa-
Typy 4 UH()OPMALIMOHHBIE TEXHOJIOTUH.

I'on Bun 3ansatui Hcnonb3yemble HHTEpaKTHBHBIE 00pa3o- | Konnue-
(JI, TIP, JIP) BaTEJIbHBIE TEXHOJIOTUHU CTBO YacOB
J MozenupoBaHue NpoOIEeMHBIX CUTYa- 4
LW, JIEKIUS-BU3YyaTA3allHsl.
2 I13 Beinonnenue npakTHYecKux pador. 4
JIP Y4eOHBIM MIIaHOM HE MPETYCMOTPEHBI -
Hroro: 8

J171st mu11 ¢ OrpaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/10POBbSI TPEAYCMOTPEHA OpraHU3alisl KOH-
CyJIbTAllUM C KCTIOJIb30BAHUEM BJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIE CPeCTBA JJIS TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHOM

aTTeCTAalluH.

4.1 ®oHA OLIEHOYHBIX CPEACTB AJIsl MPOBeeHNs TeKYIero KOHTPOJIs.
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Texymmii KOHTPOJIb MPOBOAMUTCS B (hOpME YCTHOTO OIpoca IO pasaesiaM ydeOHOH Mmpo-
IpaMMBbl, BBIIIOJIHEHUS TECTOB, 3aLUThI 1a00PaTOPHBIX paObOT U BHYTPHUCEMECTPOBOM aTTECTALIUH.

TectoBble 3ajaHUSI COCTOUT U3 Psiia TEOPETHUECKUX BOIPOCOB MO TEMATHUECKUM pasjie-
nam pabodeit mporpaMmbl y4eOHON TUCIIUATIINHBL.

Cucrema OLEHOK BBIIMOJTHEHUS KOHTPOJIBHOT'O TECTUPOBAHMUS:

— «OTJIMYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOpPOUIO» — KOJINYECTBO NPaBUIbHBIX OTBETOB OT 70% 10 84%;

— «yZIOBJIETBOPUTEIBHO» — KOJMYECTBO MPAaBUIILHBIX OTBETOB OT 55% 10 69%.

4.2 TIpuMepsbI TECTOB IJIsl TEKYIIEr0 KOHTPOJIA:
Tect mo Teme "OcHOBHbIE MOHSTHA W 3aKOHbI TepMoauHamuku. [lepBoe Hayamo

TepMoAMHAMHUKH. Tepmoxumus'':

1. Kakue BeTMYMHBI 00JIaat0T CBOMCTBAMHU (DYHKITUN COCTOSTHUS?

a)A Q,U, H, 6) Q, U; B) A, U, H; r) U, H.
2. Pabota, coBepIiiaemasi CHCTEMOM, paBHa:

a) A: pBHeLL[VCI/lCT; B) A: pcuc-rvcylc-[;

6) 5A: pBHeI_L[é\/CI/ICT; F) A:VCMCTApBHem'

3. YkaxxuTe npaBWiIbHYIO (POPMYIMPOBKY HYJIEBOrO Hayasla TEPMOIMHAMUKU:

a) eclu Kaxzjas u3 cucteM A u B Haxoautcs B TenioBoM paBHoBecuu ¢ cucremoit C, To cu-
crembl A 1 B He Bceryia HaxoIATCsl B TEMJIOBOM PaBHOBECUU JPYT € APYTOM.

0) ecnu kaxas u3 cucreM A u B HaxoauTces B TeIioBoM paBHOBecHH ¢ cuctemoit C, To cu-
ctembl A 1 B HaxonATcs B TEMJIOBOM PaBHOBECHH JPYT C APYTOM;

B) €CJIM KaK/ast U3 cucteM A u B HaxoauTcs B TEIIIOBOM KOHTaKTe ¢ cucteMoi C, TO CHCTEMBbI
A u B He 00s13aTenbHO HaXOASTCS B TEIJIOBOM PaBHOBECUU JIPYT C JIPYTOM;

I') eClIu Kax1as U3 cucrteM A u B HaxoauTcs B TEIIOBOM KOHTaKTe ¢ cucteMoit C, TO CHCTEMbI
A n B HaxoasTCs B TEIJIOBOM PAaBHOBECHH JIPYT C APYTOM;

4. YkaxxuTe NpaBUIbHOE ypaBHEHUE JIJIsl pacyeTa TeIIoBOro 3P pekra XMMUYECKON peakuu:
CsHsOH(r) + 702() — < 6CO2) + 3H20()
a) AH° = AH?(C,H,OH)—6AH®°(CO,)—3AH?(H,0); B) AH®=AH’(CO,)+AH?(H,0) + AH®(C,H.OH)
0) AH® =6AH°(CO,)+3AH?(H,0) — AH?(C,H.OH);  T) AH® =6AH?(CO,)+3AH®(H,0) + AH(C,H.OH)

5. Ha pucyHke npuBeeHa 3aBUCUMOCTb TEIIOBOTO 3(- AH, kJlx/mob
(ekTa HEeKOTOPOW XMMHUYECKOM peakliuu OT TeMIepa-
Typbl. YKaKUTE ITPaBUIIbHBIN 3HAK U3MEHEHHUs TEILIOEM- 100 -
KOCTH B IIPOIIECCE MPOTEKAHUS JAHHOW PEaKIINH .
-100 |-
1 1 1

250 300 350 TK
a) ACp > 0; 0) ACp <0; B) ACp =0;
I') IpY yBeIHMYeHUH Temreparypsl BHayane ACp > 0, 3atem ACp < 0.
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Tect o Teme ""TepmoanHaMuKka pa30aBiaeHHBIX PaCTBOPOB.'

1. UneanbHBIM CYUTAETCS PACTBOP, B KOTOPOM:
a) CWJIBI IPUTSDKCHUS MEXTy YaCTUIIAMU PABHBI CHUJIaM OTTAJIKMBAHUS;
0) oOpa3yeTcs MaJOUCCOIMUPYIOIIEE BEIIECTBO;
B) BCE KOMITOHEHTHI — CJIa0bIC JIEKTPOJIHTHI,
') Bce KOMIIOHEHTHI HE B3aUMOJICHCTBYIOT JPYT C JPYTOM.

2. JlaBneHue napa pacTBOPUTEIs HaJl pACTBOPOM HEJIETYUYEro BELIECTBA:
a) BCerja BblIIe, YeM HaJl YUCTHIM PACTBOPUTEIIEM;
0) Bcerza HUXe, 4eM HaJl YUCThIM paCTBOPUTEIIEM;
B) TAKO€ €, KaK U HaJl YACTBIM PACTBOPUTEIIEM;
I') 3aBUCHUT OT IPUPOJIbI PACTBOPUTEIIS.

3. KonnuratuBHble CBOWCTBA PaCTBOPOB:
a) 3aBUCAT OT MPUPO/IbI YACTUL PACTBOPEHHOT'O BELIECTBA;
0) He 3aBUCAT OT MIPUPO/IbI YACTUI] PACTBOPEHHOTO BEILECTBA;
B) HE 3aBUCST OT KOHIEHTPALIUY;
T') HE 3aBHCAT OT BIAKHOCTH BO3yXa.
BriOepuTe HEBepHOE yTBEpXKICHHE.

