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1 He.ﬂl/l 1 3a1a9Y1 U3YYCHUS TUCHUIIJINHBI

1.1 I_Ie.m, AUCHUIIVIMHBI — O3HAaKOMJICHHE C OCHOBaMH MOHCKyanHO-KHHCTH‘ICCKOﬁ
TCOPHUU ABUKCHU )I(HI[KOCTeﬁ H rasa, OCHOBHbIMH MOJACISIMU MOJ'ICKy.]'IprHOfI (1)I/ISI/IKI/I, MOICIIAAIMHA
1 3aKOHOMCPHOCTAMHU UACAIBHOTO U PCAJIbHOI'O I'a30B, KIIACCUYCCKHUM PACIIPCACICHUEM MOJICKYJI

1.2 3apaun quCHMNJIMHBI — GOPMUPOBAHHE y CTYACHTOB YMEHUU MPUMEHEHUS 3HAHHUN
IIPU MCCIIEJOBAHUH SIBJIEHUM MOJIEKYJIAPHOHN (PU3MKH; HABBIKOB CAMOCTOATEIBHOTO IPHOOPETEHUS
3HaHUH 1711 000CHOBAHMN OCHOBHBIX 3aKOHOMEPHOCTEH MOJIEKYISAPHON (DM3MKU MPH pPELICHUN

TUIIOBBIX 33/1a4, padOThI CO CHEIMATBHON (PU3NYECKO JTUTEPATYPOH.

1.3 MecTo AucUMILIMHBI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JuctunmuHa «MonekymspHas ¢usukay oTHocHTCs K Moaymo "OCHOBBI MPEIMETHBIX
3HaHu# 1o npoduinro «dusznkay". Moylb OTHOCUTCS K 0053aTeTbHOM YaCTH U SIBJISIETCS 0230BBIM
TEOPETUYECKUM U MPAKTUYECKUM OCHOBAHHUEM JUIA MOATOTOBKH OakalaBpOB MO MPOQUITIO

«DPuszukay

Wzyuenne muctmminabl «MomekyispHas (u3nka» 0a3upyeTcs Ha 3HAHUSAX, YMEHUSX,
HaBbIKaX, cC(OOPMHUPOBAHHBIX B IPOLIECCE N3YUSHHS AUCHUILIHHBI «EcTecTBeHHOHAayYHAast KapTHHA
Mupay, «BBegenue B Kypc o0miei pu3uKm» 1 MKOIBHOM Kypce (DHU3HKH.

OcBoeHHE MaHHOW AMCIMIUIMHBI SBISICTCS OCHOBOW JUIS TIOCIEIYIOUIETO H3YYSHHS
micuuiuinH: « TepMoanHamMuKa, cTaTUCTUYecKast pu3uKa U pu3ndeckas KHHeTHKay, « TexHuka u

MCTOAHKA q)HSquCKOFO OKCIICPUMCHTAa»,

a TakKKe JUId TOCICAYLECTO IMPOXOKACHUA

He[[aFOFquCKOﬁ IMPAKTUKH, ITOATOTOBKH K HTOTOBOM FOCYI[apCTBCHHOfI aTTeCTalnu.

14 IlepeueHb NJIAHHUPYEMBIX pPe3yabTATOB 00y4eHHs MO JAUCHUILIHHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHMPYEMbIMH pe3yJIbTaTAMH O0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

Jucuunnuna «MonekyinspHas pusnka» odecrieunBaeT HHCTPyMEHTapHil GopMHUpoBaHUS
CIIEYIOIINX MPOPECCUOHANBHBIX KOMIIETEHINI OaKaIaBpoB

