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1. leau ocBOeHMS TN CHUILITHHBI

ensmu ocBoenmst muctuiinabl b3.6.2 "MonekynspHas ¢u3uka" sBIASIOTCS 3HAKOMCTBO C
(UBHYECKUMU SIBJICHHUSIMH, OOYCIIOBJICHHBIMH aTOMapHO-KOPITYCKYJISIPHBIM CTPOSHUEM BEIIECTBa,
dbopMUpOBaHUE Yy CTYJIEHTOB NPEICTABICHUNH 00 MOHATHUAX, 3aKOHAX M METOJAaX MOJIEKYJISIPHOMN
(U3HKY, HABBIKOB MPOCTEHIINX MPAKTHYECKUX PACUETOB, & TAKXKE DKCIEPUMEHTAIBHOW pabOThI B
naboparopuu. B Kypce u3araroTcsi OCHOBHBIE 3aKOHOMEPHOCTH TEIUJIOBBIX  SIBJICHHIA,
paccMaTpUBAIOTCS TEPMOAMHAMHUYECKUN U CTATUCTUYCCKHI METOJBI OMUCaHUs, POpMYITUPYIOTCS
3aKOHBI TEPMOJMHAMHUKYU U CTATUCTUYECKHE MOCTYJAThI, U3y4aloTcs GU3NYECKUE CBONCTBA CUCTEM
ATOMOB ¥ MOJICKYJI HA OCHOBE MOJICJIbHBIX MTPEICTABICHHIMA, JAIOTCS MOHATUS (PU3UKH ITOTPAHUTHBIX

ABJIEHUH 1 (Pa30BBIX MEPEXOA0B, (PU3UKHU TBEPIOTO TEa.

Koa u O0001meHHbIEe TPYA0BbIEe PYHKINH TpynoBbie yHKIMH
HaMMeHOBaHHe Kon HaumeHoBaHue |YpoBeHb HaunMeHoBaHHe Koa |Yposennb
npo¢ecCHOHAIbH KBAJIU(pU (moxypos
oro Kaluu €Hb)
CTaHaapTa KBaIu(pu
Kaluu
01.001 IHemaror Ilenarormueckas Oo6wenenarornyeckas | A/01.6
(meparornyeckas NEeATEIbHOCTD 110 ¢bynkuusa. OOyuenue 6
AeITeJIbHOCTD B MIPOEKTUPOBAHUIO U e ——— A/02.6
JAOLIKOJIbHOM, peanu3anuu - 6
HAYAJIbHOM 00pa3oBaTeNbHOTO
o0mem, rpoiiecca
A

OCHOBHOM 00pa3oBaTeNbHBIX 6 PazBuBaromas /A/03.6
o0mrem, OpraHu3aIMsIX JeSATEIbHOCTh
cpeaHeM 001eM JOIIKOJIBHOTO,
o0pa3oBaHuN) HaYyaJIbHOTro OOIIETO, 6
(BocnuTaTe.Ib, OCHOBHOTO 0O0IIIETO,
YUHTEJIb) CPEIHEro OO0IIETo

o0Opa3oBaHHs

[Tenarornueckas

JEeATEIbHOCTD MO

MIPOCKTUPOBAHUIO U [Temarornyeckas

B | peanuzauun 6 JEeSATEIBHOCTD MO B/03.6 6

OCHOBHBIX peanu3anuy mporpaMmm

o0mieo0pa3oBarenbH OCHOBHOTO M CPEJTHETO

BIX POTPaMM o0mero oopa3oBaHus

2. Mecrto nucuumiannbl B cTpykrype OITOII 6akanaBpuara

Jannast y4yeOHas maucHuIuiiHa BkioueHa B pazgen "bl. Jlucrurumsel (Moaynu)"' OCHOBHOM

o0pa3oBaTenbHON

IIPOTpamMMBl

03.03.02

duzuka

n OTHOCHTCHA

(obmenpodeccuonanbHoif)uactu. OcBauBaercs Ha 1 Kypce, 2 cemecTp.

Huctummuaa  b51.0.09.02

"MonekynsipHas ¢usuka"

K 0

a30BO

BXOJUT B MpPO(ECCHOHANBHBIN UK

OakanaBpoB mo HampasieHuto 03.03.02 "Owuzuka" u sABugeTcs 00s3aTETBHONU A H3YUYCHHUS.
N3y4yeHne naHHOM MMCHMIUIMHBI 0a3upyeTcss Ha MOATOTOBKE MO (M3MKE M MaTeMaTHKE B paMKax
["ocynapcTBeHHOr0 cTaHIapTa O00IIero 00pa3oBaHMUs.

Cs3b qucHMIUIMHBL «MojekyasspHas (Gu3NKa» ¢ NPeIbIAYIIMMH THCHUIIHHAMU H
CPOKH UX H3YyYeHUs!




Kon JAucuuminHpl, caeaywime 3a TUCHUIIIMHON CemecTp
AUCHUTLIMHBI

b1.0.09.01 Mexanuka

b1.0.06.01 MaremaTnueckuii aHaJIu3

CBs3b AUCIHHUIIJIMHBI ((MOJIeKyJ'IﬂpHaﬂ (1)1/131/11(3» C nocjeaAynomuumMn JUCHUIVIMHAMUA U

CPOKH MX M3YYCHUSA

Kon JMCUMIIMHBI, CJIeAYIOIHe 32 IUCHUTLTHHOM Cemectp
AMCIMILTHHBI
b1.0.09.03 DJIEKTPUYECTBO U MAarHETU3M 3
b1.0.09.04 Ontuka 4
51.0.09.05 AToMHas u3mrka 5
b51.0.09.06 @du3HKa aTOMHOTO Apa M 3JI€MEHTAPHBIX YaCTHUI] 6

CBs3b AUCHUTIIJIMHBI ((MOJIeKyJ'IﬂpHaﬂ (l)mmca» CO0 CME/KHBIMMU JUCHHUILVIMHAMH

Kon JAucuummHel, CMEKHBIE c mucuumuimHoli| Cemectp
aucIMIVIMHbL  |[«MoJiekyJsipHasi pusukay
b1.B.JIB.03.01 BBenenue ¢puznueckuil NpakTUKYM 2

3. Pe3yabTaThl 0CBOEHHS TUCHUILIUHBI (MoayJis1) «MoJiekyJisipHas puznkay

Hpouecc HU3YUYCHUS OUCHUILNIMHBI HAIIPaBJICH Ha (l)OpMI/IpOBaHI/Ie 9JICMCHTOB CJICAYIOIHUX

komreTeHiwi B cootBeTcTBHM ¢ PI'OC BO 110 1aHHOMY HanpaBJICHHIO:

0a30BbIE 3HAHUS B

3HaHHUSIMU B 00J1acTH (DU3UKO-

Kon HanmenoBanue WNHnukaTop AocTUX)eHus B pesynbrare ocBoeHUs

KOMIIETEH- KOMITETCHITHT KOMITETCHIIH JTUCIUTUTUHBI 00yYarouniCs

§8050%0 (3aKkpennennblil 3a OUCYUNIUHOL) JOJIKeH.

YK-2 Criocoben VK-2.1. Onpenenser kpyr 3HaTBH TEOpETHYECKHE
OTIPENIETISATh KPyT 3a/1ay B paMKax MOCTaBJICH OCHOBBI, OCHOBHBIC TTOHSITHS,
3a/1a4 B paMKax HOM 11eJIH, OIIPENIETISIET CBA3U 3aKOHBI U MOJIEIM OCHOBHBIX
MOCTABJICHHOM IENTN | MEXTY HUMU, pasnenoB GU3UKH;

U BBIOWPAThH VK-2.2. Tlpennaraet criocoObl YMers noHUMAaTh, U3J1araTb
ONTUMAaJIbHBIC pelIeHus TOCTaBICHHBIX 3a/1a4 U | U KPUTHYECKHU
CIOCOOBI UX OXKHJIaeMBbIC PE3yJIbTaThI; AQHATM3UPOBATH PUBNYECKYIO
peUmICHUA, UCXOJA U3 | OIICHHUBAET MpPEJI0KCHHbBIC I/IH(i)OpMaIII/IIO.
ACHCTBYIOIINX CIIOCOOBI C TOUKH 3PEHHS ITonb30BaThCs
MIPaBOBBIX HOPM, COOTBETCTBHUSI IIEJIM TPOEKTA; TEOPETHUYECKUMHU OCHOBAMH,
MMEIOIINXCA VK-2.3. [Inarupyer 3aKOHAMU U MOJICTISIMU
pecypcoB 1 peanu3anuio 3a/1a4 B 30He usuKm;
OTpaHUYECHUN CBOEM OTBETCTBEHHOCTH C Baaners dusnueckumu u
YUYE€TOM UMEIOLINXCS PECYPCOB MaTeMaTUuICCKUMU
Y OrpAaHUYEHUH, NEUCTBYIOIUX | METOJAMU 00paboTKu 1
TIPaBOBHIX HOPM; aHanu3a nHopmaluu B
00J1aCTH OCHOBHBIX
pasnenoB (HU3UKH.
OIlIK-1 Crnioco6en npumensts | OIIK-1.1. O6nanaer 6a30BbIMU | 3HaeT (PU3HUECKUE OCHOBBI

MEXaHUKH, MOJIEKYJISIPHON




obsactu HU3MKo-
MAaTEMATUYCCKUX U
€CTECTBEHHBIX HAYK B
cdepe cBoeit

MaTeMaTHYECKUX HayK,
HEOOXOIMMBIMU JIJIS1 pEIICHUS
npodecCHOHAIBHBIX 3a/1au.
OIIK-1.2. ApryMeHTUPOBaHHO

bU3UKH, TPUPOTY
KOJIeOAHMI U BOJIH, OCHOBBI
TEPMOIMHAMHMKH,
AJIEKTPUYECTBA U

npodeccuoHanbHOM pUMEHsIeT (U3HUECKHe 3aKOHbI | MarHeTH3Ma, ONTUKH,
e TeIbHOCTH. Y MaTEeMaTUYECKUE METOBI i1 | OCHOBBI aTOMHOU H

pelleHus 3aa4 TEOPETUIECKOro | siiepHoi (pu3mKwy,

Y TIPUKJIAIHOTO XapakTepa. MOHUMAET IIUPOTY U

OIIK-1.3. Ob6nagaeT HaBbIKAMHU | OTPAaHHUYCHHOCTH

TEOPETHUYECKOTO U NPUMEHEHUS (PU3HKU

AKCIIEPUMEHTAJILHOTO HCCJIEIOBAaHUIO MPOIIECCOB

UCCIICIOBAHUS OOBEKTOB U SIBJICHHI B TIPUPOJIC U

npo¢eCCHOHAIBHON oOmecTBe.