4. 3akoH Payns cipaBeyiuB TOJIBKO JUIA:
a) UJeaJbHbIX pa30aBICHHbBIX PaCTBOPOB;
0) ueanbHbIX KOHLIEHTPUPOBAHHbBIX PACTBOPOB;
B) HJI€aIbHBIX U PEAJIbHBIX Pa30aBIEHHBIX PACTBOPOB;
I') KOHIIEHTPUPOBAHHBIX PACTBOPOB CHUJIBHBIX AJIEKTPOJIUTOB.

5. OcMmoTHYeCcKOe JaBJIeHHE PACTBOPOB JIEKTPOIUTOB PACCUUTHIBAETCS O hopmyie:
a) © = ICRT, rae | — nu3oToHNUYECKH KOIDDUIMEHT;
0) m = cRT,
B) T = o CRT, r;ie o — cTeneHpb qUCCOIMaIiy;
r) © = K,CRT, rne K; — KOHCTaHTa JUCCOIMAIIH.

4.3 Tems! pedepaTon

1. IIpenmer u MeTOBI XMMUYECKON TEPMOAMHAMUKH. B3anMoCBA3b MeXx 1y MpolieccaMu oOMeHa
BEULIECTB U SHEPIUU B OpraHu3Me. XuMudeckas TEpMOAMHAMMKA KaK TEOpeTUYecKasi OCHOBA
OMOIHEPreTHKY.

2. OCHOBHBIE TOHATHUS TEPMOJMHAMUKU. IHTEHCHBHBIE U SKCTEHCHUBHBIEC TapaMeTpbl. DyHKIUSA
cocrosiHus. BHyTpennsis sueprus. Pabora u temnora — e Gpopmbl iepeaun SHEpruu. TUIIbI
TEPMOJNHAMHYECKHUX CUCTEM (M30JIMPOBAHHBIE, 3aKPBITHIE, OTKPBITHIE). THUIIBI TEpMOINHAMU-
YECKHX IMPOIIECCOB (M30TepPMUYECKUE, N300apHbIe, N30XOpHbIe). CTaHIApPTHOE COCTOSIHHE.

3. IlepBoe Hauano TepMoAMHAMUKU. DHTanbnus. CTaHAapTHAs SHTAJIBIUSA 00pa30BaHUs Belle-
CTBAa, CTaHJapTHAas YHTAJBIIUS CropaHus BeuecTBa. CTaHapTHAs SHTAIBIINS PEAKIH. 3aKOH
['ecca. [IpumeHeHne epBOro Havyajga TEPMOJAUHAMHUKHI K OMOCHCTEMaM.

4. Bropoe Hayano TepMoauHaMuKu. OOpaTuMble W HEOOpaTHMble B TEPMOJUHAMHYECKOM
CMBICIIe TIporecchl. DHTponus. JHeprust ' nud6ca. [Iporao3upoBanue HapaBIeHUS CaMOTIPO-
M3BOJILHO MPOTEKAIOIINX MPOILIECCOB B M30JMPOBAHHOMN U 3aKPHITON CHCTEMaXx, pOJib SHTAJIb-
NUIHOTO U SHTPONUITHOTO (akTOpoB. TepMoarHAMUYECKUE YCIOBUS paBHOBECHSI.

5. CrannaptHas ’Heprus [ m66ca oOpazoBaHusl BelIeCcTBa, cTaHaapTHas 3Heprust [ mo6ca 6uoo-
THYECKOT0 OKHceHus BemecTBa. CtannaptHas sHeprust [n66ca peakiuu. [Ipumeps! sx3ep-
TOHUYECKUX U SH/IEPrOHUYECKUX IPOLIECCOB, MPOTEKAIOIUX B opranu3me. [Ipuniun sHepre-
TUYECKOTO CONPSKEHUS.
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6. Xumuueckas KHHETHKA KaK OCHOBA JJIsl U3YYEHUS CKOPOCTEH M MEXaHU3MOB OMOXMMUYECKHX
nporeccoB. CKOPOCTh pEaKIMU, CPEIHSAS CKOPOCTh peaklUHM B MHTEpBaJe, UCTHUHHAS CKO-
poctb. Knaccudukanus peakiuii, IpUMEHSIOUNXCS B KUHETHKE: PEaKIIMA TOMOT'€HHBIE, TeTe-
POTreHHbIE 1 MUKPOI'€TE€POr€HHbIE, PEAKIIMU IPOCThIE U CIOXKHBIE (MapajuleIbHble, OCIEI0-
BaTeJIbHbIE, CONPSKEHHBIE, IENHbIE). MONEKYyIIpHOCTh 3JIEMEHTAPHOI0 aKTa peaKLUu.

7. Kunernueckue ypaBHeHus. Ilopspok peaxnuu. [lepuon momynpespaiieHus. 3aBUCHMOCTb
CKOPOCTH peakllMM OT KOHLIEHTpauuu. KuHetndyeckue ypaBHEHUs peakliuii IEpBOro, BTOPOTro
U HYJIEBOT'O MOPSAAKOB. DKCIIEPUMEHTAIbHbIE METO/Ibl ONPENEICHUs CKOPOCTH U KOHCTAHThI
CKOPOCTH peaKluil.

8. 3aBMCHMOCTH CKOPOCTH PEAKLIMU OT TeMIepaTypbl. TemneparypHblid ko3 duuneHT ckopoctu
PEaKIMU U €ro 0COOEHHOCTH JIJIs1 OMOXUMHUYECKUX MporeccoB. I[IoHATHE O TEOPHH aKTHBHBIX
COyIapEeHUH.

9. Duepretnueckuil mpouiab peaxiym; SHEPTHsl AKTUBALMY; YpaBHeHUEe Appenunyca. Poib cre-
puueckoro ¢akropa. [loHsaTue 0 TeOpUN NEPEXOIHOTO COCTOSHUS.

10. Katanu3. 'oMOreHHBIN W TeTepOreHHbIN KaTanu3. DHepreTH4eckuidi mpoduiab KartaiuTude-
ckoil peakuuu. OCOOEHHOCTH KaTaJIUTUYECKON aKTUBHOCTH (pepMeHTOB. YpaBHeHHe Muxa-
anKca-MEHTEH U ero aHaius.

11. Ilpotonutnueckue peakiuu. KoHKypeHIus 3a IPOTOH: N30JUPOBAHHOE U COBMEILIEHHOE MPO-
TOJIMTUYECKHE paBHOBecHs. OOmIasi KOHCTAaHTa COBMELIEHHOTO IIPOTOJUTHYECKOIO paBHOBE-
cusl.

12. bydepnoe neiictBue. bydepHbie cucTeMbl KpoBH: THApOKapOoHaTHast, GpocdaTHas, reMorio-
OuHOBas1, MpoTerHoBast. [IoHATHE O KUCIIOTHO-OCHOBHOM COCTOSIHUU OpTraHU3Ma.

13. IlpumeHeHne peakuuy HeWTpaau3ay B (papMaKoTepanun: JIEKapcTBEHHBIE CPEICTBA C KUC-
JIOTHBIMH M OCHOBHBIMM CBOMCTBaMu (TMApPOKapOOHAT HATPUSA, OKCHJ U HNEPOKCHJl MarHus,
TPUCAMUH U Jp.)