Ne HNunexc Conepxanue B pesynbraTe n3ydenus yueOHON AUCIIUTLIMHBI
p | KOMIET | KOMIETEHIMH (nmm eé oOyyaromuecs 10JIKHbI
7| eHnuu YacTH) 3HATH yMeThb BJIAJIETh
1. IK-1 CriocobeH ocBaumBaTh | TNpEAMET, LieNlb, | NpUOOpeTaTh HaBbIKAMU
u WCIIONIB30BaTh | 3aJauu U HOBBIE€ HAyYHO- MPUMEHEHUS
6a30BbIe HAy4HO- | METOJBI TEOPETUYECKHE buznveckux
TEOPETUYECKHE ¢uzuku, eé 3HAHUS TEOPHil K
3HaHUs U | MECTO B aHaIN3y
MIPaKTUYECKHE YMEHUS | CUCTEME HAYK; MPOCTEHIINX
10 TEXHOJIOTHYECKOMY | (hyHIaMEeHTalIbH TEOPETUYECKU
u ¢usznueckomy | ble pusnveckue X U
00pa30BaHUIO B | TEOPUH H MPUKJIIATHBIX
npodeccroHanbHOM 3aKOHBI; BOIIPOCOB
JESATEIBHOCTH MOHUMATb,
aHaJIM3UPOBATh
bu3nuecKyro
CYIIIHOCTh
SIBJIEHUW U
MIPOLIECCOB,
IIPOUCXOAIINX
B [IPUPOJIE U
TEXHUKE
2. TIK-2 Cnocoben METOIBI U MIPUMEHSATH HaBBIKAMHU
KOHCTPYHPOBAaTh MPUEMBI 0a30BbIC 3HAHUS | IPOBEICHHUS




Ne Nupeke Coneprxanue B pesynpraTe nu3yueHus: yaeOHON AUCHUTIIINHBI
p | KOMIET | KOMIETCHIMHA (mnm eé 00yJaroImuecs JOIKHbI
SHITNH 4acTu) 3HaTh yMeThb BJIaJIeTh
coJiepKaHue MMOCTaHOBKHU JUISL peILIeHUS buzHuecKuX
TEXHOJOTHYECKOro U | (pu3mveckoro TEOPETUYECKUX U | HAaOMIOACHUN
(u3rueckoro AKCIIEPUMEHTA, | MPAKTHUYECKUX "
o0Opa3oBaHUs B | crocoOsbl ero busznueckux HKCIIEPUMEHTO
COOTBETCTBUU C | MaTeMaTU4eCcKO | 3ajay, IPaBUJIbHO | B, PELLICHUS
tpeboBanussmMu OI'OC | i 06paboTku; OPraHu30BBIBaTh | MPOCTEHIIUX
OCHOBHOTO Y CPEJIHETO | 3HATh METOJbI U | (PU3NUCCKUE TEOPETHUYECKHU
oOmiero oOpa3oBaHus, | MPUEMBI HaOJIIONEHUS U X "
C YPOBHEM pa3BUTHS | pELICHUs AKCIIEPUMEHTBHI, MIPUKJIATHBIX
COBPEMEHHOM HAYKU U | KOHKPETHBIX aHaAJIM3UPOBATh 3aja4
C YYETOM BO3PACTHBIX | (pU3MUECKUX WX PE3yJIbTaThI,
0COOEHHOCTEH 3ajad, OCYIIECTBIISATh
00yJaronmxcs buznueckue MOCTPOEHUE
MPUIIOKEHUS MaTEeMaTHYECKHUX
MaTeMaTUYECKU | MOJENEH
X TOHSATHI buznueckux
SIBJICHUH U
MIPOIIECCOB

2. CTpyKTYpa U coJiep:KaHue THCHUIIHHBI

2.1 PacnipeaesneHue TPy10éMKOCTH JMCHUILIMHBI 10 BUIaM padoT
OO0m1ast TpyA0EMKOCTh AUCHUITUHBI «MosekymspHas gusnka» coctaBuseT 3 3ad.ea. (108
4acoB) UX paclpeesieHle o BujaaM padoT npeJcTaBieHo B Tabaule (01a cmyodenmog OPO).

