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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 nucruiuiiHa BkiodeHa B pasgen "bl. Jucturumsel (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
AUCHUTLIMHBI
b1.0.09.03 DJIEKTPUYECTBO U MAarHETU3M 3
b1.0.09.04 OnTuka 4
b51.0.09.05 AToMHas u3mrka 5
b51.0.09.06 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 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"'oToBHOCTH [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 Buabl yueOHo# padoThl, BKIK4Yasg | @PoOpMbI TEKYLIEro KOHTPOJIA
n/n CaMOCTOSITEILHYIO PadoTy ycneBaeMocTH (no Hedeasam
CTYJIEHTOB U TPYA0eMKOCTH (B cemecmpa)
KonTakTHas Camocrositess| DopMa NPOMEKYTOYHOH
padora Hasi pabora | arrecrauuu (no cemecmpam)
S
2 e = e
HaumeHoBaHue pa3ieioB = | = S = . o |8
U TeM JUCHUILJINHBI E = g Q | v = 3 8_
= R g" 2 o) < e =
(MomyJist) T Z e < |8 , 55 E S
L S ) 8 & & =E(¢g
) o = o = = E S [} °o
: £ 5 s EIE |z 8 g 2 gl¢
O |la | =2 o |2 ;f: S S| |2 &6 &
O o) — = m 3 ) = < < < < -
=y g e | & S | o M8 (2 (2 |2 215
= E = s | H R | E 0|0 ¥ | & | 2 |2 | 2(3
© | o E B | & |Slo |9 |2 B9 |Q |Q L L 05
5 e = | X o M| = o = =~ 5} = /M M /M M S
s o 2 | S |© Jo & HIxje |5 Q2 |2 (2 |2 18 .
s |9 O | & |8 20 |~ |° &0 |9 | & & e e XN a
o m B EFE R IHA | |E KO EFEEFRFEFi¥=x
Paszpnen 1. Beenenne. MoiieKyJIspHO-KHHETHYECKAS] TEOPUSL.
1 OCHOBHBIC ITOHATHS, 2 8 2 14 4 -5 |- 1211 - |- |- |-/|-/|-"/1-
MOJIEKYJISIPHOM QHU3UKU U
TEPMOJIMHAMUKH.
2. |CratHcTHYEeCKUH U 2 8 2 4 14 -5 - 121 - |- |- |- |-/1]-/1]-
TepMOIMHAMUYECKUI
METO/IbI UCCIICTOBAHUS U
OMUCAaHUS MOJIEKYJIIPHBIX
CUCTEM.
3  WneanbHebrii ra3. YpaBaenue | 2 | 8 4 16 6 -5 |- 2|1 |- |- |- |-/|-/1]-"/]-
COCTOSIHMSI M/ICAJIbHOTO ra3a
4 OcHOBHOE ypaBHEHHE 2 8 4 |6 |4 |-|5 |- 2|2 |- |- |- |-/|-/1]-"/1-
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
ra3oB U CJEJCTBUS U3 HETO.
temnepatypbl. Cpenssis
SHEPTUs MOJIEKYJIbI
Pa3nen 2. Knaccuueckass 1 KBaHTOBasI CTaTUCTUKA
5 OCHOBHBIE TTOHITHS 2 |8 4 14 |4 |-\5 |- |2 |1 |- |- |- |-1]-/1]-"/1-
KJIACCUYECKOW U KBAHTOBOM
CTaTUCTHUKH..




Pazgen 3. SIBnenus nepeHoca B razax

6 . BsskocTh razoB 2 2 |4 5
(BHYTpEHHEE TpEHUE).
3akoH CToKca
7 TennonpoBoAHOCTh Ta30B. | 2 2 |4 S)
Huddysus ra3os.
Pa3znen 4. OCHOBBI TEPMOIMHAMUKH
8 (Cocrosiue 2 2 |4 5
TEepPMONHAMHUYECKON
CHCTEMBI.
TepMoguHaMUYeCKHI
nporecc
9 [lepBoe Hauaio 2 2 |6 10
TEePMOJIMHAMUKH. .
10 [TepmoamHamMu4eckue 2 4 |4 5
(OpMYITHPOBKH BTOPOTO
Hayaaa TepMOJIMHAMUKH.
11 [TIpumeHeHUE EPBOTO 2 4 16 10
Hayaaa TepMOJUHAMUKH K
M30TPOLIECCAM. .
12 TepmopnHamuyeckue 2 4 |4 10
(GyHKIMH.
Paszpgen 5. PeanbHble rassl
13 YpaBuenue Ban-nep- 2 2 |4 10
Baasbca.
14 SIBnenus mepeHoca. 2 2 |4 5
TennonpoBoA-HOCTh B ra3ax.
Juddysus B razax.
15 |ArperatHble COCTOSIHUSL. . 2 2 |4 5
YpasHenue Kianeiipona-
Krnaysuyca.
Paznlen 6. [ToBepXHOCTHBIE U KaWJUISIPHBIC SBICHUSI
16 Cuiibl TOBEpXHOCTHOTO 2 2 |4 5
HaTsDKeHus. [ToBepXHOCTHBIE
U KalWUISpHBIE SIBIICHUS B
puUpoIe
Paznen 7. TBepasie Tena
17 Amop¢usie n 2 2 |4 5
KPUCTAJUTNIECKHE TeTa.
Paznen 8. XKuakue kpuctamibl
18 Kunaccuduxanus u TUIIBI 2 2 |4 S)
KHUJIKUX KPUCTAJUIOB..

Pa3znen 9. DneMeHTHl MONEKYIISIPHON aKyCTUKHU




19

Hcmonp30Banue NAaHHEIX O
CKOpOCTI/I U TIOI'JIOIICHUHN
YJIBTPa3BYKOBBIX BOJIH VIS
HCCIICIOBAHNI
Ter10(hU3NIECKUX, YIPYTHX,
CTPYKTYPHBIX U
[peTaKCalMOHHBIX CBOWCTB

OO6m1ast Tpy10€MKOCTh, B
Jacax

360

50

84

84

11

27

CDopMa OTYCTHOCTHU: 3K3aMCH

Coaepxanue IMCUMILINHBI.

Pa3nenl.OcHOBHBIE IOHATHS MOJIEKYJISPHO-KHHETHYECKON TeOpUH.

OcHOBHbIE SIBJICHHUSI, TIOHATHUS, MOJIENIN U Pa3AeNbl MOJIEKYISIPHON (DU3UKU U TEPMOIMHAMUKH.
3amaun MOJNEKYISIpHOW (DPM3UKH U TEPMOAMHAMUKHI

OCHOBHbBIE TIOJIOKEHUSI U MOHATUS MOJEKYJISIPHO-KUHETUYECKON Teopun. CTaTUCTUUECKUN U
TEPMOJMHAMHYECKUIA METO/bl MCCIIEAOBAHNS U ONUCAHUS MOJIEKYJISIPHBIX cUcTeM. BHyTpeHHUE u
BHEIIHUE TEPMOJIUHAMUYECKUE TTapAMETPHI.

NneanbHbiii ra3. YpaBHEHHE COCTOSTHUSA UEATBHOTO ra3a (ypaBHeHne MeHeneena-
Knaneiipona). M3onporeccel. ['a30Bbie 3akonbl boitnsMapuorra, I'eit-JIroccaka, [lapins,
JlanpTroHamMaTeMaTU4eCKON
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHOKMHETUYECKON TEOPUHU Ia30B U CIEICTBUS U3
Hero.Temneparypa u ee uamMepenue. A6contoTHas Temieparypa. MonekyIsipHO-KHHETHYECKUM
CMBICJI CTATUCTUKHU.

Paznea 2. Knaccnyeckass H KBAHTOBAsI CTATHCTHKA

OcHOBHBIE OHSTHS KJIACCUYECKON M KBAaHTOBOM cTaTUCTUKH. bapomerpudeckas hopmya.
Pacnipenenenne bonbimana. Pacnipenenenne MakcBemna-bosibsiimana. Haubonee BeposiTHas,
cpenHeapudmeTryecKkas u CpeJHEKBapaTHYHasi CKOPOCTH MOJIEKYJI rasa.

Pasnen 3. SIBienust mepeHoca B ra3ax
D¢ heKTUBHBIN TUaMeTp MOJIEKYJIbI. YUCIO CTOJIKHOBEHUHN U CPEIHSIs JNTMHA CBOOOIHOTO TIpobera
MOJIEKYJIbl. Bsi3KOCTh ra3oB (BHyTpeHHee TpeHue). 3akoH CTokca
TemnonpoBoaHOCTh razoB. Juddysus razo. CBs3b sBICHUN U KO3PPUIIMEHTOB IIEpeHOca.