14. T'eTeporeHHble peakiMy B pacTBOpax 31eKTpoiauToB. Koncranra pactBopumocTtu. KoHkypeH-
1S 32 KATHOH WJIM aHUOH: U30JIMPOBAHHOE U COBMEIIEHHOE I'e€TepOreHHbIe pABHOBECHS B pac-
TBOpax JEKTPOIUTOB. OOIIasi KOHCTAHTA COBMEIIEHHOTO T'€TePOr€HHOI0 PABHOBECHSI.

15. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE (PEIOKC) peakuuu. MexaHu3M BO3HUKHOBEHHS DJIEK-
TPOJHOTO U peOKC-TIoTeHIIMaNIOB. Y paBHeHne HepHcera-Ilerepca. CpaBHUTENBHAS CUIIA OKHUC-
auTenel u BoccTaHoBUTenel. [Iporno3upoBanue HampaBiieHUs PEIOKC-IIPOLECCOB MO BEU-
YMHAM PENOKC-TIOTEHIIUAJIOB.

4.4 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUHOI aTTecTAlMU.

dopMa KOHTPOJIS JIJIsl IPOBEJICHUS POMEKYTOUHOM aTTECTALUU 110 AUCIUIUIMHE — 3a4eT.

CryneHTsl 00513aHBI CAATh 3a4E€T B COOTBETCTBHUH C PACIIMCAaHUEM U YIeOHBIM TIJIaHOM. 3a-
qeT sABiseTcs (GOPMOI KOHTPOJIS YCBOCHUS CTYACHTOM Y4€OHOM MPOrpaMMBbI IO JUCIUILTHHE, BbI-
MTOJTHEHHS KOHTPOJIBHBIX pa0OoT. 3a4eT MO MPOCITYIIAaHHOMY KYPCY MOXKET OBITh BBICTABJICH HA OC-
HOBAaHUU OLIEHKH AESTENBHOCTHU CTYAEHTa B CEMECTpPE, a UMEHHO - MO MOCEIAEMOCTH JIEKIIHH,
pe3ynbTaTaM BBITIOJHEHUS KOHTPOJIBHBIX PabOT U pedeparos.

Kpurepum ounenku:

- OLIEHKA «3a4YTEeH0»: CTYJECHT BJIaJIE€T TEOPETUUECKUMH 3HAHUSMU 10 JaHHOMY pa3zeny,
3HAeT OCHOBHBIE CBOMCTBA, 00JIACTH MPUMEHEHHS, METOJIbI UCCIICIOBAHNS HOHOOOMEHHBIX MaTe-
pHAaIIOB, TOMYCKAaeT HE3HAYUTENbHBIE OMUOKU; CTYJEHT YMEET MPAaBUIBLHO OOBACHATH HKCIIEPH-
MEHTaJbHBIE TaHHBIC C TPUMEHEHUEM TEOPETUUECKHUX MPECTaBICHUH.

- OLIEHKA «He 32a4YTEeHO0»: MaTeprajl He YCBOCH WJIM YCBOEH YaCTHUYHO, CTY/ICHT 3aTpyAHs-
€TCsl B OTIMCAaHUU OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MAaTEpHAJIOB, HE MOKET MPUBECTH KOHKPET-
HBIC IPUMEPHI MAaTEPUAIOB, COOTBETCTBYIOIIMX 3aIaHHOMY HA0OPYy CBOWCTB, 3aTPYIHSCTCS MPH-
BECTH NMPUMEPHI METOIOB MCCIICIOBAHUS OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEPHAJIOB.
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16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.

29.

30.
31.

32.

BOl'[pOCI)I JJISA MOATOTOBKH K 3a49€Ty O JUCHUIJINHE:

MecTo XUMHUH CpeH €CTECTBEHHBIX HayK. CBsI3b XUMUH, (PU3UKH, OMOJIOTUN U METULIUHBI.
OcHoBbl TepmonuHamuku. Kiaccudukanuu TepMoauHaMmuyeckux cucteM. l[lapamerpsl,
yYpaBHEHHSI COCTOSIHUSA, Heprus. Temnora u padora.

ITepBblii 3aKOH TEPMOAMHAMUKN. BHYTpEeHHSA SHEprys. DHTAIbIHS.

CraHgapTHbIE COCTOSIHUS BELECTB U CTaHJAPTHBIE TEIUIOTHI XUMUYECKUX peakiuil. Tepmo-
xuMmus. Kaopudeckas HEHHOCTh TUIIEBBIX IPOIYKTOB.

TernnoeMKOCTb. 3aBUCUMOCTH TEIUIOBOTO 3((eKra peakuud OT TeMIepaTypbl. 3aKoH
Kupxroda.

Bropoii 3akon TepmonuHamuku. OOpaTuMble U HeoOpaTHMbIe mpouecchl. DHTpomnus. Cro-
coOBbI pacuera YHTPOIHH.

Tennosas Teopema Hepucra. Tperuii 3akon tepmoannamuku. [loctynar [lnanka. AGComoT-
Hasl SHTPOIHSL.

CBobonHas sHeprust ['uo6oca. CeoboaHas sHeprus ['ensMronsia. Kputepuu HanpaBiieHHOCTH
MIPOLIECCOB U PAaBHOBECHS B TEPMOJMHAMUYECKUX CUCTEMAX.

[TapunanbHbIE MOJIBHBIE BETUYMHBL. XUMUYECKUN OTEHIHAL. DYTUTUBHOCTD.

PactBopbl. CiocoObI BBIpaKEeHUS COCTaBa pacTBOpa. AKTHBHOCTb.

Konnurarusasie cBoiicTBa pacTBOpoB. 3akoH Payis. Kpuockonus. 30yanockomnusi.
Konnurarusnsle cBoiicTBa pactBopoB. 3akoH Baut-I'odda. Ocmoc. uanus.

['ereporennsie cucteMsl. [IpaBuio a3 ['mdoca.

TepMmoanHaMHKa OJHOKOMIIOHEHTHBIX CHCTEM. PaBHOBECHS KHUIKOCTb — Iap, KUJIKOCTb —
TBepaas (asa, TBepaas daza — nap.

TepmoanHaMKKa IByXKOMIIOHEHTHBIX CUCTEM. JlMarpaMMBbl 1aBJIEHHUE ITapa — COCTAB, TEMIIE-
paTtypa — cocTaB. A3€0TpOIIBI.

KoHcTaHnTa XMMHUYECKOTO paBHOBeCHs. TepMOIMHAMUYECKUI 3aKOH ACUCTBYIOLIMX Macc.
Nzorepma Bant-T'odda.

Oneprus ['m06ca n HaNPaBICHHOCTh XMMUYECKHX peaKIuil.

VYpaBHeHus u300apbl U U30X0pbl XuMUUeckor pekakiuu. [Ipuniun Jle-aTtense.

Teopust cunbHBIX AneKTpoauToB [lebas-Xrokkens. BeicanuBanue.

Kunerndeckuit 3aK0H JEHCTBYIONIUX Macc. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TeMIIepa-
Typbl. YpaBHEHHE AppeHuyca.

HeoOpaTtumble peakiiuu HyJIE€BOIO U IEPBOro MopsiakoB. Bpemst nonynpespaiuenus. Paguo-
YIJIIEPOAHBIN METOJ ONIPENIEIIEHHs] BO3pacTa.

HeoOpaTumble peakiiuy BTOPOro U TPeThero nopsiaikos. Bpems nonynpesparienus. MeTo bl
OIpeEICHUs IOPAIKA PEAKIIUH.