JeSATeTbHOCTH, PEIICHUS YMeer ucrnonb3oBath

npodeccuoHaNbHBIX 33724 B TEOPETUUECKHE 3HAHUS TIPU

o0nacTu (pU3UKU U CMEKHBIX C 00BSICHEHUH PE3yJIbTATOB

Hell ecTeCTBEeHHOHAYYHBIX 9KCIIEPUMEHTOB,

JICITUTLUIHH. PUMCHSTH 3HAHUS B
obnactu GU3UKH IS
OCBOCHHUS
obmenpodecCuoOHATBHBIX
TUCITUTUIAH ¥ PEIICHUS
npodeccuoHaNbHBIX 3a1a4,
OIICHUBAET JOCTOBEPHOCTh
MOJTy4YEHHOTO PEeIICHHUS
3a/1auu.
Brnageer naBbikamu
(bU3HYECKUX UCCIIeIOBAHUH,
criocoOeH nepeaBarhb
pe3yabTaT MPOBEICHHBIX
UCCIIEJIOBAaHMI B BUJIE
KOHKPETHBIX PEKOMEH AN
B TEPMUHAX MPEAMETHOMN
00J1aCTH 3HAHMSI.

[IK -3 I"'oToBHOCTBH [TK-3.1. Ilonumaet ¢usnyeckue | Bramers: MmeTomamu
MPUMCHSTH Ha OCHOBBI METOJIOB U CPEJICTBA HaxO0XJIEHUs, 0TOOpa 1
MPaKTUKE npeoOpazoBanus HHGOPMAIUK, | OOBEIUHEHUS Pa3IUIHBIX
MpoQeCCHOHAIbHBIC obmena nHpoOpMaIHe Ha METOIOB MPOBEICHUS

3HaHUSI TEOPUU U
METOI0B (PU3MUECKUX
MCCIIEIOBAHU I

PacCTOSTHUU C TIOMOIIIBIO
PaJIMORICKTPOHHBIX CPEJICTB U
TEXHOJIOTHUH.

[1K-3.2. BiageeT MeTO0JIOTHEN
MaTeMaTHYECKOrO
MOJICIIUPOBAHUS (PU3NUECKUX
MPOIIECCOB U 0OBEKTOB Ha 0aze
KaK CTaHJapTHBIX TaKEeTOB
ABTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIIeIOBAHUM, TaK U
CaMOCTOATENILHO CO31aBa€MbIX
OpPUTHHAILHBIX TTPOTPaMM.
[1K-3.3. IIpumensieT nudppoByIO
TEXHHUKY MPH 00pabOTKe TaHHBIX
MIPHU COOJTIOICHUH OCHOBHBIX

bu3HYECKUX UCCIEeIOBAaHUM.
YMeTh: OCMBICIICHHO
BBIOMpATh HAYYHBIH METOJ
poBeACHUS (PU3UIECKUX
HCCJIEeIOBaHUM.

3HaTh: CIOCOOBI
oTpeseNieHus] BUIOB U THUIIOB
npodeccnoHabHBIX 3a]a4, a
TaK)Ke METOIbI UX PEIICHUS
MIPU TIPOBEICHUN
bU3MYECKUX UCCIIEeTOBAHUI




TpeboBaHui HHGOPMAITMOHHON
0€301acHOCTH.

[1K-3.4. [Ipumensier
COBpEeMEHHBIC HH()OPMAIIMOHHBIC
CpeCTBa PU TOJrOTOBKE
JAHHBIX TPU COCTABJICHUH
0030pOB, OTYETOB U HAYYHBIX
nyOnauKanu.

4. CTpyKTYypa U colepkaHHue TMCUMILIUHBI (MoayJisi) «MoJiekyasipHas Gpu3nka

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIIIET S 3a4eTHHIX enuHuibl, 180 Jaca.

Ne
n/n

Buabl yueOHOI padoThl, BKIKYAA

CTY/IeHTOB M TPY/10€MKOCTb (B

CaMOCTOSITETLHYIO PA0OTY

DopMBbI TEKYLLIEr0 KOHTPOJIS
ycneBaeMocTH (no Hedeasam
cemecmpa)

KonrTakTHast Camocrositesib| DopMa NPOMeKYTOUYHOM
padora Hasi pabora | arrecrauuu (no cemecmpam)
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Paszpnen 1. Beenenne. MoiieKyJIspHO-KHHETHYECKAS] TEOPUSL.
1 OCHOBHBIC SIBJICHHUS, 2 8 212 /3 [-13 |- 1211 - |- |- |-/1|-/1-"/1-
MOHSATHUS, MOJIENIU U
pa3ziensl MOJIEKYISPHOU
(GU3HUKHN U TEPMOJUHAMHUKH.
3ajaun MOJIEKYJISIPHON
(GU3HUKHN U TEPMOJTUHAMHUKH.
2. |OCHOBHBIC TIOJIOKCHUS U 2 8 2 2|3 -3 |- 121 |- - |- |- |- |-/-

MOHATUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
Craructruueckuii u
TepMOJIMHAMUYECKU I
METO/Ibl UCCIECAOBAHUS U
ONUCAaHUS MOJIEKYJIIPHBIX
cucteM. BHyTpeHHUE 1
BHEILIHHE
TEepMOJIMHAMUYECKHUE
napaMmeTpsl. Yucio




3  Wneanbublii Ta3. YpaBHenue | 2 | 8 4 |4
COCTOSIHMSI H/ICAJIbHOTO ra3a
(ypaBHeHune MenzeneeBa-
Kianeiipona).
N3onporieccel. ['azoBbie
3aKoHbl boiuraMapuorra,
['eii-JIroccaka, lapis,
JlanpToHamMaTeMaTU4ECKON
CTaTUCTUKH.

4 OcHOBHOE ypaBHCHHE 2 |8 4 14
MOJICKYJIIPHOKUHETUYECKO
1 TEOpUU ra3oB U
CJICZICTBUSA U3
Hero.Temmneparypa u ee
u3MepeHue. AGComoTHas
TeMIeparypa.
MonekysipHo-
KMHETUYECKUIN CMBICI

Paznen 2. Kimaccudeckas ¥ KBAaHTOBAsI CTaTHCTHKA

5 OCHOBHBIE TTOHATHUSI 2 |8 4 |4
KJ1aCCUYECKO M KBAaHTOBOM
CTaTUCTHKU.
BapomeTpuueckas
dbopmyna. Pacnipenenenue
bonpumana.
Pacnipenenenue
Makcsenna-boabiimana.
CaolicTBa pacrpeneaeHus
MakcsennabonbsiMana.
Haubonee BeposiTHas,
cpenHeapudmernyeckas u

Pa3nen 3. SIBnenus nepexoca B razax

6 D¢ dexTruBHBINA qHaMeETp 2 |8 2 4
MoJIeKyJIbl. Yucno
CTOJIKHOBEHUH U CpeaHsis
JUTMHA CBOOOTHOTO TIpoOera
MOJIEKYJIbl. BsI3KOCTH ra3os
(BHYTpEeHHEE TPEHHUE).
3akoH CTOKCa

7 TerronpoBoHOCTh Ta30B. | 2 | 8 2 |4
Juddysus razos. Cs3b
ABJIEHUHN U K03 PUIIMEeHTOB
nepeHoca.

Pa3znen 4. OCHOBBI TEPMOIMHAMUKH

8  (OcHOBHBIC OHATHS 2 |8 2 |2
TePMOTUHAMUKHY.
BuyTpenHss sHeprus,
rerioTa, paboTa B




'Y nespHEBIE TEIUIOTHI
(ha30BBIX MEPEXOIOB.
YpaBHEHHE TEIIJIOBOTO
OayaHca (3aKOH
COXpaHEHUS TEIJIOBOM

10

AnmabaTHBIN mporiecc.
[TonuTponHskIi pouecc.
[TepBoe Hauasio
TepMOJAMHAMUKH

11

TermnoeMKoCTb HeaIbHbIX
ra3oB. HeobpaTtumoctsb
ITPOLIECCOB B IIPUPOJE.
Bropoii 3akoH
TEPMOJUHAMUKU. DHTPOIUS
1 BEpOSITHOCTh. TpeTne

12

TerioBbIe IBUTATEIH.

X 0710 IMIILHBIC MAlTUHEI.
Kpyrossie npoueccol. [{ukmn
Kapno. HepaBeHcTBO

Pa3n

en 5. PeanpHble ra3ml

13

YpaBHenue Ban-nep-
Baansca.
DKCIEPUMEHTAIBHBIC U
TEOPETUYECKUE U30TEPMBI.
Kputnueckoe u

14

BryTpeHHss Heprus
peanbHOro raza. ¢ ¢exr
JIxoyna-TomcoHa.

FWYIWPUTIP TanNAD

15

ArperaTHbIe COCTOSHHUS.
[loTeHunanbpHas HEprus
MouteKyJ1. Pa3oBble
nepexosl 1- ro u 2-ro
ponoB. Kpussie ¢azoBoro
[paBHOBECHsI. Y pPaBHEHHE
Knaneiipona-Kinaysuyca.

Pa3n

len 6. HOBCpXHOCTHHe U KalTWJUIAPHBIC SABJICHUA

16

Cunbl TOBEPXHOCTHOTO
HAaTsSKEHUsI. DHEprus
MOJIEKYJI IOBEPXHOCTHOIO
cinosi. Koappunment
[TOBEPXHOCTHOI'O
HaTsKeHHs. CMaduBaroIye
Y HECMa4YUBaIOILIKE
unkoctu. KpaeBoit yron.
®opmymna Jlamaca.
[ToBepXHOCTHBIE U

2

2 |2

Pazn

en 7. Teepable Tena




17

AMopdHBIE U
KpUCTAJITUIECKHE Tea.
MOHO- ¥ TMOJIMKPUCTAILITBL.
OCHOBHBIC TTOHSTHS
KpucTauorpaduu.
Krnaccudukanus u THITBI

Paznen 8. XKuakue kpucramisl

18

OTKpBITHE )KUIKUX
KpHUCTAJIJIOB.
Krnaccudukanus u THITBI
KHUJIKUX KPUCTAILJIOB.