Pa3nes 4. OcHOBBI TePMOANHAMUKH
CocTosHMEe TepMOAMHAMUYECKOM cucTeMbl. TepMoanHamuueckuid nmpouecc.Padota, coBepiiaemas
ra3oM, pu U3MeHeHuH o0bema.Hucno crenenelt cB0OOIIbI.3aK0OH paBHOPACIIPEIEIEHUS SHEPTUH
0 cTeneHsIM cB0o001bl.. BHYTpeHHss sHEprus uaeaibHOro rasa
ITepBoe Hauano TepmoauHamMuku. Termnoemkocts. Temnoele MammHbl. [ukn Kapho
Tepmoannamuyeckue GopMyJIMPOBKH BTOPOro Havyasa TepMoanHaMuku.[IpuBeeHHOE KOJINYECTBO
TEIJIOTHL. DHTpONUS. ['paHUIbl MIPUMEHUMOCTH BTOPOr0 Havajaa TePMOAUHAMUKHI
TepMoanHaMHUyecKoe OMCcaHKe MPOLIECCOB B HlealbHBIX razax. [I[pumeHeHue nepBoro Hayaia
TEPMOJUHAMHKHU K N30IIPOLIECCAM. .
Tepmoannamuyeckue pyHkuu. OO0IMe KpUTEpUN TEPMOAMHAMUYECKOHN ycToHunBocTU. [Tpunnum
Jle-lllarense-bpayHa.

Paspnen S. PeasibHble ra3pl
VYpasHenue Ban-nep-Baanbca. DkcniepuMeHTaIbHbIE M TEOPETUUECKUE N30TEpMBL. KpuTnueckoe u
MeTacTaOuIbHbIE COCTOSIHUS BEIIECTBA
SBnenus nepeHoca. CpeHee YUCIO CTOJKHOBEHUHN MOJIEKYJI B €MHUILY BpeMeHU. CpenHsisl UIMHA
cBOOOTHOTO TIpoOera MosekyJ. TermtonpoBoa-HOCTh B Ta3ax. Auddysus B razax.
Arperatsble cocTosiHUs. [loTeHnManpHas 3Heprust Mosiekyi1. ®a3zoBble epexoas! 1- ro u 2-ro
ponos. Kpussie (hazoBoro paBHoBecus. YpaBHeHnue Knanelipona-Knaysuyca

Pasnea 6. [loBepxHOCTHBIE M KAMMJLISIPHBIE SIBJICHUS
Cuiipl MOBEPXHOCTHOTO HATSKEHUS. DHEPTHUSl MOJIEKYJT TOBEpXHOCTHOTO ciost. Koaddunnent
MIOBEPXHOCTHOr0 HaTsKeHUs. CMauMBaroOIIME U HECMAYMBAIOLIUE )KUIKOCTH. [IoBEpXHOCTHBIE U
KaNWUISPHBIE SIBICHUS B IPUPOJE




Pa3znea 7. TBepable Tesna
AmopdHbIe U KpucTaindeckue Tena. MoHO- U MOMUKpUCTaUTbl. OCHOBHBIC TTOHSITHS
kpuctayorpaduu. Knaccudukanus u TUIIbI KPUCTAJUIMYECKUX TBEPABIX TEJ

Paznen 8. KKuakue kpucrauibl
OTkpbITHE XUIKUX KpUcTauioB. Kiaccudukamus v TUIIBI )KUAKUX KpucTawioB. [Ipumenenue
KUAKHUX KPUCTAJUIOB B TCXHUKE

Pa3znen 9. JjieMeHTHI MOJIEKYJISIPHOM aKyCTHKHU
Hcnonp3oBanne AAaHHBIX O CKOPOCTHU U IMOITIOUICHUH YJIBTPA3BYKOBBIX BOJIH IJISA I/ICCJIGILOBaHI/If/’I
TEII0(QU3NUECKUX, YIPYTHX, CTPYKTYPHBIX U PEIaKCAllUOHHBIX CBOWCTB

IMPOT'PAMMA ®PU3NYECKOI'O IPAKTUKYMA 11O KYPCY «MOJIEKYJISAPHASA
OU3UKA»

W3ydenne MoJieKyJIApHOH (QU3UKH HEMbICIMMO Oe3 nabopaTopHbiX 3aHATHH. [losTomy
(GU3HYECKUN MPAKTHKYM SIBJISIETCSI BaKHOM COCTABHOM YAacThIO B YHHUBEPCUTETCKOM MOATOTOBKHU
CIHELUATUCTOB — (PU3UKOB BBICOKOM KBaM(UKaAMU. | TaBHbIE 3a/1a4l IPAKTUKyMa CIIEYIOLIHE:

1.HayuuTh CTYJIEHTOB IPUMEHATh TEOPETUUECKUI MaTepuall IPOrpaMMHOI0 Kypca K aHalIu3y
KOHKPETHBIX (U3UYECKUX CHUTyalMd; HKCHEPUMEHTAIbHO U3yyaTb OCHOBHbBIE (U3UYECKUE
3aKOHOMEPHOCTH, ONPEIAEIATh TOUHOCTD U CTEIIEHb JOCTOBEPHOCTH PE3YJIbTaTOB IKCIIEPUMEHTA.

2.03HaKOMHMTb C OCHOBHBIMHU 3KCIIEPUMEHTAJIbHBIMU METOJaMM IIOJIY4YEHUS W3 OIIbITa
¢usnueckoit napopmarmu. Hayuants u3mMepsaTh BakHeWme Gu3nyeckre KOHCTaHTHl M BEJTHYUHBI,
03HAKOMUTb € NOCIETHUMHU JOCTHKEHUSIMU COBPEMEHHOM (PU3UKU B TOYHOCTH UX OIPE/IEIECHUs.

3.03HaKOMHTH C COBPEMEHHBIMH TPUOOpPaMU W APYroll HM3MEPHUTEIHHON ammapatrypoil, c
OPUHIUIIAMUA UX JeMcTBUSA, JaTh OO0IIue cBeleHHs 00 00JacTAX MX HPUMEHEHHS, CII0KHOCTHU
MPOBEJCHUS U3MEPEHUN, TOYHOCTH TOJYyYEHHBIX BEIMYMH U HCTOYHUKAX BEPOSTHBIX OIIHOOK.

4. ]laTb TNpakTHYECKHME HABBIKM B OOpallleHMM C M3MEpPUTEIbHOM amnmaparypoil u
HKCIEPUMEHTAJIbHBIMU yCTaHOBKaMU. O3HAKOMHUTH C MpaBUJIAMU TEXHUKHU OE€30MACHOCTH IpHU
IIPOBEJCHUH SKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUM.

5.Hayunts MPUMEHSITh COBPEMEHHBIE METO/bI CTaTUCTUYECKOMN o0paboTku
AKCIEPUMEHTAJIBHBIX PE3yJIbTATOB, B TOM YHCIE C TpUMEHEHEM DBM.

B cootBercTBHU € 3THMU 3ajauaMu (HOPMUPYIOTCS 1TaOOpaTOpHbIE padOThI U ONUCAHUSI K HUM.

B kaxo0ii maboparopHoi paboTe A0KHA OBITh c(hOpMUpPOBaHa 1iefb paboThl. DTO MO3BOJIUT
CTYJIEHTY 4YETKO YSICHUTb, YTO SBJISIETCS TJABHBIM, Ha Y€M HAJ0 AaKUEHTUPOBaTh BHHUMAHME.
Omnwucanust 1a00opaTOpHBIX padoT, KaK MPaBUIIO, BKIIOYAET B ce0s TaKKe TEOPUIO BOIPOCA, TEOPUIO
IIPUMEHSAEMOI0 METOJa W3MEpPEHUHM, ONUCAaHWE OKCIEPUMEHTAJIbHOW YCTAaHOBKH, 3aJlaHHUS
KOHTPOJIBHBIE BOIIPOCHI U PEKOMEHIYEMYIO JIUTEPATYPY.

B o6mem ¢uszndeckom mpaktukyme MHTTY cTyneHTH mepBOro Kypca, BO BTOPOM CeMeCcTpe
BBITOJIHSIOT N0 pazzaeny «MouekynsapHas gusnka» 12 mabopaTopHbIx paboT, mpudeM 9 paboT u3
HUX SBIIAIOTCS  O0SI3aTeNIbHBIMM  JUIsl BCEX CTYJEHTOB, a OCTaJbHbIE PpPaCHpelessitoTCs
IIPENOIAaBATEIIEM 110 CBOEMY YCMOTPEHUIO C YUYETOM I0KEJIaHUN CTYACHTOB.

ITepedens 1abopaTopHbIX padoT nmo pasgeny «MoaekyasipHas Gpusnka».

1

=

8 _
Ne HaumenoBanue nabopaTopHbIX paboT SO z

> 8 3

o

= o Z
1 2

BBoanoe 3agsaTue
1. M3yuyenue noctosHHOM boiplimMana.
2. OnpeneneHue OTHONICHUS TEMJIOEMKOCTEH ra3oB.

3.  OmnpeneneHre  MOJEKYJSIPHOM  Tra3oBOMl  MOCTOSAHHOM  METOJIOM
M30XOpUUYECKOr0 HAarpeBaHUs.
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4. OmnpeneneHue BS3KOCTH W OCHOBHBIX XapaKTEPHCTUK MOJIEKYJISPHOTO 3
JABHUXXCHHS I'a30B.
5. Onpenenenue BI3KOCTH KHUIKOCTA METOJIOM 3
Crokca.
6. OmnpenieneHre MOBEPXHOCTHOTO HATSKCHHUS 5
METOJIOM OTpHIBA Kalelb.
7. WccnenoBanusi 3aBUCMIMOCTH TIOBEPXHOCTHOTO HATSDKCHUS KUIKOCTH OT 3
TEMIIepaTyPBbI.
8. OmpezenieHrne MOBEPXHOCTHOT'O HATSKEHUSI 3
METOJ/IOM OTpbIBa KOJIBIIA.