Crnoxnble peakiuu. OOpaTuMble, apajijiesibHbIe, T0CIe0BATEIbHbIE U [IEMHbIE PEAKIIHH.
OCHOBHBIE XapaKTEPUCTUKU aTOMa: OpOUTABHBIN pajnyc, MOTEHIIMA HOHU3ALlUHU, CPOJICTBO
K 2JIEKTPOHY. DJIEKTPOOTPULIATEIbHOCTD.

KBanToBo-mMexanuueckas moaenb aroma. [locrynar Jle-bpoiins. BonnoBas ¢ynkuus. Ypas-
Henue [lpenunrepa.

KBanToBble unicna. ATomHble opOuTanu. [Ipunnun 3anpera [aynu. [Ipasuna Xynna u Kneu-
KOBCKOTO.

CrpyKTypa NepuoIu4ecKoi CUCTEMBI U €€ CBA3b C JIEKTPOHHOM CTPYKTYpOH aTOMOB.
Xumunyeckasi cBs3b. OCHOBHbBIE XapaKTEPUCTUKH XUMUYECKOU CBSI3U: JUIMHA, SHEPTUs, KpaT-
HOCTb.

Tunsl XUMHUECKOH CBSI3U: KOBaJICHTHAsI, HOHHAsI, MeTaindyeckas. CBOICTBa BEILIECTB C pa3-
JIMYHBIM THUIIOM CBSI3H.

Merton BaJIeHTHBIX CBsi3ei. MeToa MomekyisipHbix opoutaneit (MO JIKAO).

['mbpuan3anys aTOMHBIX OpOUTaNeil U MPOCTPAHCTBEHHOE PACIOJIOXKEHHE aTOMOB B MOJIE-
KyJIe.

MexMmonekynsapHoe B3aumoerictsue. Cunbl Ban-nep-Baansca. Bogopoanas cBsizb
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33. JloHOpHO-aKIenToOpHas CBsi3b. KoMIIeKCHBIE coeAMHEeHUS. TUITMYHbBIE KOMITJIEKCOO0pa3oBa-
TEJH U JUTAH/bIL.

34. CrpoeHune KOMIUIEKCHBIX COSIMHEHHI C TOUKU 3PEHUS] TEOPUU BAaJICHTHBIX CBSI3€H U TEOpUU
KPUCTAJITNYECKOTO MOJIS.

35. CtpoeHune KOMIUIEKCHBIX COEAMHEHUI ¢ TOYKH 3PEHUS] TEOPUU MOJEKYISAPHBIX OpOuTaieil.
KomrmuiekcHbie coeTuHeHNs] B XUMUU ¥ OMOXHUMUMU.

36. PactBopenme — Kak (U3MKO-XMMUYECKHIA Tporecc. Teopus 3JMeKTPOTUTHYECKON TUCCOUa-
1. CuibHbIE U c1a0ble SJEKTPOIUTHI.

37. Kucnotsl u ocHOBaHUS B XUMHH. [IpOTOHHAS U 3NIEKTPOHHAS TEOPHHU.

38. HMuccommarus Boasl. BogopoaHsiii mokazatens. [ 'uapoaus conei.

39. [ucnepcubie cucreMsl. Knaccugukamus. Y cTOHYNBOCTS.

40. MonexkynsapHO-KMHETUYECKUE U FIEKTPUUECKUE CBOMCTBA JUCIIEPCHBIX CHCTEM.

O1eHOUHBIE CpeJICTBA AJIsl HHBAINU/IOB U JIML] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAIIU/IaM U JIUI[AM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— IpY MIPOBEJCHUU MPOLEAYPHI OLCHUBAHUS PE3yJIbTaTOB OOYYEHHsS] MHBAJIH/OB M JIHIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 30POBbA MPEAYCMATPUBACTCA HCIIOJIB30BAHHUEC TCXHUUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAFOIIUXCS C OTPAHMYECHHBIMHA BO3MOYKHOCTSIMU 3/I0POBbS
Y WHBAJIUIOB TPOLEAypa OLEHUBAHUS PE3YJIbTaTOB OOYYEHHUS IO JAUCIUIUIMHE MOXKET MPOBO-
JUTHCA B HECKOJIBKO 3TaIloB.

[Tpouexnypa oueHUBaHMS pe3yIbTaTOB 00yYESHNSI MHBAJIHM/IOB U JIUI] C OTPAaHHYCHHBIMH BO3-
MO>XHOCTSIMH 3/I0POBBSI 110 TUCIUIUIMHE (MOJIYJIIO) TIPEAYyCMaTPUBAET MpeIoCTaBIeHNE HHPOpPMa-
M B hopMax, alanTUPOBAHHBIX K OrPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATUS MH(POPMALIUH:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOM U 1O0NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEOOXOAMMOM /I
OCBOCHHUS TUCUHMILUINHBI (MOAYJIs1).

5.1 OcHoBHas JiMTEepaTypa:

1. Epemun, B. B. OcHOBBI 00111€# 11 (hU3UYECKOI XUMUH : yueOHOE TTOCOOHE JIJISl CTYICHTOB
By30B / B. B. Epemun, A. fI. bopmesckuii. - Jlonmronpynausiii : Untemnexr, 2012. — 847 c¢. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T. : yUeOHHK IS aKkaje-
mudeckoro Oakanaspuara . T. 1 / H. JI. 'munaka ; mox pen. B. A. IMonkosa, A. B. babkosa. — 20-¢
u3f., nepepab. u gorn. — Mocksa : IOpaiit, 2018. — 353 c¢. — Pexxum gocrtyna https://biblio-
online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [ DIeKTpOHHBINH pecype] : B 2-X T. : yUeOHUK AT aKaje-
Muueckoro OakamaBpuara . T. 2 / H. JI. 'nmunka ; mox pen. B. A. ITonikosa, A. B. babkosa. — 20-¢
u3f., nepepab. u gorn. — Mocksa : Opaiit, 2018. — 379 c¢. — Pexxum goctyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmeros, H. C. O0mias u HeopraHudeckasi Xumusl [ DJIIeKTpOHHBIN pecypc] : yueOHHK /
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

H. C. AxmetoB. - 8-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2014. — 752 c. Pexxum goctyna
https://e.lanbook.com/book/50684#book name

5.2 lonostHMTEILHASI JIATEPATYypa:

1. Bynanos, B. B. Xumuueckas repMoauHamMuKka [ DJIEKTPOHHBIN pecypc| : yueb. mocobdue
/ B. B. bBynanos, A. 1. MakcumoB. - 3-¢ u3., crep. — Cankr-IletepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/89932

2. T'enspman, M. . Konnonanas xumust [ DnekTpoHHbIH pecypc] : yaeOnuk / M. I'enbd-
maH, O.B. Komanesuu, B.II. FOctparos. — CII6. : Jlanp, 2017. — 336 ¢ — Pexum moctyma
https://e.lanbook.com/book/91307

Jjiss OCBOSHUS JUCIMILTAHBI HHBAJIMAMH U JIUIIAMHA C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUSI B DJIGKTPOHHOM BHJE B 3JICKTPOHHO-OMOJIMOTEYHBIX CHUCTEMaXx
«Jlanvy u «FOpatim»y.

5.3. Illepuoauyeckue u3IaHusl:

. Bectauk MI'Y.Cepusi: Xumus.

. Xumus ¥ ku3Hb XXI Bek.