[Trnuntorrermue runruy

Pa3znen 9. DnemMeHTHl MONEKYISIPH

KyCTH

KH

19

Hcmonp30BaHne JaHHBIX O
CKOPOCTH U IMOTJIOIIEHUHN
YIIBTPa3BYKOBBIX BOJIH IS
HCCIIeJOBaHUH
TerUIO(pU3NIECKUX, YIIPYTHX,
CTPYKTYPHBIX U
[peTaKCalMOHHBIX CBOWCTB

OO11ast TpyA0€MKOCTb, B
Jacax

150

50

50

50

<DopMa OTYCTHOCTHU: 3K3aMCH

MMPOI'PAMMA ®U3NUYECKOI'O IPAKTUKYMA IO KYPCY «MOJIEKYJISAPHASA

OPUBUKA»

N3ydyenne MonekynsipHOH (U3UKU HEMBICTIUMO Oe3 mabopaTopHbiXx 3aHATUN. [losTomy
(GU3HYECKUN MPAKTHKYM SIBJISIETCSI BaKHOW COCTAaBHOM YAacCThIO B YHHUBEPCUTETCKOM MOATOTOBKHU
CIEINANCTOB — (PU3UKOB BBHICOKOW KBanupukanuu. [ maBHbIe 3a/1a4y MPAaKTUKyMa CIIEAYIOIINE:

1.Hay4yuTh CTyI€HTOB MPUMEHSTH TEOPETUUECKUI MaTeprasl MPOrPaMMHOTO Kypca K aHaJIu3y

KOHKPCTHBIX (I)I/I3I/I"ICCKI/IX CHTyaHHﬁ;

OKCIICPUMCHTAJIIbHO HU3Yy4YaTb OCHOBHBIC (I)I/I3I/ILIGCKI/IC
3aKOHOMCPHOCTH, OIMMPECACIIATh TOUYHOCTDb U CTCIICHL JOCTOBECPHOCTH PE3YJILTATOB SKCIICPUMECHTA.

2.03HaKOMHMTb C OCHOBHBIMHU 3KCIIEPUMEHTAJIbHBIMH METOJaMM TOJIY4YEHUS W3 OIbITa
¢usndeckoit napopmanmu. Haydants u3mMepsaTh BakHeWme Gru3ndeckre KOHCTAaHTHl M BEJTMUUHBI,
03HAKOMUTbH € OCIETHUMHU JOCTHKEHUSIMU COBPEMEHHON (PU3UKU B TOYHOCTH UX OTIPE/IEIECHUSI.

3.03HaKOMHTh C COBPEMEHHBIMH TPUOOpPaMH W APYrol HM3MEPHUTEIHHOHN ammapaTrypoi, c
OPUHIUIIAMA UX JeMCTBUSA, JaTh OO0IIMe CBeJeHHs 00 00JacTaX MX HPUMEHEHHMS, CIIOKHOCTH
NIPOBEICHUS] H3MEPEHHI, TOYHOCTH TIOJTYYCHHBIX BETMYNH M NCTOYHUKAX BEPOSTHBIX OMIMOOK.

4. ]laTb TpakTHYECKHE HABBIKM B OOpallleHMH C M3MEpPUTEIbHOM amnmaparypoil u
OKCTIEPUMEHTAIBHBIMA ycTaHOBKaMH. O3HAaKOMHUTH C TpaBHJIAMH TEXHUKH O€30MacHOCTH TIpU
MPOBEICHUH SKCIIEPUMEHTAIBHBIX UCCIIETOBAHHH.

5.Hayuntp  mpuMeEHSTH COBPEMEHHBIE  METOBI CTaTUCTHUYECKON
HKCIEPUMEHTAIBHBIX PE3yJIbTATOB, B TOM YHCIE ¢ TpuMeHeHrneM DBM.

B cooTBercTBUY ¢ 3THMH 3a1a4amMu HOPMUPYIOTCS TabopaTOpHbBIE pabOTHI M OTIMCAHMSI K HUM.

B xaxnoii maboparopHoii paboTe A0KHA OBITH c(hopMUpOBaHa 1€ paboThl. DTO MO3BOJIUT
CTYACHTY YETKO YSCHUTb, YTO SIBJISETCS TJIaBHBIM, Ha YE€M HaJ0 AaKIEHTUPOBaTb BHUMAaHME.
Omnwucanust 1abopaTOpHBIX padoT, KaK MPaBUIIO, BKIIOYAET B ce0s TAK)Ke TEOPUIO BOIPOCA, TEOPHUIO
OPUMEHSEMOI0 METO/a W3MEpPEHUl, ONMCaHHE SKCIEPUMEHTAIbHONH YCTAaHOBKH, 3a/aHUs
KOHTPOJILHBIE BOIIPOCHI M PEKOMEHIyEeMYIO JINTEPaTypy.

B o6mem ¢uzndeckom mpaktukyme MHTTY cTyneHTH mepBOro Kypca, BO BTOPOM CEMeCTpe
BBITIOJIHAIOT 1O pazaeny «MouekynsapHas gusnka» 12 mabopaTtopHbix pabot, mpudeM 9 paboT u3
HUX SBIAIOTCA  OOS3aTENbHBIMU Ul BCEX CTYAEHTOB, a OCTaJbHbIE PACHpPEIEISIOTCS
IPEernoIaBaTesieM [0 CBOEMY YCMOTPEHUIO C YUETOM IMOKEJIaHUH CTYICHTOB.

00paboTKu



ITepedenns 1abopaTopHbIX padoT mo pasaeny «MoaekyasipHas Gpusnka».

>~
3
Ne HaunmenoBanue 1ab0paTopHbIX paboT % - :i;
=
=8 £
1 2 3
Beoanoe 3ansaTHE 2
1. M3yuyenue noctogHHOi bonapliMaHa. 3
2. OnpeneneHyre OTHOUIEHMSI TEMJIOEMKOCTEHN Ira30B. 3
3.  OmnpeneneHre  MOJIEKYJSIPHOM  ra3oBOM  MOCTOAHHOM  METOJIOM 6
| | M30XOPHYECKOrO HArpeBaHus.
4. OmpeneneHue BSI3KOCTH M OCHOBHBIX XapaKTEPUCTHK MOJIEKYJSIPHOTO 3
JIBUYKEHHUSI TA30B.
5. Omnpezenenue BI3KOCTH KUIKOCTH METOJIOM 3
Crokca.
6. OmnpesienieHre MOBEPXHOCTHOTO HATSHKCHUS 5
METOJIOM OTpbIBA Kareb.
7. WccnenoBaHus 3aBUCUMOCTH IOBEPXHOCTHOIO HATSKEHUS KUJIKOCTH OT 3
TEMIEPATYPHI.
8. OmpeeneHne MOBEPXHOCTHOT'O HATSXKEHUS 3
METOJIOM OTpPbIBa KOJIbLIA.
I 9. Uzyuenue 3MEHEHUS SHTPOTIHH B 3
HEU30JMPOBAHHOM CUCTEME.
10. 3y4eHwue TEII0BOTO paclIMpEHHUs TBEPIbIX TEIL. 3
3adeTHOE 3aHSTHE. 6

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu peanuzarum nucuuIuInHb «MoJekymsipHas GU3UKa» UCTOJIb3YIOTCS
CIEeYIOIINEe BUBI YI€OHBIX 3aHATUI: KOHCYIbTAIUU, TPAKTHUECKUE 3aHATHUS, pedepaTsl,
CaMOCTOSITENIbHbIE PaOOTHI.
— KOHCYJIbTallUs MPEnoaaBaTes;
—caMOCToATeIbHasE padoTa CTYAEHTOB, KOTOpas BKJIIOYAET OCBOCHHWE TEOPETUUYECKOro MaTepuala,
MOATOTOBKY K MPAKTUYECKUM 3aHATUSIM.
[Tpu peanuzanuu MPorpaMMbl HCTIONB3YIOTCS CIEAYIONUE 00pa30BaTeIbHbIE TEXHOIOTHH:
— BHeayIuTopHas pabota B hopme 00s3aTEIBHBIX KOHCYJIbTAIIMN ¥ UHANBUAYAITBHBIX 3aHATHNA CO
CTyJIeHTaMH (TIOMOIb B TMOHUMAHUM TE€X WJIM HHBIX METOJIOB HCCJIEAOBaHUS MaTEpHaliOB, B
MOATOTOBKE pedepaToB M TE3UCOB IS CTYACHYECKUX KOH(MEPEHITUH U T.1.).
Jns momydeHus: TmyOOKMX W TPOYHBIX 3HAHW, TBEPABIX HABBIKOB U YMEHHUH, HEo0Xoauma
CUCTeMaTHYeCKasi CaMOCTOsITeNIbHAs paboTa CTy/IeHTa.
CamocTtosTenpHas padoTa Hy>KHa Kak JUIs MPOpabOTKH JIEKIIMOHHOTO (TEOPETUYECKOT0) MaTepuaa,
TaK | JIJIs1 TOATOTOBKHU K TAOOPAaTOPHBIM paboTaM M MPAKTUYECKUM 3aHSATHSM.
OcHoBarenpHasi CaMOCTOSITeNbHAsT paboTa HEoOXOoAMMa W TPHU MOATOTOBKE K KOHTPOJIBHBIM
MEPOTIPUSITHSIM.
Ha nexmusx ocoboe BHUMaHUE ClIeyeT yelsITh Ha OCHOBHBIE IMOHSATHS U OCHOBHBIC (pU3UYECKUE
3aKOHOMEPHOCTH. JIONOJIHUTH KOHCHEKT JIEKIMM, BBIACIUTh TJIABHOE CTYAEHT JIOJDKEH
CaMOCTOSITENIbHO, TOJB3YSCh YYEOHBIMH MOCOOMSMH, pPa3MEIICHHBIMH Ha caiite Kadeapsl.
NunuBuayanpHBIA calT KadeAapbl KpaiiHe HEOoOXOJMM JJIs YCIEIIHOTO BBIMOJTHEHUS pabodeit
MPOrpaMMBbI U yU4eOHOTO TIJIaHa, B IEJIOM.
[To Bcemy JEKIIMOHHOMY MaTepHally MOJArOTOBJIEH KOHCHEKT JEKIUI B AJIEKTPOHHON (popme U Ha
OyMaXHOM HocHTese, OOJbIIas YacTh TEOPETHUECKOro MaTephalia M3Jaraercs ¢ MPUMEHEHHEM



craiiioB (mpeseHTtanuii) B mporpamme PowerPoint, a Takke ¢ HMCIOIB30BaHUEM WHTEPAKTHBHBIX
JIOCOK.

