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1.1 CTPYKTYPA, 1 OBIIIAA TPYITOEMKOCTDb ANCHUIIJIMHBI

OO6m1ast TPy 1I0€MKOCTh AUCIUTIIMHBI COCTABIISCT 7 3a4E€THBIX eauHuIl (252 yaca).

Ounas hopma oOyueHUS

Baounast popma oOyueHus

Kype 1
Cemectp 1
Jlexuun 36
[IpakTudeckue (CEeMUHAPCKUE) 3aHATHS 54
JlaGoparopHbie 3aHATUS 72
KoHncynpranuu

Htoro aymuTOpHBIX 3aHATUN 90+72
CamocTosTenbHas padora 63

Kypcosas pabora

He npenycmoTpena

Dopma KOHTPOJIS

JK3aMeH +

3auer +
27

OO0111e€e KOJIMUECTBO YaCOB 252

1.2 HEJIN U 3AJAYU OCBOEHUA ANCHUIIIMHDbI:

Heabp OuUCHUIUIMHBL —  O3HAKOMUTh  CTYJIEHTOB C  TEOPETUYECKUMU U
AKCIEPUMEHTAIbHBIMA METOAAMU M3YYEHUS MOJIEKYJISIPHBIX CUCTEM, MX CBOWCTB,
MOJIeIel U TPOUCXOASAIIUX B HUX SIBJICHUSAX, MOJATOTOBUTH CTYJIEHTOB K U3YUYEHUIO
MOCJEAYIONINX Pa3eioB OOIeH U TEOPETUIECKON (PUBUKHU.

3agauM JUCHUIUIMHBIL:

» (dopMupoBaTh y CTYACHTOB TIPEACTABICHUS O METOJaX U3y4eHHUS W
0COOEHHOCTSIX MOJIEKYJIIPHBIX CUCTEM;

» 00ecrneunTh YCBOSHUE MaTepralia JaHHOTO Kypca;

» co3naTth 0a3y I W3y4YeHUS MOCIICAYIOMNX Pa3aesioB 00IIeH U TeOpeTHICCKOM
(bu3MKH, B YaCTHOCTH TEPMOJIMHAMUKHU U CTATUCTUYECKON (DU3HKHU;

» OBJIQJICHUE CTYJCHTaMH METOJaMHU PEIICHUS 3a7a4 MO0 JUCITUILINHE;




» paccMOTPETb OCHOBHBIE METObl AKCIEPUMEHTAIBHOTO M TEOPETHYECKOTO
UCCIICIOBaHMs SIBICHUM MOJEKYJIAPHOM (PU3MKH, HX B COBPEMEHHBIX
TEXHOJIOTUSX;

» TPOAHAU3WPOBATh  OCHOBHBIC TMPUHIUIBI  MOJCIUPOBAHHUS  SBJICHHM,
U3y4aeMbIX B KypcC€, yCTaHOBUTH O0JacTh NPUMEHHUMOCTH STHUX MOJENeH,
pPaccMOTPETh CIOCOOBI BHIYMCICHUS (PU3UUECKIX BEIMYUH, XapaKTEPU3YIOIIHNX
SBJICHUS;

» copMHUpOBaTh y CTYyICHTOB YMEHUS BUJETh €CTECTBCHHOHAYYHOE COJICpP KaHNe
po0sIeM BO3HUKAIONINX B MPAKTHUYECKOU JEATEILHOCTH CIICIIHAIINCTA;

» TMOATOTOBHTH TBOPYECKH MBICIAIIMX CTYJACHTOB C Pa3BUTBHIM HAyYHBIM

MBIIIUICHUEM, O0JaJaroluX HEOOXOJAMMBIMU 3HAHUSIMU B 00JacTU (PU3HKH,
CITOCOOHBIX HCIIOJIB30BaTh MOJYyUYCHHBIE TCOPETUUCCKUE 3HAHMS TIPU PEIICHUN
MPAKTUYECKUX 3aJ]1ay, MPOSIBIISS IPU 3TOM CaAMOCTOSITEIbHOCTh U UHUITUATHUBY,

IIPUHUMATDb PCHICHUA, BI)I6I/Ipa}I HanOoJIee ONNTUMAILHOE U3 BCEX BO3MOIKHBIX.

1.3. MECTO JUCHUIIZIMHBI B CTPYKTYPE OOIl
BAKAJIABPUATA

JlucuuruinHa BXOIUT B 0a30BYI0 YacTh npodeccuonanbHoro nukia (b3.5.1.2).
[Ipu u3ydyeHum Kypca HUCIOJIB3YIOTCS 3HAHUS, MOJYYEHHBIC CTYJCHTaAaMU TMpU
W3YYCHUU MaTeMaTHKd W (PU3WKH B CPEIHEHW IIKOJIe, a TaKKe TUCITUTUIMHBI

«MexaHuka» u KypCa MaTCMATHYCCKOI'O aHAJIM3a IICPBOI0 CEMCCTPA 1 Kypca.

1.4  TPEBOBAHUS K PE3YJLTATAM OCBOEHMS
JUCLHUATIIAHBI

CTyneHT, OCBOMBIIUN MPOrpaMMy AUCHUIUIMHBI, JOJDKEH 00JaaTh CIIEIYIOMUMU
KOMITETCHIUSIMU

oOmekynbTypHbIMU KOMTIeTeHITUsIMU (OK):



» CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI GMIOCO(PCKUX 3HAHUHN 1T (HOPMHUPOBAHHSI
MupoBo33peHyeckoit mozumu (OK-1);

» CIOCOOHOCTBIO aHAJTM3UPOBATH OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTHU
UCTOPUYECKOI0 Pa3BUTHsI 00IIeCTBa Jis1 (GOPMUPOBAHMS TPAKIAHCKOU MO3UIIUH
(OK-2);

» CIIOCOOHOCTHIO K KOMMYHUKAIIMY B YCTHOUM M MUCbMEHHOM (popMax Ha pyCCKOM U
MHOCTPAHHOM $I3bIKaX JUIsl pEICHUs 3a/1a4 MEXIMYHOCTHOTO U MEKKYJIbTYPHOTO
B3anmoeicTeus (OK-5);

» CIIOCOOHOCTHIO paboTaTh B KOJUICKTUBE, TOJICPAHTHO BOCIIPUHUMAS COLMAIbHBIC,
STHUYCCKHE, KOH(PECCHOHATbHBIC U KyIbTypHBIC pa3ianuus (OK-6);

» CIIOCOOHOCTBIO K cCaMOOpraHu3aliu u camooopaszoBanuto (OK-7);

» CIIOCOOHOCTDH MUCIOJIBL30BATh MPUEMBI IIEPBOW TOMOIIH, METO/IbI 3aIUTHI B
YCIIOBUSAX Upe3BbIUaiiHbIX cutyanuii (OK-9);

npodeccuonanbubiMu KommereHusamu (I11K):

HAyYHO-HCCIIEI0BATENbCKAs IeATEeIbHOCTH:

» CIIOCOOHOCTBIO MCIIOJIB30BATh CIIEIUATM3UPOBAHHBIC 3HAHUSA B 00J1aCTH (PU3UKU
U1 OCBOCHHMS MTPOGMIbHBIX pusndeckux mpucrmmina (ITK-1);

» CTIOCOOHOCTHIO IPOBOJNTH HAYYHBIC HCCIICIOBAHUS B N30paHHOM 001acTH
AKCIIEPUMEHTAIIBHBIX U (WJIH) TEOPETUUECKUX (DU3UIECKUX HCCIICIOBAHUMN C
ITOMOIIIBI0 COBPEMEHHOM MPUOOPHOI 0a3bl (B TOM YHCIIE CIIOXKHOTO (PU3UUECKOTO
000pynoBaHusi) U MHPOPMAIIMOHHBIX TEXHOJIOTUN C YYETOM OT€UECTBEHHOTO U
3apyoesxHoro onbita (ITK-2);

HAyYHO-MHHOBAITMOHHAS JICSITCIIBHOCTB:

» TOTOBHOCTHIO IPUMEHSTH Ha MPAKTUKE MPOPECCUOHAIBHBIC 3HAHUS TCOPUH U

MeToI0B usnueckux ucciaenosanuii (I11IK-3);



» CIIOCOOHOCTHIO MPUMEHSTH Ha MPaKTUKE MPO(HEeCCHOHATLHBIC 3HAHUS U YMEHUS,
MOJTyYCHHBIC TTPH OCBOCHHH NMPOPHIBHBIX dusndeckux mqucrurumi (I11K-4);

» CIIOCOOHOCTHIO MOJIB30BATHCSI COBPEMEHHBIMH METOJaMU 0O0pabOTKH, aHAIN3a U
cuHTe3a (Qusnueckor wuHoOpManuu B HU30paHHOM oOMacTH  (U3UIECKUX
ucciaenosanuii (ITK-5);

OpraHU3alMOHHO-YIIpaBJIeHYECKas JeATEIbHOCTD:

» CIIOCOOHOCTHIO IOHUMATh M UCIIOJIb30BaTh HA MPAKTUKE TEOPETUICCKUE OCHOBBI
OpraHM3allVK U TUTaHupoBaHus pusnueckux uccienopanuii (ITK-6);

» CHocOOHOCTBIO y4acTBOBATH B MOATOTOBKE M COCTABJICHUN HAYYHOM
JOKYMEHTaIUH 10 ycTanoBieHHou hopme ([TK-7);

» CTIOCOOHOCTHIO IOHMMATh M IPUMEHSTh Ha MPAKTUKE METOJIBI YIIPABIICHUS B
cdepe npupogonoias3oBanus (I1K-8);

neAarornyeckasi ¥ MpOCBETUTEIbCKAs ACSITEIbHOCTD:

» CIIOCOOHOCTBIO MPOCKTHUPOBATH, OPTaHU30BBIBATh M aHATH3UPOBATH
MeAarornYecKyro 1eATeIbHOCTh, 00eCTeunBas MOCIeJ0BaTeIbHOCTD N3II0KEHUS
MaTepuana ¥ MeXAUCIUIIMHAPHBIEC CBSI3U (PU3UKH C APYTUMHU AUCIUTLTHHAMHU
(TIK-9).

B pe3ynbTaTe OCBOSHHS TUCIUIUIMHBI CTYACHT JOJDKEH:
Hmerts npencrasiieHUeE:
» 0 rpaHuIax NPUMEHUMOCTH KJIACCHYECKMX 3aKOHOB MOJICKYJISIPHOU (pr3HKy;
» O IPUHIHUIAX, JeKAIINX B OCHOBE TEOPHI MOJECKYISIPHON (U3HKH;
» O TIPUHIUIAX UCIOJL30BaHUS  SABJICHHWA  MOJICKYJSIDHOM  Qu3uku B
COBPEMEHHBIX TEXHOJIOTHUSX.

3HATD.