. Bectauk CIIOI'Y.Cepusi: Xumusi.

. I3Bectusa BY30B.Cepusi: XuMus 1 XUMUYECKast TEXHOJIOTHS.
. Teopernueckas 1 3KClIEpUMEHTAIbHAS XUMHUSL.

. Xumus.Pedeparusnsiii sxypaar. BUHUTU.

. Konmouneiit xxypHait.

NNk WDN

6. Ilepeyenn» pecypcoB MH(pOPMALMOHHO-TEJEKOMMYHHUKAUMOHHOH ceTn «UHTep-
HET», He0OXOAMMBIX /IJIs1 OCBOECHHUSI THCIMILINHBI (MOIYJIsA).

1. http://elibrary.ru/ Hay4nas snekTpoHHast OnbImoTeka

2. http://www.ecolife.ru XXypuan "Dkonorus u *u3Hp"

3. http://www.chemnet.ru Xumuueckas nHGpOpPMAIIMOHHAS CETh

4. http://www.vntic.org.ru/ Bcepoccuiickuii HayqHO-TEXHHYECKUN MH(POPMAITUOHHBIH
uentp (BHTHULY)

5. http://www.gpntb.ru/ TocynapcTBenHas myOaryHas HAy9HO-TEXHUYECKash OMOIHOTEeKa
(TTIHTB)

6. http://window.edu.ru/ Exunoe okHO gocTyma kK nHGOPMAIIMOHHBIM pecypcam

7. https://kubsu.ru/node/1145 DnexTpoHHbIe pecypchl Oudanoreku Kyol'y
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7. Metoanueckue yKazaHus AJsi 00y4alOIIUXCH MO OCBOEHHUIO TUCHMILUIMHBI (MO-
JyJist).

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI IPEANOIaraéT aKTUBHOE, TBOPUYECKOE YydacTUe
CTYJICHTA IyTEeM IUIAHOMEPHOM, OBCEAHEBHON paboThI. J{7s1 ocBOeHUs MUCHMIUIMHBI " Xumus"
IIPH CaMOCTOSITEIFHON Pa0OTHI CTYICHT JOJKCH UMETh:

1. Koncnekt nexiuii B OyMa>kHOM WJIU 3JIEKTPOHHOM BHJIE.

2. YuebHuk (yaeOHOE MOCOOME) B COOTBETCTBUU CO CITUCKOM JIUTEPATYPHI.

Pabora ¢ KOHCIIEKTOM JIeKI Uit

[IpocMOTpUTE KOHCIEKT Cpa3y MOCJE 3aHATUI, OTMEThTE MAaTepUall KOHCIIEKTa JICKIIHA,
KOTOPBIA BBI3BIBACT 3aTPyJHEHMS U1 IOHMMaHusA. llomblTalitech HaWTH OTBEThI Ha
3aTPyIHUTENIbHBIE BOIIPOCHI, HCOJb3Yysl PEKOMEHIYEMYIO JINTepaTypy. Eciin caMOCTOSTENBHO HE
yIanoch pazoOparbcsi B Marepuaie, chopMyIHpyiHTe BOMPOCH U OOpAaTUTECh 32 MOMOIIBIO K
MpenoaaBaTeNio Ha KOHCYJIbTAllMM WM Onukaiiieid nexkuuu. PerynspHo oTBoauTe BpeMs IS
NOBTOPEHMS] TPOMJIEHHOr0 Marepuaia, IMpPOBEpPssl CBOM 3HAHUSA, YMEHHUS W HaBBIKU 110
KOHTPOJIBHBIM BOIIPOCAM.

CemuHapckue 3aHSATHS CIYXaT U 3aKpPEIUICHUS M3YyYEHHOI'O Marepualia, pa3BUTHUS
YMEHHH ¥ HAaBBIKOB MOJTOTOBKHU JIOKJIA/I0B, COOOIIEHUH, TPUOOPETEHUS OMbITA YCTHBIX MyOInd-
HBIX BBICTYIUICHHH, BEICHUS JUCKYCCUU, apTyYMEHTAIUU U 3aIIUTHI BHIBUTAEMBIX MOJOKEHUMH, a
TaKKe JUIsl KOHTPOJIS MPErnoAaBaTeIeM CTEIEHH MOATOTOBICHHOCTH CTYAEHTOB 10 M3y4aeMOu
JUCLUIINHE.

CeMuHap npeamnonaraet cCBOOOHbIN 0OMEH MHEHUSAMH 110 U30paHHOM TemaTrke. OH Ha4u-
HAETCsl CO BCTYMUTENBHOIO CJIOBA MpenojaBaTelis, GOopMYyIUPYIOLIETro LEeib 3aHATHS U XapaKTe-
PHU3YIOIIETO €ro OCHOBHYIO MpOOJIeMaTHKy. 3aTeM, KaK MpaBUiIO, 3aCIyIIMBAIOTCS COOOIIECHUS
ctyneHToB. OOCyXaeHHe COOOIIEHUSI COBMEIIAETCS C PACCMOTPEHUEM HAMEYEHHBIX BOIPOCOB.
CooOrieHus, mpeanoiararone aHaIu3 MyoIuKalui Mo OTAeIbHBIM BOIPOCAM CEMUHApA, 3aCy-
[IMBAIOTCS] OOBIYHO B cepeuHe 3aHsThd. [loompsieTcs BbIIBUKEHUE U 00CYKIEHHUE alIbTEPHATHB-
HBIX MHEHHH. B 3aKII0YMTETFHOM CIIOBE MPENo/1aBaTeNb MOABOIUT UTOTH OOCYX ACHUS U 00bSB-
JISIET OLIEHKH BBICTYIABIINM CTYAEHTaM. B 11es1X KOHTPOJIs MOATOTOBIEHHOCTH CTYIEHTOB U MIPU-
BUTHSI UM HABBIKOB KPaTKOT'O MUCbMEHHOTO U3JI0KEHHSI CBOMX MBICIIEH MPENoaaBaTellb B X0/I€
CEMHUHApPCKHX 3aHATUI MOXKET OCYIIECTBIIATh TEKYIINI KOHTPOJIb 3HAHUI B BUJI€ YCTHOTO OIIpoca
WM TIMCbMEHHBIX TPOBEPOYHBIX PadOT.

[Ipu moAroToBKe K CEMUHAPY CTYIEHTHI UMEIOT BO3MOKHOCTb BOCIIOJIb30BAaTHCS KOHCYIIb-
TauusiMu npenojasarens. KpoMe ykazaHHBIX TEM CTYJIEHTHI BIIpaBe, M0 COTJIACOBAHUIO C MPEMNO-
JaBaTesieM, U30MpaTh U IPyrue MHTEPECYIOLIUE UX TEMBI.

KayecTBO yuebHOI pabOThI CTYI€HTOB IPENo/IaBaTeb OIICHUBAET B KOHIIE CEMUHApPa, BbI-
CTaBJIsIsl B pabouMii )KypHai TeKkymue oleHKU. CTyIeHT UMEET PaBo 03HAKOMHUTHCS C HUMHU.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMU U JMIAMU C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3I0pPOBBs OOJIBIIOE 3HAYCHNE UMEET HHAUBUAYaTbHAs yueOHast padoTa (KOHCYIbTAIlUN) — JOTOJ-
HUTEJIbHOE pa3bsiCHEHHE YUeOHOI0 MaTepHara.