IIpakTnyeckne 3aHATHA CIOCOOCTBYIOT aKTUBHOMY YCBOEGHHUIO TEOPETUYECKOIO
MaTepuana, Ha OTHUX 3aHATUAX CTYIEHTbl y4arTcsi MPUMEHATh (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH JUISI peIIeHUs] KOHKPETHBIX NMPAKTHUYECKUX 3a/a4 M TPaMOTHYIO 00pabOTKy HX
pe3yNbTaToB, BKIOYast ITOrOBBIM KOHTPOJIBHBIM MEPONPUSITUEM (aTTeCTallMel) SIBIIAETCS 3a4eT.
Bormpoch! k 3adery sBISAIOTCA KOHKPETHBIMHM IO COOTBETCTBYIOLMM TE€MaM U JOCTYIHBIMHU 4epe3
caiitT kadeapsl. Jls ycrenHoro pe3yjibTaTa Ha 3a4eTe CTyJIEeHTaM PEKOMEHYeTCsl OTBEThl Ha HUX
IIPOJYMBIBaTh, TOTOBUTH 3apaHEE U CUCTEMATUYECKU 11O MEPE U3YyUEHUSI COOTBETCTBYIOIIUX TEM.

6. YueOHO-MeTOAUUYeCKOe  o0ecliedyeHHEe  CAMOCTOSITeIbHOW  padoThl  CTY/JAEHTOB.
OueHoYHBIE CpeACTBA /ISl TEKYLIEro KOHTPOJIs YCIeBaeMOCTH, POMEKYTOUYHOI aTTecTallun

o uToraMm OCBOCHus1I JTMCIHUIIJINHDBI.

6.1. Ilian camocTosAITEILHOMH PadOTHI CTY/ICHTOB

Tabauuya 6.1.
Ne HaumeHnoBanue pasaena Bun ®opmbl kKOHTPOJIs | KoanyecTs
n/n (TeMBbI) TUCIMIITTHHBI CaMOCTOSITEeJIbHO 0 4acoB
il paboTbI
1. OcHoBHBIE 1. PaGora c YCTHBIN OITpOC 2
napaMeTpbl MOJIEKYI U yueOHOI
MOJIEKYJISIPHOTO JUTEPATypPOH.
TIBUKECHUS 2. BoimonHenue
JIOMAIITHET O
3a/laHus
3. Pemenne
3a1a4
2. OcHOBHbIE 1. PaGora c YCTHBIH OIpoc 2
MIOHATUS TEOPUH yueOHoM
BEPOSITHOCTEU U JIUTEPATypOM.
MaTeMaTUYEeCKOM 2.Beimonxenue
CTaTHCTHUKH. JIOMAIITHETO
3aJlaHus
3. Pemenne
3a1aq
3. CrarucTuueckuii MeTot 1. PaGora c YCTHBIN OIpoc 2
TennoBoi KOHTAKT yueOHOM
MEXy CHCTeMaMH JTUTEPATYPOM.
2.BbInoHEHNE
JIOMAIITHETO
3a/laHus
3. Pemenne
3a1aq




CTaTHCTHYECKUI METOT

pacnpeneneHus

Makcsenna, boipiimana

1. PaGoTta c
yueOHOI
JIMTEPATYpPOil.
2. .Brmonxenue
JIOMAIITHETO
3aJaHHs

3. Pemienne

3aJa4

YCTHBIN OITPOC

Hauana
TEPMOJIMHAMUKHI

1. Pabora c
y4eOHOMH
JIUTEPATYPOI.
2.Bremonnenue
JIOMAaIITHETO
3aJaHMs

3. Pemenue
3a1a4

YCTHBIN OIIPOC

YpaBHeHue
Ban nep Banbca
Peannable ra3el

1. Pabora c
yueOHO
JIUTEPATYPOH.

YCTHBIN OITPOC

2.Bremonnenue
JIOMAIITHETO
3aJaHUs

3. Pemenue
3aja4

1. PaGota c
yueOHoM
JUTEPATypOH.
2.Brmonnenue
JIOMAIITHETO
3aJaHHs

3. Pemenne
3aja4

1. PaGota c
yueOHoM
JIATEPATYpPOH.
2.Bremonnenue
JIOMAIITHETO

3. Pemenne

7. daz3oBLIe
TIEPEXOIbI

YCTHBIH OIpoc 2

8. bpoyHoBckoe
JIBIDKECHUE.
Kunematnueckue
XapaKTEPUCTUKH.

YCTHBIH OIpoc 2

3aga4

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSATEJbHON Pa0OThI CTYACHTOB

YyeOubiM 1manoM  HampaBieHuss mnoarotoBku 03.03.02. ®dusuka 10  IUCIUILIMHE
«MonekynsapHas (U3HKa» MPeaycMaTPUBACTCS CaMOCTOSTENbHAs paboTa CTYACHTa, KOTOpas
BBITIOJTHSETCS CISAYIONUMHU BHIAMHU CaMOCTOSITEIbHON pa0OThl: HAlMMCAHUE KOHTPOJIBHOU PaboThI
0 JTUCITUILIMHE, ¢/lada KOJUIOKBHYMA.

Buabl camocTosiTeIbHON padoThl MATUCTPOB:

- U3YYCHHE TEOPETHYECKOr0 MaTepuaa Mo KOHCIEKTaM JICKIIUH W PEKOMEHIOBAaHHBIM YYCOHBIM
nocoOusiM, MOHOTpapuIecKoi yueOHO uTeparype;

- CaMOCTOSTEIPHOE M3yYeHHE HEKOTOPBIX TEOPETHYCCKUX BOIPOCOB, BBIJCICHHBIX B IpOrpamMme
JTUCITUTIIMHBI, HEPACCMOTPEHHBIX Ha JICKIIUAX;



- BBINOJIHEHHE KOMILJIEKCA 3a/laHUuil TEOPEeTHYECKOro XapakTepa, PacueTHBIX U rpaHUuecKux Io
BCEM pazjziesiaM JUCIUTUINHBL,

IHopsiok BHINOJHEHHUS] U KOHTPOJISI CAMOCTOSITEIbHOI padoThl MATMCTPOB:

- TpeIyCMOTpPEHa eXEHEJeNbHasi CaMOCTOsTeNbHass pabora oOydarommMxcsi MO HU3YyYEHHIO
TEOPETUYECKOI0 JIGKIIMOHHOTO MaTepraia; KOHTPOJIb BHIMOIHEHHs 3TON paboThl MPEAyCMOTpPEH Ha
MPaKTUYECKUX 3aHATHUAX MO JAHHON NUCIMILIUHE;

- CaMOCTOSITEIbHOE M3yUYEHUE HEKOTOPHIX TEOPETUUYECKHX BOIPOCOB, BBIICICHHBIX B IpOrpamme
JUCLMIUINHBI M HEPaCCMOTPEHHBIX Ha JIEKIUSAX IPEAyCMaTpUBAETCi II0 Mepe H3y4eHHUs
COOTBETCTBYIOIIUX pPAa3JelioB, B KOTOPBIX BBIACIEHBI 3TH BOMPOCHl ISl CaMOCTOSITEIIBHOIO
U3y4YeHUs; KOHTPOJIb BBINIOJHEHUS STOM CAMOCTOSTENBHOW padOThl MPEIyCMOTPEH B pPaMKax
MIPOMEKYTOUHOTO KOHTPOJISL — 3a4eT MO JaHHON AUCLHUIUINHE;

- BBINOJIHEHUE W THCbMEHHOE O(OpMIICHHE KOMIUIEKCAa 3aJaHUl TEOPETHYECKOro XapakTepa,
KOHTPOJIb BBIIOJHEHUS 3TOM CaMOCTOSITENILHOM pabOThl IPEyCMOTPEH MPHU 3aBEPIICHUH U3YUYECHUS
JUCLUIUIMHBI 110 MPEACTaBICHHOMY B I€YaTHOM BHJE OTYETY IO ATOMY BHJly CaMOCTOSITEIBHOM
padoTHI;

-KOHTPOJIb BBITIOIHEHUS 3TOW pabOThI MPETYCMOTPEH HA MPAKTUUYECKUX 3aHATUSIX;
Ilpomesicymounwtit Konmpois. B TedeHue cemectpa CTYJACHTbI BBIIOTHSIOT:

- MPOMEXYTOYHBIE KOHTPOJBHBIE PAaOOTBI BO BpPEMsl NPAKTUUYECKUX 3aHSATUW JUIsl BBISBICHUS
CTETNIeHH YCBOCHHUS MPOUICHHOTO MaTepHana;

- KOJUIOKBUYM 10 KOHTPOJIbHBIM BOIPOCAM, OXBAThIBAIOLIMM 0a30BbI€ BOIIPOCHI Kypca

Hmozoevlii KOHmpop. 3a4eT B KOHIIE CEMECTpa, BKIIIOYAIOIIUI MPOBEPKY TEOPETUUECKUX 3HAHUN
U 110 BCEMY NPOHJIEHHOMY MaTepuay.

- IMCbMEHHAasi KOHTpoJibHas padota — 10 Ganos,

- TecTupoBanue- 10 6amos.

6. 3. OueHoYHbIEe CPEACTBA VISl TEKYLEr0 KOHTPOJISI yCIIeBaeMOCTH, IIPOMEKYTOYHOI
aTTeCTALMH 110 UTOraM OCBOCHHS JMCHHUILIMHBI M y4e0OHO-MeToAnYecKoe odecnedyeHue
CaMOCTOSITeILHOH paboThl CTY/ICHTOB

BOITPOCHI JIsI CAMOITPOBEPKHU U NIOAI'OTOBKH K ITPOMEX KXYTOYHOMY
KOHTPOJIIO. TECTOBBIE 3AJIAHUSI.

TecToBbIE 3a1aHU.

1. Kakumu mapameTpaMu OmNpeenseTcs cocTosHue BemiecTBa? Kakue M3 3THX MapaMeTpoB
MO>XHO Ha3BaTh CTATUCTUYECKUMH U TTOYEMY?

2.Kakue nBe naeanusamnu sBISIOTCS OCHOBOH OIpeieIeH s IOHSATHUS HIealbHOoro ra3a’?

3.Kakoii mporiecc m3MEeHEHHUSI COCTOSTHUS HMICATBHOTO Ta3a HA3bIBACTCS MU30TEpMHUYECKUM. U
KaKoB ero rpaduk?