» 0a30BYI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K SIBICHUSM MOJICKYJISIPHOW (PU3UKH,
OCHOBHBIC TIOHSTHS, 3aKOHBI MOJIEKYJISIPHONW (DU3UKH W UX MaTEeMaTHYECKOE
BBIPKCHHUE;

» (QyHIaMEHTAIBHBIC OMBITHI, JIeXKAIHE B OCHOBE YYCHHS O MOJICKYISPHON
¢dusuke;

» JIOTUKY TIOCTPOCHHUS TEOpUHA  MOJEKYIsIpHOH (U3HMKM HA  OCHOBE
(dyHIaMEHTAIbHBIX OIBITOB;

» OCHOBHBIC METOJIbI MCCIICTIOBAHUS SIBJICHUHA MOJICKYJISIPHON (PU3UKH.

B xone wu3ydyeHuss Kypca y CTYACHTOB cienyeT (OpMHUPOBATH CIEIYIONTUE

YMEHHUSsI:

» CaMOCTOSITEIBHO ONPECIIATh [EJH, 33a9i U METObI CCIICIOBAHUS KaXI0TO
U3 pa3/ieloB Kypca, BCEro MpeaMeTa B IEJIOM;

» 00J1a7aTh LEJIOCTHOW CUCTEMOW 3HAaHWH, (GOPMHUPYIOMMX y HUX (PH3UUECKYIO
KapTUHY OKPYKaIOIIEro MUpa,;

» Ha OCHOBE METO/Ja CHCTEMHOTO aHalu3a IMPOBOJUTH AaHAJIOTHUIO MEXKIY
pasTUIHBIME (PU3NYECKUMH MPOTIECCAMU, TIPOTEKAIOIINMH B TIPUPOJIC;

» 3HaTh WCTOKH COBPEMCHHBIX HAyYHBIX THIIOTE3 W TEOpUH, BHIETh UX
MIPOTHBOPEYNBOCTH TI0 MEPE HAKOIUJICHUS X 3HAHUH B 00J1aCTH (HU3UKH;

» TOCJIeIOBATENILHO M3JIaraTh W3y4eHHBI MaTepual, JIBUTAsCh OT PACCMOTPCHHS
OoJee 2IeMEeHTapHBIX (HOPM JABIKCHHS MaTepUH K 00JIee CIIOKHBIM;

» GopMynmHupoBaTh (PU3NUECKHE 3aKOHBI U TEOPUH C TIPUMEHEHHEM aJeKBAaTHOTO
MaTeMaTU4YeCKOro arapara;

» KOJIMYECTBEHHO OIMHMCHIBATH CBOMCTBA MPUMEHSICMBIX MOJICITLHBIX CXEM;

» BUJCTH NPOSBIICHUE M3y4aeMbIX (PU3NYECKHX 3aKOHOB KaK B KUBOH, TaK U HE

KUBOU TIPUPOJIC, CBSI3b (DU3UKH C IPYTUMU HAYKaAMU;



» U3MEpPSTh C ONPEAETICHHON TOYHOCTBIO pa3iuyHble (U3NUYECKUE BEIHYUHBI,
MMETh MPEJCTABICHUS O MPSAMBIX U KOCBEHHBIX M3MEPEHUSX, MOJICYUTHIBATH
MOTPEUIHOCTH B TOM U APYTOM CIIyYasix;

» TIPOBOJUTH (PU3MUECKUH IKCTIEPUMEHT, aHAIM3UPOBAThH NOJTYUYCHHBIE JaHHBIE.

CryneHTbI JOJKHBI OBIAJAETh CICAYIOIIMMU HABBIKAMMU:

» 1ipu paboTe B JIaOOPaTOPHOM MPAKTHUKYME CTPOTO COOJII0IaTh MPaBUIa OXPaHBbI
TpyZAa U TEXHUKY O€30MacHOCTH;

» CaMOCTOSITEIbHO J00BIBaTh HEOOXOMWMBbIC 3HAHUWsS, paboTas ¢ ydeOHOH u
CIIPaBOYHOM JIUTEPATYPOU;

» BIIaJICTh OCHOBHBIMH ITPUEMaMH BBITIOJTHEHUS YKCTICPUMEHTA B IIPAKTUKYME;

» 4eTKO W TOCIIE0BATEILHO (OPMYJIMPOBATh W PEIIaTh MOCTABICHHBIC MEPEeT

HHUMH 3a/1a491, KaK TCOPCTUICCKOI'O, TaK U IIPHUKJIAJHOT'O XapaKTcpa.



Boimucka n3 ®I'oC-3 BIIO gas aucnumiaudbl b3.6.1.2 «MouekyasipHas
¢pusuka» (PexomengoBano HayyHo-mMeTonuyeckuM COBETOM 1O  (U3UKe
MunucrepctBa oOpazoBanuss W Hayku Poccuiickoin ®enepanuu i BBICIIUX
yueOHBIX 3aBeJICHUI — URL.: http://foroff.phys.msu.ru/
phys/programs/gp.htm#%D0%9C%D0%9E%D0%9B).

b3.b.1 Oo0mas pusuka.
b3.b.1.2 MouJuekyasipuas pusznka

1.1. Beeaenue. [Ipenmer monexkynspHoit pusuku. OCHOBHbIE
IKCIIEPUMEHTAILHBIC (DAKTHI, CBHICTEIHCTBYIONTUE O JUCKPETHOM CTPOCHUU
BEIIECTBA. TEIUIOBOE IBMKEHUE C TOUKH 3PEHUSI MOJICKYJISIPHBIX MPEICTABICHUN.
Macmtads! (pU3HUecKUX BEIMYUH B MOJIEKYISIPHON TEOpUH. Macchl U pa3Mepbl
Mouekyi1. Yucnao ABoranpo. OcoOOEHHOCTH MEXMOJIEKYISIPHOTO B3aUMOICHCTBUS.
ArperatHble COCTOSIHUSI U XapaKTep TEIIOBOI'O JBUKEHHUSA B razax, KUAKOCTIX U
TBEP/bIX Teax.

1.2. CraTucTHYECKHUI MOAX0/ K ONTUCAHUIO MOJIEKYJISIPHBIX SIBJICHHA.
Craructuueckue 3aKOHOMEPHOCTH U OMTUCAHNE CUCTEMbI MHOTHUX YacTHII.
MakpOoCKONHYECKOE U MUKPOCKOITMYECKOE COCTOSTHUE CUCTEMBI. MoseKynsipHas
cUCTEeMa KaK COBOKYIMHOCTh YaCTHIl U KaK CIUIOLIHAS cpena. TemioBoe
PaBHOBECHE CHCTEM. Y CIIOBHSI PAaBHOBECHSI.

1.3. MaeaanHsblii ra3. Mojaens uaeaabHOTO ra3a. PaBHOBecHOE
IIPOCTPAHCTBEHHOE PACIIPEAEIEHNE YAaCTUL] UACAIBHOIO ra3a. buHOMUHaAIBHOE
pacnpenenenue (pacnpenenenue bepuymm). [Ipenensueie cnyuan
OMHOMUHANBHOTO pacrpeneneHus: pacupenenenus [lyaccona u 'ayca.
OIIOKTyallMy INIOTHOCTU UIEATTBHOTO Ta3a. MalloCTh OTHOCHUTEIIbHBIX
(bmoxTyanuii. MonexkynspHasi TEOpHs JaBICHUS UACATBHOTO rasa.

1.4. Ilonsitue Temneparypbl. [[puHIUIIBEI KOHCTPYHPOBAHUS TEPMOMETPA.
TepMoMeTpruyecKoe BEIECTBO U TEPMOMETPUYECKAs BEIMUUHA. DMITUPUIECKUE
wkansl Temneparyp. Lllkana remneparyp Ha OCHOBE CBOMCTB MAECAIBHOIO rasa.
YpaBHEHHE COCTOSHUS UAeanbHOro ra3a (ypaBHeHue Kiaiinepona - Meneneesa).
1.5. Pacnpenesienne MoJieKyJ1 ra3a mo ckopoctsim. Pacnipenenenne Maxkcgenia.
XapakTepHble CKOPOCTH MOJIEKYJI. [IpUHIUIT 1eTaTbHOTO paBHOBECHSL.
HawuBeposiTHeimas, cpeaHsis U CpeTHEKBaApATHYHAS CKOPOCTH MOJIEKYJ ra3a.
Pacnpenenenue Moekys o KOMIOHEHTAM CKOPOCTEN. DKCIEpUMEHTaIbHAs
MpoBepKa pacnpeaeneHus Makcpeia.
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1.6. UneanbHblii ra3 BO BHEIIHEM NOTEHIHAIBHOM noJie. Pacnipenenenue
Bonprmana. bapomerpudeckast popmyna. Pacnipenenenune Makcpernia -
bonpuMaHa u ero skcnepuMeHTalbHask IPOBEpKa.

1.7. bpoyHoBckoe nBu:keHre. CTOJIKHOBEHUSI MOJIEKYJ B rase. J{innHa
cBoOoiHOTO TIpoOera. YacTora coynapeHuid. 'a30KMHETUYECKUIA THaMeTp.
PaccessHue monekynspHbIX ITy4KOB B rase. Teopema o paBHOMEPHOM
pacrpeielieHuy KHHETUYECKOM SHEPTHH 1O CTETEeHsIM CBOOO 6. BpoyHOBCKOE
newkenue. @opmyna DitHmTerHa. OnbiTel [leppena no onpeneneHuto yucia
ABorazapo.

1.8. TepmoauHaMu4ecKHil MOAX0/ K ONIMCAHUIO MOJIEKY/ISIPHBIX SIBJICHHIA.
Tepmoaunamuueckue napamerpsl. HyneBoe Hauano repmogunamuku. [lousarue
TEPMOJAMHAMUYECKOTO paBHOBecHUs. [IpuHIUI TEpMOIMHAMUYECKOU
aaauTUBHOCTH. DU3NYECKUE OTPAaHUYEHUSI TEPMOJIMHAMHYECKOU TEOPHH.
KBazucratuueckue mpoueccsl. O6paTumbie U HEOOPATUMBIE MTPOLIECCHI.

1.9. [lepBoe Ha4a/I0 TEPMOAUHAMHUKH. TEIOEMKOCTh CUCTEMBI. TermIoeMKoCTh
uaeasbHOro raza. CBsi3b TEIIOEMKOCTH T'a3a ¢ YHCIOM CTENEHEN CBOOOIBI
MOJIeKyJl. Y paBHeHne Maiiepa. [lomuTponnueckuil nmpouecce. Y paBHEeHUE
IIOJINTPOIIBI U €ro YacTHele ciny4yau. Kilaccuueckast Teopust TEII0EMKOCTH
TBepAbIX Tel. 3akoH [rononra u [Itu. @ynnaMmeHTalIbHbIE TPYAHOCTH
KJIACCUUYECKON TEOPUH TETNIOEMKOCTH.