I 9. U3yuenue W3MCHEHIA SHTPOINH B 3
HEH30JMPOBAHHOM CHUCTEME.
10. M3yueHue TEmI0BOr0 pacIIMPEHUs: TBEPABIX Tell. 3
3aueTHOE 3aHATHE. 6

5. OBPA3OBATEJIBHBIE TEXHOJIOT N

[Tpu peanuzanuu quctuminHbl « MonekynspHas GU3MKa» UCIOIB3YIOTCS
CJICTYFOIIHME BU/IBI YICOHBIX 3aHATUI: KOHCYJIbTAIINN, TPAKTHYECKUEC 3aHATHS, pedepaTsl,
CaMOCTOSITeNIbHbIE PAOOTHI.
— KOHCYJIbTallUs MPErnoaBaTeis;
—caMOCTOsATeIbHas padoTa CTYAEHTOB, KOTOpask BKJIIOYAET OCBOCHHUE TEOPETUYECKOro MaTepuara,
MOATOTOBKY K MPAKTUYECKUM 3aHATUSIM.
[Tpu peanuzanuu MporpaMMbl UCIIOJIB3YIOTCS CIAEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHHU:
— BHeayJIuTopHas pabota B (hopme 00s3aTEIbHBIX KOHCYJIbTAIIMN U UHAUBUAYAITBHBIX 3aHATUNA CO
CTyJIeHTamMH (MOMOIIh B TMOHMMAHUU TE€X WM WHBIX METOAOB HCCIEIOBaHUS MaTepUalioB, B
MOATOTOBKE pedepaToB M TE3UCOB IS CTYJACHYECKUX KOH(DEPEHIUH U T.1.).
Jns monydeHuss TmyOOKMX M TPOYHBIX 3HAHWI, TBEPABIX HABBIKOB U YMEHHH, HeoO0Xoauma
CHUCTEMaTHUYEeCKasi CAaMOCTOsITeNbHAsL paboTa CTyIeHTA.
CamocTtosTenbpHas paboTa Hy>KHa Kak JUIs MPpOopabOTKH JIEKIIMOHHOTO (TEOPETUYECKOT0) MaTepuana,
TaK | JIJIs1 TOATOTOBKHU K TAOOPaTOPHBIM paboTaM U MPAKTUUYECKUM 3aHSATHSM.
OcHoBarenpHasi CcaMOCTOSITeNbHAs paboTa HeoOXoAMMa W TPHU MOJATOTOBKE K KOHTPOJIBHBIM
MEPOTIPUSITHSIM.
Ha nexuusix ocoboe BHUMaHUE CIeAyeT YIENSITh Ha OCHOBHBIE MOHSATHS M OCHOBHBIE (hHM3HUECKUE
3aKOHOMEPHOCTU. JIOTIOTHUTh KOHCIIEKT JIEKIUH, BBIICTUTh TJIABHOE CTYACHT JOJDKEH
CaMOCTOSITENIbHO, TOJNB3YSCh YYEOHBIMH MOCOOHMSMH, pPa3MEIICHHBIMH Ha caiiTe Kadeapsl.
NunuBuayanpHBIA calT Kadeapbl KpaiiHe HEOoOXOJWM JJIs YCHEIIHOTO BBIMOJTHEHUs pabodeit
MPOrpaMMBbI U yU4eOHOTO TJIaHa, B IEJIOM.
[To BceMy JEKIIMOHHOMY MaTepHally MOATOTOBJICH KOHCIEKT JICKIMI B dJEKTPOHHOU (opMme U Ha
OyMaXHOM HocuTese, OOJbIIas 4acTh TEOPETHUECKOro MaTephalia M3Jaraercs ¢ MPUMEHEHHEM
cnaiiioB (mpeseHTtanuii) B mporpamme PowerPoint, a Takke ¢ HMCMOIB30BaHUEM WHTEPAKTHUBHBIX
JIOCOK.

IIpakTnyeckne 3aHATHA CIOCOOCTBYIOT AaKTUBHOMY YCBOCHHUIO TEOPETHYECKOTO
MaTepuana, Ha OTHUX 3aHATHUSAX CTYACHTBl Yy4aTCs TPUMEHITh (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH IS PElICHHs KOHKPETHBIX MPAKTUYECKUX 3a7ad U TPaMOTHYH 00paboTKy uX
pe3yNbTaToB, BKIOYast ITOrOBBIM KOHTPOJIBHBIM MEPOIIPUSITUEM (aTTeCcTalluel) SIBIAETCS 3a4eT.
Bompocs! k 3aueTy SIBISIOTCS KOHKPETHBIMH MO COOTBETCTBYIOIIMM T€MaM U JOCTYIHBIMHU uepe3
caiitT kadgenapsl. Jlis ycrenHoro pe3yjibTaTa Ha 3a4eTe CTyJIEHTaM PEKOMEHYeTCsl OTBEThl Ha HUX
MIPOIyMBIBaTh, TOTOBUTH 3apaHee U CUCTEMATUUYECKH 110 MEPE U3YUEHHUS] COOTBETCTBYIOIINX TEM.

6. YueOHO-MeTOoAUUYeCcKOe  o0ecleyeHHEe  CAMOCTOSITeIbHOW  padoThl  CTY/AEHTOB.
OneHoYHBIE CPeCTBA A5 TEKYIIero KOHTPOJIsl yCeBaeMOCTH, NPOMEXKYTOYHOM aTTecTaluu
10 UTOraM OCBOEHUSI TUCIUILIMHBI.



6.1. Il1an camocTosATEILHOMH PadOTHI CTYACHTOB

Tabauuya 6.1.
Ne HaumeHnoBanmue pazaesa Bun ®opmbl kOHTPOJIs | KosamuecTs
n/n (TeMbI) AUCUMIITMHBI CaMOCTOSITEJIbHO 0 4acoB
il paboThbI
1. OcHoBHBIE 1. PaGora ¢ YCTHBIN OMPOC 2
napameTpsl MOJIEKYI U yueOHOI
MOJEKYJIIIPHOIO JIUTEPaTypOu.
IBIDKECHUSA 2. Beimonxenue
JIOMAILTHETO
3aJJaHUs
3. Pemenue
3a71a4
2. OcHoBHbIE 1. Pabota ¢ YCTHBIH OIpOC 2
IIOHATHUS TEOPHUH yueOHOM
BEPOSITHOCTEH U JUTEPATypPOH.
MaTeMaTU4eCKON 2.BpinosniHeHue
CTaTUCTHKH. JIOMAIIIHEro
3aJlaHus
3. Pemenue
3aja4
3. CraTtuctTudeckuii METo 1. Pabota ¢ YCTHBIH OIIPOC 2
TennoBoi KOHTAKT yueOHoOM
MEXy CHCTEMaMHU JUTEPATypPOH.
2.BoinonHenue
JIOMAILTHETO
3aJlaHus
3. Pemenue
3aja4
4. Cratuctudeckuii METo 1. PaboTa c YCTHBIH OIIPOC 3
pacnpeneneHus y4ueOHOM
Makcsesuia, bonsnmana JIUTEPaTypOu.
2.BeimonHeHne
JIOMAILTHETO
3aJlaHus
3. Pemenue
3aja4
5. Hauana 1. PaGora c YCTHBIH OIpoc 2
TEPMOJIMHAMUKH yueOHOM
JIATEPATYpPOH.
2.BeimonHeHne
JIOMAILTHETO
3aJJaHus
3. Pemenue

3a1a4




6. YpaBHeHHe 1. Pabora c YCTHBIH OITPOC 4
Ban nep Banbca yueOHOI
PeasibHbI€ Ta3b1 JIMTEPATYpPOil.
2.Beinonxenue
JIOMAIITHETO
3a/laHust

3. Pemenue
3ajau

7. ®a3oBble 1. Pabora c YCTHBIN OIIPOC 2
TIePEXOIbI y4ueOHOMH
JIUTEPATYPOI.
2.BpinonHenue
JIOMAIIIHETO
3a/laHus

3. Pemenne

3agad
8. BpoyHoBckoe 1. Pabota ¢ YCTHBII OTIPOC 2
JIBU)KCHUE. y4eOHOM
Kunemarnueckue JIUTEPATYPOH.
XapaKTEPUCTHKH. 2.BrimnosnHeHne
JIOMAIITHET O

3. Pemenue

3a1a4

6.2. MeTonnueckne yKazaHusi 10 OPraHU3ALUM CAMOCTOSATEJIbHOI PadoThI CTYAeHTOB

Y4eOubiM  1ranoM  HampasieHwss moaroroBku  03.03.02. ®usmka 10  IUCIUIUIMHE
«MonexynspHas ¢u3MKa» MpeaycMaTpUBAaETCs CaMOCTOsTENbHas pabdoTa CTyAEHTa, KOoTopas
BBITIOJIHSIETCS CJICTYIONTMMH BUJIAaMU CAMOCTOSITEILHOM pabOThI: HAMMCAHUE KOHTPOJILHON PabOThI
M0 IUCLMILIMHE, cJa4ya KOJJIOKBUYMA.