NuauBuayanbHble KOHCYJIBTAlMU MO MPEAMETY SBISAIOTCA BaKHBIM (PaKTOpPOM, CIOCO0-
CTBYIOIIIUM WHAWBHIyaTU3alUNd O0YYSHHSI U YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa MEXKIY
npenojaBaTeseM U 00yJarolMMcs MHBAJIUAOM HIIM JIMIIOM C OTPaHUYE€HHBIMH BO3MOXHOCTSMU
3/10pPOBBA.

MeTtoauyeckue yKkazaHusi K HAllMCAHUIO pe)epaToB U COCTABJIECHUIO 10KJIA/10B

Heabio Hanucanus pedeparoB SABISETCS:

- TPUBHTHE CTYACHTAM HaBBIKOB OuOIMOTrpaduueckoro IMoucka HEOOXO0IUMOM
auTeparypsl (Ha OyMakKHbIX HOCUTEIISX, B JICKTPOHHOM BH/IE);

- NMIPUBHUTHE CTYIECHTAM HABBIKOB KOMITAKTHOTO W3JIOKCHHS MHEHHS aBTOPOB M CBOETO
CYXJIEHUS 10 BBHIOPAaHHOMY BONPOCY B MUCHMEHHOW (popMe, HAy4HO I'PAaMOTHBIM SI3BIKOM U B
XOPOIIIeM CTHIIE,
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-BBIPAa0OTKAa HABBIKOB AaHAIM3a M KPUTHYECKOTO BOCHPHUATHS HAYYHO-TEXHHUYECKOU
nHpopmanuu;

- npuoOpeTeHne HaBbIKa IPAMOTHOTO O(POPMIICHHS CCHUIOK Ha UCIIOIb3yEeMbIe HCTOUHUKH,
MPaBUIILHOTO UTUPOBAHUS aBTOPCKOT0 TEKCTA;

- BBISIBJICHHE U PAa3BUTHE Y CTYJIEHTa MHTEPECA K OIIPEICICHHON HAYYHOU U IIPAKTUYECKOMN
npo0iieMaTuKe ¢ TeM, YTOObl MCCIeI0BaHUE €€ B JalbHEHIIEeM MPOI0JIKAIOCh B TIOJTOTOBKE U
HaMMCaHUK KYPCOBBIX U AUIIJIOMHON PaOOTHI U NAITBHEHIINX HAYYHBIX TPYAAX.

OcHoBHbIE 3a1a4H CTY/I€HTa IPU HaNMcaHUM pedepara:

- C MaKCHMaJbHOM IOJHOTOW HCIIONB30BaTh JIUTEPATypy MO BBHIOpAHHOW Teme (Kak
PEKOMEHJIyeMYI0, TaK U CaMOCTOSTEIbHO I0J00paHHYI0) UIS MPaBUWJIBHOTO TOHHUMaHUS
aBTOPCKOU MO3ULINH;

- BepHO (0e3 UCKaXKeHHsI CMbICIIa) MepeAaTh aBTOPCKYIO MO3ULIMIO B CBOEH paboTe;

- YACHUTD JJ1s1 ce0sI M M3TIOKHUTH IPUIMHBI CBOETO COTIacusi (HECOTTIacHs) C TEM HJIM HHBIM
aBTOPOM I10 IaHHOH mpoOlieme.

TpedoBanus k comepxxkanuio pedepara:

- MaTepuaJ, UCTIOJIb30BaHHBIN B pedepare, 10JKEH OTHOCUTCS CTPOTro K BEIOPAHHOM TeMe;

- HE0OXOIMMO M3JI0KHUTh OCHOBHBIEC ACIEKTHI MPOOJIEMbl HE TOJIBKO IPaMOTHO, HO M B
COOTBETCTBUU C TOM WJIM HHOM JIOTUKOW (XPOHOJIOTMYECKOM, TEeMAaTHYECKON, COOBITUHHOM U Ip.)

- IIPU U3J0XKEHUM CIEIYET CTPYIIIUPOBATh MJIEU Pa3HbIX aBTOPOB IO OOIIHOCTH TOYEK
3pEHHUSI UM IO HAYYHBIM ILIKOJIAM;

- pedepar OKEH 3aKaHUYMBATHCS IOJBEICHUEM HWTOTOB IPOBEICHHOW HCCIIEIOBATEILCKON
paboThl: comepkKaTh KpaTKUW aHAINW3-000CHOBAaHHE MPEUMYIIECTB TOW TOYKU 3pEHHUS IO
paccmaTpuBaeMoOMy BOIIPOCY, ¢ KOTOPOU Bl conuaapHsl.

Crtpykrypa pedepara.

Pedepar naunnaercs ¢ TutynapHoro gucra. O0pasen opopMiIeHUST TUTYIBHOTO JIUCTA JJIS
pedepara npusezeH B [Ipunoxenun 1.

3a turynpHBIM JucTtoM cnenayetr Copnepskanue. ConepikaHue - 3To IiaH pedepara, B
KOTOPOM KaXJ0My pa3lieldy [OJDKEH COOTBETCTBOBaTb HOMEp CTPAaHMIBI, HAa KOTOPOW OH
HaXOJUTCS.

Texcr pedepara. OH genuTCA HA TPH YaCcTU: BBEAECHUE, OCHOBHAS YacTh U 3aKJIIOUYEHUE

a) Beenenue - paznen pedepara, MOCBSIICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpasi OyaeT
paccMaTpUBaThCS 1 0OOCHOBAHHUIO BBIOOpA TEMBI.

6) OcHOBHas 4acTh - 3TO 3BEHO PabOTHI, B KOTOPOM IOCJIEIOBATEIbHO PACKPBIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTb MOXET ObITh NMpPEJCTaBlIeHAa KaK LEIbHBIM TEKCTOM, TaK U
pazgeneHa Ha ThaBbl. [Ilpm  HeoOXoauMocTH TEeKCT pedepara MOXKET JOMOIHITHCS
WITIOCTPALMSIMU, TaOJIMIaMH, TpaprKaMH, HO UMH HE cIIelyeT "Meperpyxarth" TeKCT.

B) 3aK/IIoueHue - JaHHBIN pa3zien pedepara JoJKeH ObITh MPEICTaBIeH B BUJE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOATOTOBJIEHHOTO TEKCTa. BBIBOJBI TOKHBI OBITH KPATKUMH U
4eTKUMH. TaKKe B 3aKIIFOYCHUH MOYKHO 0003HAYUTh IPOOIEMBI, KOTOPHIE "BBICBETIIIMCH" B XOJI€
paboThl Haj pedepaTom, HO He OBUIH PACKPBITHI B paboTe.

Crnucok nurtepatypbl. B 1aHHOM crucke Ha3bIBaIOTCSl KaK T€ MCTOYHMKH, HAa KOTOpBIE
CCBUIAETCs CTYJIEHT IPH MOATOTOBKE pedepaTa, TaK U BCe WHBIE, U3YUEHHBIE UM B CBSI3U C €r0
MOATOTOBKOM. B paboTe H0MKHO OBITH MCIIOJIB30BAHO HE MEHEE 5 pa3HBIX HCTOYHUKOB. PaboTa,
BBITNIOJIHEHHASI ¢ MCIOJIb30BAaHUEM MaTepHalla, COAEpXKAIIerocs B OJHOM HAaydyHOM HCTOYHUKE,
ABJIIETCS SIBHBIM IUIaruaToM U He npuHumaercsa. Odopmienne Crucka JUTepaTypbl JOJKHO
COOTBETCTBOBATH TPEOOBAHUAM OMOIHOrpapMUeCcKuX CTaHIAPTOB.