1.10. HIukanyeckue npouecchl. [IpeoOpa3oBanue TEIIOTH B padoTy.
Harpesareb, pabouee Teno, xonoauabHUK. Ko puumeHT nonesHoro neicraus.
TennoBoii quraTens U xonoAaunbHas mamuHa. ukn Kapuo u ero KIT/I.

1.11. Bropoe Ha4yano TepmoanHaMuKu. /[Be Teopemsl KapHo.
TepMonnHaMuyeckas IIKaia TEMIEpaTyp U €€ TOXKIeCTBEHHOCTh UealbHO-
ra3zoBoii mkaie. HectannapTHble e IMHULIBI U3MEPEHUS TEMIIEPATYPHI.
HepasencrBo Kitasuyca. Bropoe Hadano repmogunamMuku. @opmynupoBka
Knasuyca u Tomcona (KenbBuna). MIX 5KBUBaeHTHOCTb.

1.12. TlonsiTHE SJHTPONIMHU TEPMOIMHAMHMYECKON CHCTEMbI. 3aKOH BO3PACTaHUsA
SHTPOIIMH B HEPAaBHOBECHOW M30JIMPOBAHHOM CUCTEME. DHTPOIUS U BEPOSTHOCTD.
Mukpo- 1 MaKpOCOCTOSIHUSL CUCTEMBI. TepMOJMHAMUYECKas BEPOSATHOCTD.
[Mpunuun bonsivana. CratucTudeckasl MHTEPIpETalis BTOPOro Hayaia
TEPMOJIUHAMUKHU.

1.13. PeanbHble ra3bl M ;KMAKOCTH. PeanbHble ra3bl. M3oTepmbl AMara.
VYpaBnenue Ban-nep-Baanbca. BHyTpeHHss sHeprus raza Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca. Kputnueckoe coctosinue. O6mactb IByXpa3zHbIX
cocrostHuil. MeTtactabumibHble cocTosiHMS. KpuTndeckue nmapamerpsl raza Ban-
nep-Baanbca. 3aKk0H COOTBETCTBEHHBIX COCTOSIHUI. CHIIBI MEKMOJIEKYIISIPHOTO
B3aumoeiicteus. [lorennuan Jlennapaa - Jxxonca. Dddext Jxoyns - Tomcona.
MeTo/1bI OoNTy4YeHNs HU3KUX TeMIEPATyp.



b3.b.2.

1.14. IloBepXHOCTHBIE SIBJIEHHUS B KUAKOCTAX. Koa(hhuimenT noBepxHoCTHOTO
HaTspkeHus. KpaeBoit yroi. JlaBiieHue 1o MICKpUBIECHHOM IIOBEPXHOCTBIO
xunkoctu. @opmyna Jlannaca. KanuisipHele siBICHUS.

1.15. TBepavle Tesa. Kpucrammmueckue u amopdHbie cocTosiHus. Kpucramib.
CumMmeTpHs KpUCTAIUIOB. DJIEMEHThI TOYEYHOW CUMMETPUHU: OCh CUMMETPHH,
IIJIOCKOCTh CUMMETPHH, LICHTP NHBEPCHUH, NHBEPCUOHHAsA OCh CUMMETPUH,
3€pKaJIbHO-II0BOPOTHASL OCb CHMMETPHUH. TpaHCasus U TPaHCIIALIUOHHAS
cummertpus. Kpucraminueckas pemerka. JnemMeHTapHas siuelika. CHHTOHUU.
Pemerka bpase. Unnexce Musiepa. Uzomopdusm u momumopdusm. dasel
nepeMeHHoro cocrasa. JledpexTs! B kpuctamiax. Jucnokamuu. [ToHsITHE O KUIKUX
KpUcCTaJIIax.

1.16. ®a3oBblie mepexoabl NepBoro u BToporo poaa. daza. Knaccudukarus
(azoBbIxX nepexo10B o IpeHdecty. Tepmonunamuueckuii moreHmnuan I'nodca
Kak QyHKIHs cocTosHus. Pa3zoBbie IEPEXO/IbI IEPBOTO pojaa. Y paBHEHUE
Knaneiipona - Knaysuyca. Ckpeitas Temiora nepexoja. TpoliHas Touka.
da30BbI€ NEPEXO/II BTOPOIO poJa. AHOMAJINU TEIUIOBOTO paCIIUPEHUs IpU
(ha30BBIX MEpexoax.

1.17. SIBjienus nepenoca. [lonsiTue 0 perakcalMOHHBIX MPOIeccax B
MoJIeKyJsIpHbIX cuctemax. uddysus: 3akon dOuka. Buytpennee Tpenue
(mepenoc ummyneca): 3akoH Heiotona - Ctokca. TeniaonpoBoJHOCTh: 3aKOH
®ypre. YpaBHeHue nepeHoca. SBiaeHue nepenoca B razax. Cpsazb

K02 (HUIIMEHTOB MEePEeHOCca C MOJIEKYISIPHO-KUHETUYECKUMU XapaKTEePUCTUKAMU
rasa.

O0mmii pusnyecknii NPAKTHKYM.

11



1.5.

COAEPKAHUE N YYEBHO-METOAUYECKASA KAPTA JUCIUIIJIMHBI

12

uIroroH domwoy

uumior dowoy

HaumenoBanue tem
(BOmpoCOB),
H3Yy4aeMBbIX 10 JAHHOMU
JACIUITNHE

KULEHRE

CamocrosTenbHas padorta
CTYACHTOB

do

Copepxanue

90BH

Dopmbl
KOHTPOJIS

g011reg

OdLOJRUIOY]

edAredoLuyr

ulw

xXew

Tema 1. Beenenue

IIpenmer MonekyaspHOI
¢usuku. OCHOBHBIE
SKCTIepUMEHTaNIbHbIE (DaKTHI,
CBHJETEICTBYIOLINE O
JUCKPETHOM CTPOSHHU
BeIecTBA. TernoBoe ABIKEHUE
C TOYKH 3PEHHS MOJIEKYIIIPHBIX
npezacTaBieHuid. Maciradb
(U3MYECKHUX BEJINYHH B
MOJIEKYJISIPHOH Teopuu. Macchl
U pa3Mepsl MoJieKya. Uucno
ABoraipo. OcoGeHHOCTH
MEXMOJIEKYIISIPHOTO
B3aHMOJICHCTBUS. ATperaTHble
COCTOSIHUSI M XapakTep
TEIJIOBOTO IBM)KEHHUS B Ta3ax,
JKHIKOCTSIX ¥ TBEP/BIX Telax.
Tema 2. CraTtucruyecKuii
MOAXO/X K ONUCAHUIO
MOJIEKYJISIPHBIX SIBJICHMIA.
CraTtuctuyeckue
3aKOHOMEPHOCTH U OTIMCAaHHE
CHCTEMBI MHOTUX YaCTHII.
Maxkpockonugeckoe 1
MHKPOCKOIIHYECKOE COCTOSIHUE
cucTeMbl. MonekynspHas
CHCTEeMa KaK COBOKYITHOCTh
YaCTHI] U KaK CIUIOIIHAS CPeia.
TemoBoe paBHOBECHE CHCTEM.
YcnoBust paBHOBECHS.

Bo3HukHOBeHHE 1
pa3BHUTHE NIPEACTABICHHI
0 MOJIEKYISIPHOM
CTPOCHUH BEIIECTBA.
MonekynsapHsliit ©
MaKpOCKOITUYECKUN
YPOBHH OIHCaHUS
BEILECTBA.
HeBo3MokHOCTH
JIeTalIbHOTO
MHKPOCKOITHIECKOTO
OIIHCAHMUS BEIIECTBA.
MonekynsapHslit Xaoc u
3aKOH OOJBIINX YHCEIL.

N

MK, VK,
UK, ®K,
TK, ACO, J1,
TK

[,
(2],
(31,
(4]
(6],
[11]

Tema 3. HUpneanbHblii ras.
Mopenb uaeansHOTO rasa.
PaBHoBecHOe
MPOCTPAHCTBEHHOE
pacnpeaeneHue 4acTuil
UJeaJbHOrOo rasa.
bunomunansHOE
pactpezneneHue
(pactpenenenne bepHymm).
IIpenenbHbIe ciryyan
OMHOMHUHAJILHOTO
pacnpeneneHus:
pacnpenenenus Ilyaccona n
['ayca. @arokTyauun
TUIOTHOCTH HCaJILHOTO Ta3a.
Maiocth OTHOCHTENBHBIX
(roxtyanuii. MonexynspHas
TEOpHs AaBJICHUS WACATEHOTO
rasa.

Tema 4. IlonsiTHe
Temmnepartypsbl. [IpyHIMDBI

Pa6ote! Ll TepHa u
I'epnaxa c
MOJIEKYIIIPHBIMH
My9KaMH.

MK, VK,
UK, ®K,
T'K, ACO, J1,
MK

[,
(2],
(31,
(4]
6],
[11]
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KOHCTPYMPOBAHHS TEPMOMETPA.
TepMomeTpruecKkoe BEEeCTBO
U TepMOMeTpHYecKast
BENIMYMHA. DMITUPIIECKUE
mKkaisl Temreparyp. [lkana
TeMIIepaTyp Ha OCHOBE CBOWCTB
U7EaIbHOrO ra3a. YpaBHEHUE
COCTOSIHUSI HJI€abHOTO ra3a
(ypaBHenue Knaitnepona -
Memnneneesa).

Tema 5. Pacnpenesienue
MOJIEKYJ I'a3a [0 CKOPOCTAM.
Pacnpenenenne Makcenna.
XapakTepHble CKOPOCTH
MouiekyJ1. [Ipuniun

HanbGonee BeposiTHas,
cpenHsis abCOTIOTHAS U
CpeIHssl KBapaTHIHas
ckopoctH. bespasmepHas
¢dopma dyHKIIH

[,
(2],
(31,
(4]
(61,

JIETaIbHOTO PAaBHOBECHS. pacipenenaeHus
HauseposTheiias, cpeanss u Makcsenna. [11]
CPEAHEKBaApaTU4HAasi CKOPOCTU Pacnpenenenue no
MOJIEKYJT ra3a. CKOPOCTSIM B IIK, YK,
Pacnpenenenue monexys rno MIPOU3BOJILHOM CHCTEME. UK, ©K,
KOMIIOHEHTaM CKOPOCTEH. DMITUPUYCCKHEC I'K, ACO, JI,
DKcnepuMeHTalbHAs TIPOBEPKa TEMIIePaTypHBIC Kb, K
pacnpenenenus Makcgena. TepMuueckue ypaBHEHHs

COCTOSTHUSL.

Mexannueckoe u

TEPMUUYECKOEe paBHOBECUE

HOJCUCTEM.