4 Kakoil TporiecC M3MEHEHHUs COCTOSIHUSI MACATIbHOTO Ta3a Ha3bIBaeTCA M300apUUYECKUM U
KaKoB ero rpaduk?

5.Beipazute n3obapuyeckuii 3aKkoH Kak 4depes t (Temmeparypa B rpamycax llembcust), Tak u
yepe3 T (B KenbBuHax).

6.Kakoif mporiecc M3MEHEHHSI COCTOSHUSI HMJICATBHOTO Ta3a HA3bIBACTCS W30XOPHUYECCKHM U
KaKoB ero rpaduk?

7.BeipazuTe M30XOpHUECKUI 3aKOH Kak uepe3 t (Temmeparypa B rpagycax llembcus), Tak u
yepe3 T (B KenbBuHax).

8.UTo Ha3bIBaeTCS MOJICKYJISIPHON Maccou?

9.Yto Takoe oMH MOJIIb BemiecTa?

10. Kak paccuuTtaTh MOJIIPHYIO MacCy BELIECTBa, MOJIEKYJbl KOTOPOIO COCTOSIT U3
HECKOJIbKMX aTOMOB?

11. ChopmynupyiiTe U 3aMUITUTE 3aKOH ABOTAIPO.

12. chopmynupyiite u 3anumuTe 3aKoH JlaabToHa.

13. B kakux 3HAUEHUAX UM B KaKUX MapaMerpax OIpPeessiOT BBIPAKEHUE «HOPMaJIbHbIE
yCIIOBUS»?



14. Tlonyuynte ypaBHEHHE COCTOSHMS WIeallbHOTO rasza. Hamuiure 3TOT 3aKOH AJii OJHOTO
MOJIb UJICANTBHOTO Ta3a U I 0000 KOJIMYECTBa rasa.

15. Kak BbIBOAMTCS yHUBEpCaabHas ra3oBas mocTtosiHHas R mpu BeiBoje 3akoHa Kiaiinepona-
MenneneeBa? Yemy paBHa BenuuuHa R B cucreme CU.

16. OOBsicHUTE, TOUYEMY YAaCTHUKH KPACKH onbITe bpoyHa IBUXKETCS XaOTHUECKH.

17. BeiBequTe OCHOBHOE YpaBHEHHE KMHETUYECKOW TEOPUU ra30B, ONPEIEISIIONIEE BEIUUNHY
JABJICHUSI MOJIEKYJI HI€aIbHOTO ra3a Ha CTEHKY COoCy/a.

18. Kakue enuHHIIBI ©3MEPEHUS AaBICHUS BBl 3HAaETE?

19. llonyuwure, KaK cpeiHssE HHETUYECKAsl SHEPTUs OAHOATOMHON MOJIEKYJIbl HCaIbHOTO ra3a
CBsI3aH ¢ a0COFOTHON TEMIIepaTypoii raza.

20. Yo Ha3pIBaeTcs nmocTosiHHOM bonbiimana? Yemy ona paBHa?

21. Onumute onbit llItepHa u monyunrte GopMyIry Ajisi OMpeAeTICHUs] CKOPOCTH ¢ MOJIEKYII
rasa.

22. 3anumurte (HOopMylly pacHpenesieHus MOJIEKYJd ra3a MO CKOpPOCTSIM (pacmpeneneHue
Makcgemia).

23. Hapucyiite rpaduk pacnpenenenus Makcseia.

24. xaxoB (PM3MUYECKU CMBICH IUIOMIA M IO KPUBOK pacrpeneincaust Makcpeia?

25. Kak usmensiercs pacnpeaeneHue MakcBelia ¢ pocTOM TeMIlepaTypbl?

26. Kak 3aBHCHT OT TeMIIEpaTypbl CPEAHSS KBaIpaTUIHASI CKOPOCTh IBHKCHHS MOJICKYJI?

27. Uto Ha3bIBaeTCs HauboJee BEPOSTHOM CKOPOCTHIO MOJIEKYJI raza?

28. Kakast cBsA3b CYyIIECTBYET MEXAy pacupeneieHneM MakcBemia U pacupeieiieHHeM
I"aycca?

29. BeiBeiure 6apomeTpudeckyto Gopmyy.

30. Uto Takoe BHyTpeHHsAs »Heprusi? Kakue BuAbl dHEpruu MOJIEKYJ] Tela BXOIAT B €ro
BHYTPEHHIOIO dHEPruio?

31. Kak onpezensercs U 4eM U3MepsieTcs KOIUYECTBO TEIUIOTHI, TepeJaHHOM Tey?

32. Kak BwIpaxkaercs paboTa, MpOW3BOIMMAs TEJIOM HaJ BHEIIHUMHU TeJaMH TPH MajloM
U3MEHEeHUU 00beMa 3TOro Tesna?

33. Kak 3anmchiBaeTcsi 1 YMTAETCS NIEPBOE HAYAJIO0 TEPMOTUHAMHUKH ?

34. Ilpu xakux ycnoBusix nuddepeHuanbHas Gopma SBISETCS MOTHBIM JU(depeHInaIoM U
YTO TaKoe (PYHKIHSI COCTOSIHUE?

35. KakoBo camoe Ba)kHOE CBOMCTBO (PYHKIIMU COCTOSTHUS?

36. Uto Ha3bIBaeTCS YMCIIOM CTENIEHEW CBOOOIBI Tea?

37. O0bsAcHUTE, CKOJBKO M TOYEeMy CTeneHeil cBoOObl UMEET OJHOATOMHAsl, JByXaTOMHasl,
Tpex — (6osee) aToMHas MOJIEKYJa rasa.

38. Kak mosyuuTh BBIpaXKEHHE JJIs1 BHYTPEHHEW SHEpPruu MOl WAEaIbHOIO rasa, MOJIEKYJI
KOTOPOTO UMEIOT | CTereHel cBOOO IbI?

39. Uro Ha3pIBaeTcs YJIENbHOM TeruioeMKocThio BemiecTBa? TemmoeMkocTs? ModsipHOi
TEMJIOEMKOCTBIO?

40. TTosicHuTe MOYEeMy TEIUIOEMKOCTH IMpPH IMOCTOSIHHBIX JIABJICHUSAX U OObEeMax SBISIOTCS
(GYHKIHSIMU COCTOSTHHUSL.

41. N3 xakux pu3nuecKkux cooOpakeHUil cieayeT, YTo TEeIJIOEMKOCTh HUJeaJbHOro ras3a MpH
MOCTOSTHHOM JIaBJICHUU OOJIbIIIE, YeM MPHU MTOCTOSTHHOM 00Bheme?

42. 3aBUCHT JIM TETJIOEMKOCTb I'a3a OT MOJIS TSHKECTU B KOTOPOM OH HAaXOIHUTCs?

43. Vcrionmp3ysl TepBOE HAYAI0 TEPMOAMHAMHUKHU TIONYYHTE BBIPAKEHHE I MOJSPHOM
TEIUIOEMKOCTH ITPU MTOCTOSTHHOM 00bEME UACaTbHOTO rasa.

44. Tlonyuute ypaBHeHue Maifepa, CBS3bIBaIOIIEE MOJIIPHBIE TEIUIOEMKOCTH HJI€aTbHOIO ra3a
U TIOCTOSIHHOM 00BEeMe.

45. KakoBO OCHOBHOE OTJIMYME BBIBOJIOB KJIACCUUECKOW M COBPEMEHHOW KBAaHTOBOUW TEOPHU
TEIJIOEMKOCTEH raza?

46. Hapucyiite rpaduk 3aBUCUMOCTH pPEATbHOM TEIUIOEMKOCTH Ta3a OT aOCOJTIOTHON
TEMIIEPATYPHI 3TOTO Ta3a.

47. Kak BbIpa)aeTcsi OTHOIIICHHE TETUIOEMKOCTEH Yepe3 YHCIIO CTEIEeHEW CBOOOBI MOJICKYJ
UJEAIIBHOTO rasa.



48. ITouemy TermoemkocTu Cp u CV aBisrOTCS QyHKIMSIMU COCTOSTHUS?

49. Kaxoii mporiecc Ha3bIBaeTCs aaradaTUyeCcKum?

50. KakoBbl [1Be peanbHble BO3MOXXHOCTH TOJYyYUTh Ha OIBITE IMpolecc OMU3KUN K
aanabaTuaeckomy?

51. IlokaxkuTe C TOMOIIBIO MEPBOrO Hayala TEPMOAMHAMHKH, B KaKUX CiIy4asxX IpU
a711abaTUYecKoM MPOLIECCe MPOUCXOIUT HarpeBaHHE rasa.

52. BeiBeiuTe ypaBHEHHE ainabaTHUECKOTo MpoIiecca.

53. Hapucyiite B xoopaunarax P-V m3orepmy m aamabary. OObsicHHTE moyemy aauadara
Kpyue U30TEpPMBI.

54. [lomyunte BBIpaKEHHE IJs1 PaOOTHI, MPOU3BOAMMON TPH aAMA0ATUYECKOM IIpoIecce ¢
U7eabHBIM a30M.

55. KakoBa pabora ra3a mpu u30XOpuueckom mporecce?

56. Kakora paboTa raza npu n3zobapudeckom mpoiecce?

57. BeBenuTe GopMyidy pabOThl WACATHHOTO Ta3a NMPH H30TEPMHYECKOM H3MEHEHHH €ro
o0bema.

58. Kakwue mporecchl B IpUpOe HA3bIBAIOTCS HEOOpATUMBIMH?

59. Uto Ha3bIBaeTCst 00paTUMBIM IpolieccoM. Kak MOXKHO OCYIIECTBUTh TaKOW Iporecc?

60. O0bsacHuTEe TOYeMy OECKOHEYHO MOJICNBHBIM TpoIecc Heo0s3aTeNbHO —SBISETCS
PaBHOBECHBIM M OOPAaTUMBIM.

61. Uto Takoe mmkimmueckuid mporecc? Kak BepakaeTcss rpaduyeckd pabora MpsMOro,
00paTHUMOro u BCero nukmia?

62. Uto Takoe nuki Kapuo?

63. [lomyuuTte BoIpaskeHue ais koadduuenta nouesnoro aevicrsus (KI1JI) muxna Kapno.

64. 3anummre ¢GopMydy, B KOTOPOW DHTPONUS OHpeAenseTcs JOorapupmMoM dHCIa
MHUKPOCOCTOSIHUH, TOCPEICTBAM KOTOPBIX PEaTU3yeTcsi MaKpOCOCTOSTHUE.

65. DHTpONHIO HA3BIBAIOT (PYHKITHUEH COCTOSIHUS, YTO ATO 3HAUUT?

66. [Touemy B COCTOSIHUE paBHOBECHS SHTPOIHMSI JOCTUTAeT MakcuMyma?