Buasbi camocTosiTeJIbHOM PA0OTHI CTYICHTOB:

- U3Y4YCHHE TEOPETHYECKOro MaTepuana Mo KOHCIEKTaM JIEKIIMH U PEeKOMEHIOBAaHHBIM YYEOHBIM
nocoOusM, MOHOTpadrueckoi yueOHON TUTEpaType;

- CaMOCTOSITEIbHOE M3YYEHHE HEKOTOPBIX TEOPETUYECKHX BOIPOCOB, BBIJEIEHHBIX B MpOrpamme
JTUCITATIITMHBI, HEPACCMOTPEHHBIX Ha JICKITUSX;

- BBINOJIHEHUE KOMILIEKCA 3aJlaHUi TEOPETHYECKOr0 XapakKTepa, PacueTHBIX U TpadHuuecKux o
BCEM pazziesiaM JUCITUTIINHBL,

Iopsi0K BHINOJTHEHUS W KOHTPOJIAA CAMOCTOSITEIbHOM Pa00ThI CTYAEHTOB!:

- TPEeIyCMOTpEHa eXEeHEACNbHAs CaMOCTOSTeNbHas paboTra oO0ydalmmxcs MO0 H3YYCHHUIO
TEOPETUYECKOTO JIGKIIMOHHOTO MaTepraia; KOHTPOJIb BHIMTOTHEHHsSI 3TOH paboThl MPEeAyCMOTpPEH Ha
MPAKTUYECKUX 3aHATHUSAX 10 JAHHON TUCIUILINHE;

- CaMOCTOSITEJIbHOE M3YYEHHE HEKOTOPBIX TEOPETUUYECKHX BOIPOCOB, BBIJIEICHHBIX B MPOrpaMMe
JTUCIUTIIMHBI M HEPACCMOTPEHHBIX Ha JICKIUAX TMPEIyCMaTpUBACTCS IO Mepe H3yUCHUs
COOTBETCTBYIOIIUX pPAa3JeioB, B KOTOPHIX BBIAEIEHbI ATH BOMPOCHI ISl CaMOCTOSITEIBHOTO
W3Y4YEHUs, KOHTPOJb BBIOTHEHUS STOH CaMOCTOSTEIBHOM pPabOTHI TMPEITyCMOTPEH B paMKax
MIPOMEKYTOUYHOT'O KOHTPOJISI — 3a4€T MO TaHHOU JUCITUIUINHE;

- BBIMOJJHEHWE W THMCBMEHHOE O(OPMIICHHE KOMIUICKCA 3aJlaHUi TEOPETHYECKOTO XapakTepa,
KOHTPOJIb BBITIOJTHEHUS 3TOW CAaMOCTOSITENILHOW pabOThI IPEIyCMOTPEH MPHU 3aBEPIICHHH U3YYCHUS
JUCIUIUIMHBI IO MPEACTaBIECHHOMY B MEYaTHOM BHJIE€ OTYETY MO 3TOMY BHUIY CaMOCTOATEIIbHOM
paboThI;

-KOHTPOJIb BBITIOTHEHUS 3TOW pabOTHI MIPETYCMOTPEH HA MPAKTHIYECKUX 3aHATHSIX;
Ilpomesccymounstit Konmpo/ip. B TeueHne cemectpa CTYAEHTHI BBITOIHSIOT:



- MPOMEXKYTOYHbIE KOHTPOJIbHBIE PabdOThl BO BpeMsl NPAKTHUECKUX 3aHATUN Ji1 BBISBICHUS
CTETIEHU YCBOCHUS MPOUICHHOTO MaTeprana;

- KOJUIOKBHYM 10 KOHTPOJIbHBIM BOMPOCAM, OXBATHIBAIOUIMM 0a30BbI€ BOIIPOCHI Kypca

Hmozoevlii Konmpoie. DK3aMEH B KOHIIE CEMECTpa, BKIIOYAIOIIMM IPOBEPKY TEOPETUUECKUX
3HAHUU U 10 BCEMY MPOUICHHOMY MaTepHaly.

6. 3. MaTepuaJbl /il IPOBeAeHUS TEKYLIEro U MPOMEeKYTOYHOr0 KOHTPOJIS 3HAHUH
CTY/JA€HTOB

BOITPOCHI JIA CAMOITPOBEPKHU U IOAT'OTOBKH K ITPOME KXYTOYHOMY
KOHTPOJIIO. TECTOBBIE 3AJIAHUSL.

TecToBbIE 3a1aHU.

1.Kakumu mapameTpaMu OmNpenensercs cocTosHue BemecTBa? Kakue M3 3THX mapameTpoB
MO’KHO Ha3BaTh CTATUCTUYECKUMHU U ITOUEMY?

2.Kakue nBe naeanusanuu sBISIOTCS OCHOBOM OIpeieIeH sl OHATHUS HIealbHOoro ra3a’?

3.Kakoii mporecc M3MEHEHHsI COCTOSHHSI MICATBHOTO Ta3a Ha3bIBAETCS M30TepMHUYECKUM. 1
KaKoB ero rpaduk?

4.Kakoil mpouecc U3MEHEHHUS] COCTOSHUS HJCATBbHOIO ra3a Ha3bIBAECTCS H300apUYECKUM U
KaKoB ero rpaduk?

5.Beipazute nzobapuyeckuii 3akoH Kak udepes t (Temmneparypa B rpaaycax llenbcus), Tak u
yepe3 T (B KenbBuHax).

6.Kakoii mporiecc M3MEHEHHUsI COCTOSHHS HACATBHOTO Ta3a Ha3bIBACTCS M30XOPUYECKUM U
KaKoB ero rpaduk?

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

8.Uto Ha3wIBaeTCS MOJICKYJISIPHON Maccoit?

9.YTo0 Takoe olMH MOJIb BellecTBa?

10. Kak paccuMtaTh MOJSIPHYIO MAacCy BEIIECTBa, MOJIEKYJBI KOTOPOTO COCTOSAT W3
HECKOJIBKUX aTOMOB?

11. ChopmynupyiitTe U 3aIUIINTE 3aKOH ABOTapo.

12. chopmynupyiite u 3anumuTe 3aKoH JlaabToHa.

13. B kakux 3HAYCHHAX M B KaKUX TapamMeTpax ONpEACISIOT BBIPAKEHHE «HOPMAaJbHBIE
YCIIOBUS»?

14. llonyuute ypaBHEHUE COCTOSHMS HJEabHOTO rasza. HamuimTe 3TOT 3aKOH AJi OJHOTO
MOJIb MJI€AJIFHOTO Ta3a U JUIs 0000 KOJIMYEeCcTBa rasa.

15. Kak BbIBOMTCS YHUBEpCaabHas ra3oBas octosiHHas R npu BeiBoze 3akoHa Kiaiinepona-
MenneneeBa? Uemy paBHa BenuurHa R B cucteme CH.

16. O0BsicHUTE, TIOYEMY YaCTUYKH KPACKHU OIBITe bpoyHa IBMKETCS XaOTHYECKH.

17. BeiBeiuTe OCHOBHOE YpaBHEHUE KMHETHUECKOW TEOPUU Ta3oB, ONpPEENAoNnee BETUINHY
JABJICHMSI MOJIEKYJI HI€aIbHOTO ra3a Ha CTEHKY COCy/a.

18. Kakue enquHHIIBI U3MEPEHUS JaBICHUS BBl 3HAaeTE?

19. IMonyunTe, KaKk CpeTHSS WHETHUECKAS YPHEPTHUS OJTHOATOMHOM MOJIEKYIBI UICATBHOTO Ta3a
CBsi3aH C a0COJIIOTHOM Temreparypoil rasa.

20. Yto Ha3pIBaeTCs MOCTOSTHHON bonbiiMana? Uemy oHa paBHa?

21. Onumute onbIT IlTepHa u momyuute Gopmyity JUis ONpeaeseHnus CKOPOCTH & MOJEKyI
rasa.

22. 3anummte (GopMysTy pacmpeneneHus MOJIKYJ Ta3a I0 CKOpOCTsAM (pacmpenencHue
Makcaena).

23. Hapucyiite rpaduk pacnpeaenenus Makceia.

24. xakoB (PM3NYECKH CMBICII TUIOIIAM MOl KpUBOIi pactpenenenus Makcpesuia?