INazokuHeTHuecKas MmKaga

TeMIeparyp.
Tema 6. HneanbHblii ra3 Bo ®a3oBoe NPOCTPAHCTBO [1],
BHEIIHEM NMOTEHIHATBHOM CKOPOCTEH. [2],
noJse. Paciipenenenue Pacnpenenenue no [3],
Bbonberimana. bapomerpuueckast CKOPOCTSIM - IJIOTHOCTh K. VK [4]
(dhopmymna. Pacnpenenenue YHcIa MOJEKYI > TS
Makcgemna - bosiblimMana u ero IJIOTHOCTh BEPOSITHOCTH. VK, @K, [6],
OKCIIEPMMEHTAIIBHAS TIPOBEPKA. Hopmuposka. I'K, ACO, T, [11]

Boruncnenue cpeaHux. K

Pacnpenenenue no

CKOPOCTSIM Kak

COBMECTHOE

pacrpeeneHue 1no
Tema 7. BpoyHoBckoe KOMIIOHEHTaM BEKTOpa. (11,
aBuKeHHe. CTOJIKHOBEHNUS VcioBre He3aBHCHMOCTH [21,
MoJIeKy B rase. JlnuHa YACTHBIX PaCIpeeICHHMN. [31,
cBoOoaHOTO TIpobera. Yacrora PaBHOBECHOCTD [4]
COyIapeHHH. pacrpeseneHus 6]
T"azoxuneTnueckuii quamerp. Makcgea-bosbivana. !
PaccessHue MoneKyISIpHBIX ATMOCheps! TUIaHeT. [11]
IY4YKOB B Tra3e. TeopeMa 0 HeyCTOﬁQHBOCTL
PaBHOMEPHOM pPaCIpEACICHUH IUTaHETHBIX aTMochep.
KHHETHYECKOU OHEPIruu 1o Bisaue TEMIIEPaTypPhl HK, YK,
CTETIEHSIM CBOOOIBI. Ha 3P EeKTHBHOE CEUCHUE UK, K,
bpoyHoBckoe JABHXXCHHC. U CDEOHIOK UIUH
dDIZ)p}llv[yna DlinmTeliHa. ONBITH cBo%oI;HoroipOG}éra - EII% ACO, IL,

Ileppena mo onpeneneHuIo
yucna ABorazpo.

¢dopmya Cesepiennia
(6e3 BBIBOZIA).
DKcIIepUMEHTAIbHOE
M3YyUeHHUE PaCIIpeeIeHHs
CBOOOIHBIX MTPOOETroB B
MOJIEKYJIAPHBIX MyYKax.
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Tema 8. BHemnnue u BHyTpeHHNE [1],
TepmoagunaMuyecKuii MoaXox HEpEMEHHBIE. [2],
K OHCAHHIO MOJIEKYISIPHBIX KCTEHCHBHBIE U [3],
ABJIEHUM. HHTEHCHUBHBIC [4]
TepmoauHaMuueckne
napametpsl. HyneBoe Hauano nepemenHsie. Pabora [6].
TepMoauHaMuky. [ToHsTHE CONIPSKEHHBIC ITAPBI [11]
TECPMOJIMHAMHYECKOr0 IIEPEMCHHBIX. K. VK
paBHOBeCHSL. O0600meHHbIe T
IIprHIUI TEpMOAMHAMHYECKON KOOP/MHATHI U VK, @K,
apmuTuBHOCTH. @n3nyeckue 0GOBICHHEIE CHITEL I'K, ACO, JI,
OTrpaHUYEHUs K
TEPMOANHAMUYECKOI TEOPHH.
KBaszucrarnueckue mpoueccsl.
OO6partumble U HEOOpaTHMBbIE
MPOLECCHI.
Tema 9. Ilepsoe Hauano PaGota n3meHeHust [1],
TepMOAMHAMHUKH. o0bema rasa win [21,
TemmoéMKOCTb CUCTEMEL. JKMIKOCTU. THUIIBI [3],
TennoeMKoCTs UeanbHOro B3aUMOZCHCTBUI [4]
ra3a. CBs3b TEIUIOEMKOCTH ra3za (MexaHu4veckoe,
C YUCJIOM CTeTIeHEeH CBOOOABI TEIUIOBOE) U TUIIBI [6],
MoJieKyJl. Y paBHeHue Maiiepa. M30JSHN (TTOTTHAS, [11]
TTonurponuueckuit nporecc. CujoBas,
YpaBHEHHE NOIUTPOIEI U €r0 anmabarndeckast);
YacTHBIE CITy4au. JKECTKasl TUaMeTpuIecKas TK, VK,

n agnabaTuyeckas WK, OK,

o6oouku. Obmee HadaIo

TEPMOJIMHAMHKH - I'K, ACO, TL,

MOCTYJaT O TIK

CYIECTBOBaHUH

PaBHOBECHOTO COCTOSTHUS

W30JIMPOBAHHON CUCTEMBI.

ITonnoe u yactuuHOE

paBHOBeECHSL.

JlnHamuyeckuit xapakrep

paBHoBecust. [TonsTue

BPEMEHH PEeJIaKCaIHN.
Knaccuueckas Teopust Pacmpeenenne MOeKyt [1],
TETIIOEMKOCTH TBEPABIX TEIl. 0 YPOBHSIM 3HEPTUH [2],
3akon [drononra u [1tu. TapMOHHYECKOTO [3],
OyHIaMEeHTATbHBIE TPYTHOCTH OCIIIIIATOPA. [4]
KJIaCCUYECKOH TeopHn BHyTpeHHsIs SHEprus 1
TEIJIOEMKOCTH. TEIJIOEMKOCTb CHCTEMBI [6],
KBanToBOMEXaHUUECKas rapMOHUYECKUX K, VK, [11]
TEOPUsI TETUIOEMKOCTH OCIIMJISITOPOB (BBIBOJ, K. ®K
HzeansHoro Tasa. [TonsTHe 0 dopmynsl ITnanka - I"K’ AC C,) I
Iyan3Me KOPITyCKYJISIPHBIX U DUHIITEWHHA). ? >
BOJIHOBBIX CBOMCTB MaTepuH, BpamarenbHeblii Bk B IK
KBAaHTOBAaHWH YHEPTHH IIPU TETIIOEMKOCTD
OTPaHNYCHHOM JABHKEHUH, (xauectBeHHO). OOImast
JOIIYCKa€MbIX 3HAUYCHUAX KapTHHa 3aBUCUMOCTH
SHEPrHUy MOCTY HATENIBHOTO, UJICaTbHOT0 ra3a OT
BpAIATEILHOTO U TeMIepartypsl (Ha
KO0JIe0ATEeIHHOTO JIBIDKESHHH. pUMepe rasa u3
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9 9 Tema 10. Iuxian4yeckue JIBYXaTOMHBIX MOJICKYIT). [1],
npouecchl. [IpeobpasoBanme [2],
TEIJIOTHI B paboTy. [3]
Harpesarens, paGouee Tero, IIK, VK, [ 4]’
xosonuiabHUK. Koaddumment UK, OK,

ITOJIE3HOTO JICHCTBHS. I'K, ACO, JI, [61,
TerioBoii nBUTATENb U K [11]
XOJIOAMIbHAs MalnHa. [luki

Kapno u ero KII.

10 | 10 | Tema 11. Bropoe Hauyano OG6parumMocTh 1 [1],
TePMOAMHAMMKH. [[Be HEeoOpaTUMOCTb [21,
Teopemsl KapHo. nporeccoB. OOpaTHMOCTh [3],
TepMoauHaMugeckas mkaia PaBHOBECHBIX [4]
TemIeparyp u eé (KBa3MCTATHYECKHX)

TOXJIECTBEHHOCTh H/I€aIbHO- HPOIIECCOB. [6],
ra30BOi MIKaje. Heob6patumocTts [11]
HecTanaapTHBIC €IMHHIIBI penaKcanuy.
U3MEPEHHs TeMIIePaTypBL. HepaBHoBecHbIC
HepasencrBo Knasuyca. (HEecTaTHYECKHE)
Bropoe nauano MPOLIECCHI U UX
TEPMOANHAMHUKH. HeoOpaTUMOCTh. AHAIIN3
Dopmynuposka Knazuyca u MPUMEPOB HEOOPATUMBIX
Tomcona (KenbBuna). x MIPOLIECCOB:
9KBHUBAJECHTHOCTb. H30TEPMHUYECKOC
pacumpenue (CxxaTue) IIK, VK,
IIpU KOHEYHOH pa3HOCTU UK, OK,
TEMIIEpaTyp CUCTEMBI U 'K, ACO, JI,
TepMOCTaTa; K
anuabaTunyeckoe
pacimupenue (cxxaTue) ¢
GOJIBIIION CKOPOCTBIO MITH
NP HETIOJHOW M30JISIIINY;
nedopmManys npu
CTyHEHYaTOM
HarpyXeHuH;
pacLIMpeHue rasa B
MYCTOTY; Tepe3apsaka
KOoHzAeHcaTopa. Ponb cun
Tpenws. [Tonesnas pabora
npu 00paTUMOM U
HEOOpaTuMOM
nporeccax.

11 | 11 | Tema 12. IMousiTHE SHTPONMH TepmoauHaMuaeckne [1],
TepMOAMHAMHUYECKOI HOTEHIHAIIBI 1 [2],
CHUCTeMBbI. 3aKOH BO3pacTaHUs ToxaectBa. OCHOBHOE 131,
SHTPOIHH B HeBaBHOBeCHOﬁ TEePMOANHAMUIECKOE 4]
H30JINPOBAHHON CHCTEME. TOXJIECTBO -

DHTPONHUS U BEPOSITHOCTb. nmuddepeHraTbHas [61,
MHUKpO- U MaKpOCOCTOSHHS (dopma 3akoHa [11]
cucteMbl. TepMoiMHAMHIUECKast COXpaHEHUs SHEPTUM JJIs
BEpPOSTHOCTB. [IprHIIMI PaBHOBECHBIX TIPOILIECCOB.
Bonbimana. Cratuctiuyeckast BHyTpeHHSI sHEpTUs Kak
MHTEPIIPETALHsI BTOPOTO TEePMOANHAMUIECKHI
HaJaia TepMOTMHAMHKH. HOTEHIHAIL.
ITpenmMyiecTBa 3anucu
CBOMCTB € TIOMOILbIO
MOTEHIIHUATIA.

