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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OBILIA ST ®U3UKA (MOJIEKYJIIPHAS ®U3UKA 1 OCHOBBI CTATUCTUYECKOM
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AHHOTANIUA

JlucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YaCTH €CTeCTBEHHOHAaY4YHOro Moayis. IlpenogaBanue
Kypca peanu3yercs 4Yepe3 TPU BHIA 3aHITHNA: JIGKIMH, NPAKTHUECKUE 3aHATHS U (U3MUecKHii
npakTUKyM. OCHOBHBIMH IICJIIMA OCBOSHHS y4eOHOW JMCHIUIUIMHBI SIBISETCS (OPMUPOBAHUE Y
CTYJEHTOB LIEJIOCTHOM CHUCTEMBI B3IVIAJIOB HAa YCTPOMICTBO OKPY’KAIOLIEro0 MHpa, HAyYHOTO METOJa
MBIIUICHHS], AEMOHCTpalus BeAylled poiu ¢(usumku B mpoliecce Mo3HaHus Mupa. B pesymnbrare
OCBOGHUS IUCHMIUTUHBI CTYJIEHT JOJDKEH MOJIYYUTh 3HAHUSA [0 OCHOBHBIM IMOHSATHSM M 3aKOHAM
MOJIEKYJISIPHOM (DM3UKH, KITACCUYECKOM TEPMOJIMHAMUKHA U DJIEMEHHTAMH CTaTUCTHYECKON MEXaHUKHU;
yMeTb (OpPMYyJIHUPOBATh M MPUMEHSTh OCHOBHBIC 3aKOHBI W YPaBHEHHUS  MOJIEKYJISIPHON (DU3HKH,
KJIACCUYECKOW TEPMOJIMHAMUKUA W CTATUCTUUYECKON MEXAHUKHU JUIsl PEeIICHUS TPAKTUYECKHX 3a/1ay.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

JucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YacTH €CTeCTBEHHOHAay4HOro moayis. IlpenogaBanue
Kypca peaqm3yeTcsi 4epe3 TpHU BHIA 3aHATHHA: JIEKIUHM, NPAKTHUYECKUE 3aHATHS W (QU3UIECKUI
IIPAKTUKYM.

Jlexuuu sIBISIFOTCSI OCHOBHBIM M BETYLIIMM BUJOM 3aHATHM. Ha HuX natoTcst 6a30Bble 3HAHMS 110
JUCLIUIUINHE.

[TpakTrdeckue 3aHATHs IPEAHA3HAYEHBI [UIsl peaJIn3allii Ha IPAKTUKE TEOPETUYECKUX 3HAHUM,
MOJTy4aeMbIX Ha JIEKIUsAX. B pe3ynbpTare mpakTHUeCKUX 3aHATHH y CTYACHTOB (hOPMUPYIOTCS YMEHUS
pemath pu3nyecKure 3aauu, MPUMEHSST METOJIbl MAaTEMAaTHUYECKOTO aHAIN3a U MOACITUPOBAHHUS.

JlaGopaTopHbIii  (QHU3MUYECKUI TMPAKTHKYM MO3BOJSET IPAEMOHCTPUPOBATH  CTYACHTaM
¢u3nveckne 3aKOHBI, HM3YYCHHBIE HA JICKIUSAX W TPAKTUYECKUX 3aHATUSAX, DPAa3BUTh HABBIKH
IUTAHUPOBAHMSI SKCIIEPUMEHTA, MPUOOPECTH HABBIKHM: pabOThI ¢ Pa3MIUYHBIMU IpUOOpaMu, 0OpaboTKH
MIOJIYYEHHBIX JaHHBIX, aHAJIM3a U IIPEACTABIICHUS PE3YyIbTaTOB SKCIIEPUMEHTA.

2. MECTO YYEBHOM JUCIHUILIUHBI B CTPYKTYPE OOII BO

I[aHHa}I yqe6Ha${ JUCIMITIIIMHA BXOOUT B O6paBOBaTeJILHBII>'I eCTeCTBeHHOHay‘IHLIﬁ MOAYJIb

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOI[ N HAUMCHOBAHHEC KOMIICTCHIITN KO,Z[ 1 HAUMCHOBAHUC NMHAUKATOpPA JOCTUIKCHUA
KOMIICTCHII

YK-1 [1] — CnocoGen ocymectBiate  3-YK-1 [1] — 3HaTh: MeToauku cOopa u 00paboTKu

MOKCK, KPUTHIECKUN aHaIM3 ¥ CHHTE3 HWH(POPMAIINU; aKTyalbHbIE POCCHICKHE U 3apyOeKHbIE
uHpOpMAIINH, TPUMEHSATh CHCTEMHBIN ~ MCTOYHHUKH WHpopManuu B chepe mpodeccHoHATbHOM
MOJIXO/T JUTSL PEIICHUS TIOCTABIICHHBIX  JESITEIbHOCTH; METO CHCTEMHOTO aHaIIn3a

3a1a4 V-VK-1 [1] — YMeTb: npUMeHSITh METOIUKH MTOKCKaA, cOOpa U
00paboTkn nH(MOPMAITUHU; OCYIIECTBIATH KPUTHUECKUM
aHaJIU3 ¥ CUHTE3 MH(OpMAITMK, TOJTYYCHHOM U3 Pa3HbIX
HUCTOYHHUKOB




YKE-1 [1] — Cioco6eH ucmonbp30Bath
3HAHHS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IIPUMCHSATH MCTOAbI
MaTEeMaTHYECKOr0 aHaIN3a 1

B-VK-1 [1] — Bnagers: MeTo1aMu moucka, coopa u
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTe3a MH(OpMAIIHH;
METOJIUKOW CHCTEMHOTO TTOIX0/a ISl PELICHUS
NIOCTABJICHHBIX 337134

3-YKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIMILIMH, METO/IbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,

MOZACIIMPOBAHUSA, TCOPECTUUCCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUSA
B ITIOCTABJICHHBIX 3aJjadax

IIPOIYKTaMH

TEOPETHYECKOTO M KCIIEPUMEHTATBHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: UCIIOJIB30BaTh MATEMAaTHUCCKUE
METO/Ibl B TEXHUYECKUX MPHUIIOKECHHUIX, PACCUMTHIBATH
OCHOBHBIE YHCJIOBBIC XapaKTEPUCTUKU CIyYalHBIX BEJIUYMH,
pemaTh OCHOBHBIC 33/1a4i MAaTEMAaTHUCCKON CTaTUCTUKH,
peniaTh TUIOBBIE pACUETHBIC 3a/1a4n

B-VKE-1 [1] — BaaaeTh: METOJaMH MaT€eMaTHYECKOTO
aHaJgn3a U MOJCIIMPOBAHUS; METOJJAMHU PEIICHUS 33124
aHaJM3a U pacyeTa XapakKTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00pa0OTKH IKCIIEPUMEHTATLHBIX
JIAHHBIX, METOAaMH pabOThI C TPUKIIATHBIMH IPOTPAMMHBIMHU

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3agauu BocnuTaHus (koJ)  BocnurarenbHbli HOTEHIMAT JUCIUIUIMH
BOCIIUTaHUA
WuTennektyanbHOe Co3naHue ycrnoBHid, Mcnonb30BaHne BOCIUTATEIBHOTO
BOCIITUTaHUEC 06€CH€‘II/IBaIOHII/IX, NnoTeHUMala JUCHUIIIIMH T'YMaHUTApPHOTO,
(dbopMHUpOBaHUE KYJIbTYPbl  €CTECTBEHHOHAY4YHOIO,
ymcTtBeHHoro Tpyaa (B11) | obmenpodeccuonanbHoro u