25. Kak u3mensieTcs pacnpeaeneHiue MakcBesia ¢ poCTOM TeMITepaTypbl?

26. Kak 3aBHCUT OT TeMIIEpaTypbl CPEAHSS KBapaTUYHAsI CKOPOCTh IBUKCHUS MOJICKYJI?



27. Yrto Ha3pIBaeTCs HauOoJIee BEPOSTHOM CKOPOCTHIO MOJIEKYJI Ta3a’?

28. Kakast cBA3b CyIIECTBYET MEXAy pachpeieiceHueM MakcBemia U pacupefeseHueM
I"aycca?

29. BeiBeiute 6apomeTpudeckyto Gopmymy.

30. Yro Takoe BHYTpeHHss 3Heprus? Kakue Buabl SHEpruM MOJEKyJ Tela BXOAAT B €ro
BHYTPEHHIOIO dHEPruto?

31. Kak onpezensercsa U 4eM U3MepsAeTCs KOJIUYECTBO TEIUIOTHI, IepeJaHHOH Tey?

32. Kak BbIpaxkaercs paboTa, MpOM3BOAMMAs TEJIOM HaJ BHEIIHMMHU TelaMH INPH MajoM
U3MEHEHUU 00beMa 3TOro Tesna?

33. Kak 3anuchiBaeTcsi 1 YMTACTCSA NEPBOE HAYAJIO TEPMOIMHAMUKH ?

34. Ilpu kakux yciousx auddepennuanbaas hopma sSBIIeTCS MOJHBIM TuddepeHITnanoM u
4TO Takoe (pyHKIUSA cocTosiHuE?

35. KakoBo camoe BaskHOE CBOMCTBO ()YHKIIMHM COCTOSTHUS?

36. Uto Ha3bIBAeTCS YMCIIOM CTEIICHEW CBOOOIbI Tea?

37. O0bsAcHUTE, CKOJBKO M MOYEMY CTeneHeil cBoOObl UMEET OJHOATOMHAsA, JBYXaTOMHasl,
Tpex — (6oJsee) aToMHas MOJIEKYJa rasa.

38. Kak moyyuuTh BBIp@XXEHHE JJIs1 BHYTPEHHEHW SHEpruu MOl WAEaIbHOIO rasa, MOJIEKYJI
KOTOPOTO UMEIOT | CTereHel cBOOO IbI?

39. Uto Ha3bIBaeTCs YJIENbHOW TEIUIOEMKOCThIO BemiecTBa? TeroeMkocTs? MomsipHOit
TEII0EMKOCTbI0?

40. TTosicHuTe MOYEeMy TEIUIOEMKOCTH IPHU IOCTOSIHHBIX JIAaBJICHUSAX U OObEeMax SBISIOTCS
(GYHKIUSAMU COCTOSTHHUSL.

41. N3 xakux pu3nuecKkux cooOpakeHUil cieayer, YTo TEeIJIOEMKOCTh HUJeaJbHOIo ras3a IpH
MOCTOSITHHOM JIaBJICHUU OOJIbIIIE, YEM MPHU MTOCTOSIHHOM 00Bheme?

42. 3aBUCHT JIM TETJIOEMKOCTb I'a3a OT MOJIS TSHKECTH B KOTOPOM OH HaXOIHUTCs?

43. Vctionp3ysl TIepBOE HAYAIO TEPMOAMHAMHUKHU TIOIYYHTE BBIPAKEHHE I MOJSPHOU
TEIUIOEMKOCTH ITPU MOCTOSIHHOM 00bEMe UAEaTbHOTO rasa.

44. Tlonyuute ypaBHeHue Maifepa, CBS3bIBaIOIIEE MOJISIPHBIE TEIUIOEMKOCTH MJI€aIbHOIO ra3a
IpU IOCTOSIHHOM 00BEeMe.

45. KakoBO OCHOBHOE€ OTJIMYHME BBIBOJOB KJIACCUYECKOM M COBPEMEHHOIN KBAaHTOBOW TE€OpUU
TEIIOEMKOCTeH raza?

46. Hapucyiite rpaduk 3aBHCHMOCTH pEaJbHOM TEIUIOEMKOCTH Ta3a oOT a0CONIOTHOM
TeMIIepaTypbl 3TOTO Tasa.

47. Kak BbIpa)xaeTcsi OTHOIICHHE TETUIOEMKOCTEH 4epe3 YHCIIO CTENEeHEW CBOOOBI MOJIEKYJ
U/ieabHOTr O rasa.

48. TTouemy Termoemkoctu Cp 1 CV SBISIFOTCS QDYHKIHUSAMU COCTOSHUS?

49. Kaxoii mporiecc Ha3bIBaeTCs aauadaTUYecKum?

50. KakoBbl J1Be peabHbIe BO3MOXHOCTH IOJYYUTh HA ONBITE MPOILECC OJNM3KUHA K
aanabaTuIecKkomy?

51. [NokaxkxuTe € MOMOINBIO IEPBOTO Hadala TEPMOJWHAMHKH, B KaKHX CIydasx MpH
a711abaTUYecKoM MpoLecce MPOUCXOIUT HarpeBaHHe rasa.

52. BeiBeinTe ypaBHEHUE aradaTHYECKOTO TpoIiecca.

53. Hapucyiite B xoopaunarax P-V uzorepmy m aamabary. OObsicHUTE mouyemy aauadara
Kpy4e N30TEpPMBI.

54. lomyuute BBIpakeHHE sl pabOTHI, MPOM3BOAMMON MPHU aaMadaTUYECKOM IpoIecce ¢
U/IeaTbHBIM Ta30M.

55. KakoBa paboTta ra3a npu u30XopHueckoM mnporecce?

56. Kakora paboTa raza npu n3zobapudeckom mpoiecce?

57. BeiBeuTe (PopMyny pabOThl HACATBHOTO Ta3a MPU H30TEPMHUYECKOM H3MEHEHUU €ro
o0bema.

58. Kakue mpoiiecchl B IpUpojie Ha3bIBAIOTCS HEOOPATUMBIMHU?

59. YUro HazbIBaeTcsi 00paTUMBIM IporeccoM. Kak MOKHO OCyIIeCTBUTH Takoil mporecc?

60. O0bsicHuTe TIOYeMy OCECKOHEYHO MOJCIBHBIM MPOIECC HEOOA3aTENHHO SBISICTCS
PaBHOBECHBIM U O0OPATUMBIM.



61. Uro Takoe uumkimueckuii mponecc? Kak BwIpaxkaercs rpaduduecku pabota mpsMoro,
00paTHUMOro U BCEro mukia?

62. Uro Takoe muka Kapuo?

63. [TomyuuTte BeIpakenue 1t koaddunuenta noseznoro aeicraus (KI1JI) uukina Kapho.

64. 3anumure Qopmyiay, B KOTOpOH SHTpoIus ompezensercs Jjorapudmom yucna
MHUKPOCOCTOSIHUH, TOCPEICTBAM KOTOPBIX PEaTU3yeTCsi MaKPOCOCTOSTHUE.

65. DHTpONHIO HA3bIBAIOT (PYHKIIMEH COCTOSHUS, UTO 3TO 3HAUUT?

66. [Touemy B COCTOSIHUE PAaBHOBECHUS SHTPOMHSI JOCTUTAET MaKCuMyMa?

67. Uem 00ycIOBICHO HEYOBIBAaHUE YPHTPOITUU B U30JIUPOBAHHON crcTEME?

68. [IpuBenuTe pasnnynabie GOPMYIUPOBKH BTOPOTO Hayasla TEPMOJMHAMUKH.

69. Uto Takoe BeposTHOCTb cocTtosHuA? Kak Qopmynupyercss BTopoe Hayaio
TEPMOJIMHAMHKH Yepe3 MOHSATHE BEPOSATHOCTH COCTOSIHHS CUCTEMBI?

70. Yo Takoe daykryanun? Kakue ¢urykramuu daiie BCTpEHaroTCs: OOJIbIITNE UK MaJIbie?

71. TlokaxxuTe, YTO UMEHHO (IIYKTYallMil OTPAaHHYMBAIOT «CHHU3Y» NMPUMEHHMOCTH BTOPOTO
Hayaja TePMOJIMHAMUKH.

72. YeMm oTiMYaeTCs peaNbHBINA T'a3 OT UAeaTbHOT0?

73. Ilpu kakux JaBJICHUAX TEMIEpaTypax pa3inyuus MEXAY pealbHbIM U HICATbHBIM ra3zoM
BO3paCTaroT?

74. Kak BBITTISAUT U30TE€PMa PEANIbHBIX Ta3a U KUIAKOCTU?

75. Kak cBsizanHa mocrosiHHas_D B ypaBHenun Ban-mep Baanbca ¢ coOCTBEeHHBIM 00BEMOM
MOJIEKYJ pEaIbHOTO Ta3a.

76. Hanmmure ypaBHeHue Ban-nmep-Baanbca s omHoro Moist ra3a W Uil JIFOO0TO
KOJIMYECTBA rasa.

77. Hauepture HeckosbkOo u30TepM Ban-nep-Baanbca i pa3iauuHbIX TeMmmeparyp B
koopauHatax P(V).

78. Uem m3otepma Ban-nep-Baanbca oTimyaercst OT H30T€PMBI peaibHOTO Ta3a’?

79. 3anummure ypaBHeHHe BaH-nep-Baanbca mo creneHu oovema V. CKOJIBKO KOpHEW MMeeT
JTaHHOE YpaBHEHHE?

80. [loxaxxute Ha rpaduke ypaBHeHHs Ban-gep-Baanbca 007acTh MeTacTaOMIBHBIX
COCTOSTHUI?

81. Kakas nzotepma Ban-nep-Baanbca Ha3zpIBaeTCsi KpUTHYECKOM?

82. [Nomyuute KpuTHdeckue napameTpsl Pxp., Vkp., Tkp., myTrem cpaBHeHHE KOA(DDHUIHEHTOB
B IBYX YPaBHEHMSX TPEThEl CTEIICHH.