12 | 12 | Tema 13. PeasbHble ra3nl u [Iporiecchl, uaymme K. VK [1],
JKMAKOCTH. PeanbHble rassl. MIPOU3BOJILHO, U ’ > [2],
N3orepmbl Amara. YpaBHeHue IPOLECCHI, TpeOyoLIHe UK, ©K, [3]
Ban-nep-Baanbca. Buytpenuss KOMIIEHCALIUH. I'K, ACO, T, [4]’
sHeprus raza Ban-nep-Baanbca. "ObecricHUBaHKE IK [6]

)
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W3orepmbl Ban-nep-Baanbca. sueprun’. [Ipobiema [11]
Kpurugeckoe coctosHue. ""TeIJI0BOM CMEpTH
Oo6nactb TBYX(asHBIX Bcenennoit" u
cocTostHUH. MeracTaOHIbHbIe HEKOPPEKTHOCTH €e
cocrostHusL. Kpurnaeckue MOCTaHOBKH;
napameTpsl rasa Ban-nep- uaeonornyeckas 6oproda
Baanbca. 3akon BOKPYT NMPOOIeMbI
COOTBETCTBEHHBIX COCTOSIHUH. ""TerIoBoii cmepTH".
Cuitbl MEXMOJIEKYTISIPHOTO W3MeHeHHEe SHTPOINI
B3aumoaercTBus. [loTeHnuan npu Gurykryanusix. CBs3b
Jlennapna - Jlxonca. Dddexr SHTPOIMHU U
Jxoyns - Tomcona. Meronbt nHpopmarmu. [Torsrue o
MOTy4YEeHUs HU3KHAX TeMIIepaTyp npobneme
MHUKPOCKOITMUECKON
o0paTtuMocTu 1
MaKpOCKOITMUECKOM
HEOOpaTUMOCTH

13 | 13 | Tema 14. TloBepXHOCTHBIE MoyenbHbIe TOTeHIHABL: [1],
SIBJICHHUSI B JKH/IKOCTSIX. TBEPABIX cep, TBEPABIX [21,
TlonsTue o npupone cdep ¢ IpUTHKEHUEM, 3],
MEKMOTIEKYISPHOTO CTENEHHON 3aKOH [4]
B3aHMOJICHCTBHS: KyJTOHOBCKHUE OTTaJKUBAHUS.

CHJIBI, TUIIOJIb-AUTIOIBHOE MeracrabuabHbIE (6],
HPUTSKEHHE - COCTOSIHUSI B CHCTEME [11]
OpHEHTAIMOHHOE, JKUIKOCTB-TIap. JlaBieHue
UHIYKIIMOHHOE U HACBIIIEHHBIX ITapOB HaJ
JHUCIEPCHOHHOE; CHIIBI WCKPHBIICHHOU
orraikuBanus. O6mas dpopma MOBEPXHOCTBIO TIK, VK,
3aBUCHMOCTH CHJIBI U HKHIKOCTH. UK, ©K,
MOTCHINAIBHOMN SHEPTUHI HeycroitunBocTs Kanens I'K, ACO, J,
B3aHMOJICHCTBUS OT U ITy3bIPBKOB KaK MK
paccrosiaust. Koagduuuent 3apOAbIIeH KOHICHCAIUU
MOBEPXHOCTHOTO HATSDKEHUSL. u nmapooOpa3oBaHusl.
Kpaesoii yroi. JlaBnenue o [lepechieHHbIH
HCKPUBIIEHHOW MOBEPXHOCTHIO (nmepeoxaxIeHHBII) map,
sxuakoctu. Gopmyna Jlamaca. neperperast )KHUAKOCTb,
Kanmnnspasre sBieHus. pacTsHyTas >KUIKOCTb.
YcnoBust KUneHus.
Kamepa Bunbscona u
My3BIPEKOBAs KaMepa.

14 | 14 | Tema 15. Teepable Tea. Hctounuku nHGpOpMAIN [1],
Kpucrannmmueckue n amopdHble 0 PAacIoI0KEHNH ATOMOB [2],
cocrostHust. Kpucrasmbr. B KpHCTaJLIE. 131,
CuMMeTpus KPUCTAIIIOB. duznueckue THITHI [4]
DeMeHTHI TOUeuHOIt KPHUCTAINTHIECKUX MK, VK, [6]
CHMMETpPHH: OCh CHMMETPHH, pEeIIeTOK: HOHHBIE, VK, DK, [11’]
TUIOCKOCTH CHMMETPHH, IIEHTP KOBaJICHTHBIE, 'K, ACO, JL.,

WHBEPCHHU, NHBEPCHOHHAS OCh MOJIEKYJISIPHBIE,
CHUMMETPHH, 3epPKaIbHO- MeTaJUTHYEeCKUe IIK
MOBOPOTHAsI OCb CHMMETPHUH. KPHUCTAILTBL. ATOMHBIE
TpaHCHsIIUs U TpaHCIAMOHHAS YaCTHUIIBI U
CHMMETpHSL. MOJIEKYIISIpHBIC TPYTIIIBI B
KpHCTaJlIAX.

15 | 15 | Kpucramumdeckas pemerka. Brruncnenue sHeprum u [1],
DreMeHTapHast sTUeHKa. YIPYroCcTH KpUcTaiuia (Ha [2],
Cunronuu. Pemerka bpase. MpUMepe KyOudeckoii [3],
Uunexcsl Mumnepa. ., IIK, VK,

HOHHOW PEIIeTKH). [4]
M3omopdu3m 1 nomuMopdusm. UK, @K,
®da3bl EpeMEHHOr0 COCTaBa. Cpasnenne, ¢ OnLITOM, I'K, ACO, JI, [61,
JleeKThl B KpUCTAILIAX. HCITIOIb30BaHKE IS K [11]
Jucnokamuu. [lorsiTre o OMpPECICHHUS MapamMeTpPOB
KUJKUX KPUCTaILIaX. MOTEHIHaIa

B3aMMOICHCTBUS.
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16 Tema 16. ®azoBblie TepMoauHaMuuecKue [1],
nepexoabl NepBOro M BTOPOro (yHKINY neaabHOTO [2],
poaa. ®aza. Kitaccndukarms pactBopa. CMmecu rasos, [3],
(ha30BBIX IEPEXO/IOB 11O JKUJIKHE U TBEpAbIe [4]
Opendecry. pacTBOpHI. TBeppIe
TepMoanHamMUuecKuit PpacTBOPBI, 3aMEILLEHUS U [6],
noteHuuan ['n66ca xax BHenpeHus. neansHblit IIK, VK, [11]
(ynxims cocrosuus. dazonbie TBEpIBIHA PacTBOP: UK, OK,

Mepexo/Ibl IIEPBOTO poJa. AJTUTUBHOCTD SHEPTHHA U I'K, ACO, JI,
Vpasuenue Knanelipona - 00BEMOB, SHTPOIHS K
Knaysuyca. CkpelTas Temiora CMeEIICHNS,

nepexoja. TpoiiHas Todka. TEPMOJUHAMUYECKHH

®azoBEIe Iepexoabl BTOPOTo notexman ['m66ca.

pola. AHOMaNUy TEIIOBOTO

pacumpeHus npu (pa3zoBbIX

nepexoax.

17 Tema 17. SIBjieHust nepeHoca. SIBneHus nepeHoca B [[11,
TTonsiTHE O penakcalMOHHBIX YyJIBTpapa3speKEeHHOM rase. [2],
Hpoleccax B MOJIEKYJISIPHBIX [Monstue [3],
cuctemax. Juddysus: 3akon YIBTPapa3pexeHHOTO [4]
Ouxa. rasa ¥ 00JIaCTH ero
Braytpennee Tpenue (nmepeHoc pUMEHEHHSI. [6].
UMITyJbCa): 3aKk0oH HproToHa - BbeccronknoBuTenpHas [11]
Crokca. TennonpoBOAHOCTB: nepesada Terna u K, YK,
3akoH Pypre. YpaBHeHHE uMITyJbCa, 3 eKTHBHEIC UK, OK,
nepeHoca. SIBieHue nepesoca B KO3 GUIIHEHTHI I'K. ACO
razax. CBs3b ko3¢ durmenTon nepeHoca. ’ ’

HepeHoca ¢ MOJIEKYJISIPHO- W3orepmudeckas u IIK
KUHETHIECKIMHI TemmeparypHas 3pdy3us.
XapaKTepUCTUKAMU Ta3a. Pannomerpuueckuit
3¢ pext. OObsICHEHHE
MEXaHH3Ma
TepMoudPy3un.
18 Tema 18. PacTBopbl. CmMecH Ta30B, JKHIKHE 0
TBEP/bIE PaCTBOPHI.
TepmoanHaMmaeckue GyHKIUT TBepble pacTBOPEI,
UJIeaTbHOTO PacTBOpa. 3aMelIeHNs] 1 BHEAPCHUS.
XHWMHUYECKHUE TTOTEHIIHATBI WneanbHblii TBEpABIT
KOMIIOHEHTOB H/IeaIbHOTO pacTBOp: aITUTUBHOCTD
pactBopa. [Tonsarue o SHEPTHUil 1 00BEMOB,
XMMHYECKOM PaBHOBECHH U SHTPOIUSI CMEIICHUS,
3aKOHE JIEHCTBYIOIINX Macc. TePMOANHAMUIECKHI
Cabslit pacTBOp: HACATFHOCTD noreHnuan ['nbbcea.
10 OTHOMIIEHHIO K Pacripoctpanenne Moznenu
PacTBOPHTEITIO, UJieaJbHOTO PacTBoOpa Ha
KBa3MHACATHHOCTH MO KUAKYIO (azy.
OTHOILCHHUIO K PACTBOPEHHOMY TepMoarHaMUYeCKuii MK, VK,
BeniecTBy. 44. PaBHoBecue MOTEHIIHAJI CMECH T'a30B: UK, K,
JKHJIKOTO PacTBOpa ¢ APYTUMHU CMeCh T'a30B KaK I'K. ACO
¢azamu. PactBoprMOCTb Ta30B: U/IeaTbHBII PacTBOP. I'IK, ’

3aKkoH ['eHpH. 3aBHCUMOCTB
PacTBOPUMOCTH Ta30B H
TBEPABIX TEN B KUIKOCTAX OT
TEeMIIepaTyphL: CBS3b C
TEIIIOTOH PacTBOPEHHSI.
[TapumansHoO€e naBieHUE MApOB
HaJi pacTBOpPOM: 3aKoH Payus.
OcMoTHYECKOE J]ABIEHHE!
3akoH Bant-T'odda. Cesizb
Mexay 3akoHamu BaaTt-T'odda
u Payns. ®a3oBble nepexo/ibl B
pacTBOpax. 3aBHCHMOCTD
TeMIepaTyp KUMEHNS 1
3aMep3aHusl pacTBoOpa OT

DBrekTrka. OuncTka
KPHCTaJUIOB 30HHOH
IIJIAaBKOM
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KOHLIEHTpaLuH. J0yIHOCKONIHUS
1 kprockomnust. OXJaIaronme
cMecH. /lnarpaMMBI TIIaBKOCTH.

Hroro | 36 | 54 54 0 | 100

@DopMbI KOHTPOJIS
ITucemennas (IIK), ycrras (YK), wnamuBunyansrast (MK), ¢pontamsnas (PK), rpymmosas (I'K),
aymutopHoe cobecemoBanne u ompoc (ACO), momyck u 3amuTa JabopatopHbIx pabdor (JI),

nporpaMMupoBaHHbIi KOHTpoIb (I1K).