67. Uem 00yciI0BIICHO HEyOBIBAHUE SHTPOIUH B U30JIMPOBAHHON CUCTEME?

68. [IpuBenute pasnnynbie GOPMYIUPOBKU BTOPOrO Hayasla TEPMOJMHAMUKH.

69.Uto Takoe BepoATHOCTh cocTtossHua? Kak  dopmynupyercss BTOpoe  Hadayio
TEPMOJIMHAMMKH Yepe3 MOHSATHE BEPOSATHOCTH COCTOSIHUSI CUCTEMBI?

70. Yro takoe dpaykryarmu? Kakue Qmykrannu gamie BCTpEJaroTcs: OONbIINE WK Malbie?

71. TlokaxxuTe, YTO UMEHHO (QIIYKTyallMM OTPaHMYMBAIOT «CHHU3Y» NMPUMEHHMOCTH BTOPOIO
Havaia TePMOTUHAMHUKH.

72. YeM oTnHMyaeTcst peasIbHbIN ra3 OT UeaabHOro?

73. [lpn xakuX AaBICHUAX TEMIIEpaTypax pasinyusi MEXIY peallbHbIM U HCAbHBIM Ta30M
BO3pacTaroT?

74. Kak BBITTISAUT U30TEPMa peasIbHbIX Ta3a U KUIAKOCTU?

75. Kak cBsi3anHa moctostHHas_D B ypaBHeHuu BaH-nmep Baanbca ¢ coOCTBEHHBIM 00beMOM
MOJIEKYJ peaJIbHOTO Ta3a.

76. Hanmmute ypaBHeHue Ban-nep-Baanbca s onHoro Mojist rasa u Uil J1H000Tro
KOJINYECTBA ra3a.

77. Haueptute Heckonbko wu3oTepM Ban-gep-Baanbca i pasnuuHbIX TeMmeparyp B
koopauHatax P(V).

78. YUem u3orepma Ban-nep-Baanbca oTnnyaercss OT ©30T€pPMbI peajibHOTO Trasza’?

79. 3anmmmte ypaBHeHHe BaH-mep-Baanbca mo crenern oobema V. CKOJIBKO KOpHEW WMeEeT
JTaHHOE ypaBHEHHE?

80. Ilokaxxute ©Ha TrTpaduke ypaBHeHHs Ban-mep-Baanbca 001aCTh METACTAOMIBHBIX
COCTOSIHMI?

81. Kakas nzotepma Ban-nep-Baanbca Ha3pIBaeTCsi KpUTHUECKOM?

82. Ilonmyunte kputnueckue napameTpsl Pxp., Vkp., Tkp., myrem cpaBHeHUE KO3(PDHUITHIESHTOB
B IBYX YPAaBHEHHSX TPEThEH CTEIICHH.

83. KakuM 00pa3oM MOXHO TPEBPATUTh B KHUAKOCTh TaKWE Ta3bl, KaK a30T, KHCIOPO/I,
BOJOPOJ, FeInii?



84. Ilpu xakuX yCIOBHIX KUIKOCTh OOJIbIIIE UCTIAPSIETCS TIPH IaHHON TemmepaType?

85. KakoBa pa3zHuIia Mexa1y HUCIIapeHUueM U KUTIeHHEeM?

86. Kak 3aBHCHT 1aBJI€HHE HACBHILLIEHHOT'O M1apa OT TeMIepaTypbl IPH MOCTOSTHHOM 00beMe?

87. Uem cBolicTBa mapa OTIMYaeTCs OT CBOMCTBA ra3a?. [Ipu KakuxX ycIOBHUSX MOXKHO K TMapy
IPUMEHSTh ra30BbI€ 3aKOHBI?

88. KakoB MexaHn3M 00pa30BaHMs MEPEOXIAXKACHHOTO apa U MePerpeTon KuaKoCcTu?

89. mouemy ucnapeHue >XKUJKOCTU COIPOBOKAAETCS €0 OXJIaXAeHUEM?

90. O0bacHUTE IPUYNHBI BOSHUKHOBEHHS TOBEPXHOCTHOTO HATSKEHHS B HKHJIKOCTSX.

91. Maiite onpeaenenue ko3¢ uIHEeHTa MOBEPXHOCTHOIO HATsXKEHUsI. B Kakux equHMLAX OH
u3Mepsiercs?

92. BeiBeniure Qopmyny Jlamuiaca Juisi  JONOJHUTENBHOIO JABJIEHHS IOJ HW30THYTOM
MOBEPXHOCTBIO KUAKOCTBIO.

93. Ha aByx xoHuax II - o0pa3Hoil cTeKISHHON TpyOOUKH BUCAT JIBa MBUIbHBIX Iy3bIpsi, OUH
no 6osbiie npyroro. Uro ¢ Hum Oyaer gansire? [louemy?

94. Beieute GOpMyITy BBICOTHI IOJIBEMA )KUJKOCTU B KaWJUIIPHON TpyOOuUKe.

95. kakyto (hopMy pUMET HEKOTOPAst Macca )KUIKOCTU B YCIOBHUSX HEBECOMOCTH.

96. Kakyto (hopMy npUHUMAET KaIulsd Macjia Ha IOBEPXHOCTH BOJbI?

97. 3MeHUTCs 71 TOBEPXHOCTHOE HATSDKEHUE BOJBI, €CIIU JOOABUTH B BOJY CIHUPT?

98. KakoBbl IpUYMHBI CMAYMBAaHUS U HE CMAuMBAHUS KHUJKOCTSIMU IOBEPXHOCTEH TBEPAbIX
Tein?

99. Yro Ha3biBaeTcs KpaeBbIM yriioM? KakoBbl BeJIMYMHBI KPAEBbIX YIJIOB NIPH CMAYUBAHUU U
HecMauruBaHUU?

100. OObsacHuTE NOBEIeHNE CMauMBAIOIIeH U HECMauMBaIOLIEH KHUIKOCTH B KallMJUISIpax.

101. Kakyto posb UTparoT KanuUISiPHbIC SIBJICHUS B IPUPOJIE, B TEXHHUKE?

102. Tlouemy B YCIOBHUSIX 3€MHOI'O MPUTSIKEHUS MOBEPXHOCTHOE HATSIKEHUE IMPOSBISIETCS
JIMIIG JIJIS] MAJTBIX O0BEKTOB )KUIKOCTH, HAITPUMEp Karemnb?

103. Tlouemy mMasileHbKHE KallIu KUAKOCTH UMEET 11apoodpasHyto hopmy?

104. Tlpu KakWxX YCIOBHUSAX pPACTBOPEHHOE BEHIECTBO KOHIIGHTpHUpYETCs JHOO B
MOBEPXHOCTHOM CJIO€, JTUOO BHYTPH KUIAKOCTH?

105. Tlouemy c yBemMYEHHEM TEMIIEpPAaTyphl TUIOTHOCTh W JABJICHUE HACHIIICHHBIX MapoB
YBEJIMYHUBAETCSI, @ IOBEPXHOCTHOE HATSHKEHUE YMEHbINAETCs?

106. Hapucyiite quarpaMMy COCTOSIHHSI HEKOTOPOTO BEIIECTBA B KOOPIWHATAX IABIICHHE —
TEMIIepaTyphbl, coepxkalieil TPOHHYIO TOUKY.

107. KakoB ¢u3ndeckuii CMBICI TPOWHOMN TOUKN?

108. Kakwue BB CHJT CBSI3U MEXKAY YacTUI[aMM TBEPAOro Tena Bbl 3HaeTe? Kak oObsicHseTcs
BO3HUKHOBEHUE COOTBETCTBYIOLUX CUI?

109. KakoBa pa3HuIla B aTOMHO-MOJIEKYJIIPHOM CTPOEHUH aMOpP(GHOr0 U KPUCTAJUIMYECKOTO
Tena?

110. Touemy TemmepaTypa KpHUCTAIMYECKOTO Tejia B MpPOIECCe €ro IUIaBICHHsS OCTaeTcs
ITOCTOSTHHOW 7

111. Tlouemy mnpu pacTBOPEHUH IIOBAapE€HHOM COJNM B BOJAE TeMIlepaTypa pacTBopa
MTOHMXKaeTcs?

112. Tlouemy BoJa NP KPUCTAJUIU3ALIUU PACTBOPSIETCS?

113. Yro Ha3pIBaeTCs KPUCTALIHYECKOW aHU30TPOITHEH U KaKOBBI €€ TPUIHHBI?

114. Tlonyuute 3akoH J[ronmonra u IltH, ompenensiomeld TEIIOEMKOCTh TIpaMM-aToMa
TBEP/OrO Tela.

115. KakuM COOTHOILIEHHEM CBSI3aHHBI MEXAYy cO000i KOIPPUIMEHTH JTUHEHHOTO W
00BEMHOT0 paCIIMPEHHI TBEPIOTO Tena?

116. B kakux eaWHUIAX BBIPWKAIOTCA KOIDOUIMEHTH JHUHEHHOTO HW  0OBEMHOTO
pacipeHuii?

117. CxonbKO THUMOB KPUCTALTNYECKUX CUCTEM UMEETCs?

118. Ckonbpko MMeeTcs TUIOB NPUMHUTUBHBIX mapaienud  bpaBe? W ckoibko umeercs
pemerok bpase?

119. Kak o6o3HavaeTcst HaNpaBJICHUE U MJIOCKOCTU B KpUCTAILIAX?



120. B yem cOCTOUT HEIOCTATOK MOJIETH JIJIsl TETUIOEMKOCTH TBEPAOTO Teja, MPEAJIOKEHHON
OiHIITetHOM?

121. Yro Takoe ¢honon? Kakue npyrue snemMeHTapHbIe BO30OYXKICHUS BbI 3HaETE?

122. Kak temneparypa Jlebast cBsi3aHa CO CPEAHEH CKOPOCTHIO 3BYKa B BEIIECTBE?

123. KakoBbl HCTOUYHUKH [e€(EKTOB MaKPOMOJIEKYJSIpHBIX KpucramioB? Ilepeunciute
OCHOBHBIE JIC(EKTHI.

124, 3anummuTe ypaBHEHUE I TpeX SBIEHUU mepeHoca: nuddy3un, BHyTPEHHETO TPEHUS,
TEIUIONPOBOIHOCTH.

125. 3anummure Qopmyiy cpemHed anuHBI mpoOera Mojekynbl raza. Kak sta BenmduHa
3aBUCHT OT JIaBJICHUS raza?