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (uacer)

4
KonrakTHasi paboTa, B TOM 4ucJe: 58,2 58,2
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHATHA NEKIIMOHHOTO TUIIA 14 14 - - -
JlaGopaTopHble 3aHSTUS - - - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, 36 36 i i i
MIPaKTUYECKHUE 3aHITHSI)
HNuas koHTaKkTHas padora:
Kontpons camocrosarensHoit padotsl (KCP) 8 8
[Ipomexxyrounas arrectranus (MKP) 0,2 0,2
CamocrosiTejibHAasi padoTa, B TOM YHCIe: 49,8 49,8
[IpopaboTka y4eOHOTO (TeopeTHdecKoro) MmaTepuaia 12 12 - - -
BrImosHeHUe HHIMBHAYaIbHBIX 3aI1aHAN (TIOJrOTOBKA 12 12 i i i
COOOIIeHUH, TPE3EeHTAIHI)
Pedepar 12 12 - - -
[TonroToBka K TEKyIEeMy KOHTPOJTIO 138 | 138 | - - -
KonTpoub:
3a4er
OO6mas Tpy10eMKOCTh \ qac. 108 108 - - -
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2.2 CTpyKTYpa Aucl NJIMHbI:
Pacnipenenenne BUI0B yueOHOW pabOTHI M UX TPYAOSMKOCTH 110 pa3/iesiaM AUCIHUILTHHBI
«MonexynsipHast pusukay (01a cmyoenmos ODO).

KomngectBo gyacos

Ng AyILI/ITOpHasl CaMocTosTenbpHas
pasn HaumenoBanue pa3nenon
Bcero pabota pabora
e A [13 | JP
Kpatkwuit 0030p ucTopuu pa3BuTHs
MOJIEKYIIsSIpHOH (pr3uku. CTaTHCTUYECKUHN U
TepMOJAMHAMUYECKUN MeTOAbl. OCHOBHBIE
| |momoxeHus MONeKysIpHO- 14 2 4 i 8
kuHeTn4eckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. OcHoBHoe ypaBHenne MKT.
Temneparypa. TemnepaTypHble LIKaJbI.
TepmomeTphl.
2 VYpaBuenue Menjeneena - KnaneiipoHa. 14 5 4 i 8
" |3aKoHBI UACATBHOTO rasa.
bapomerpuueckas
3 dbopmyia. Pacnipenenenne Makcsea. 14 5 4 ) 8

Cpenusia nimmHa cBOOOHOTO TIpodera
MOJICKYJI ra3a. SIBjeHus nepeHoca.

IIepBoe Ha4anO TEPMOAMHAMUKH.
4.  |IlpumeHeHHUe MepBOro 14 2 6 - 6
HavaJla TePMOJIMHAMHKH K U30-TIPOIIECCaM.

5 Bropoe nauano repmoanHamMuku. TernaoBbie 14 5 6 ) 6
JIBUTATENH.

6. Peanbusblie rassl. JKuakoctu. DiIeMEHTHI 14 ) 6 ) 6
TUAPO- U Ta30JUHAMUKH.

7. |TBépmplie Tena. MOHO- M IMTOJIMKPUCTAILIBL. 15,8 2 6 - 7.8
Bcero 14 36 - 49,8

2.3 CopnepixaHue pa3/iesi0B AUCHUILIMHBI:
2.3.1 3aHsATHA JEKIMOHHOI0 TUIIA



No dopma
HaunmenoBanue pa3znenos Coneprxanue paszena TEKYIIETO
KOHTPOJIA

1. |Crartuctuueckuii u [Ipenmer MoneKyaspHOM (PrU3HUKH. Omnpoc
TEPMOJAMHAMUYECKUI DKcrnepuMeHTalIbHOE 000CHOBaHUE
METO/BI. MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
OCHOBHBIE TIOJIOKEHUS BelllecTBa. TepMOIMHAMUYECKUN U
MOJIEKYJIAPHO- CTaTUCTUYECKUH MOAXOAbI K U3YUEHUIO
KUHETUYECKON TEOpUHU MAaKpOCKOITMYECKUX CUCTEM.