1.6. OBPAZOBATEJIBHBIE TEXHOJIOI'MHU

(6 mom uucne 3anamus, npoGoOOUMbIEe 8 UHMEPAKMUBHOU (hopme)
Jlekium, eknuu-0ecepl, IPAKTUYECKUE U JIADOPATOPHBIC 3aHATHS, CAMOCTOSATENIbHAS padoTa
CTYJICHTOB.
C 1enpro MOBHIIICHUS KavyecTBa MOATOTOBKH, PAa3BUTHS Y CTYICHTOB TBOPUYECKUX CIOCOOHOCTEN
W aKTyalH3alid TBOPYECKOTO IOTEHIMANa B TIPOIECCE MPETOAaBaHus, HAPSAAY C TPaTUIIMOHHBIMA
TUTAKTHYECKUMH W y4eOHBIMH CpPEJICTBAMH, HWCIOIB3YIOTCS WH(GOPMAIMOHHBIE O00pa30BaTENbHBIE WU
neJaroruieckue pecypcbl MHTEpHET, cpeicTBa MyJIbTHMEIHA, TEXHOJOTHS TEKYIIero W PyOeKHOTOo
TECTHUPOBAHMSI, & TAK)KE OPUTHHAIBHBIE TEXHOJIOTHH 00yUeHUS, B TOM YHCIIE:
1. pasBuTHE AWBEPTEHTHOTO MBIIUICHUS CTYACHTOB ITyTE€M AaBTOPCKON METOIWKH COCTaBJIICHHS
BOTIPOCOB K (hpa3am, 3aKOHaAM, SIBIICHUSIM;
2. TpUMEHeHHe aKTUBHBIX METOA0B (hopMUpoBaHUs GUIOCO(DCKIX OCHOB MHUPOBO33PEHUS;
3. Pa3BUTUC KPCATHUBHOI'O MBIIJICHHA CTYACHTOB IMYTEM HCIIOJIB30BaHUA cneunaanoﬁ METOAUKU
aHaJIM3a yCIIOBUS U pPelIeHHs 3a/1ay;
4, wuCcmoJabp30BaHuE paCHIHpeHHOﬁ KOHIICTIIIN HUCTOopru3Ma u KOHIICIIIIN HUHTCTPAaTUBHO-
KOPPEJSIIMOHHBIX CBs3EH B ydeOHOM Tpoliecce;
5. oOcyxnenue B (opMe aMCIyTa, IAMCKYCCHH MOPAIbHO-3THYECKUX U HAYYHBIX JTUICMM,
BO3HHMKABIINX B HCTOPUH Pa3BUTHSI (DUBUKU;
«MO3rOBOM MITYpM»;
M3MEHEHHNE OPTraHU3aIMOHHON CTPYKTYPBI 1 METOAMKH MTPOBEICHNS TaOOPATOPHBIX padoT;

UCTIOJIb30BaHHUE aBTOPCKUX YUEOHBIX MOCOOWH OpUTHHAILHON CTPYKTYPBHI;

© © N o

HCIIOJIB30BAHUEC TCCTOBBIX 33,[[3HHI71 KpCaTUBHOI'O YPOBH:I.
Bce JICKOHUU COHPOBOXAAOTCA HCIIOJIB30BAHUEM HHTepaKTHBHOﬁ JOCKHN H My.]'[BTPIMC,I[PIfIHBIX

TEXHOJIOTUH.
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Tema Buan | Koa AKTHBHBIE (hopMBI HNHTepakTUBHBbIE
3aHAT | -BO dopmbi
us yac.
WneanbHelii ras. MpaKkT 10 | CocraBnenue BorpocoB | Jluckyccus,
K (hpazam, 3aKOHaM, o0cyxeHue,
aprneHusiM. OOyueHue CTOJIKHOBEHUE
COCTaBJICHUIO Pa3IMYHbIX TOYEK
JIOKJIaJ1a/COO0IEHUsS IO | 3pSHHUSI, TO3UITUH.
TEME UCCIIET0BAHMS. Hcnons3zoBanue
Hcnons3zoBanue CIelMaJIbHON
CHELMAaJIbHON METOJIUKH | METOAMKHU aHaIu3a
aHaJIM3a yCIIOBUS U YCIJIOBHSI M PELLICHUS
pelIeHus 3a1a4. 3anad. Jluckycceus no
IPE3CHTALUAM,
HOJIFOTOBJIEHHBIM
CTYJCHTAMH.
[lonstue MpaKT 2 | CocraBnenue BonpocoB | Mcrnonbs3oBanue
TEMIIepaTyphl. K (ppazam, 3akoHaM, MHTEPaKTUBHBIX
SIBJICHUSIM. MYJIbTUMEIUMHBIX
Hcnons3zoBanue TEXHOJIOTHH C LIEJIbIO
CHEIMAIbHOM METOMKHN | pealu3aluupacuInpeHH
aHau3a yclIOBUs U 0¥ KOHIIENIUHU
pelieHus 3a1ay. HCTOpU3MA U
KOHLEMINH
MHTErPaTUBHO-
KOPPEJSILIMOHHBIX
ceasen. [Ipesenranus
MIPOEKTOB CTYAEHTaM
Pacnpenenenue MPaKT 6 | CocraBnenue BonpocoB | Mcrnons3oBanue
MOJIEKYJI ra3a 1o K (ppazam, 3aKoHaM, WHTEPAKTUBHBIX
CKOPOCTSIM SIBIICHUSIM. MYJIbTUMEIUITHBIX
Hcnons3oBanne TEXHOJIOTHH C LENbI0
CHEIMAIIBHOM METOMKHN | pealu3aluupaclIipEeHH
aHaIM3a yCIIOBUA U O} KOHLIENIUHU
pelieHns 3a1a4. HCTOpU3MA U
KOHLEMIUU
MHTErpaTUBHO-
KOPPESAIMOHHBIX
cszeil. [Ipezenrarus
IIPOEKTOB CTYAEHTAM
WneanbHblii ra3 BO | pakT 4 | CocraBnenue BorpocoB | Mcnonbp3zoBaHue
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BHEIIIHEM K (hpazam, 3aKOHaM, MHTEPAKTUBHBIX
HOTEHIMAIbHOM SIBJICHUSIM. MYJIbTUMEAUHHBIX
noJe. Hcnonb3oBanue TEXHOJIOTUH ¢ LEJIbI0
CIELUAIbHOM METOUKHN | peau3aliu
aHaJM3a yCIIOBUS U paciIpeHHOR
peleHus 3a1a4. KOHIICTILIUU HCTOPU3MA
Y KOHLICTIIIHH
HUHTETPAaTUBHO-
KOPPENSLUOHHBIX
cBszeil. [Ipesenranus
IPOEKTOB CTY/I€HTaM
3aKOoHBI IPAKT 16 | Ucnonb3oBanue I'pynnoBas quckyccus,
TEPMOIMHAMUKHI CHEeLUAIbHON METOJJUKN | TUCIYT, OOCYXKAeHUe
aHaJM3a yCIOBHS U MOPaJbHO-ITHYECKHUX H
peleHus 3a1ad. HAYYHBIX JUJIEMM,
CocraBnenue BO3HUKABIIUX B
CTY/ICHTaMH IIPOEKTOB UCTOPUU Pa3BUTHUS
10 MepCIeKTUBAM ¢buzuku.
UCIOJIb30BAHUSA [Ipe3eHTanus npoexkToB
U3y4aeMbIX SBJICHUM. CTYAEHTaMH.
[IpumMeHeHnEe aKTUBHBIX
METOAO0B (POPMHUPOBAHUS
¢bumnocopckux OCHOB
MHUPOBO33PEHUSI.
PeanbHbIe Ta361 MPaKT 4 | CocraBienue BorpocoB | ['pymmoBast quckyccus,
K (hpasam, 3aKOHaM, JHCIIYT, 00CYXKJIeHUE
SIBIICHUSIM. MOpPaJIbHO-3TUYECKHX U
Hcnonb3oBanue HAYYHBIX JUJIEMM,
CreMaNIbHON METOJUKN | BOBHUKABIINX B
aHaJM3a yCIOBUS U WCTOPHH PA3BUTHUS
peuieHus 3aaad. ¢bu3uKy.
IToBepXHOCTHBIE MPaKT 6 | CocraBnenue Hcnonb3oBanue
SIBJICHUS B CTY/IEHTaMH IIPOEKTOB MHTEPaKTUBHBIX
AKHUJIKOCTSIX 0 MepCIeKTUBAaM MYJIbTUMEAUUHBIX
UCIIOJIb30BAHUS TEXHOJIOTUH € LEINBI0
U3Yy4aeMbIX SBJICHHMA. peanu3aiuu
pacuMpeHHON

KOHIOCIIIHUU UCTOpU3MaA
1 KOHIICIIITNH
HUHTCTPAaTUBHO-
KOPPEALUOHHBIX
ceasel. [IpesenTanus
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IIPOEKTOB CTYJIEHTAM

8 | SBneHus nepeHoca

MPaKT

CocraBnenne
KOMAaH/THBIX TTPOCKTOB
CTYyACHTaMH.
Hcnonn3oBanue
cernuaIbHON METOIUKH

Hcnonwn3oBanue
WHTEPaKTUBHBIX
MYJIbTUMETUHHBIX
TEXHOJIOTHH C HEJIbIO
peanu3aluupacuIupeHt

aHaJIM3a yCIOBUs U Ol KOHLIENUHU

peuieHus 3a1ay. HCTOPU3MA U
KOHIICTILIUN
UHTETPaTUBHO-
KOPPEJSLIMOHHBIX
cBs3ei. Jluckyceuns no
IIPE3CHTALNAM Ha
WHTEPAKTUBHOMN JOCKE,
HOATOTOBJICHHBIM

CTYJICHTaMH.

Uroro: 54

1.6. YYEBHO-METOIUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbHON PABOTHI.

OueHouHbIE CPeNCTBA JUIsl TEKYIIEro KOHTPOJISI YCIEBAEMOCTH, MPOMEXKYTOUYHOM
aTTECTAL[MH 10 UTOTaM OCBOEHUS JUCLUIUIMHBI.

VYcneniHoe OCBOEHME IUCUMILIMHBI TMPEANOoJaraeT akTUBHOE, TBOPUYECKOE
y4acTHe CTyICHTa MMyTeM IJIaHOMEPHON MOBCEAHEBHOM paOOTHI.