[Ipn HeoOxomumocTu B pedepar MoOxeT ObITh n00aBieH pasznen «llpunoxkeHue», B
KOTOPBIII MOXXHO BKJIIOYaTh TEKCTHl HOPMATHUBHO-TIPABOBBIX JIOKYMEHTOB, KOTOpbIE ObLIH
HCIIOJIb30BaHbI B X0J1€ IOJTOTOBKHU pedepaTa; cXeMbl, TAOIUIBI U T. 1.

Paznensl «BBenenue», «3akmoueHue», «Cnucok nuteparypel» u «lIpunoxenue» He
HYMEPYIOTCS.

O0beM 1 TeXHHYECKHE TPeOOBaHUSA, IPeAbABIsIeMble K BbINOJHEHNIO pedepara.
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K odopmnennto pedepaTa npeabsIBisioTCs Te *ke TpeOoBaHMA, Kak U K KypCcOBO# paboTe.
Pedepar nomken 66T HaOpaH Ha KOMITbIOTEpE U pacnieyaTad. Ha Bcex cTpanuiiax paboTsl cripaBa
CJIEyeT OCTaBUTh MOJS MO 25 MM JUIsl IOMETOK U 3aMEYaHWM MPOBEPSIOLIETrO IIpernogaBaTes.
O0BeM paboThl TOJKEH OBITh, KaK MPaBWIIO, HE MeHee 15 u He 6osee 25 crpanull. Pabora nomkHa
BBIMOJIHATHCS 12-14 kernem uepe3 uHTepBai 1.5, pa3Mepbl OCTaBIIEMBIX MOJEH: J1eBoe - 25 MM,
npaBoe - 25 MM, HikHee - 20 MM, BepxHee - 20 MM. CTpaHUIIBI JOHKHBI OBITH TPOHYMEPOBAHBI.
Crpanuisl pedepara HeoOX0aUMO MpoHYyMepoBaTh. [lepBoil cTpaHUIEil cUUTACTCS TUTYIHHBIN
JIUCT, HA KOTOPOM HOMEp CTPaHMIIBI He cTaBUTCA. OO0muii 00beM padoTsl — oT 12 10 15 cTpanuly
B pacuere Ha ¢popmat Oymaru A-4 (297x210 mm) u uznoxxkenue tekcra 14 keriem uepes 1,5 uH-
tepBasia. Paznensl «Crincok nutepaTypsl» U «lIpunoxeHus» He yYUTBHIBAIOTCS B 00IIeM 00beMe
pabotbl. PaccrosiHre Mexay Ha3BaHHEM 4YacTH pedepara WK TIaBbl U MOCIETYIONUM TEKCTOM
JIOJDKHO OBITH paBHO ABYM MHTepBanaMm. dpaswl, HaunHaromuecs ¢ "KpacHOH'" CTpoKH, redaTa-
IOTCS ¢ a03aIHBIM OTCTYIIOM OT Hayaja CTPOKH, paBHBIM 1.25 cMm.

[Tpu uutupoBanuu HEOOXOIUMO COOTIOATH CIAEAYIOIIHE TPaBUIIa:

- TEKCT IUTATHl 3aKJII0YACTCS B KaBBIYKU M MPHUBOIUTCS 0€3 M3MEHEHWM, 0e3 MPOU3BOILHOTO
COKpAIlIEHUS IUTUPYEMOTO pparMenTa (IpomycK CI0B, MPEUI0KESHUM Wik a03a1eB T0MyCKaeTCs,
€CJIM HE BJIEYET UCKAXKEHUS BCEro parMeHTa, 1 0003HAYaeTCsl MHOIOTOUNEM, KOTOPOE CTaBUTCS
Ha MecTe MPOoITycka) U 0e3 UCKaXKEHHS CMbICIIA;

- KayKasi LUTaTa JoJKHa COMPOBOKIATHCS CChUIKON Ha HCTOYHUK, HOMEP KOTOPOI'0 YKa3bIBA€TCs
HEMOCPEICTBEHHO MOCJe MPUBEACHHON IUTAThl B KBaJAPAaTHBIX CKOOKax, a Oubiuorpadpuieckoe
OTHCaHME MIPUBOAUTHCS B KOHIIE B BUJIE pedepaTa B BUAE CIHCKA JTUTEPATypa.

B cnywae, ecnm oOywaromuiicss CBOMMH CJIOBaMHU IME€PECKAa3bIBACT JUTEPATYPHBIH
UCTOYHUK, TO TIOCJC OKOHYaHUS WH(OpMAIWHU, B3SITOW M3 KOHKPETHOTO HCTOYHHUKA, TaKKe
YKa3bIBAETCS CChUIKA HA UCIIOJIb3YEMYIO JINTEPATypy.

Hoxkaan (yctHoe cooOrmieHne) mo pedepary mpeactaBiseT codoit kparkoe (8-10 mun)
U3TI0’)KEHUE CYTH BBHITIOJTHEHHOW PabOThI, COMPOBOXKAAOIIEECS KOMIBIOTEPHON Mpe3eHTaIHNeH,
KOTOpasi JOJDKHA BKJIIOYATh B ceOs He Oosee 8-10 cmaiimoB, He cuuTas MEPBOro claija, Ha
KOTOPOM JIOJDKHBI OBITh yKa3aHbl Ha3BaHue paboTel U PHO ucnomHUTENs, HalpaBIeHHE
MOATOTOBKHU U KYpC.

TpeGoBanus K 1OKJIaTY:

Hannune mynbTUMEIMHON NPE3EHTALIMU C WUTHOCTPATUBHBIM MaT€pUATIOM.

Jloknian nomkeH ObITh BBIIIOJIHEH TPAMOTHO, C COOIOICHUEM KYIbTYPhI H3II0KEHUS.

O0s13aTeNbHO JOJKHBI UMETHCS CCHUIIKHA Ha UCTIONB3YEMYIO JTUTEPATYPY.

Bpewms noknaga 8-10 MuUHYT.