126. Tlonyuute BBIpRXXEHHE JUISI CPEAHETO YHUCIA CTOJKHOBEHHH B CEKYHIy MOJIEKYJIBI
UJCATLHOTO Ia3a U APYTUMHU MOJIEKYJIAMHU.

127. Tloyemy nuHamuyeckasl BSI3KOCTh HE 3aBUCUT OT JaBJICHHUS U PACTE€T, B OCHOBHOM,
MPOMOPIIMOHAIILHO KPaK0 KOPHIO KBaIPATHOMY U3 TEMIIEPATYPhI?

128. B yem cocToWT riaBHOE OTJIMYME MEXaHHU3Ma MepeHoca B TBEP/bIX TeIaX OT MEXaHHU3Ma
nepeHoca B razax?

129. Korpaa nBuxeHue Tena, najgaroniero B >KUIKOCTH, CTAHOBUTCS PAaBHOMEPHBIM?

Hrorosasi popma KOHTPOJIS
IIpuMepHBIE€ BOIIPOCHI K 9K3aMEHY:
BWJIET 1 1
1. [TpenmeT MoNeKyJIIpHON (PU3UKU. ArperaTHbIC COCTOSHUS U (a3bl BemecTBa. MeTOo bl OITUCAHS
SBIICHUY (IMHAMUYECKHM, CTATUCTUYECKUH, TEPMOTUHAMUYECKHI ).
2. MeTo TepMOIMHAMUYESCKUX MTOTCHIIMAJIOB, TpeoOpa3oBanue JIexkanapa.
BWJIET [ 2
1. CraumoHapHble U paBHOBECHBIE COCTOSIHUSA. TepMonHaMuyecKue napameTpsl. TeninoBoi
KOHTAaKT MEXIY CUCTEMAaMHU - TEPMOJIUHAMUYECKOE pacCMOTpeHUE. TepMOAuHaMUYECKOE
ONpeAeIICHUE TEMIIEPATYPBI
2. TerioBbIe CBOMCTBA TBEPABIX Tel. TemmoéMKOCTh, MOJENb DWHIIITeHA, DiiHIITeitHa-/[ebast.
Teopema [le6as. TemioBoe pacmupenue. Y paBHEHUS COCTOSTHUS.

BWJIET 13

1. MUKpO- 1 MaKpOCKOITUYECKHE COCTOSIHUS cUCTEMBI. [locTynat paBHOBEPOSITHOCTH U
sproauyeckas runore3a. OIyKTyauu.

2. TennaoeMKOCTb, BHYTPEHHSS SHEPTHsl UeabHOro raza. TemnoéMKkocTh uieansHoro rasa. Ooume
IIOJIOKEHUSI KBAHTOBOM TEOPHUH TEIUIOEMKOCTH ra3a.

BUJIET [ 4

1. TenmoBOM KOHTAKT MEXAY CHCTEMaMH - CTATUCTHYECKOE paccMoTpeHne. CTaTuCTUIecKoe
OIIpEIECIIEHUE TEMIIEPATYPBHI.

2. CtpykTtypa xuakocteil. Monens xunkoctn OpeHkens.

BUJIET [15

1. Pactipenenenue MakcBesia 1 €ro CBOMCTBA

2. IlepBoe Hauano TepMoguHaMuku. OOpaTuMble M HEOOpaTUMBIE TPOLIECCHI.

BWJIET (1 6

1. I'a3 Bo BHeHIHEM NOTEHIMAILHOM 1tosie. Pacnipenenenne bonbumana. bapomerpuueckas
dbopmya.

2. uakue KpucTauibl.

BWJIET (17

1. Pactipenenenue Makcpemta-bonbsiiMana. KuneTnyeckue XapakTepUCTUKNA MOJIEKYJISIPHOTO
nBIKeHUs. PacnipeneneHue sHEPTUn Mo CTENEHSIM CBOOO/IBI.

2. OTpuuarenbHble TEMIEPATYyPHI.

BUJIET [1 8

1. U3oTepMuueckuii 1 n1300apUUIECKUIA MPOIIECCHI B Pa3pEKEHHBIX ra3zax. TepMoIuHaMUYECKOe
oIpezeNIeHue MOJENIN UAeaIbHOro raza. KBasucrarnueckue u30mnporecchl. Y paBHEHUE



MOJINTPOITMYECKOTO IIPOLIECcCa.
2. OCHOBHBIE CBOMCTBA U XapaKTEPUCTHUKU >kuakocTel. XKuakue pactBopsl. 3akoH Payis u 3akoH
I'enpu 151 ME€ATBHBIX PaCTBOPOB.
BUWJIET [1 9
1. [luknuyeckue MpoLecchl U TEIUIOBbIE (XOJIO0MIbHBIE) MAIUHbL. [[pUHIUIIBI TOCTPOCHHUS
TEIJIOBBIX
mamuH. [k Kapuo u ero KIT/I.
2. Cunsbl Ban-nep-Baansca. [lotenuuan Jlennapa-/l>xoHca.
BWJIET [ 10
1. Bropoe nHauano repmoanHamuku. [locTpoenne abCcoIfOTHOM TEPMOAMHAMUYECKOM Kb
temnepatyp HepasencrBo Kiaysuyca.
2. IIpy3HaKky KpUCTAIIIMYECKOTO COCTOSIHUSA. CUMMETPUS U 3JIEMEHTBI CAMMETPUU.
Kpucrannumueckas pemérka. Knaccudukanus kpucrtamios. Kpucraminueckue Kiaccsl U
(duznyecKue TUIbI KPUCTAIUIIOB.
BWJIET [ 11
1. TepMoaMHaMHUYECKOE ONIPEIENIEHUE SHTPONNH. VI3MeHeHre SHTPONMH B 00paTUMBIX U
HEOOpaTUMBIX ITpoLieccax.
2. lNomumepsl. O0ImIas XapakTepUCTUKA U KITACCHU(PUKAITHSL.
BWJIET [ 12
1. Craructuueckas Gpopmynuposka Il Hauana Tepmonunamuku. Teopema Heprcera. CBsizb
MEXIY CTaTUCTUYECKUM U TEPMOAMHAMUYECKUM ONPENEICHUAMH SHTPOIHH.
2. Mukpo- 1 MaKpOCKOIIM4YECKHE COCTOSHUSA cUCTEMBI. [locTyaT paBHOBEPOATHOCTH U
3proauyeckas runoTesa.
BUWJIET [ 24
1. Pacnipenenenne MaxkcBeiia 1 €ero CBOiCTBa
2. YpaBHEHHS COCTOSTHUS PeabHBIX Ta30B. YpaBHeHUe Ban-nep-Baansca. BupuansHoe ypaBHeHne
COCTOSIHUSL.
BUJIET 1 25
1. Bropoe Hauano TepMOAMHAMUKH
2. TeruioBble cBOMCTBA TBEPABIX Tel. TenmoéMKoCTh, MOJeNb DiHIITeHA, DiiHIITeiHA-/[ebast.

Kpurtepun onieHkn nNpomMe;KyToUHOM aTTecTaliuu B popMe IK3aMeHA

Tabauya 6.3.

Ouenka XapakTepucTHKa TpeOOBaHWii K pe3yjbTaTaM arrecranuu B dopme
IK3aMeHa

«OTIHYHOY Teopernueckoe coaep)aHHe Kypca OCBOCHO TOJHOCTBIO 0e3 MmpoOeoB,

CHCTEMHO U TIyO0OKO, HEOOXOJMMBbIE TPAKTHUYECKUE HABBIKU pPabOTHl C
OCBOEHHBIM MaTepuajioM c(HOpMHUPOBaHbI, BCE IMPEAYCMOTPEHHbIE paboueit
yueOHOI mporpaMMoi yueOHbIE 3a/1aHUs BBIIIOJIHEHbI 0€3yNpeyHo, KaueCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIOM 0ajlyioB, OIM3KUM K MAKCUMYMY.

«Xopouio» Teoperuueckoe cojepkaHHe Kypca OCBOEHO B 1eJoM 0e3 MpoOenos,
HEOO0XO/IMMBbIE TPAKTUYECKHUE HABBIKM pabOTHl C OCBOCHHBIM MAaTEpHAIIOM B
OCHOBHOM C(OPMHUPOBaHBI, MPEAyCMOTPEHHbIE padouell yueOHOW MporpaMMoit
yueOHble 3aJaHHus BBIMOJHEHBl C OTAEIbHBIMM HETOYHOCTSMHU, KadyecTBO
BBINOJIHEHUA OOJBIIMHCTBA 3aJaHHi OIEHEHO YMCIOM OalllioB, OJIM3KHM K

MaKCUMYyMY.
«YnosnerBop | Teopernueckoe copep’kaHUe Kypca OCBOEHO OOJBIIECH 4acThio, HO TIPOOEIBI HE
UTEIHHOY HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMbIE MPAKTUIECKIE HABBIKK PAOOTHI

C OCBOGHHBIM MAaTE€pHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
NPEIYCMOTPEHHBIX pabodeld y4yeOHONM mporpamMmoil  y4eOHBIX  3aJaHHi
BBIIIOJTHEHBI, OT/ICJIbHBIC U3 BHIITOJHEHHBIX 33JaHUH COAeprKaT OUTHOKH.

«HeynosnetB | Teoperndeckoe conepkaHHe Kypca OCBOEHO YAaCTUYHO, HEOOXOJWMBIE HAaBBIKU
OPHUTEITBHOY pabotel He chopmupoBaHbl WIM Cc)OPMUPOBAHBI OTHAEIBHBIE W3 HHX,
OOJIBIIMHCTBO TPEyCMOTPEHHBIX paboueil ydeOHOH mporpaMMol y4ueOHBIX




3a/IaHAI HE BBITIOJIHEHO JTMOO BBIMOJHEHO C TPyOBIMH OIIMOKAMH, Ka4eCTBO WX
BBITIOJIHEHUA OICHCHO YU CIIOM 63HHOB, 6HI/13KI/IM K MUHUMYMY.

7.