O0mme pexomenaanuu. 3ydeHuWe UCHUIUIMHBI CIIEIYyeT HA4YUMHATh C
npopabOTKU paboyeil mporpamMMbl, 0CO00€ BHUMAHHUE YJEJss LENISIM U 3ajadam,
CTPYKTYPE U COAEPKaHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUi, Y4eOHBIMH IMOCOOUAMHU M METOAMYECCKUMM
yKa3aHMsIMHU N0 AucuuiinHe. HeoOXoauMo mpocMOTpeTh KOHCIEKT (rmocodue,
METOJMYECKHE YKa3aHWsA, JEMOHCTPALMOHHBIM Marepuanl M T.J.) cpa3zy Mocie
3aHSATHI, OTMETUTh MaTepHall, KOTOPbIM BBI3bIBAET 3aTPYAHEHUS NIl TOHUMAaHUS,
NOMNBITaTbC HAWUTH OTBEThl HAa 3aTPyIHUTENBHBIE BOIPOCHI, HUCIOJIB3YS
peKoMeHIyeMyto Jutepatypy. Eciu camocTosiTelbHO HE yAanoch pa3oOparbcs B

Matepualie, HYy>KHO c(OpPMyIMpOBaThH BOMPOCHl U OOpaTUTHCA 3a MOMOIIBIO K
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MPENoIaBaTeNlio Ha CEMUHAPCKOM 3aHATHUU WM Onwkailiiei nexuuu. PerymsphHo
OTBOJUTH BpeMsS Il TOBTOPEHUS NPOWJIECHHOIO MaTepuaia, IMpPOBEPssl CBOH
3HAHMS, YMEHHS M HABBIKM MO KOHTPOJBHBIM BOIPOCAM M C HMCHOJb30BAaHUEM
CpelICTBa MPOrPAaMMHUPOBAHHOIO KOHTPOJIE U CAMOKOHTPOJISi 3HAHUN CTYICHTOB C
MOMOLIBIO TEXHUYECKUX CPEICTB U yUEOHBIX TOCOOUH.

CamocrosiTesibHass padoTra Npu NPOXOXKICHUM JAUCUUILIMHBI  JIOJDKHA
3aHUMAaTh BAXKHOE MECTO B YUEOHOM JEATENBHOCTU CTYJeHTOB. OHa JOJIKHA ObITh
OCO3HaHa CTyJCHTaMHU Kak CBOOOJHAas MO BBIOOPY, BHYTpPEHHE MOTHBHpPOBAHHAs
NesTeNbHOCTh. Hamnune caMocToaTeIbHONU paboThl CTYIE€HTOB SIBISIETCS OJTHUM U3
BOKHEUIIUX CPEACTB (POPMHUPOBAHMS CIIOCOOHOCTEN CAMOCTOSITENIBHO JOOBIBATH,
nepepadaThiBaTh M MPAKTHUYECKU NMPUMEHATHh 3HaHUSA. B pe3yiabTaTre mpoucXOoJuT
OrpaHHYEHHE  OOBACHAMOIIEH  (QYHKIMM  [pernojaBaTelisi, Mepexon  OT
OMKCATENIbHOTO OOBSICHEHUS K JI0Ka3aTeJbHOMY, (DOPMUPOBAHHE TBOPUYECKOTO
MmpinuieHus. CaMocTosiTenbHas paboTa MpeArnojaraeT OCO3HAHME LN CBOEH
NEeSATEIbHOCTH, TPUHATAE Y4YEOHOM 3aJayd, NPUAAHHE €M JIMYHOTO CMBICIA,
CaMOOpraHM3allil0 B paclpelesieHud Yy4eOHBIX JEHCTBHMI BO BpPEMEHH,
CaMOKOHTPOJIb B MX BBIIIOJIHEHUH U JP.

CamocrositenbHass  pabora cryneHtoB (CPC) mnpu  mpoxokIeHUu
JUCHUIUIMHBL UMEET LENbI0 MPEBPATUTh CTYACHTOB M3 MAaCCUBHOIO MOTPEOUTENs
3HaHUW B aKTHBHOTO HUX TBOpPLA, YyMEWIIEro chopMylIupoBaTh MpolIemy,
MIPOAHATIM3UPOBATH IyTH €€ PEUICHUs, HAUTU ONTUMAaIbHBIA pe3yJabTaT U 1I0Ka3aTh
ero mpaBwibHOCTh. CamoctosarenbHas padora cryaeHToB (CPC) saBmsieTcss He
IPOCTO BaXXKHOM (PopMOil 00pa3oBaTENBLHOIO Mpolecca, a JOJDKHA CTaTh €ro
OCHOBOM.

B opranuzanuu caMoCTOSTENbHON pabOThl CTYJEHTOB JOJKHBI COYETAThCSA
JIBa OCHOBHBIX HAIPABJICHMUS:

1) camocrosTenbHast paboTa B MpOIecCe CEMUHAPCKUX U JTa00PaTOPHBIX 3aHSTHIA,

OTHPAIOIIASICS HA HCIOJIb30BAaHUE METOIUK M (HOPM OpraHU3AIMH JICKIUH,
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CIIOCOOHBIX 00€CIEYUTh BBICOKHII YPOBEHb CaMOCTOSITEIbBHOCTH CTYJEHTOB U
YIIyYIIEHHE Ka4eCTBA MOATOTOBKHU;

2) camocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsi, OCHOBHAS II€ITb KOTOPOH —
Hay4YUTh CTYJE€HTAa OCMBICIICHHO M CaMOCTOSITENbHO paboTaTh CHayajga ¢
y4eOHBIM MaTepHalioM, 3aTeM C Hay4yHOW uH(opmarmei, chopmupoBaTh y
CTYJEHTa COOCTBEHHOE MHEHME IPU PELICHUM IOCTABJIECHHBIX MPOOJIEMHBIX
BOIIPOCOB U 3a/a4.

Jlsis caMOCTOSITENIbHOM paboThl CTyZEHTaM MpeJiaracTcsl U3/IaHHbIM B BHJE
y4eOHBIX MOCOOMH M METOJMYECKHX YKa3aHMW MaTepuajl IO BCEM paszjesiaM
JUCUUIUIMHBL. B y4eOHBIX MOCOOMSAX M METOJUYECKUX YKa3aHUSAX H3Jaratorcs
UCITIOJIb3yEeMbI€ MTOHATHS, YIIPAXKHEHUS, 33]1a4l U BOIPOCHI JJIsI CAMOKOHTPOJISL.

B npouecce camocToATenbHON pabOThI CTyIEHTaM PEKOMEHAYETCSI AaKTUBHO
paboTaTh ¢ UMEOUMMUCA B OMOIMOTEKE YUYEOHMKaMHU U YYEOHBIMH MOCOOUSMH,
KaK OyMa)KHbIMH, TaK U JIEKTPOHHBIMHU.

Metoanueckue pekomenaanuu no opranusanuu CPC.

[TockonbKy OCHOBHAs 3afadya JUCHUIUIMHBI «MoJekymsipHas pu3nKay, Kak
U JI000M Jpyrod AUCHMIUIMHBI, 3aKiI04aeTcs B (OPMUPOBAHUHU CIELUANINCTA,
CIOCOOHOTO K CaMOpa3BUTHIO, caM0o00Opa30BaHUI0,  MHHOBAIMOHHOU
JeSTEIbHOCTH, HEOOXOIMMO IEpPEeBECTH CTYAEHTa M3 MacCHUBHOIO MOTPEOUTEINS
3HaHUW B aKTHBHOTO HUX TBOpPLA, YyMEWIIEro chopMylIupoBaTh MpolIemy,
MIPOAHATIM3UPOBATH IyTH €€ PEUICHUs, HAUTU ONTUMAaIbHBIA pe3yJabTaT U 1I0Ka3aTh
ero mpaBwibHOCTh. CamocrtosiTenbHasi padota cryaeHToB (CPC) momxHa cTaTh
OCHOBOM 00pa30BaTEIBHOIO IpoLECCa.

['maBHOE B CTpaTerMyecKoi JUHUU OpPraHU3alUd CaMOCTOSITENIbHOW PabOThI
CTYJEHTOB IIPU MPOXOKIAECHUU AUCLUIUIMHBI 3aKIOYAETCS HE B ONTUMU3ALMM €€
OTIEIbHBIX BHUJOB, a B CO3JlaHUM YCIOBUM  BBICOKOM  aKTUBHOCTH,
CaMOCTOSATEJILHOCTH U OTBETCTBEHHOCTH CTYJIEHTOB B ayJIUTOPHH U BHE €€ B XOJI€

BCEX BHUJIOB YUEOHOM €ATEITHbHOCTH.
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B o6miem ciiydae BO3MOXHBI JBa OCHOBHBIX HANpPAaBJICHUS] MOCTPOCHHUS
y4eOHOr0 MpoLEcca Ha OCHOBE CaMOCTOATEIbHOM paboThl CTyneHTOB. [lepBbiii —
3TO YBEIUYEHHUE POJM CAMOCTOSATENBHOM padOThl B XOJ€ CEMUHAPCKUX U
7a00paTOpPHBIX 3aHATUNA. BTOpON — MOBBIIIIEHUE aKTUBHOCTH CTYIEHTOB IO BCEM
HaIpaBJICHUSIM CaMOCTOSITEJILHOM pabOThl BO BHEAayJqUTOpHOE BpeMs. Pemaromnias
posnb B opranuzainuu CPC npuHaIiIeXUT NpenojaBaTeiio, KOTOPHIA JTOJKEH
paboTath HE CO CTYIEHTOM «BOOOIIE», a C KOHKPETHOM JIMYHOCTBIO, C €€
CIJIbHBIMH U CIIa0bIMH CTOPOHAMH, HWHANBUAYAIbHBIMH CIIOCOOHOCTAMU H
HAKJIOHHOCTSIMH.

YToOBl pa3BUTh MOJIOKUTENBHOE OTHOIIEHHE CTYACHTOB K BHEAYAMTOPHOU
CPC, cienyer Ha KaXIOM €€ 3Tane pa3bsACHATH Leu padOThl, KOHTPOJIUPOBATH
NOHMMAaHHE 3THUX UeJNeH CTyJeHTaMHu, IOCTENEeHHO (OpMHUpPYs Y HUX YMEHHE
CaMOCTOSITEJIbHOM MTOCTAHOBKH 33J1a4X U BHIOOpA LIENH.

[lo marepuanam paszena 1e1ecoo0pa3HO BbIIaBATh CTYJEHTaM JIOMalllHEe
3aJlaHie ¥ Ha cOOECe0OBaHMAX MO PA3IENy IMOJABECTH UTOTUM €ro BBINOJIHEHUS,
BbIJIATh JOMOJHUTENbHbIE 3aJaHUsl TEM CTYIEHTaM, KOTOPbIE XOTST IOBBICUTH
OLICHKY. Pe3ynbTaThl BBINOJHEHUS 3THX 3aJaHUM NOBBIIIAIOT OLICHKY YK€ B KOHIIE
CEMECTpa, Ha 3a4€THOM Hezele.

Pa3paboTka KoMIUIeKCa METOJUYECKOr0 oOecrneueHus: yaueOHOro mporecca o
JTUCHUIUIMHE SIBJISETCS BaXKHEHUIIMM yCJIOBUEM 3(P(EKTUBHOCTH CAMOCTOSTEIbHON
paboThl cTyaeHTOB. K TakoMy KOMIUIEKCY OTHOCSITCS TE€KCTHI JICKIUH, Yy4eOHbIE U
METOAMYECKHEe TMocoOus, OaHKu 3aJaHuil W 3a7a4, WHGOPMAIMOHHBIE 0a3bl
JUCLHUIUIMHBL U IPyTroe. DTO MO3BOJSET OpraHu30BaTh MpoOJieMHOE O0yuYeHUE, B
KOTOPOM CTYJICHT SIBJIIETCSI PABHOIIPABHBIM YYaCTHUKOM y4e€OHOTO Ipoliecca.