83. Kakum 00pazoM MOXHO TPEBpaTHTh B KXHUJIKOCTh TaKHe Ta3bl, KaK a30T, KHCIOPOJ,
BOZIOPOJ, TEIH?

84. Ilpu KakuX YCIOBUSIX KHUIKOCTh OOJIBIIE UCTIAPSETCS TP JAHHOU Temreparype?

85. KakoBa pa3zHuIa Mexay UCIlapeHUueM U KUIIeHHueM?

86. Kak 3aBHCHT JaBlIeHHE HACHIIEHHOTO TTapa OT TeMIepaTyphl MPH MMOCTOSTHHOM 00beMe?

87. Uem cBoiicTBa mapa oTiau4aeTcs oT cBOMCTBa raza?. [Ipu Kakux yCIOBHSIX MOXKHO K Hapy
IIPUMEHSATH ra30BbIE 3aKOHBI?

88. KakoB MexaHn3M 00pa3oBaHMs MEPEOXITAXKAECHHOTO Napa U MeperpeTon sKuaKocTu?

89. moyemy ucnapeHue JKUIKOCTH COITPOBOXKIACTCS €0 OXJIAXKJICHUEM?

90. O6bAcHUTE IPUYMHBI BOSHUKHOBEHHS TOBEPXHOCTHOTO HATSXKEHUS B HKHJIKOCTSX.

91. JlatiTe onpenenenne Ko3QPUIMEHTa TOBEPXHOCTHOT'O HATSDKEHUS. B KakuX eJMHHIIAX OH
u3Mepsercs?

92. BeiBeniure Qopmyny Jlarutaca Ui TOTIONHUTENBFHOTO JaBJICHHSI IO W30THYTOM
MOBEPXHOCTBIO )KUIKOCTBIO.

93. Ha nByx konnax Il - 00pa3HoOi CTEKISHHON TPYyOOUKH BUCAT JIBa MBUIBHBIX y3bIPS, OIUH
o 6obIie npyroro. Uro ¢ Hum Oyzaet nanwine? [louemy?

94. Beieute (OpMYITy BBICOTHI TOIBEMA )KUIKOCTU B KalMJUIAPHON TpyOOUKe.

95. kakyro hopMy MpUMET HEKOTOPAasi Macca KUJIKOCTU B YCIOBHUSIX HEBECOMOCTH.

96. Kakyto ¢popmy mpuHUMAET Karuis Maciia Ha TIOBEPXHOCTH BOJIbI?

97. I3MeHUTCS 1 IOBEPXHOCTHOE HATSHKEHUE BOJIBI, €CTM J00ABUTH B BOJTY CIIUPT?



98. KakoBbl IpUYMHBI CMAuMBaHUS U HE CMAuMBaHUS KHUJIKOCTSIMU IOBEPXHOCTEH TBEPABIX
Ten?

99. Yro Ha3bIBaeTcs KpaeBbIM yriioM? KakoBbl BeJIMYMHBI KPAEBbIX YIJIOB TP CMAYUBAHUU U
HeCcMauuBaHUU?

100. OObsacHuTE NOBEIEHHE CMaUMBAIOIIEH U HECMAuMBaIOLIEH KHUIKOCTH B KallMJLIsIpax.

101. Kakyto posb UTparoT KanwuUIsipHbIE SIBJICHUS B IPUPOJIE, B TEXHUKE?

102. Tlouemy B YCIOBHUSX 3€MHOIO IPUTSIKEHUS MOBEPXHOCTHOE HATSKEHUE IPOSBISIETCS
JIMIIB 7151 MAJIBIX 00BEKTOB )KUKOCTH, HAIPUMEp Karemnb?

103. IToyemy MasieHbKHE KaILIU KUAKOCTH UMEET mapooopasnyio Gopmy?

104. Tlpu KakuWxX YCIOBHUSAX pPACTBOPEHHOE BEIIECTBO KOHIIGHTpUpYETCs JmbO B
IIOBEPXHOCTHOM CJIO€, JIUOO BHYTPH KUIAKOCTH?

105. Tlouemy c yBenmMYEHHEM TEMIIEpPAaTyphl IUIOTHOCTh M JABJICHUE HACHIIICHHBIX MapoB
YBEJIMYHUBAETCS, & IOBEPXHOCTHOE HATSKEHUE YMEHbIAETCs?

106. Hapucyiite quarpaMMy COCTOSIHUSI HEKOTOPOTO BEHIECTBA B KOOPIWHATAX HABIICHHE —
TeMIIepaTyphbl, coaepxKalleil TPOHHYIO TOUKY.

107. KakoB ¢u3nveckuid CMBICI TPOWMHOM TOUKN?

108. Kakwue BUIBI CHIT CBSI3U MEXKAY YacTUL[AaMU TBEPAOro Teia Bbl 3HaeTe? Kak oObsicHseTCs
BO3HHMKHOBEHHE COOTBETCTBYIOIINX CHII?

109. KakoBa pa3HuIia B aTOMHO-MOJIEKYJIIPHOM CTPOEHUHM aMOpP(GHOr0 U KPUCTAJUIMYECKOTO
Tena’?

110. Touemy TemmepaTypa KpHUCTAIIMYECKOTO Tela B IPOLECCE €ro IUIABJICHHs OCTaeTcs
IIOCTOSTHHOU 7

111. Tlouemy mnpu pacTBOPEHUH IIOBape€HHOM COJIM B BOJAE TeMIleparypa pacTBopa
MOHMIKAETCs?

112. Tlouemy BoJa NpHU KPUCTAJUIU3ALIUU PACTBOPSIETCS?

113. Yro Ha3bIBaeTCS KPUCTALTHYECKOW aHU30TPOITUEH U KaKOBBI €€ TPUIHHBI?

114. Tlonyuute 3akoH J[rononra u Iltm, ompenenstouiel TEIIOEMKOCTh I'paMM-aToMa
TBEPJIOTO Tea.

115. KakuM COOTHOILIEHHEM CBSI3aHHBI MEXAy c000i KOIPPUIMEHTH JTUHEHHOTO W
00BEMHOT0 pacIIupeHH TBepAoro Tena’?

116. B kakux eIuMHHUIAX BBIPpAXKAKOTCS KO3(PPUIMEHTH JMHEHHOI0O U 0O0BEMHOIO
paciupeHuit?

117. CxoabKO THUMOB KPUCTAIIIMUYECKUX CUCTEM UMEETCS?

118. Ckonpko HMMeeTCs TUIOB NPUMHTUBHBIX Tapaywiend  bpaBe? W ckoibko umeercs
pemerok bpase?

119. Kak o6o3HavaeTcst HaNpaBJICHUE U IMIIOCKOCTH B KPUCTAILIAX ?

120. B yeM coCTOMT HEeOCTATOK MOJENH JUIS TEJIOEMKOCTH TBEPIOTO Tela, MPeI0KeHHON
OWHIITEHHOM?

121. Yro takoe ponon? Kakue npyrue snemeHTapHble BO30YKI€HHs BbI 3HaeTe?

122. Kak temmeparypa Jlebast cBsi3aHa CO CPeHEH CKOPOCTHIO 3ByKa B BEIIECTBE?

123. KakoBbl HCTOYHHMKHM JA€(PEKTOB MaKpOMOJIEKYJIApHBIX KpucTamioB? Ilepeuncnure
OCHOBHbI€ JIe(hEKTHI.

124. 3anummure ypaBHEHHE JUIS TpeX ABICHHMH mepeHoca: nu¢dy3uu, BHYTPEHHET0 TPEHHS,
TETUTOTIPOBOAHOCTH.

125. 3anummure Qopmyny cpeaHell JUMHBI mpoOera MoJjekyibl rasza. Kak sra BennyuHa
3aBUCHUT OT JIaBJieHUs rasa’

126. Tlomyuute BbIpaXXEHUE MJSI CPEIHEr0 YHMCIAa CTOJIKHOBEHHUH B CEKYHAY MOJIEKYJIbI
U/I€abHOT0 ra3a U JpyruMHU MOJIEKYJIaMHU.

127. Tloyemy nuHaMH4YecKash BSI3KOCTh HE 3aBHCHT OT JABJICHUS U PACTET, B OCHOBHOM,
IPONOPLHOHATIBLHO KPato KOPHIO KBaPaTHOMY U3 TEMIIepaTyphl?

128. B 4em cocTOUT riaBHOE OTJIMUME MEXaHHU3Ma MepeHoca B TBEP/IbIX TellaX OT MEXaHU3Ma
nepeHoca B rasax?

129. Korga nBmxeHue Tela, Magaroniero B )KUIKOCTH, CTAHOBUTCS PAaBHOMEPHBIM?



Hrorosasi popma KOHTPOJISA
[IpumMepHBI€ BOIIPOCHI K 3K3aAMEHY:
BWJIET 1 1
1. [TpenmeT MoneKyIsspHON (PU3UKU. ArperaTHbIe COCTOSHUS U (a3bl BemecTBa. MeTOo bl ONTUCAHHS
SIBJICHUH (TMHAMUYECKHH, CTATUCTUYECKHUH, TEPMOJTMHAMUYECKUH ).
2. MeToa TepMOIMHAMUYECKUX MTOTCHIIMATIOB, TpeoOpa3oBanue JIexkanapa.
BWJIET [ 2
1. CraunoHapHble U paBHOBECHBIE COCTOSIHUSA. TepMoaHaMUUyecKue napaMeTpsl. TennoBoi
KOHTAaKT MEX]ly CUCTEMaMU - TEPMOJUHAMUYECKOE pacCMOTpeHue. TepMoauHaMuIecKoe
onpeJieJICHUuEe TeEMIEPaTyphbl
2. TenmoBeie cBoMcTBa TBEPABIX Tel. TemIoéMKOCTh, MOICNIb DUHINTEIHA, DiHINTEeITHA-/[e0ast.
Teopema [le6as. TemioBoe pacuiupenue. Y paBHEHUS COCTOSTHUS.