[Ipodeccuonanvroe u
TPYAOBOE BOCIIUTaHHE

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(hopmupoBaHue ri1yo0KOTO
TTOHUMAaHHUS COITMATbHOM
posii ipodeccuu,
MO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHON CHENHATbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHATBHON
nesTenbHOCTH, Tpyay (B14)

poeCCUOHATLHOTO MOIYJIS JJIst
(GbopMHUPOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/a OCPEICTBOM BOBJICUCHUS
CTY/ICHTOB B y4eOHBIC UCCIICIOBATEIILCKUE
3aJ]aHusl, KypCOBbIE PadOTHI U JIp.
1.Mcrionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIMAJA TUCIIUTUTHH
€CTECTBCHHOHAYYHOTO U
o0menpodecCHOHaTbHOTO MOAYIIS JUIS: -
(hopMHUPOBaHKS TTO3UTUBHOTO OTHOIIIEHHUS K
npodeccun nHKeHepa (KOHCTPYKTopa,
TEXHOJIOTA), TOHUMAaHHUS €€ COIMAIbHON
3HAYMMOCTH U POJIU B OOIIECTBE,
CTpEMIICHHS CJICIOBATh HOpMam
poeCCUOHATILHON 3TUKHU TIOCPEICTBOM
KOHTEKCTHOTO 00y4YeHHUs], pelIeHus
MPAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - POPMUPOBAHUS
YCTOMYUBOTO HHTEpECa K
poeCCHOHAIBHON JEATENHHOCTH,
CHOCOOHOCTH KPUTHYECKH,




CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HAYUMOCTh Mpoeccruu mocpecTBOM
OCO3HAHHOT'O BBIOOpA TEMATUKHU MPOEKTOB,
BBIIIOJIHEHUS IIPOEKTOB € MOCIIEAYIOLEN
myOIMYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM 4YHUCJIe 0OOCHOBAHHEM UX COIUATBHOMN
Y IPAKTHUYECKOI 3HAUUMOCTH; -
(hopMUPOBaHUS HABBIKOB KOMAHTHOM
paboThl, B TOM YHCIIE peaan3anuu
Pa3IMYHBIX TPOEKTHBIX poJieh (Jimaep,
UCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHCHHSI COBMECTHBIX
npoekToB. 2.Mcnoib3oBaHue
BOCIIUTATEIHLHOTO MMOTCHIIHATIA
JTUCIUIUINHBI « DKOHOMHKA U YIIPaBICHUE B
MIPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX TOJXOJOB K YIPaBICHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«HOpuauueckre ocHOBBI TPO(hecCUHANTBHON
JESTSIIBHOCTH JUISL: - GopMUpOBaHUs
HABBIKOB CUCTEMHOTO BUICHUS POJIU U
3HAYUMOCTHU BEIOpaHHOU TIpodeccuu B
COLIMATIbHO-3KOHOMHYECKUX OTHOIIEHUSX
yepe3 KOHTEKCTHOE 00ydYeHHe

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Paznensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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2 Cemecmp
1 Mexanuka. 1-7 14/28/0 K.p-8 25 K-8 3-VK-1,
MexaHnuueckue (5) V-VK-1,
KoaeOaHus B-YK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1
2 | Monekynsipuas ¢usuka | 8-15 | 16/32/0 J13-15 25 KH-15 | 3-VK-1,
u OCHOBBI (1),x.p- V-VK-1,
CTaTUCTHYECKOM 14 (5) B-VK-1,
TEPMOJMHAMUKHI 3-VKE-1,
V-VKE-1,




B-YKE-1

HUmoezo 3a 2 Cemecmp 30/60/0 50

KonTpoabHble 50 C) 3-VK-1,

MeponpusiTusi 3a 2 V-VK-1,

Cemectp B-VK-1,
3-VKE-1,
V-VYKE-1,
B-VKE-1

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(wn) sK3aMeH

CoxparnieHne HauMEeHOBaHUHM (POPM TEKYIIET0 KOHTPOJIS M aTTECTAlUH Pa3/IeIIOB:

Oo6o3nauenue | [loiHOe HanMeHOBaHKE

13 JlomamrHee 3agaHue

KN KonTposb 1o nroram

K.p Kontposbnas pabota

€] DK3aMeH

KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansiTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
2 Cemecmp 30 60 0

1-7 Mexannka. MexaHn4yeckue KoJae0aHus 14 28 0

1 Konebanus Bcero ay1uTopHbIX 4acoB

OO01ue cBegeHus o0 Koebanusax. Manble KoineOaHusl. 2 | 4 | 0
Kommiekcueie uncna. JInuneiinsie nuddepenimanbHbie Ownutaiia
YpPaBHEHHUS BTOPOTO MOPSJAKA C MOCTOSHHBIMU 0 0 0
K03 ULIEHTaMHU.
CBobOoaubIe KoeOaHus cucteMsl 0e3 TpeHus. ['apMoHndeckue
KojeOaHus. AMIUINTY/1a, 4acToTa U (aza KojedaHus. DHeprus
TapMOHHYECKOT0 KosueOaHusi. MareMaTH4eckuii u pu3nueckuii
MasITHUKH.

2 Caoxenue KoJjie0aHnH 0THOTO HaNpaBJieHus. 3aTyxaomue | Bcero ayImTopHeIX 4acoB
KoJ1e0aHus 2 | 4 |0
Crnosxenue xonebaHuii OMHOTO HampaBieHus. BekTopHas Omnnaiin
nuarpamma. buenns. CnoxeHue B3aMMHO MEPHEHAUKYISPHBIX | 0 0
KoJeOaHu.
3aryxaromue konedanus. Koapduuuenr zaryxanus.

Jlorapudmuueckuii feKpeMeHT 3aTtyxaHus. JJoOpoTHOCTh
KOJIeOATeIbHON CUCTEMBI. ATIEPHOINYECKOE IBUKECHUE.
ABTOKOIE0aHUSI.

3 BbiHy:KIeHHbIe KOJIeOaHUus Bcero aynutopHbIX 4acoB
Breinyxaennsie konebanus. Pesonanc. PezonancHble kpuBble. | 2 ’ 4 ’ 0
[TapameTrpuueckuii pe3oHaHC. Onnaiin

0 |0 Ik

4 ATOMHO-MOJIEKY/ISIPHOE CTPOCHHE BelleCcTBA. JJIeMEeHThbI Bcero ayiuTopHBIX 4acoB

TEOPUH BEPOSITHOCTH 2 | 4 |0




ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BellecTBa. Macchl u
pa3Mepsl MoJiekyi. OleHKa yrciia MOJIEKyIl B MHUIE 00beMa
Y MEXMOJICKYJIIPHBIX PACCTOSIHUN. DHEPrusi B3aUMOICHCTBUS
MOJIEKYJT KaK (YHKIUSI PACCTOSIHUSI MEXKAY HUMHU.
Makpockonnueckas cucteMa. [loacucrema. Jlunamudeckuit
MOJIXO0JT K OTMMMCAHUI0 MAKPOCKOITMUECKON CUCTEMBI.
MuxkpococTosHuE (Ha IpUMEPE OJTHOATOMHOIO ra3a).
Maxkpockonuyeckue napaMeTpbl: UUCIO YacTHULl, 00bEM,
BHYTPEHHSIS SHEPTHS.

XaoTUYHOCTDh JBUKEHHS MOJIEKYJ U (PIIyKTyaluu
MaKpOCKOIMYECKUX MMapaMeTPOB MOJICUCTEMBI.
Cratuctnueckuii ancam6ib. OnpezeneHue BEposSTHOCTU C
MTOMOIIBIO CTATHCTUYECKOTO aHcaMOuist. DyHKIUS
pacnpenenenus. CBOMCTBA BEPOSITHOCTH. Y CIIOBUE
HOPMHUPOBKHU. TeopeMbl CIIOKEHUS 1 YMHOKEHUS
BEPOATHOCTEH. Bruncienne cpelHuX 1 UX CBOWCTBA.

Ownnaiig

0 0 0

5-6 CraTucruyeckas ¢pusnka u geHOMEHOJI0rH4ecKas Bcero aynutopHbIX yacoB
TEPMOJAMHAMHUKA 4 IE I
TepMonnHaMuyeckue BEIMYMHBI KaK CpPEHUE 3HAUCHUS Omnunaiin
MaKpOCKOIIMYECKUX ITapaMeTpoB. MaKpoCKONM4YecKoe 0 0 0
cocrosiHue. PaBHOBecHOE cocrosiHue. Bpems penakcanuu.

KBazucrarnueckuit mpouecc.

Boruncnenue TepMoIuHaAMUYECKUX BETUYHMH C TIOMOIIBIO
¢byHkuuu pacnpeaeneHus. Yucno yapoB MOJIEKyJ rasa o
CTEHKY cocyza. /laBineHue uaeaabHOro ra3a Ha CTEHKY.
Buytpennss sHeprus raza. Pabora. KonnuecTBo TEmIOTHI.
IIepBoe Ha4ayI0 TEPMOJAMHAMHUKHU.