Pe3ynbTaTUBHOCTh CaMOCTOSITENIBHOM pabOThl  CTYJEHTOB BO MHOIOM
OTNpEENsIeTCs] HAIMYMEM AKTUBHBIX METOAOB €€ KOHTpois. Ilpu mpoxoxxaeHuun

JAUCHUIIIIMHBI HCIIOJIB3YIOTCA CICAYIOIINC BUJIBI KOHTPOJIA:
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» BXOJHOH KOHTPOJIb 3HAHUH M YMEHHUU CTYJCHTOB IIPHU HAYaJIe MPOXOXKICHUS
JTUCHUTUINHBL;

» TEKyIIUH KOHTPOJb, TO €CTh PETYJSPHOE OTCICKUBAHUE YPOBHS YCBOCHHS
Marepualia Ha JEKIMOHHBIX 3aHATHSIX;

» TPOMEXKYTOYHBIN KOHTPOJIb IO OKOHYAHWUHU H3YYCHHUS pa3Jiena Kypca;

» CaMOKOHTpOJIb, OCYIIECTBISIEMBI CTYJACHTOM B TMpoIlecce H3yUCHUs
JVCLUTIUIMHBI IIPY MTOATOTOBKE K KOHTPOJIBHBIM MEPOIIPUATHSIM;

» pyOexHBbIC MUCHMEHHBIC KOHTPOJIBHBIE PAOOTHI;

» WTOTOBBII KOHTPOJIb IO AUCHUIUIMHE B BHJIE K3aMEHA;

» KOHTPOJIb OCTATOYHBIX 3HAHUM M YMEHUH CIYCTS OINpPEACICHHOEC BpeMs

IMOCJIC 3aBCPIICHUA N3YUCHUA TUCLHUILIINHBI.

NupuBuayaabHas padoTa npenogaBarTess ¢O CTyAeHTOM

Conepxanue paboThI

CTyAeHT caMOCTOSITEIHHO MPOPadaTHIBAET MPOMYIIICHHBIN I, ", 9,
MaTepHall Mo Y4eOHUKY WU y4eOHOMY MOCOOUI0, €CITH 11, T1b
POMYIIEHO MpakTH4ecKoe 3aHsTue. OTBe4aeT Ha BOIPOCHI 110

teMe. [IpenogaBaTens pazbsACHIET TO, YTO OKA3AIOCh TPYIHBIM

IToMomp cTyAeHTaM B OBJIaJICHUH TPYAHBIMU TEMAMH Kypca 10 I, ", 9,
UX TIPOCHOE; 11, 116
[Tomomb cTyaeHTam B paboTe Haa pedepaTamu MO 3a1aHHBIM I, ", 9,
TEMaM. I, T1b

N
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EnkanoBa T. M. Bonpocs! u 3aganus 1o Kypcy obmeit ¢pusukn. - Opmxonukunze: COI'Y,
1988. — 28c.

Enkanoa T. M. ®unocodckue mpobiaeMbl (U3MKA B BOMpPOCax M OTBeTax: YdeOHOe
nmocobue. - Bmagukaskas: COI'Y, 1992. — 111 c.

3axkuraes JI.C., Kumbsia A.A., PomanukoB FO.M. Meroap! miaHnupoBaHus U 00pabOTKU
pe3yNIbTaToOB PU3NYECKOTOo IKcrepumMerTa. M.: Aromuznar, 1978. — 231 c.

Uponos, U. E. ®uzuka makpocucteM. OCHOBHBIE 3aKOHBI [ DNEKTPOHHBIN pecypc] : yueOHoe
nocooue / U. E. Uponos. - M.: BUHOM. JlaGopatopus 3Hanwmii, 2012. - 211 ¢. - 978-5-
9963-1093-7. Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=95479

Kamke /1., Kpemep K. ®usnueckre 0CHOBBI €MHUI] U3MepeHus. - M.: Mup, 1980. — 208 c.

Kunrcenn A.C., Jlokmma I'.P., OnbxoB O.A. OcnoBbl ¢usuku. Kypc obuieit puzuku. T.1. —
M.: ®uzmataur, 2001. - 560 c.

CasenbeB M.B. Kypc obmeit ¢msuku : B 5 xkH. — K. 3 : MonekymsipHas ¢usuka u
tepmoauHamuka. M.: Hayka, 2000.

Cksaiipc [x. [lpaktuueckas ¢pusuka. - M.: Mup, 1971. - 246 c.

Tenecuun P.B. Monexynsapuas ¢uszuka. CII6.: Jlans, 2009.

SBopckuii b.M., Jletnadp A.A. CnpaBounuk no ¢usuke. M.: Onuke, Mup u OGpazoBanue,
2008.

HNHuTepHer-pecypcesl
1. ObGecnieyeH AOCTyn K COBPEMEHHBIM MPO(EeCCHOHANBHBIM 0a3aM JaHHBIX,
MH(OPMAIMOHHBIM CIPABOYHBIM M TOHCKOBBIM cucTeMaMm (OubiaumoTeka
Ccorvy):
- oubmmoreke e-library,
- 3JIEKTPOHHOU OubmoTeke auccepranuii PI'b,
- YHUBEPCUTETCKON OnbmmoTeke online;
cOOCTBEHHBIM OuOMorpadrueckum 6a3zaM JaHHBIX:
- DJIEKTPOHHOMY KaTaJIoTy,

- 3JICKTPOHHOU KapTOTEKE Tra3€THO-KYPHAJIbHBIX CTATEM,

O N o O k~ W N

- QJIGKTPOHHOU KapTOTEeKe aBTOpeepaToOB JUCCEPTALUHN U JUCCEPTAIUI.
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9. JlemoHCTparuu -
http://skillopedia.ru/materials_tags.php?tag=%EC%EEY%EB%ES%EAY%F3%E
B% FF%F0%EDY%E0%FF+%F4%E8%E7%E8%EA%EQ
http://school-collection.iv-edu.ru/catalog/rubr/al27a253-6d4f-431c-
9d9ece1f86260293/

78879/?interface=themcol

10./leMoHCTpaIIMOHHBIE MOACTH
http://sc.karelia.ru/catalog/rubr/al27a253-6d4f-431c-9d9ece1f86260293/
38063/?interface=themcol

Y4yeOHbIe MOCOOUSI, pa3padoTaHHble cocTaBuTeaeM Y MK
Eaxanosoit T.M.

1 EnxanoBa T.M. KpaTkuil mpakTUKyM MO MOJEKYJISpHOW ¢usuke: YuyeOHOE
rmocooue. - Bnagukaska3s: n3n-so COI'Y, 2014. - 160 c.

2 Enxanosa T.M. [lpaktukym 1o MojekyJsipHod ¢usuke: YueOHOoe mocobue. -
Honymeno YMO 1o KJIacCUYECKOMY YHUBEPCUTETCKOMY oOpazoBaHuio PD B
KauecTBe y4eOHOro MmocoOusi Ijisi CTYyJEHTOB BBICIIMX YYEOHBIX 3aBEICHHIA,
obyuaromuxcs mo Harpabienuio 03.03.02 — dwusuka. - Braaukapkas: u3a-Bo
COTI'Y, 2014. - 250 c.

3 EnkanoBa T.M. [lpakTukym HOBOU CTPYKTYpBHI IO MOJICKYJSAPHOHN (U3HKE. -
Bnaaukaskaz, WIIL COUT'CU BHIL PAH u PCO-A, 2013. - 160 c.

4 EnkanoBa T.M. TecTsl mo MonekysipHoil pusuke. — M.: Cnytauk+, 2017. —
130 c.

5 Enxanosa T.M. Tectsl o gusuke. — M.: Meranomnuc, 2017. — 107 c.

1.7  MATEPHUAJIBHO-TEXHHUYECKOE OCHALNIEHHE
JAUCHUIIJINHBI
KomnbroTepusiid Ki1acc, A0CTyn K ceTtu MHTepHET (BO BpeMs CaMOCTOSTEIbHOU
paboThl), OprTEXHUKA, OJJEKTpOHHAs ©Oa3za gaHHbIX Oubnumoreku COI'Y,
JIEKIIMOHHBIE ayJIUTOPUHU; KaOWHET, OCHAIIEHHbIH WHTEPAKTUBHOM JIOCKOM,

IIPOEKTOPOM.


http://skillopedia.ru/materials_tags.php?tag=%EC%EE%EB%E5%EA%F3%EB%25
http://skillopedia.ru/materials_tags.php?tag=%EC%EE%EB%E5%EA%F3%EB%25

CBenenusi o npenogasarese (IIIIC).
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O.1.0. Kakoe Vuenas Craxk Hay4HO-TIeJaroruuecKoit OcHoBHOE MecTO | YcioBus TloBbimienne
00pa3oBaTellbHOE | CTEIeHb, paboTBbL, ro1bI paboTsI, NPUBJICYCHH | KBATH(HUKAL]
yupeKIeHue y4eHoe JIOJDKHOCTh s (IUTaTHBIH, | WU
npoeccuoHanbH | 3BaHHE Beer | B Tom uuncne BHYTPEHHHIH
oro obpa3oBaHus o COBMECTHTE
3aKOHYHII (a), IIo ITo JIb,

CIIeNUaIbHOCTh CIEIUAIbHOC | JUCIUIIIN BHEIIHHUI

0 JUILIOMY ™ HE COBMECTHTE
b,
II0YACOBHK)

Enkanosa Cesepo- Kangunar 49 49 6 OBI'OY I TaTHbIi MI'Y- 1981,

Tamapa Kaskasckuit ¢m3uKo- «CeBepo- 1986, 1987,

MuxaitnoB | ropHo- MaTeMaTH4ECK OcCeTUHCKHIA 1992,

Ha METaJUTypTUYECK UX HayK, rOCY/apCTBEHHbI CKI'MU —
Ui HHCTHTYT JIOLIEHT il yHUBEPCHTET 1998,
Nuxenep um. KJL OdenepanbHbl
3JIEKTPOHHOM XerarypoBay,  MIHCTUTYT
TEXHUKH kadenpa puzuku pa3BUTHS

KOHIEHCHPOBAHH o0pa3oBaHUsL
Oro COCTOSIHUS, (r. Mocksa)
JIOLIEHT —2008
Ccory -
2013
Pa3zpaboTuuk:

EnkanoBa T.M., xanaugat (Qu3MKO-MaTeMaTHYECKUX HAyK, OUEHT Kadeapsl

obmelt ¢pusnku CeBepo-OCceTUHCKOro rocyAapCTBEHHOTO YHUBEPCUTETA.

[Iporpamma ooOpeHa Ha 3acenaHuu Kadeapsl oomel Gu3nku

oT

T., IpoTOKOJ No