(monyast) «MoJiekyasipHasi GU3HKa»

yqeﬁHO'MeTOIlI/I‘IeCK()e H MaTepUuaJbHO-TEXHUYECKOEC o0ecneuyeHue JAUCHHUIIIIMHBI

Bu HanmenoBanue
NoNe a HE0OX0AMMOM yueOHOU HznarenncTBo, Hannuue nut-
3aHATUS ABTOD
n/m JTUTEPATyPHI 110 TOJI U3JaHUS pHI
(1K, 11p,C.p.)
JTUCIUILINHE
OcHoBHas JuTepaTypa
1 JK,1Ip,c/p Kypc o6umii ¢usuku. | 3ucman I'.A, | M.: Hayka, | bubnuoteka
T.1-3 Tomgec O.M. 1972r Nurl'y
2 JK,1p,c/p O6muii kypc ¢usuku. | CUByXuH M.: Bricmas | bubnmnoreka
T. 1-5. J.B. mkoJia, 1996r. HUurl'y
3 JK,1p,c/p Kypc o6mei ¢usuku. | CaBenbes M: Hayka, | bubnuoreka
T. 1-3 M..B. 1989r. Nurl'y
4 JK,1Ip,c/p MounexynspHas Kukoun UK., | M.: Hayka, | bubnunoreka
buzuka. Kukoun A.K. | 1976r. HNurly
5 ak,ap,c/p | Kypc obueit ¢pusuxku. Tpodrmvosa M.: Briciias | bubnuoreka
T mkoJia,2005r. Hurl'y
JlonoiHUTeIbLHAS JTUTEpPaTypa
1 Clp Kypc pusuku. Hetnadp A.A., | M.: Briciras | bubnuoteka
SBopckuii mkona, 1989. Nurl'y
b.M.
2 Clp Monexynspaas ¢pusuka | MatBeeB A.H. | M.: Bricmias | bubnmnoreka
mKoJia,1986r. Hurl'y
3 Clp MonekynspHast pusuka | TenecHuH M.: Hayka, | bubnmnoreka
P.B. 1976r. Nurl'y
4 Clp CraTtuctnueckas Peiih . M.: Hayxka, | bubnuoreka
¢busnka 1976r. Nurl'y
COopHukHM 32124 110 Kypcy oduei Gusuku
1 | Ip,clp | Coopuuk 3aaau no obmieit pusuke | Bompkenmreitn | M.: Beiciias | Kad.
r.C. KO, o0mr.pus.

1986.




2 | IlIp, clp |3amaunuk mo Gpusuke YeproB JI. T, | M.: Beiciras | Kad.
BopobneB A. A. | mkoia, o6mr.pus.
1986.
3 |Ip, c/p | Bamaum mo obeit Gpusuke. Hponos U. E. M.: Hayxka, | Kad.
1998. o0mr.pus.

7.2. UnTepHET-pecypchl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snektponHast 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HanmonanpHas 0ubInoTeKa
http://primo.nlr.ru http://nbmgu.rudnekrponHas 6udaHoTeKa Poccuiickoit
rocyIapCTBEHHOU OMOIUOTEKH

8. IlporpaMmmHoe obecneuyeHue

YHuBepcuter o0ecredyeH HeOOXOAUMBIM KOMILIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO
PacIpoCTpaHsIEeMOT0 MPOTPAMMHOT0 00ECIICUCHI S, B TOM YHCIIE OTCUECTBEHHOTO IMPOU3BOJICTBA.

Kaxapiii oOyvaromuiics B TeUeHHE BCEro nepuoga oO0ydeHus: o0ecredyeH HHIWBUIYaTbHBIM
HEOTPAHMYEHHBIM  JIOCTYIIOM K  JJICKTPOHHOH  WH(POPMAIMOHHO-00pa30BaTeILHON  cpejie
YHUBEpCUTETAa W3 JIOO0OH TOYKHM, B KOTOpOM UMeeTcss JOCTyn K HH(POPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTu «HTepHeT» KaK Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcutrer oOecnedeH CIEIYIONMM KOMIUIEKTOM JIMIIEH3UOHHOTO  MPOrPaMMHOTO

o0ecreyeHusl.
1. JluuensmoHHOE MporpaMMHOE o0ecrieueHue, ucnoibdyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusrii kommneke MMUC “Busyansnas Ctynusa TectupoBaHus’™

1.4. AutuBupycnoe [10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaJUOWUOHHBIMHU HW3JAaHHUAMHU CTYACHTBI W COTPYAHUKH HWMCIOT BO3MOXXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX!

Taonuya 8.1.
Ha3Banmue pecypca CcebLika/goctyn
OnekTpoHHas OubOnmoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTeNIbHBIM pecypcam»»
«O06pa3zoBatenbHbIi pecypc Poccun http://school-collection.edu.ru

denepanbHblii  00pa3oBaTEeNbHBI MOpTAN: yupexiaeHus, | http://www.edu.ru —
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, THA

®enepanbHblii  LeHTp HHDOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIOP)



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/

O6u0IMOTEeKa TEXHUYECKOTO By3a

ObC "KOHCVJIbTAHT CTYJEHTA". Dnexrponnas | http://polpred.com/news

CHUCTEMA

U3z narenbcTBO «JIaHbBY. DnexkrponHo-oubaroTeunas | http://www.studentlibrary.ru -

Pycckas BuptyanbHas Oubmuoreka

http://rvb.ru —

CHUCTEMA

U3z narenbcTBO «JIaHbBY. DnexkrponHo-oubMoTeuHas | http://e.lanbook.com -

«AkaneMusa»

ExxenenenpHuk Hayku u oOpasoBanus [Ora Poccum | http://old.rsue.ru/Academy/Archive

s/Index.htm

Hayunas snekrponnast Oubimoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru -

obpazoBanus «MHpOpMEIO»

DJIeKTPOHHO-CIIPABOYHAsT CHUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru

Hnpopmannonno-npasosas cuctema «Koncynprant-mmoc» | CereBas Bepcus, 10CTyIIHA CO BCEX

KOMIIBIOTEPOB B  KOPIIOPATHUBHOM
cetu Uurl'y

WnpopmaninonHo-npasoBas cuctema «l'apanm»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOM
cetu Uarl'y

OnekTpoHHO-0nbaoTeuHas cuctema «tOpait»

https://www.biblio-online.ru

9. MarepuajbHO-TEXHHYECKOE olecnieuyeHue y4eOHoi AUCHUILINHBI/ MOLYJIAA

«MoJexynsapHas (pu3nKa»

MarepunanbHo-TexHHUYecKasi 0a3a YHMBepPCUTeTa I03BOJSET 0OecleyrBaTh KaueCTBEHHOE
[IPOBEACHUE TEOPETUYECKUX U MPAKTUYECKUX 3aHATHMN.
[TepeueHb HEOOXOAMMBIX TEXHUUECKUX CPEICTB O0YUEHHS, UCTIONb3YEMBIX B yUeOHOM

nmponecce sl OCBOCHU A JUCIHUIIIINHBL «MonekyasapHas d)I/IBI/IKa))I

VYuebHas ayIuTOpUs IS JIEKLIMOHHBIX
saustuit (Ne 303) 386132, PU, r.Hazpams,
I'amyp3ueBckuil Okpyr, yi. MarucrpaibHas,
39a, Kopriyc 3E

Cron nns npenojasarens - 1 mwr. (COCTOUT U3 2-
X CEKIIMH); CTYJ JIJIsl peroaBarens -1 mrT.; gocka - 1
mT.; TpudyHa-1 mr, cron - 36 WrT.; cKambsi-72 T

JIaGoparopust «MonekynsipHas GU3NKa»
(N\e01) 386132, PU, r.Ha3zpaus, ['amyp3ueBckuit
OKpyT, yi1. MaructpansHas, 39a, Kopmyc 3E

Cron nns npenonasarens - 1 wt; cTyn 1is
nperoaaBarens -1 mr.; gocka - 1 mr.; ctoi - 8 mr.;
CKaMbs1-16 T,

YcranoBKa 2711 U3BMEPEHUSI TIOCTOSTHHOM
bosbiimana. YcranoBKka Uil ONpeiesIEeHUE MOJISIPHOM
ra30BOM MOCTOSIHHON METOJIOM M30XOPUYECKOTO
HarpeBaHusl.

VYcraHoBKa 11 onpeeaeHus BA3KOCTH U
OCHOBHBIX XapaKTEPUCTUK MOJIEKYJIIPHOTO ABUKEHUS
ra3os.

YcraHoBKa A1 OnpeeeHus OTHOIICHUS
TEIIOEMKOCTEH Ira3oB.

VYcraHoBKa A1 OnpeeneHus BI3KOCTU
s)kuakoctd MetonoM CTokca.



http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

YcTraHOBKa JUTSI KCCIIEOBAaHUS 3aBUCHMOCTH
MOBEPXHOCTHOTO HATSKEHHS )KUJAKOCTH OT
Temreparypsl metooMm Pebunmepa.

YcTaHoBKa oIpe/esieHie MOBEPXHOCTHOTO
HATSDKEHUS! JKUJIKOCTH METOZIOM OTpPBIBA KOJIbIIA.

YcranoBKa 715 onpeeseHre TOBEPXHOCTHOTO
HATSDKEHHSI METOJIOM OTpPBIBA Karleib.

YcTranoBKa 151 U3YUYECHUSI U3MEHEHUS SHTPOITHH
B HEH30JMPOBAHHOM CUCTEME.

YceraHoBKa I U3y4EHHUE TEII0BOrO

pacipenus TBepabIX Tel (mpubop Menueneena).




Pabouas mporpamma aucuuriuinHbl «MonekynsgpHas GU3MKa» COCTAaBIEHA B COOTBETCTBUH C
tpeboBanusiMu PI'OC BO mno wnampaBiaenuto moarotoBku 03.03.02 dwusuka, yTBEp>KIESHHOTO

nprka3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot «7» _asrycra 2020 T.
Ne 891.

[TporpamMmy cocTaBuia:
Jlonent kadenps! dusnku Topmxoesa 3.C.
(®.1.0., 10mKHOCTD, ITOJITUCH)

[Tporpamma onoOpeHa Ha 3aceqanuu kadeapsl «PU3nKa»

[Tpotokon Ne 10 ot «20» urons 2023 roga

[Tporpamma os1o0peHa YueOHO-METOANUYECKUM COBETOM (DPU3MKO-MAaTEMaTHUYECKOro (haKkyIbTeTa
[Tpotokon Ne 10 ot «23» utons 2023 rona

[Ipencenarens Y4eOHO-METOAMYECKOTO COBETA (paKyIbTETA /HanbrueBa M. A.




CgeeHus1 0 nepeyTBeP:KIeHNH MPOrPAMMbI HA OYepeHOH Y4eOHbI IoJ U perucTpanuu
H3MEHEeHU

VueOnkbIi Pemenue BHecenHbIe U3MEHEHUS Iloamuce 3aB.
roJ Kadeapbl kadeapou
(Ne mpotokorna,
JaTa)