DKCrepuMEHTAIbHOE YPaBHEHHE COCTOSIHUS UAEATBHOTO Ta3a.
ITocrosinnas bonbumana. CpenHsAs SHEPrUs NOCTYNATEIbHOTO
JBIDKEHUS MOJIEKyI. TeMrepaTtypa u ee GU3UIECKU CMBICIT.
Yucno creneHei cB0001bI MHOTOATOMHOM MOJIEKYJIBI.
DHeprus MHOr0aTOMHOM MOJIEKYJIbl B TApPMOHHYECKOM
npubnmxennu. Kiaccuueckuii 3akoH paBHOpacIpeieneHus
SHEPI'UH MO CTENEeHsIM cB0OO0bI. TemnoeMKoCTh HaeaIbHOro
ra3a npu NOCTOSSHHOM 00beMe U NP MOCTOSIHHOM JIaBJICHUU.
YpaBHeHHe aanadaThl HIeaTbHOIO Ta3a.

7 IHosmTponnueckne npoueccol. Ban-gep-paanbcoBekuii raz | Beero ayimTopHeIX 4acoB
VpaBHEHHE MOIUTPOIIBI HIEATBHOrO Ta3a. Padora, 2 | 4 [0
COBepIIaeMas NACAIBHBIM Ia30M IIPH Pa3IMUHBIX Iponeccax. | Ouaiin
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss sHeprus. YpaBHeHue | Q 0 0
COCTOSIHMSI.

8-15 MouaekyasipHasi pU3MKa U OCHOBBI CTATHCTHYECKOI 16 32 0
TEePMOMHAMHUKH

8 Pacnpenesenne Makcsenia Bcero ayuTopHbIX 4acoB
@DyHKIMS pacHpeesICHUs AJIs COCTABIAIOIUX CKOPOCTH U 2 ] 4 ] 0
MOYJISl CKOPOCTH MOJIeKyl. CpenHsist apupmMeTHIecKas, Ownnaitg
CpeaHss KBaJpaTU4Has U HauboJsee BEpOsITHAsE CKOPOCTH 0 0 0
Mosekys. OnbiTel Jlammepra u lllTepHa.

9 Pacnpenesnenne boabumana Bcero aynutopHbIX yacoB
Pacnipenenenne MosieKkys B 10JI€ CHJ TSKECTH. 2 \ 4 \ 0
bapomerpuueckas popmyna. Pacnipenenenue bonbiimana B Omnnaiin




Clly4yae JUCKPETHOTO SHEPreTHYECKOro crekTpa. OnbITh
ITeppena. Pacnipenenenne Maxkcpemia-bonbiimana.

0 0 0

10 JHTPONUSA U BTOPOE HAYAJIO0 TEPMOAUHAMUKH Bcero aynutopHbIX yacoB
Makpo- u MukpococTosinusi. CTaTUCTUYECKHUI BEC. 2 | 4 | 0
BeposiTHOCTHast MHTEpIIpeTalus CTATUCTUYECKOTO BECa. Omnnaiin
DHTpOIHUS U € OCHOBHBIE CBOMCTBA. BTOpoe Hauano 0 0 0
TepMoAHaMHUKHU. CTaTuCTUYECKasi HHTEPIPETALlsi BTOPOTro
Hayajna tepMoanHaMuku. [Ipupona HeoOpaTUMBIX MPOLIECCOB.

Teopema HepHcra.

11 JHTpONUsA uaeaabHOro raza. Koy duuuenr mosne3noro Bcero aynutopHsix 4acoB
JelicTBHA TEMJIOBO MaIIUHBI 2 ‘ 4 ‘ 0
CBs13b MEXly HIPUPALICHUEM SHTPOIIUHU U MOIYy4aeMOU Omnnaiin
cucremoit rerioroil. HepasencrBo Knaysuyca. 0 0 0
DHTpoONus UACAITBHOIO rasa.

Koaddunment nmonesnoro aeiicteus (KI1) Temmosoit
MamuHbl. @opmynuposku Knaysuyca u KenbBuHa BTOporo
Hauyana tepmoguHamMuk. [lukin Kapuo. KITJ[ nukna Kapno.
Teopema KapHo.

12 Kpucraniudeckoe cocrossnue Bemectsa. Kuakoe Bcero aynutopHbIX yacoB
COCTOSIHHME BellecTBa 2 [ 4 I
Kpucrannuueckas pemerka. @u3nueckue TUIIbI Owunaiin
KPUCTAJUIMYECKUX pelieToK. TemioeMKocTh KpUCTAIIIOB. 0 0 0
3akoH /[roinonra u I1Tu.

KBazukpucramnmyeckas CTpyKTypa KUIAKOCTEH.
[ToBepxHOCTHOE HaTsKeHUE. CBOOOAHAS SHEPTUSL.
Kanumnapuoe nasienue. SIBiaeHus: Ha TpaHULIE KUIKOCTH U
tBepaoro Tena. CMauynBanue. Kanwuisipable sBJIeHUS.

13 da3oBble paBHOBECHUS U NIPEeBPALLCHUS Bcero aynutopHbIX yacoB
PasnoBecue das. Mcnapenne u konaencanus. Ilnapnenne u 2 | 4 I
kpuctammn3zauus. [Ipupaiienre 3 HTPONUU IPHU UCTTAPEHUHN U Omnnaiin
IJ1aBJieHUU. PaBHOBECHE )KUAKOCTH U HACBIILIEHHOTO Tapa. 0 0 0
Kpurtnueckoe cocrostaue. [lepechliieHHbIN nap U nneperperas
KHUJIKOCTh. AMOp(QHBIE Tena.

VYpasuenue Kiaiinepona-Knaysnyca. TpoliHas Touka.
JlnarpamMma cOCTOSIHUSI.

14 SBJyIeHust nepeHoca Bcero aynutopHbIX yacoB
DOMIIMPUYECKHUE 3aKOHBI BI3KOCTH, TETIJIONPOBOJHOCTH U 2 ‘ 4 ‘ 0
auhpy3um. Omnunaitn
Cpenusisa nimHa cBoOOHOTO Mpodera Mosekyit. D¢ dekTuBHoe | O 0 0
CEUEHUE B3aUMOJEHCTBUS MOJIEKYI.

15 SIBJjieHus mepeHoca Bcero aynutopHbIx 4acoB
I'a30KMHETUYECKUH BBIBOJ| YPABHEHUH BI3KOCTH, 2 ’ 4 ’ 0
TETUTONMPOBOIHOCTH U U Py3uu 1715 Ta30B. Owunaita
TpeHue 1 TenIoNpoBOJHOCTE B YIBTPAPA3PEKEHHBIX ra3ax. 0 \ 0 \ 0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

O0o3uauenue | [lo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail
111 ITOTHOTEKCTOBBIE JIEKIINH
BM Buneo-marepuansl




AM Aynno-marepuansl
I1p3 IIpesenTannn
T TecTbl
SCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC NHTEpaKTUBHBIN CalT
TEMbI CEMMHAPOB
Hepnesan | Tembl 3ansTuii / Conepxxanue
2 Cemecmp
1-2 I'apMoHnyeckne Kosie0aHus.
YpaBHeHHE rapMOHHUYECKHUX KOoJeOaHUil
3-4 3aTyxaomue U BbIHY:K/I€eHHbIEe KoJIe0aHusl
Crnoxxenue kosiebanuii. DHeprus Kojaebanuii. 3aTyxaroiue kojiedanus. BeiHyk1eHHbIE
KoJe0aHusl.
5-6 ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BelleCTBA
DneMeHTHI TEOPUH BEPOSITHOCTEN. Y paBHEHHE
COCTOSIHUS MJIeaIbHOTO ra3a
7-8 IlepBoe HaYaJI0 TEPMOAUHAMMUKH
[lepBoe Hauano TEPMOJUHAMHUKY B IPUMEHEHUH K UACATLHOMY Ta3y.
[Tonutponuyeckue npouecchbl. TemIoeMKOCTb HUICAIBHOTO Ta3a.
1-as xoHTpOJIbHAA paboTa
1. F'apmoHuyeckue KonedaHus
2. 3aryxaromue 1 BEIHYKICHHBIC KOJIeOaHUs
3. IlepBoe Hauano TepMOJMHAMUKN B IPUMEHEHUH K UJCaIbHOMY Ta3y.
9 Bau-nep-BaajnbcoBCcKuii ra3
Ban-znep-BaanbCoBCKHI ra3
10-11 | Pacnpenesnenne MakcBesia u bosbnmana
Pacnpenenenne Maxkcgeinna. CpeHsis U CpeIHEKBAAPATUUHAS CKOPOCTH MOJIEKYJ.
Pacnpenenenue bosbimana.
12 -13 | DOurponus
Bropoe Hauano tepMoAMHAMUKH. DHTPONUS MACAIBHOTO ra3a u BaH-aep-BaarbCcOBCKOTO
raza. KIIJ[ TenioBoi MaliuHbI.
14 @da30BbIc pABHOBECHS U NPEBPALLICHUSA
Kunkoctu. @a30Bble paBHOBECHUS U TTPEBPALLICHHUS.
2-asi KOHTPOJIbHAs paboTa
1. Pacnpenenenue Maxkcpenna u bonbimana
2. [lonutponuyeckue Nporecchl. JHTPOMIHS
3. Ban-nep-BaaiabCoOBCKHI ra3
15 SIB1eHusi mepeHoca
ypaBHEHUs BSI3KOCTH, TETUIONPOBOAHOCTH U T Y3UU IJIs Ta30B

6.