BUWJIET [0 3

1. MuUKpO- 1 MaKpOCKOITMYECKHE COCTOSIHUS cUCTEMBI. [locTyat paBHOBEPOSITHOCTH U
sprojauyeckas runore3a. GiayKTyanuu.

2. TemnoeMKOCTb, BHYTPEHHSS SHEPTHUs HeaIbHOro ra3a. TemnoéMKkocTs uaeanbHoro raza. Ooume
IIOJIOKEHUSI KBAHTOBOM TEOPUH TEIUIOEMKOCTH ra3a.

BWJIET [ 4

1. Ten10BOM KOHTAaKT MEX/y CUCTEMaMH - CTaTUCTUYECKOE paccMoTpeHne. CTaTUCTUYECKOe
ONpeIeJICHUE TEMIIEPATYPHI.

2. Crpykrypa xxugkocteil. Monens xxuakoctu O@peHKerns.

BWJIET (15

1. Pactipenenenne MaxkcBeria 1 €ro CBOMCTBA

2. IlepBoe Hauano TepmMoguHaMuKku. OOpaTuMble U HEOOpATUMBIE TIPOLIECCHI.

BUJIET [ 6

1. I'a3 BO BHeHmIHEM NOTEHIMAILHOM ntosie. Pacnipenenenne bonbumana. bapomerpuueckas
dbopmya.

2. XKunkue KpucTaibl.

BWJIET (17

1. Pacnpenenenne Makcpemna-bonsiivmana. Kunernueckue XapakTepUCTUKN MOJIEKYIISIPHOTO
nBUKeHUs. Pacripenenenue sHepruu no CTerneHsM CBOOO/IbI.

2. OTpunaTenbHbIe TEMIIEPATYPHI.

BUJIET [ 8

1. U3oTepmuyeckuii n n300apuieckuii Mpouecchl B pa3pekeHHbIX ra3ax. TepMoanHaMU4ecKoe
ornpezesieHue MOJIENIN UeanbHOro raza. KBasucrarnueckue U30mnporecchl. Y paBHEHHE
MOJIUTPOIIMYECKOTO MpoLEcca.

2. OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH KuAKocTel. JKuakne pactBopbl. 3akoH Payns u 3akoH
I'eHpu 115 ueanbHBIX pacCTBOPOB.

BUJIET [0 9

1. [Tuknuyeckue Mpouecchl U TEIUIOBbIE (XOIO0WIbHBIE) MAIUHBIL. [ [pUHIUMIIBI TOCTPOEHHUS
TEIJIOBBIX

mamuH. [{ukn Kapno u ero KIIJI.

2. Cunibl Ban-nep-Baanwca. [Torennman Jlennapa-J/>xouca.

BUWJIET [ 10

1. Bropoe Hauano tepmoanHamuk. [locTpoeHre abCOMIOTHON TEPMOAMHAMUYESCKOM IIIKAITBI
temneparyp Hepasencrso Knaysuyca.

2. [Tpu3Haku KpUCTATTMYECKOr0 COCTOSIHUA. CUMMETPHS U 3JIEMEHTBI CHMMETPHUU.
Kpucrannmaeckas pemérka. Knaccudukamnus kpucramioB. Kpucramimaeckue Kiacchl v
¢u3nUecKre TUITbI KPUCTAIIIOB.

BWJIET [ 11

1. TepmoauHaMuueckoe onpeaeaeHue HTponun. Mi3MeHeHne sHTpOnuH B 00paTUMBIX U
HEOOpaTUMBIX MPOIECcCcax.

2. INomumepsl. O0Imas XapakTepUCTUKA U KITACCU(PUKALIHSL.



BWJIET [ 12
1. Craructuueckas popmynuposka Il Hauana Tepmonunamuku. Teopema Hepuera. CBsizb
MEXIY CTaTUCTUYECKUM M TEPMOAMHAMUYECKUM ONPENEICHUIMH SHTPOIINH.
2. Mukpo- 1 MaKpOCKOIIMYECKHE COCTOSIHUSA CUCTEMBI. IlocTy1aT paBHOBEPOATHOCTH U
3proauyeckas runoTesa.
BUJIET [ 24
1. Pactipenenenue MakcBesuia 1 €ro CBOMCTBA
2. YpaBHEHHUs COCTOSIHUS peaIbHBIX Ta30B. YpaBHeHUe Ban-nep-Baansca. BupuansHoe ypaBHeHue
COCTOSIHUSI.
BWJIET [ 25
1. Bropoe Ha4yajio TepMOJIMHAMUKHI
2. TennoBble cBoiicTBa TBEPABIX Tell. TeroéMKoCTh, MO/IENb DiHIITEHHA, DiHIITeliHA-/le0ast.

Kpurepun onieHkn npoMe;KyTo4HOM aTTecTaliuM B popMe IK3aMeHA

Tabauya 6.3.

Onenka XapakTepucTHKa TpeOOBaHWii K pe3yjbTaTaM arrecranuu B dopme
IK3aMeHAa

«OTanYHO» Teoperndueckoe coaepkaHHe Kypca OCBOCHO TOJHOCThIO 0e3 Tmpo0elos,

CUCTEMHO U TIJIyOOKO, HEOOXOAMMBbIE MPAKTUYECKHE HAaBBIKM padOThl C
OCBOCHHBIM MaTepHajJoM CQOPMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE pabodei
y4eOHO# mporpaMMoi yueOHBIC 33aHHUsI BBIITOJHEHBI 0€3yIpevyHo, KaYeCTBO UX
BBINOJIHEHUS] OLICHEHO YMCIIOM 0aJIoB, OJIM3KMM K MAKCUMYMY.

«Xopouio» Teopernueckoe cojiepkaHHE Kypca OCBOEHO B 1ejloM 0e3 mpoOenos,
HE0O0XO/MMBbIe NPAKTUYECKHUE HABBIKM pabOThl C OCBOCHHBIM MAaTEpUAIOM B
OCHOBHOM C(OPMHUPOBaHBI, NMPEAYCMOTPEHHbIE pabouell yueOHOW MporpaMMoit
yueOHble 3aJaHHs BBINOJHEHBl C OTAEIbHBIMM HETOYHOCTSMH, KadyecTBO
BBLIITOJIHEHUSA OOJIBLIIMHCTBA 3aJaHUNA OIEHEHO YHMCIOM OajllIoB, OJHU3KHUM K

MaKCUMYMY.
«YnosuerBop | Teoperndyeckoe copepikaHue Kypca OCBOCHO OOJBIIEH YacThi0, HO MPOOENbl HE
UTETILHO» HOCSAT CYIIECTBEHHOTO XapaKTepa, HE0OXOIMMBbIC MTPAKTHYSCKHE HABBIKU PaOOTHI

C OCBOCHHBIM MaTepHaloM B OCHOBHOM C(OpPMHUPOBAHBI, OOJBIIMHCTBO
IPEeJyCMOTPEHHBIX pabodel yuyeOHOW mporpamMmoil  y4eOHBIX  3aJaHMH
BBITNIOJTHEHB!, OTJIEJIbHBIE U3 BBIIOJIHEHHBIX 33JJaHUH COIep KaT OLINOKH.
«Heynosner | Teoperndeckoe cojepkaHHe Kypca OCBOEHO YaCTUYHO, HEOOXOJNWMBbIE HAaBBIKU
OPUTEIBHO» pa60TI)I HE C(l)OpMI/IpOBaHI)I nJiIn Cq)OpMI/IpOBaHI)I OTACJIBbHBIC U3 HHX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX paboueil ydeOHOH mporpaMmol y4ueOHBIX
3aJlaHui HE BBIMOJIHEHO JHOO0 BBIMOJIHEHO C IPpyObIMH OIIMOKaMH, Ka4yeCTBO HUX
BBINOJIHEHUS! OIIEHEHO YHMCIIOM 0aJlsIoB, OJIM3KMM K MUHUMYMY.

7. Y4eOHO-MeTOAHYECKOE M MATepHAJLHO-TEXHHYeCKOe ofecneyeHHe TUCHUILIUHBI
(monyJast) «MoJiekyasipHasi GU3HKa»
7.1. Y4eOnas qureparypa.