IIpu npoBepke pedepaTa U J0KJIAAA IpenoaBaTeieM OLIEHUBAIOTCH:

e 3HaHHWe (PAKTUYECKOTO MaTepualia, YCBOCHHME OOIIMX IMPEACTABICHUM, MOHATUH MO TeMe
pedepara, a Takke 10 U3y4aeMOl TUCIUTIINHE;

e CoOOTBETCTBHE MEXY TEMOU M coaep:kanneM pedepara.

e CteneHb 000OCHOBAaHHOCTH apTyMEHTOB M OOOOIIEHUI, JJOTUYHOCTh M IOCJIEI0BATEILHOCTh
U3IIOKEHUS MaTepuana, KOPPEeKTHOCTh apryMEHTAIlUH, XapaKTep U JOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 0000IEHHUIO, IITUPOTA KPYyro3opa aBTopa.

e licnons3yemble JUTEpaTypHble WMCTOYHUKHU: HE MEHEe 5 CCBUIOK Ha HAay4HbBIE, HAay4YHO-
TEXHUYECKHUE paboThI (B TOM YUCIIE HA HOPMATHUBHO-TIPABOBHIE aKThI, €CITH ATO HEOOXOIUMO),
B TOM YHCJI€ B AJIEKTpPOHHOM Buje. He 3acuuthiBaercsa pedepar, mpu MOATOTOBKE KOTOPOTO
UCIIONIb30BaNach TOJNBKO YdeOHas JHTepaTypa, MarepHalbl CETH HWHTEPHET, HOCSIIUE
pPEKJIaMHBIN XapakTep, B TOM YHCIIE PACIOJIOKEHHBIE HAa CaiTe KOMIAHUN, paboTa KOTOPBIX
CBs3aHA C TMPOWM3BOJICTBOM, HCIIOJIb30BAHHEM W/WIM YTUJIM3AIUMEN TUCHEPCHBIX CHCTEM, a
TaK)Ke PECypChl, COJIepKallie rOTOBbIE pedeparsl.

e KynbTypa mTUCEMEHHOTO U3JI0KEHUS U 0POPMIICHHUSI MaTepuraa.

e VYMeHue 4Y€TKO U JJIOTUYHO JI0JIOKUTH OCHOBHBIE Pe3YIbTaThl pa0OOTHI,

e KauecTBo 1 MHGPOPMATUBHOCTH UILUTIOCTPAITMOHHOTO MAaTepUAIIa;
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e VYMeHHE IpaMOTHO, YETKO OTBEUYATh HA BOIIPOCHI U BECTU apTYMEHTUPOBAHHYIO JUCKYCCHUIO.

Pedepar HEOOXOAMMO NPEIOCTABUTD IS MPEABAPUTEIBHON MTPOBEPKU €r0 COJICPIKAHHS
Ha aHTUILJIaruatT HE IMO3JHEC, UEM 3a TpI/I OHS 10 AaThl JOKJIaJda B BHCKTPOHHOM BHUAC, B TOM YHUCJIC
110 3JICKTPOHHO#M mouTe. Ha 3TOM 3Tare oreHMBaeTCsi COOTBETCTBHE MEXKY TEMOH U COJIEpPIKaHuEM
pedepara, odopmieHue pedepara W COOTBETCTBHE  HCIOJIB30BAHHBIX  HCTOYHUKOB
npeabsaBasieMbIM TpeOoBaHusM. [lo pesyiabTaTam mNpeABapUTEIBHOW IPOBEPKH CTYACHT
JIOITYCKAeTCsl WM HE JOMyCKaeTcs K 3ammre pedepara B yCTaHOBIEHHYIO Aary. B mocnemnem
cly4ae TperojaBaTelib YKa3blBaeT HEJIOCTATKH PadO0ThI, KOTOPbIE HEOOXOIUMO YCTPAHHWTh U
Ha3Ha4YaeT HOBBIN CpOK craun pedepara. CTyneHT, MOJYUIMBIIUHN TOMYCK K 3ammuTte pedepara, B
HA3HAYCHHBIA CPOK 3amuinaer pedepar Ha 3aHsThH. [1o pe3yinbrataM 3alUThl BHICTABISACTCS
OIICHKA «OTIUYHO», «XOPOIII0», «YAOBIECTBOPUTEIHHOY» UITH «HEYTOBICTBOPUTEIHHOY.

B ocBoeHMHU NHUCHUIUIMHBI MHBAJIUIAMHU U JIMIAMH C OTPAHHMYCHHBIMHA BO3MOXKHOCTSIMH
3JI0pOBbs OOJIBIIIOE 3HAUCHUE UMEET HHIMBUTyalbHas yueOHas padoTa (KOHCYIbTAIlU1) — OO~
HUTEIBLHOE Pa3bsICHEHUE YIeOHOTO MaTepHara.

WupuBuyanbHbIe KOHCYJIBTAUU IO TPEIMETY SIBISIOTCS BaXKHBIM (DakTOpoM, Criocod-
CTBYIOUIMM WHIUBUAYAIN3alUN O0yUCHUS U YCTAHOBJIICHUIO BOCIIMTATEIILHOTO KOHTAKTa MEXIY
HpeHOI[aBaTCHeM nu O6y‘~IaIOHII/IMC$I HWHBAJINJIOM HJIN JIUIIOM C OFpaHI/I‘IGHHI)IMI/I BO3MOXHOCTSIMHA
3JI0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHHHN
00pa30BaTeILHOIO MPoLEcca N0 AUCHHUILINHE (MOLYJIIO).

8.1 Ilepeuyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

Jlnia moucka nHGOpMaIlMU MPU MOATOTOBKE K TEKYIIEMY U MPOMEKYTOYHOMY KOHTPOJIIIO
HeoOXxoauMo Hamuuue kommbioTepa ¢ Web Gpaysepom, noakimoueHHoro k cetu "MuTepHer" ¢ 10-
CTYIIOM K OMCKOBBIM CHCTEMaM OOIIero Ha3HAYeHusl.

[Ipu mpoBeneHny JEKIIMOHHBIX 3aHATUN UCTIONB3YIOTCS MYJIbTUMEIUNHBIE TIPE3EHTAIIUN

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmroc» (http://www.consultant.ru)

2. DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. [TomHOTEeKCTOBAs HayuHAas 6a3a JaHHBIX MEKIYHAPOIHOTO U3aTenscTa Elsevier
(http://www.sciencedirect.com)

9. MarepuajbHO-TeXHHYeCKasn 0a3a, He0OX0AMMAs VIS OCYLIeCTBJIeHHs 00pa3oBa-
TeJIbHOI'0 NMPoLecca o AMCHUIINHEe (MOYJII0)

J111s mpoBeieHU ISKIU-BU3yaTH3aIluil U TeKINH-KOHGEPEeHIIUH UMeeTCsl MyJIbTUMETU -
Has afnmnapaTypa 1 HOyTOYK.

MarepuanbHO-TeXHUYECKOE 00ecredeHne JUCIUILTUHBI (MO-

No Bun pabdor
JTyJisl) ¥ OCHAIIEHHOCTh

1. JlexunoHHbIe 3aHATUA | JIEeKIIMOHHAsI ayAUTOpUs, OCHAIIEHHAsI IPE3EHTAllMOHHOMN TeX-
HUKOW (MPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIUM TNporpaMMmHbIM oOecnieueHuem (I10) nns nemoH-
CTpalMy MYJbTHMEINNHBIX MPE3ECHTALMII.

2. [TpakTudeckue 3aHsATHs | AyTUTOPHS AJIs IPOBEACHUS MPAKTUUYCCKUX 3aHATHIA.
3. ['pynmioBele  (MHAUBH- | JICKIMOHHAS ayaUTOPHUS.

ZyaJIbHbIE) KOHCYJIbTa-

1897071
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http://www.consultant.ru/
http://www.elibrary.ru)/
http://www.sciencedirect.com/

CamoctositenbHas pa- | KaOuner st caMOCTOSITENIbHON PabOThl, OCHAIICHHBI KOMITh-
oora IOTEPHON TEXHHMKOM C BO3MOXKHOCTBHIO TMOAKIIOYEHUSI K CETH
«HTEpHETY, MPOrpaMMON APKPAHHOTO yBEIIMYEHHUS U obecrie-
YEHHBIN JOCTYIIOM B DJICKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBa-
TEJIBHYIO CPEeTy YHHBEPCHUTETA.
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