[IpenogaBarensimMu kadeapbl oOmed (GU3MKU MO KaxaAoMy U3

OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

paszienoB Kypca CO3/aHbl

OJICKTPOHHBIC KOHCIICKTbI JIEKIIUM U QJICKTPOHHBIC IIPE3CHTAIlMK K HHUM. JIekiuu 4YHUTaTCA B

CMELUANTU3UPOBAHHON MYJIBTUMETUNHON (u3nyeckoi ayIuTOpHH,

TCCTUPOBAHUA (BKJ'IIO‘-Ia}I BXOAHOC TCECTUPOBAHUC OCTATOYHBIX 3HaHHI>i), HeJIb  KOTOPBIX

MNpOBOAATCA TEMATUYCCKUC




CTUMYJIUPOBaHHE CTYJICHTOB K IIOCTOSHHOM paboTe Ha BCEX BHJAX AyJUTOPHBIX 3aHATUH WU
PETYJIIPHOTO BBIIIOJIHEHUS CTYIEHTAaMH CEMECTPOBOIO JOMaIlHEro 3ajnaHus. Kaxaplii pa3aen TecToB
COJEPKUT OT 6 10 8 NUIAKTUYECKUX E€IMHUL, YTO MO3BOJSET MOJACTpauBaTh TECT MOJ KOHKPETHYIO
3ajady, CTOALIYIO Iepes IpernojaaBareiieM. B 3aBUCMMOCTH OT CUTyalUM, IPENoJaBaTelb MOXKET
BapbUPOBATH YMCIOM 3a1ad B Tecte (0T 1 mo 20), He0OXOAUMBIX JUIS MOMYYCHHS MOJOKHUTEIHHON
OLIEHKHU (3aueTa), BpeMeHeM ero npoxoxaeHus (ot 10 munyt no 2 uacoB). [lo pesynabraram tecta
COCTABJISICTCSI IPOTOKOJI C MH(pOpMALMEH O KaXKAOM CTyJeHTe (Bpemsi paboThl, oOmuil 6ami, kakue
3aJJaHus  pelleHbl  ycnemHo). lmeercs BO3MOXHOCTb OBTOPHOIO  IPOXOXKICHHMS  TecTa.
ITpenycMoTpeHbl Mepbl IPOTUB HECAHKIIMOHUPOBAHHOTO AOCTYIA B CUCTEMY.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OoH/ OLIEHOYHBIX CPEACTB MO JAUCIUILIMHE 00eCIIeYnBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOI0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETEHLHAMH M (OpMaMH KOHTPOJISL HUX OCBOCHMS
Ipe/JCTaBJIeHa B ClleAyIolIel Tadnuie:

Komnerenuus NHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpusiTHe
(KII 1)
YK-1 3-VK-1 3, KU-8, K1-15, k.p-8, /13-15,
K.p-14
V-VK-1 3, KU-8, KU-15, k.p-8, [13-15,
k.p-14
B-VK-1 3, KU-8, KU-15, k.p-8, [13-15,
k.p-14
YKE-1 3-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14
V-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14
B-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14

IIkaabl OeHKU 00pa30BaTeIbHBIX J0CTHKEHHI

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B npeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MToroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKase W MpeAcTaBiseT co0oi cymMMy 0aioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKATOM:

CymMma 6amtoB | OmenHka mo 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJUIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

OneHka «OTINYHOY» BBICTABIISAETCS CTYEHTY,
€CJIM OH ITyOOKO ¥ MPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOIHO €ro H3/Iaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C PAKTHUKOM,

90-100 5 — «omauunoy A




HCIIONIB3YET B OTBETE MaTepHall
MOHOTPaUICCKOM JINTEPATyPHIL.

85-89 B OreHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,
75-84 C €CITH OH TBEPIO 3HAET MATepUal, [PAMOTHO U
4 — «xopouioy II0 CYIIIECTBY M3JIaraeT ero, He JOIycKas
70-74 CYILECTBEHHBIX HETOYHOCTEH B OTBETE Ha
D BOIIPOC.
65-69 OleHKa «Y/IOBJIETBOPUTEIBHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3—- YCBOWII €T0 JeTanei, JOMycKaeT HeTOYHOCTH,
60-64 KYO0BILEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIC ()OPMYITHPOBKH,
HapymeHus JOTHICCKOU
IIOCJIEAOBATCIIBHOCTH B N3JI0KCHUU
MPOrpaMMHOT0 MaTepuaa.

OmeHKa «HEYIOBICTBOPUTEIBEHO)
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTEIIbHOU YaCTU IIPOrPAMMHOIO

9_ Marepuala, 10IyCKaeT CyIlleCTBEHHbIE
Hwuxe 60 F ommoOku. Kak npaBuiio, oreHka
«Heyao@]lem@opumeﬂbl'lo» CHCYOOBJICTBOPHUTCIILHO» CTABUTCA
CTyACHTaM, KOTOPBIC HEC MOT'YT IIPOJOIKHUTH
oOydenue 0e3 JOTIOHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIECH AUCIUILINHE.

8.  YUEBHO-METOJIMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 53 C12 Kypc o6meit puzuxu Ku.3 MonekynsapHas ¢pusrka u repmoauHamuka, Casenses 1.B.,
Mocksa: Actpens, 2007

2. 9N K 93 Kypc obmieti puzuku T. 1 Mexanuka. Monekymnspraas ¢puszuka. Kogedanus u BOJIHEL., , : ,
2007

3. 534 JI12 JlaboparopHslii npaktukyM "Konebanus u Bonusl" @, , MockBa: MUOU, 2009

4. DU JI12 JlaboparopHslii npakTukyM "Konebanus u Bonusl" @, , Mocka: MU®U, 2009

5.539.1 JI12 JIaGopatopHblii mpakTukyM "MomnekynspHas ¢pu3uka u TepmoauHaMuka” @, , Mocksa:
MU®U, 2009

6. OU JI12 JlabopaTopHblit mpakTUkyM "MonekyinspHas pu3nka u TepMoanHamuka” : , , Mockaa:
MU®U, 2009

7. 534 J112 JIabopaTopHBblii IpakTUKyM Kypca obmieit ¢pusuku. Pasnenst "Konebanus u BoiHbI",
"MonexymspHas ¢usuka" : yaeGHOe ocodue 1 By30B, LllepbaueB O.B. [u ap.], Mocksa: HUAY
MU®DU, 2012




8. DU JI12 JlabopaTopHblii MpakTUKyM Kypca obmelt pusuku. Pa3znenst "Konebanus u BoTHBI",
"Monekynsapras puzuka" : yaeoOHOe mocodue st By3oB, Lllepbaues O.B. [u ap.], Mocksa: HUAY
MU®DU, 2012

9. 531 JI12 JIaGopaTopHBIii MPaKTUKYM IO Kypcy obmelt ¢pusuku. Pazaen "Mexanuka" : yueOHOE
nocobue s By30B, Mapkyn ®@.H. [u ap.], Mocksa: HUAY MUOU, 2011

10. 53 C12 COopHHK BOIIPOCOB U 3a/1a4 110 o01m1el ¢pusnke : yueoHoe nmocooue, CaBenses U.B.,
Cankr-IlerepOypr: Jlans, 2013

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 536 1183 ®dusuka makpocucreM : OcHoBHBIE 3ak0HBI, MIponoB U.E., MockBa: bunowm. JlabopaTopus
3Hanuii, 2006

2. 53 K17 ®usuka. aTEepHET-TeCTHpOBaHNE 0a30BBIX 3HAHUH : yIeOHOE MTOCOOHe IS BY30B,
Kanamnukos H.I1., KoxxeBuukoB H.M., Cankt-IlerepOypr [u ap.]: Jlans, 2009

3. 53 C24 DnemenTtapHas 00paboTKa pe3ysbTaToOB U3MEpeHuH : yueb. nocobue, Ceroszapos B.B., M.:
MU®DU, 2005

[NPOI'PAMMHOE OBECIIEYEHUE:

CrnenmanpHOE porpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM
JUCHUITVINHBI

CrennaibHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYJAEHTOB

MeTtonndeckue peKOMEHAALNH Ul YCBOEHHUSI TEOPETHUECKOTO Kypca.