Bu HaunmenoBanue
NoNe A HE00X0IUMOM yaeOHOM W3narensctBo, | Hanuuwue nut-
3aHATUSA ABTOp
/i JTUTEPATYPHI 110 TOJI U3JaHHUSI pHI
(JIK,mIp,c.p.)
JTUCITUTLTAHE
OcHoBHasi IMTEpaTypa
1 JIK,1Ip,c/p Kypc obummwmit ¢usuku. | 3ucman [.A, | M.: Hayxka, | bubnuoreka
T.1-3 Tomec O.M. 1972r Nurl'y




JK,1Ip,c/p O6mmit kypc ¢usuku. | CUByxXuH M.: Beicmiast | bubnuoteka
T. 1-5. J1.B. mKkona, 1996r. HNurl’y
JK,1Ip,c/p Kypc oOmeit ¢usuku. | CaBenbeB M: Hayka, | bubnuoreka
T. 1-3 M..B. 1989r. Uurl'y
JK,1Ip,c/p MounekynsipHas Kukoun UK., | M.: Hayka, | bubnuoteka
¢busuka. Kukoun A.K. | 1976r. Nurl'y
JK,1Ip,c/p Kypc obmeit puszukm. Tpodwvosa M.: Bricmas | bubnuoteka
TN mkosa,2005r. HUnrl'y
JlonoIHUTeIbHAS JTUTEpaTypa
Clp Kypc pusuku. Hetnadp A.A., | M.: Bricmas | bubnuoreka
SBopckuii mkona, 1989. Nurl'y
b.M.
Clp Monekynspuas ¢usuka | MatseeB A.H. | M.: Bricmiast | bubnnoreka
mKosa, 1986r. Hurl'y
Clp MonexynspHas pusuka | TenecHuH M.: Hayka, | bubnuoreka
P.B. 1976r. HNurly
Clp Cratucruueckas Peiip . M.: Hayxka, | bubnuoreka
¢busnka 1976r. Nurl'y
CoOopHukHM 32124 110 Kypcy o0wei Gusuku
Ilp, c/p | CoopHuk 3a1a4 no odueit pusrke | Boapkenmreitn | M.: Boicmias | Kad.
r.cC. IKOJIa, o0ur.pus.
1986.
Ip, c/p | 3amaunuk Mo ¢usmke Yepro JI. T., | M.: Bricmias | Kag.
Bopo6reB A. A. | mixoina, oOur.pus.
1986.
Ip, ¢/p | 3amaum mo obruel pusnke. Hponos U. E. M.: Hayxka, | Kad.
1998. o0mr.pus.

7.2. UHTEpHET-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 snekrponHas Oubanorexa

http://elibrary.ru/default.asp Poccuiickas sauronansHas oubinorexa

http://primo.nir.ru http://nbmgu.rudnexTponnas Gudimoreka Poccuiickoit

roCyIapCTBEHHOU OMOTUOTEKH



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

7.3. IlporpammMHoe oGecrieyeHmne

YHuBepcuter oOecnedeH HEOOXOAMMBIM KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOJIHO
pacmpocTpaHseMOro MPOrpaMMHOT0 00ECIIEUCHHUS, B TOM YHUCIIE OTEYECTBEHHOTO ITPOU3BOJICTRA.
Kaxnprit oOyuaromuiics B T€YEHHE BCEro IepHoja OO0ydeHUs oOecredeH WHIUBUYaTbHBIM

HEOTPAHUYEHHBIM  JOCTYIIOM K  3JEKTPOHHOMU
yHUBEpcUTETa U3 JI000H TOUYKH, B

MH(POPMALMOHHO-00pa30BaTeIbHON
KOTOpOHl  uMeeTcst

cpene

JocTyn K uMHGOPMalMOHHO-

TEJIEKOMMYHUKALIMOHHOMN ceTh «HTEpHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter obecredyeH

oOecrieueHus.

CIIC/TYFOILIM

KOMIIJICKTOM

JIMOCH3WUOHHOTO  IPOrpaMMHOI0

1. JluueH3moHHOE IpOTrpaMMHOE oOecredeHue, uenoibzyemoe B Uarl'y

Microsoft Windows 7
Microsoft Office 2007

1.1.
1.2.
1.3.
1.4.
1.5.

Antusupycnoe I10 Eset Nod32
CnpaBouHo-nipaBoBasi cuctema “I'apant”

[Iporpammusiit komimieke MMUC “Busyanbnas Ctyaus TectupoBanus’™

Hapsmy C TpaJUOWUOHHBIMHU H3JAHHUAMHU CTYACHTBI W COTPYAHHUKH HMCIHOT BO3MOXHOCTH
IMOJIB30BATLCS SJICKTPOHHBIMU IMTOJJTHOTCKCTOBBIMHA 6azaMu JaHHBIX!

Taonuuya 8.1.

Ha3zBanmue pecypca

CcebLika/gocTyn

OnexkTpoHHass OubnnoTeka oHNaH «EanHOE OKHO K

00pa30oBaTeIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBatenbHbIi pecypc Poccun»

http://school-collection.edu.ru

@DenepalbHblil  00pa30BaTENbHBIA MOPTAL:  yUPEKICHHUS,
nporpammsl, cranaapTsl, BY3b1, Tectol EI'D, THA

http://www.edu.ru —

@denepalbHbIl 1IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OPLINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYIEHTA".
OnOIMoOTEeKa TEXHMUECKOTO By3a

DJIEKTPOHHAS

http://polpred.com/news

N3 naTenbcTBo «JlaHbY. DeKTpOHHO-0MONMHOTeYHAs

CHCTEMA

http://www.studentlibrary.ru -

Pycckas BuptyanbHas Oubmmnoreka

http://rvb.ru —

N3 naTenscTBo «JlaHbY. DeKTpOHHO-0MONMHOTeYHAs

CHCTEMA

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpazoBanus IOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snektponHas 6ubnmoreka «e-Library»

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

OnekTpoHHO-0nbaroTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPAaBOYHAsI CHCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHbOpMHIO»

http://www.informio.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
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/

HudpopmanmonHo-npaBoBas cuctema « KoHCYIbTaHT-TLTIOCH

CereBas BepcHs, TOCTYITHA CO BCEX
KOMITBIOTEPOB B  KOPIIOPATUBHOM
cetu Uurl'y

HNudopmannonHo-nipaBoBas cucrema «l'apant»

CereBas BepcuHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOMN
cetu Uarl'y

OneKTpoHHO-0MbIMoTeyHas cucreMa «fOpait»

https://www.biblio-online.ru

7.4.. MarepHajJbHO-TEXHHYECKOE
«MoJiexyasipHas pU3NKa»

ob0ecneueHune

yuyeOHOH  JIMCHUILIMHBI/MOIYJISI

MaTepI/laJIBHO'TeXHI/I‘IeCKaH 0a3a YHuBEpCUTETA IIO3BOJIACT o0ecIieunBaTh KauyeCTBEHHOE
IMPOBCACHUEC TCOPCTHUICCKUX U ITPAKTHYCCKHUX 3aHATHH.

Jlaboparopus «MonexyspHas QU3nKa»
(Ne01) 386132, PU, r.Hazpans, ["amyp3ueBckuii
OKpyT, yi1. Maructpanshnas, 39a, Kopnyc 3E:

YcTranoBKa sl U3Y4YEHUE TEIIOBOTO
pacimmpeHus TBepAbIX Tel (mpudop
Menneneena).

VYcranoBKa 111 U3MEPEHUSI TTOCTOSTHHOM
bonbimana. YcranoBka aJisl onpeiesieHue
MOJISIPHOM Ta30BOM MOCTOSIHHON METOJ0M
M30XOpUYECKOTO HarpeBaHUsI.

VYcraHoBKa I OnpeieNieHUs BI3KOCTH U
OCHOBHBIX XapaKTEPUCTUK MOJIEKYJIIPHOTO
IIBUKEHUS ra30B.

VYcraHoBKa 151 OnpeiesIeHUsl OTHOLLIEHUS
TEIIOEMKOCTEH ra30B.

VYcraHoBKa 15151 onpeiesIeHus BA3KOCTH
)KuaKocT MeTtogoM CTokca.

VYcranoBka 11 HCCIIEI0BaHUS
3aBUCUMOCTH TTOBEPXHOCTHOTO HATSKEHUS
KUJKOCTU OT TEMIIEPATypPbl METOJIOM
Pebunnepa.

VYcraHoBKa omnpeziesnieHre MOBEpXHOCTHOTO
HATSDKEHUSI )KUJIKOCTA METOJI0M OTpPHIBA KOJIBIIA.

VYcraHoBKa st onpeiesieHne
MMOBEPXHOCTHOT'O HATSKEHUSI METOJIOM OTPhIBA
KamneJb.

VYcraHoBKa 17151 U3yUYEHUsI U3MEHEHUs
SHTPOIHMH B HEM3O0JIMPOBAHHON CHUCTEME.




Pabouas mporpamma aucuuiuiiHbl «MonekynsipHas (u3nka» cocTaBlieHa B COOTBETCTBHU C
tpeboBanusiMu PI'OC BO mno wnampaBiaenuto moarotoBku 03.03.02 dwusuka, yTBEPKIESHHOTO
nprka3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot «7» _asrycra 2020 T.

Ne 891.

IIporpammy cocraBuia:
Jloutent xadenpsl dusuku Topmixoesa 3.C.
(®.1.0., 10MKHOCTD, TOJITUCH)

[Iporpamma ono6pena Ha 3aceqanuu kadeapsl «Pu3nkar»
[Tpotokom Ne_10 or«_20 » _wmas 2024 rona

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne_9 o1« 22 » _mas 2024 rona




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

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