Jis ycremHoro m3ydeHus Kypca oOmed (u3Mku Ha MIaAmMX Kypcax M IOJATOTOBKU K
M3YYEHHIO KYypCOB TeopeTudeckoi (u3uku npu oOyueHMHM B HMHCTUTYT€ Ha CTapUIMX Kypcax
HEO0OXOIMMO TPHUAEPKUBATHCS ONPEIEICHHON METOAMKHU 3aHATHI. OCHOBHOE YyCIOBHE ycHexa —
cucremMarnyeckue 3aHsTHs. lloyTn Oecrone3Ho TONbKO YHMTaTh JI0OOM Y4YeOHHMK, €ro HYKHO
KOHCIIEKTUPOBATh, T. €. 3allUChIBaTh CaMOE€ TJIABHOE M3 TOTO, YTO BBl MOHSIM (3alMChIBaTh HAJ0 CBOU
MBICJIM, @ HE TeKCT ydyeOHuKa). Bce, uTo ocTajioch HEMOHATHIM, HaJlO Ha Ommkaiiem 3aHATHH
crpocuTh . BbIBOABI, BeTpewaromuecss B Kypce (Y4eOHMK, JIEKIHs), HEOOXOTUMO MpoJenaTh
camocTosTenbHO . [locre Toro xak Bbl HAy4YHJIMCh J1aBaTh omnpezencHus ((GU3N4ecKu MPaBUIbHO U
rpaMMaTUYeCKd BEpHO), 3alMChiBaTh HMX MaTeMaTW4ecKH, (OPMYIHPOBATH CBOMMH CJIOBAaMH U



3anuchIBaTh GU3NYECKUE 3aKOHBI, OOBSACHATH, IJI€ U KaK OHU MPUMEHSIIOTCS, MOXKHO CUMTATh U3Y4YECHHE
JAHHOI'O pasjena 3akoH4YeHHbIM. Hudero, BxiIrodas BaKHEWIIUE BBIBOJBI, OIPEACICHUS U
(GbOopMyYIHPOBKH, HE HAZI0 YUYUTHh HAU3YCTh. [Ipr HEOOXOTUMOCTH MOHATHIN U 3aKPEIICHHBIN MaTepuat
BbI JIeTKO BcrioMHuTe. [IpopabareiBas Marepual, moje3Ho MOJIb30BAThCS pa3HbIMU yueOHHKamu. [Ipu
MOJITOTOBKE K AK3aMEHaM JIOCTATOYHO COOCTBEHHOTO KOHCIIEKTA.

Meroanueckue peKOMEHAANH JJIs TOATOTOBKUA K CEMUHAPCKUM 3aHATHUSIM U PEIICHUIO 33]1a4.

[Iporpamma Kypca M CEMECTpPOBBIM KaJ€HIApHBIA IUIAH COCTaBJIEHBl TaK, 4YTO TEMBbI
CEMUHApPCKUX 3aHATHH CIEAYIOT CTpPOro 3a Temamu Jekuuid. IloarotoBuThCs K odepeagHOMY
CEMHHApPCKOMY 3aHSITHIO - 3TO, MpeXJae Bcero, mpopaboTaTh JEKIUOHHBIA MaTepuaj, COTJacHO
METOJIMYECKUM pPEKOMEHALMsIM, JaHHBIM BbIllle. Bce HEBBIACHEHHBIE BOIIPOCHI TEOPUU MOKHO (U
HY)KHO) 3a/laTh IPENOAABATEI0 B Hadaje CEMMHApCKOro 3aHsatus. Ha cemuHape, kak InpaBuio,
pa3duparoTcs BOMPOCH M KAueCTBEHHBIC 33Ja4M, AAIOIIME BO3MOXKHOCTH Ooiiee TIyOOKO MOCTHYb
n3ydaeMblil paznen kypca. Kpome Toro, Ha ceMuHape ydar IpaBWJIBHO CTaBUTh U pEIlIaTh 3ajayd,
aHAIM3UpOBaTh pewieHue 3aaad. [lo mnOpoliaeHHONM Ha ceMuHape TeMe JalTcs 3aJaud i
CaMOCTOSITENILHOTO (JIOMAIIIHEr0) pelleHusl. Y CBOCHHE Kypca BO MHOTOM 3aBUCHT OT OCMBICICHHOIO
BBITIOJTHEHUS IOMAIIIHET0 33aJaHusl, BAYMYHUBOIO PelIeHUs OOJIBIIOro KOJIWYecTBa 3a/1ay.

[Tpu pemienuu 3a1ay 11e1€cO00pa3HO PYKOBOACTBOBATHCS CIEAYIOUIMMH MpaBuiamu. [Ipexne
BCEr0 HYXHO XOpOIIO BHUKHYTh B YCJIOBUE 3a/lauM, 3allMcaTh KpaTKO ee ycijoBue. Ecinu mo3Bosser
XapakTep 3a1adyd, oO0A3aTENBHO CHENaWTe PHUCYHOK, TMOSICHSIOMIUNA €€ CYIIHOCTh. 3a PEIKHUMHU
HCKIIIOYCHHUSIMH, KaXaasl 3a/laya JI0OJDKHA OBITh CHayasia peiieHa B o0mieM Bujae (T. €. B OYKBEHHBIX
0003HAYCHHSX, & HE B YMCIAX), IPHYEM MCKOMAasi BEJIMYMHA JIOJKHA OBITh BBIPAKEHA Yepe3 3a/laHHbIe
BennuuHbl. [lonmyuuB pemienne B 0OIeM BHE, HYKHO MPOBEPUTH, NMPABUIBHYIO JH OHO HMEET
pa3MepHOCcTh. Eciii 3TO BO3MOXHO, HCCJIENOBATH I[OBEICHHUE PELICHUS B IPEAEIbHBIX CIydasx.
Y06enuBIIUCh, B MPAaBUIBHOCTU OOIIETO PEIIeHHUs, MOJCTABISIOT B HETO BMECTO KaXI0il u3 OykB
YHCIIOBbIE 3HAUEHMsI 00O3HAYEHHBIX MU BEJIWYMH, Oepsi, pazyMeercsi, BCe 3TU 3HAYEHUs B OJHOH U
TOW ’xe cucreMe eauHul. Hajo MOMHUTB, YTO YMCIIOBbIE 3HAYEHHUsS (PU3MUECKUX BEJIMYMH BCErna
SABIIAIOTCS MpUOIMKeHHbIMU. [loaTOMy mpu pacueTax HEOOXOJUMO PYKOBOJCTBOBATHCS MpaBUIIAMU
NENUCTBUM C TPUONMKEHHBIMA YHUCIaMH. B 9acTHOCTH, B TOJY4Y€HHOM 3HAUYEHWH BBIUMCICHHOMN
BEJIMYMHBI HY)KHO COXPAaHMUTH MOCJIEIHHUM TOT 3HAK, €IMHUIA KOTOPOTO MpPEBBIIIAET MOTPELIHOCTH
9TOM BennuuHbl. Bee octanbHble 3Hauanme Mudpel Ha10 OTOPOCUTb.

Metoandeckre peKOMEHIAIMH [T OJTOTOBKHU K JJaOOpaTOpHBIM paboTaMm.

OcBoeHHe CTYIEHTOM J1a00paTOpPHOro MpakTUKyMa — HEOOXOIuMasi COCTaBHasl 4acTh PabOThI
CTY/IEHTa IIPH OCBOEHUH Kypca o01el (pU3uKu.

Kaxxaplif CTyeHT 3a OJTUH CeMeCTp JMOJIKEH BBITIOIHUTH 110 UHIUBUIYaTbHOMY IpaduKy CeMb
(ecnu cienManbHO HE OTOBOPEHO) JIabopaTopHbIX paboT. ['paduk paboT CTyEeHT NOTy4yaeT Ha IEPBOM
B CEMECTpEe 3aHITHHM B COOTBETCTBYIOUIEH Jlabopatopuu. Tema ouepenHoil abopaTopHON pabOTHI
CTYJEHTa MOKET OIepekaTh JEKIMOHHBIN Kypc. Kpome Toro, TemMbl OKOJI0 4eTBEpPTH J1aOOpaTOPHBIX
paboT BOOOIIIE HE OTpa)keHbl B JIEKIMOHHOM Kypce. Takue nabopaTopHble pabOThl pacHIMPSAIOT KPyT
BOIPOCOB, PAaCCMaTPUBAIOIIUXCA B paszzene Kypca obmieit ¢usuxu. Ilo 3Toif mpuumHe ommcaHue
Kax/10i abopaTOpHON pabOTHl COAEPHKUT JOCTATOYHO MPOPAOOTAaHHOE TEOPETHUYECKOE BBEJEHHE,
OCHOBHBIE pacueTHble (opMynsl M (GOPMYNIBI pacyeTa MOTPEeIIHOCTH, NOAPOOHOE ONHCaHuE
mabopaToOpHON yCTaHOBKH, CILIEHApHil TMPOBEACHUS JabOpaTopHON pabOThl, BUIBI TaONHII, IS
BHECEHHUSl B HUX pe3yJIbTaTOB M3MEPEHUIl, KOHTPOJbHBIE BOMPOCHI, JAIOIINE CTYIEHTY OCYIIECTBUTH
CaMOKOHTPOJIb YPOBHS CBOEH MOJATOTOBKH K padoTe.

Oduznyeckas 1adopaTopusi — MOMEIEHUE MOBBIILIEHHON onacHOCcTU. [loaTOMY, BCe CTYy/I€HTHI B
Hayajie KaX/J10ro ceMecTpa nepej HayajaoM paboThl B 1a00paTOpUU MPOXOAT HHCTPYKTAX 10 TEXHUKE



Oe3zomacHocTH. KaXkaplii CTyZIEHT B CHEHHAIbHOM JKypHaje CTaBUT CBOIO MOJMHCH O TOM YTO OH
MPOCITyIIaJl HHCTPYKTAX MO TeXHUKE 0€30macHOCTH paboThl B J1a00paTopuu M 00A3yeTCs BBIIOIHATH
BCE IYHKTHI HHCTPYKTaXa.

1. CTyeHThI He JOMYCKAIOTCS B JTA00paTOPHIO:

a/ mocie 3BOHKA,

0/ B BepxHe# oziexe.

2. CTtyzneHT AomycKaeTcsl K BBIIOJIHEHUIO PadOThI TOJNBKO IMOCIE MPOBEPKHU MPENojiaBaTesieM
TOTOBHOCTHU CTYJICHTA.

['0TOBHOCTB CTYZIEHTA K BBIIIOJIHEHUIO JIAOOPATOPHOU PAOOTHI COCTOUT B CIEAYIOIIEM:

a) MOJTHOCTHIO TIOATOTOBIIEHA K cjaue MpeabIaymas padboTa,

0) mHoAroTOBIEHA TeKymias paboTa, IMOATOTOBKA BKIIIOYACT: Ha3BaHUE pabOTHI, CXeMy
YCTaHOBKH, pabouwe QGopmynsl u (GopMyssl JUisi pacdera MOTPEIIHOCTEH; MepevyeHb MPUOOPOB U
MPUHAIJICKHOCTEH (TEXHUYECKHE XapaKTePUCTUKH 3aMOIHIIOTCS B JIa0OpATOPUN); NIepeueHb 3aJaHui
1 TaOIUIIBI U1 IPSIMBIX U3MEPEHU;

B) 3HaHHE HKCIIEPUMEHTA U TEOPUH JAHHOW PabOTHI B paMKaxX OMUCAHUS PaOOTHI B MIPAKTHUKYyME
1 yuyeOHUKa 1Mo Kypcy o01en Gu3nku.

3. CTyneHT He J0IMYCKAETCsl K BBITOJHEHUIO paOOThl, €CIIH:

a) OTCYTCTBYET JIa0OpaTOPHBIN KypHAJ WJIM YKa3aHHBIE B TyHKTE 2-0 3a1KcH B HEM,

0) CTYJCHT HE 3HAaeT TCOPUH PabOTHI B paMKax TEOPETUYECKOTO BBEJCHUS B MPAKTUKYME U HE
MPEJICTABIISICT OTYCTIIMBO, YTO ¥ KAKUM METOJIOM OH OyJIeT U3MEPSITh;

B) uMeeTcs OoJiee OJHOW HEeCJTaHHON paboThI;

T') HE IOJITOTOBJICHA K cjaue Impeaplayias padoTa.

4. CTyaeHTbl, HEIOMYIICHHbIE K BBIMOJHEHUIO MO I1.1.1-a, 3, BRIMOIHIIOT paboTy B 3a4€THYIO
HeJIeIHo.

5. CryneHTaMm, MPOMYCTUBUINM 3aHSATHS MO YBKUTEIHHBIM IMPUYMHAM (MMEETCS JIOMYyCK W3
JIeKaHaTa), IPeI0CTaBUTh B TEUCHHE CEMECTPA BO3MOXKHOCTD BBITIOTHEHUS JIFO00M CBOOOAHON paboTHI,
HE BKJIIOYEHHOM B €ro MHAUBUAYAIbHBIN rpaduk. s aToro npenogaBaTeinb JOKEH B TaOOPATOPHOM
)KypHaJIe CTy/IeHTa C/eJaTh 3aliCh C IPOChOOH JOMYCTHTh CTY/IEHTa B YIOOHOE ISl CTYICHTa BpeMs
K BBIIIOJIHEHUIO Pa0OTHI (yKa3aTh HOMEp paboThl, BBIOpaHHOW IpenoaaBaTesieM U3 MEHee 3aHAThIX, YTO
COOTBETCTBYET KOHITy criucka «['paduk BeIMOTHEHNUS paboOT CTyICHTAMU).

6. B TedeHue omHOTO 3aHATHS JIOMYCKAaeTCs BBIMOJIHEHHE HE Oosee OMHON IabopaTopHON
paboThI.

7. He nomyckaercsi coBMmecTHass paboTra 2-x M OOJBIIET0 4YHCIA CTYACHTOB 3a OTHOM
YCTaHOBKOMW, €CIT 3TO HE MPEAYCMOTPEHO METOIUYECKHMH YKa3aHUSMH K BBITIOJHEHHUIO JTaHHOW
paboTHI.

[TpaBuiia BegeHus 1aOOPaTOPHOIO KypHala CTyJeHTa.

1. B kauecTBe )XypHaja HUCIOIb3yeTCs TETPaah OOIBIIETO pa3Mepa.

2. Ha TUTynBHOM JIHCTE JKypHaja MOJKHBI ObITh yKa3aHbl (haMUJIMS U MHHUIHAIBI CTYACHTA,
HOMEP TPYIIIIHIL.

3. Odopmnenue kaxaod pabOTHI HAYMHAETCA C HOBOW cTpaHuilbl. CXeMbl U Tpaduku
BBITIOJTHSIFOTCS KapaHJIallloM, BCE 3alUCH JCNAIOTCS PYYKOH, NI TpadHUKOB HMCIHOJB3YeTCS TOJIBKO
MUJUTUMETpPOBasi Oymara, rpadMKu BKJIEUBAIOTCS B BUJIC CTPAHUIIBI B JIAOOPATOPHBIN KypHAJ.

4. Ilpu oopmiteHrH pabOTHI PEKOMEHTYETCS BBIIEIATh CTPAHUIIBI T pacueTa. Ha pacueTHBIX
CTpaHMIAX JOJDKHBI 0053aTeNIbHO MPUCYTCTBOBATh paboune (HopMysibl C MOACTAHOBKON PE3yJIhTaTOB



NpsIMBIX M3MEpeHUil U (pU3MUecKuX KOHCTAHT B OJHOW cucTeMe enuHull. Ha 3Tux ke crpaHHuIax
MIPOU3BOIUTCS PaCUeT MOTPEITHOCTEH.

5. Odopmienne pabOThI 3aBepIIaeTCs HAMCAHUEM 3aKIIOYEHUS. B 3aKiItoueHHH JOJKHBI
COZIEP>KATHCS OTBETHI HA CIIEAYIOIINE BOTIPOCHI:

a) 4TO M KaKUM METOJIOM U3MEPSIIOCH,

0) pe3ynpraThl C aOCOJMIOTHOM UM OTHOCHTEIbHOM MOTPEIIHOCTSMH, JIOBEPUTEILHOM
BEPOATHOCTHIO;

B) aHAJIU3 PE3yJbTAaTOB U MOTPEIIHOCTEH.

[Tpuem 3aueta o 1abopaTopHOM paboTe 3aKIH0YaeTCs B IPOBEPKE:

a) pe3yJbTaToB pabOTHI,

0) TOCTOBEPHOCTH PacCUY€TOB U UX COOTBETCTBUS MPSIMbIM U3MEPEHUSM

B) MPaBUILHOCTU TTOCTPOCHUS TPaUKOB,

) oopMIICHHS paOOTHI U 3aKJITFOUCHUSI.

11.  VYEBHO-METOJIWYECKHUE PEKOMEHJIALIUU J1JISI NPENOJABATEJENR

OcHoBHas M OYeHb TpyaHAs 3amada — JOOUTBCA TOrO, YTOOBI CTYACHT PETYISIPHO H
WHTEHCUBHO paboTan Hajx Teopueil u 3amadamMu. CTyOEHTBI JOJKHBI OBITH MPHUYYEHBI K 3TOMY C
MEPBOrO JHS, YTOOBI ATO Ka3aJloCh UM €CTECTBEHHBIM, caMO CO000H pasymeromumcs. s pernieHus
ATOM 3aJlauM UMEeTCs 1ie1asi CUCTEMa IIPUEMOB.

OauH U3 NpUEeMOB — 3TO MpoLEaypa Oornpoca. ITO HE MPOCTO OIpPOC, 3TO — LIEPEMOHHUAN, B
KOTOpPOM Y4YacTBYET BCs Ipymnma. B aTom coiib, B 3TOM ICUXO0JI0rHYecKas oJJ0CHOBa orpoca. To, 4o
BbI y3HA€TE, KTO YTO CJlIeJal WK HE clieNall, B KAKOM COCTOSIHUM HAaXOJUTCA IPYIIA, - 3TO HE TJIABHOE,
3TO — TOOOYHBIM pe3ynbTaT [EePEMOHHMH Ompoca. [71aBHOE B TOM, UYTO CTYAEHT OKa3bIBaeTCs
MOCTABIIEHHBIM B TaKHE€ TCHXOJIOTUYECKHE OOCTOSTENBCTBA, YTO €My MpUXoauTcs paboTtarb. Mbl
HACTanBaeM Ha TOM, YTO JOJKEH OBbITh LIEPEMOHHUAN OMPOCa, B KOTOPOM yYaCTBYIOT BCE CTY/ICHTHI, BCE
C MHTEPECOM CIIYHIalOT, KTO YTO CKaxkeT. M HUMKakux Mpu 3TOM 3aJay, HUKAKUX BOIPOCOB MJIf
o0TymMbIBaHUSI HE JIOJDKHO ObITh. Ha mocnemyrommx 3aHSITHSIX 00s3aTEIbHO MOMHTEPECYHTECH, KaK
obctout neno ¢ ponramud. Ecioum CTymeHT TOBOPHUT, 4YTO JOJT JIMKBUJIMPOBAH, 3a4€pPKUBACTCS
COOTBETCTBYIOIIAsl TIOMETKAa B TeTpaau. Eciam CTymeHT 3asBiseT, 4YTO JOJT IOKa OCTaeTcs, Ha
CJIEYIOIIEM CEMUHApE CHOBA CIPOCHUTE, KaK 0OCTOMT JIEJ0 ¢ JOJATaMH, U TaK MOCTyMNaiTe 10 TeX mop,
MOKa J0JT He Oy/IeT IUKBUINPOBAH.

OTIUYHBIM CPEICTBOM CTHUMYJIHPOBAHUS PETYISIPHON CaMOCTOSITENBHON paboOThl CTyAEHTa
SIBIIIETCS BBI30B CTYACHTOB K JOCKE MO peOuto. BrI3bIBask K JOCKe I peUIeHHs OJIHOM TPpOMO3AKON
3a/la4l HECKOJIbKMX CTYACHTOB (K&KIbli M3 HHUX BBIMOJNHSAET OIMH KAaKOW-TO JTam pemeHus),
MPEINOIABATENI0 YACTCS HAa KaKJIOM 3aHITUU ONPOCUTh y A0cku 10 — 12 ctynenToB. CienoBaTeabHO,
HE3aBUCUMO OT TOrO, ObLII TN CTYACHT Y IOCKH Ha OAHOM, JIBYX, TPECX U T. A. MPECABIAYIINUX 3aHATUAX, Y
Hero Bcerga cymectByet paBHas 0,4 — 0,5 BEpOSTHOCTh TOTO, YTO €My MPHAETCS OTBEUATh y JTOCKHU.
I/ITaK, Y BCEX CTYACHTOB OOJIKCEH HUMCTHCA a0COJIIOTHO paBHBIﬁ nraHC Ha KaXIOM 3aHATHH OBITH
BBI3BaHHBIM K JI0CKe. 1 eIMHCTBEHHBIN CrI0co0 3TOro 10OUThCS — jKkepeObeBKa.

CocraBisisl TJIaH 3aHATHS, HameuaiiTe, Kakue 3afgadd OynyT oOcyxkaaThes (9Ta 4acTh IJIaHa
YTOUHSIETCA Ha 3aHATUU C YYETOM pe3yJbTaTOB OINpOCa — 3a/Jaud, C KOTOPBIMH HE CIpaBUIach
3aMeTHasi 4acTh CTYACHTOB, 00s3aTelbHO pa30MparoTCs Ha JOCKE) U KAaKUE BOMPOCHI MO TEOpUHU
3a/1aBaTh.



BbI3BaHHBI K JOCKE paccKa3bIBaeT O PEeLICHUH 33/1a4d P y4aCTUH, P aKTUBHOM BHUMaHHUU
BCEX OCTAJIbHBIX CTYACHTOB. Bce Bpemsi Haj0 MOAEPKUBATH UX B TAKOM COCTOSIHUMU. C 3TOM 11eIbI0
BpEeMS OT BPEMEHH MOXHO cka3aTh: «Cron! Oroiiute B CTOpOHY!» U 3aTeM, 00paIasch K ayIuTOPUU:
«Hy, kak? IIpaBuibHO OH 3TO caenan?» uin «Baliie oTHOIIeHHE K HAaIUCAHHOMY (WJIM CKa3aHHOMY)?»
3aTem, s 10 MPOXOJIy MEXKIY CTOJIAMH M YKa3bIBasl IO OYEPE/IM HA CTYACHTOB, CIIPAIIUBATh: «BHI...,
BbI?». OHu otBeuarT: «Cormacen», «He cornmacen» wnmn «He 3Hato». B mocnennem ciywyae Hazno
roBopuTh: «Jlymaiite, nymaiite, cocTaBisaiiTe cBOE MHeHue!». W Bce aymaror. 3areM MOXKHO
o0paTuTbcs K KOMY—JIMOO M3 «HECOTNIAaCHBIX» M crnpocuth: «l[louemy Bbl He cormacHbeI?y. CiemyeT
otBeT: «lloromy-To M motomy-to... Tam-TO omuOKa...» u T.n. Tak MOXHO MPOXOAWUTH IO psam,
OIpaIInBasi CTYIEHTOB HECKOJIBKO pa3 3a CEMHHAp. DTO JieiaeTcsi ObICTPO U MOOMIU3YIOIIE IEHCTBYET
Ha ayIuTOpUI0. Bce BpeMst CTyIEHTHI BOBIICKAIOTCSI B COBMECTHYIO paboTy. Takum oOpazom, CTyIeHT
BCEr/ia JIOJDKEH OBITh TOTOB K TOMY, YTO CHPOCST €r0 MHEHHE O TOM, YTO YTBEPXKAACT WIIA ITHIIET
CTYJCHT, BBI3BaHHBIA K Jocke. Hamo moOuBaThes TOTO, YTOOBI KAXKIBIA CTYIEHT B TEUCHHE BCETO
CeMHHapa aKTUBHO AyMal, HE OTCYTCTBOBaJl MBICIEHHO, CJIEIWJ 3a TEM, YTO JIelaeT WM TOBOPUT
OTBEYAIOUINH Y TOCKH.

[Topsimox mpoBeAeHHs] ceMUHapa

I. Ompoc CTYyIEeHTOB O pELIEHUHM 33]a4, TOTOBHOCTM MO TEOPUH M TMPUCYTCTBUU Ha
MIpEAIECTBYIONIEH JIeKINHU. B X0/1e onpoca Hy»XHO BBISICHUTh, KaK OOCTOMT JIEJI0 C JOJTaMHu.

2. Koncynpranusa. [IpenonaBatens unHTepecyercs: «Y KOro €CThb BOIMPOCHI O TEOPUU U
3amagam?» Bompocs! JOHKHBI OBITh KOHKPETHBIME M OTHOCSIIIMMIECS K MaTepuaty JaHHOU Heaenu. He
JOMYCKaTh, YTOOBI MTOCPEICTBOM BOIIPOCOB CTYACHTHI «TSHYIIU BPEMSI».

3. BbI30B Kk g0cKe 1o xpebuto, pazdop 3aa4 v BOPOCOB MPH yYACTHH M aKTUBHOM BHUMAaHUU
BceX CTyAeHTOB. [Ipu 0O0bsicCHEeHHH Ha JOCKE pEelIeHUs 3a/1ay CTYACHTaM pa3pellaeTcsl MOJIb30BaThCs
UX JIoMallHed TeTpaabto. /st SKoHOMHM BpEMEHH YCIIOBUE 3a7aud 3a4MTHIBAET CaM IPErnoaBaTellb.
[locne TOoro xak moka3aHO Ha JIOCKE PELIEHUE 33/aud, HY)KHO MOUHTEPECOBAThCA: «A KTO ciaelai
uHaue?». Bce mpemnaraempie BapuaHThl PEHICHHS JOJDKHBI OBITH pa3oOpaHbl, COMOCTaBIEHBI U
OLICHEHBI. 3a/jauu pa3OuparoTcsi Ha JOCKe HE Bceraa 1o koHua. MHorma mocne Toro, kak HameueH
MIPUHIMIT PEIIEHUs, MOXKHO CKa3zaTh: «Temeph BcE€ sCHO, HE OyaeM TepsATh BPEMEHU Ha MPOCTYIO
apudmeTuky wiu anredpy u T.1. JloBeaure 3a1avy 10 KOHI[A CAMOCTOSATEIBHOY.

4. TTone3HO MPAaKTUKOBATh BPEMsI OT BPEMEHU MUHU KOHTPOJIbHBIC: MUHYT 3a 15 10 OKOHYaHMS
CeMHHapa CTYACHTaM IMIpEeAsiaraeTcsi PeUIuTh HECIOKHYIO 3aJaudy (CTyIeHTaM, CHUISIINM PSAOM,
HYKHO J1aBaTh HEOJJMHAKOBBIC 33/1a4H).

5. B KoHIIe 3aHATHS (MU TOCJIE OMPOCa) CTYACHTHI 3alHUCHIBAIOT HOMEpPA 33]1a4, KOTOpbIe OHH
JOJDKHBI PEIIUTh K CIEAyIoIleMy pa3y. 3aJaHhe MO0 TEOpuu HE Jaercs, — pa3 HaBcernaa
YCTaHABIIMBAETCS, YTO CTYIEHTHI OOS3aHBI MOATOTOBUTh K OYEPETHOMY 3aHATHIO TEOPETHUYECCKUUN
MaTtepua, MpeayCMOTPEHHBIN KaJIeHIapHBIM TUTAHOM Ha JJAHHYIO HEZCIIO.

MeToandeckne peKOMEHIAINH K TTPOBEICHHS JIA00PATOPHBIX 3aHIATHIA

[lenbto 3aHATHI SBISETCA 3aKpEIUICHHE U YIIIyOJIeHHE TEOPETUYECKUX 3HAHUW CTYIEHTOB,
MOJIYYEHHBIX TP U3YYCHUH TEOPETUUIECKOTO Kypca; IMPH 3TOM OYIyT pEIIeHBI CIeAYIONUe 3a1a4u:

- [PUBHUTH CTYJEHTAaM HayajbHble HABBIKM 1O OpPraHU3alMM U  TMPOBEJACHUIO
AKCIIEPUMEHTAIIbHBIX HUCCIIEOBAHUN;

- 03HAKOMUThH CTY/ACHTOB C YCTPOMCTBOM M TMPHUHIIUIIOM JCHCTBHS OCHOBHBIX (PU3MUECKHX
puOOpoB;

- 3aKpenuTh 3HAHUS B 00JIaCTU aHaIM3a U OOPAOOTKH TMOITYYEHHBIX JKCIMEPUMEHTATBHBIX
pE3yJIbTaTOB.



Ha mepBoM 3aHATHM TperojaBaTesb 3HAKOMHT CTYJCHTOB C 33JadaMH IMPAKTUKyMa U €ro
COZICpP)KaHUEM; C TOPSAKOM IMOJTrOTOBKH, BHIITOJHEHUS U 3aIUTHI JJA00OPaTOPHBIX paboT; ¢ rpadukom
BBITIOTHEHUST pPa0OT, C TpaBWJIaMU TEXHHUKH Oe3omacHocTH mpu pabore B maboparopuu; ¢
TpeOOBaHUSAMHU, IPEABSIBISIEMBIMH K CTYJCHTaM NPHU BBITOJHEHUH (PU3UUECKOTO TpakTHKyma. Ha Bcex
MOCJEAYIOIUX 3aHATHIX MPENoJaBarelib MPOBOAUT B Hayaje 3aHATUS JONYCK CTYACHTOB K
BBIIIOJITHEHUIO J1a0OPAaTOPHBIX pPabOT, TpH JOMYCKE TMPErnojaBaTelb IPOBEpsSeT HaJUdhe B
CTyJICHYECKOM  J1abopaTOpHOM JKypHaje OQOpMIEHUS TeKymied J1abopaTOpHOH  padoTHI,
MOJrOTOBJICHHOCTh K 3alllUTE HpeAbIIyIIeld padoThl, a TaKKe HACKOJIBKO CTYJACHT IOHUMAET CYTh
BBITIOJTHSIEMOW PabOTHI M HCCIleTyeMble 3aKOHOMEpHOCTH. [lociie mpoBeieHns n3MEpeHHid CTyIeHTaMH
NpernoaaBaTellb BH3UPYET B CTYJACHYECKOM JabOpPAaTOPHOM >KypHalie KOPPEKTHOCTh pe3yJbTaTOB
OpsSMBIX W3MEPEHHMH. 3alura 3aKio4aeTcs B IPOBEPKE pPE3yJbTaToB padOThI, JOCTOBEPHOCTH
pacyeToB, MPaBHIBHOCTH MOCTpPOEHHsI TpadukoB, odopmieHus paboThl M 3aKiaroueHus. Tawoke
NPEAINOJIAraloTCsl NPABUIBHBIE M IOJHBIC OTBETHI CTY/ACHTAa Ha KOHTPOJBHBIC BOMPOCHI MO JaHHOW
pabore. BrimonnenHas padota ouenuBaercs ot 60 1o 100 6anioB, B 3aBUCHMOCTH OT HPaBHIBHOCTH
pacyeToB MOJTYYaeMbIX BEJIMYMH M UX MOTPEIIHOCTEH, TOTHOTHI TPOBEICHHOTO aHaM3a U IIOHUMaHHUs
(U3MUECKHX MTPOIIECCOB.

He moaroroBiieHHBIE CTYyJCHTHI W HE BBIOJHUBIINE JaHHBIE TPEOOBaHUS K BBIIOJIHEHHIO
paboTHI HE TOMYCKAOTCSI.

[Tponymennas nabopaTopHas padoTa MOJDKHA OBITH BBINOJIHEHA CTYACHTOM Ha PE3ePBHOM
3aHSATUH B KOHIIE CEMECTpa WIIM Ha 3a4€THON HEJele.
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