(MKT), ux omnbiTHOE OcHOBHBIE TIPEICTABICHUS MOJICKYIISIPHO-
obocHoBanue. OCHOBHOE kuHeTn4eckoi Teopun (MKT) BemecTna.
ypaBHeHue MKT. JlaBieHue ra3a. AGCOIIOTHAs TEMIepaTypa.
Temneparypa. MonekyJspHO-KHHETUYECKOE UCTOJIIKOBAaHUE
TeMreparypHbI€ HIKAJIBIL. a0COJIIOTHOM TeMITepaTyphl U TaBJICHHUS.
TepmoMeTpsl. H3mepenne teMneparypsl.

2. |YpaBHeHue Menjeneena - VYpasuenue Knanelipona - Meneneena. Ompoc
Kianeiipona. 3akoHbl l"a3zoBbIe 3ak0HBI. OCHOBHOE YpaBHEHUE
HJICATBHOTO rasa. KUHETHUYECKON TeopuH ra3os. [locTossHHAs

bonbpnmana.

3. |bapomerpuueckas N3mepenue ckopocTel MOJIEKYJI, OIIBIT Komnoksuym
dbopmyia. [lIrepna. Pactipenenenue ckopocTeit o Pedepar,
Pacnipenenenne MakcBemia. | Makcsemny. bapomerpuueckas popmyina. KoHTponsHast
Cpennsist nmuHa cBobogHoro | Pacnpenenenne Makcpeiia - bonbimana. paborta,
npobera MOJIEKyJI Taza. DKCrepuMEHTAJILHOE ONPEIEICHNE YHCia Ompoc

ABorazpo. Pacnipenenenue s3Hepruu
XA0THYECKOT0 JIBM>KEHHS MOJIEKYJI rasa 1o
CTEIEHSM CBOOO/Ibl B pABHOBECHOM
coctossHUH. DIyKTyalnu B UACATILHOM Ta3e u
SBnenus nepenoca. UX IPOsBIICHHE. SIBIEHUE IEpEeHOCca B ra3ax.
CpenHsist yIMHA U CpeiHee BpeMsi CBOOOIHOTO
npobera MoJekyi. Bszkoe TpeHue.
TennonpoBonHocTs. Juddysus.
TennonpoBOAHOCTB U BA3KOE TPEHUE IIPH
HHU3KOM JIaBJI€HUHU. TEXHUYECKUN BAKYYM.
MeTo/1bl U3MEpPEHUSI HU3KUX TABICHUM.

4. |IlepBoe Hauamno [Tapametpsl cocTostHUS. BHYTpeHHss SHEPTHUS. Omnpoc

TEPMOJIMHAMUKH. B3aumoneiicTBue TepMOIMHaAMUYECKUX
cucreM. Pabora u Terora kak ¢GpopmMbl 0OMeHa
SHEPTrUeN MEeXy CHCTEMAMM.
KBasucrarnueckue nponeccel. [lepBoe Havano
tepmoauHamMuku [IpuMenenue nepBoro
IIpumenenne nepBoro Hayaja TepMOJANHAMUKH K U30ITPOLIECCAM.
Havajga TCpMOJMHAMHUKH K TennoémkocTh. YpaBHEHHE ara0aThlI.
HU30IIponeccam. CKOpOCTh 3BYyKa B ra3e. TepMOJIMHAMHUKH.

5. Bropoe Hauano repmognaamuku. O6parumeie | Komroxsuym

Bropoe Hauano tep- U HeoOpaTuMele nporieccel. CTaTuCTHYECKOe Ompoc

MOJHWHaMHWKH.

TenaoBbie ABUTATEIIN.

HCTOJIKOBaHUE BTOPOTO HaJaja
TeruoBeie Mamusbl. [ukn KapHo. PeanbHble
HUKJIBL. HeocyecTBUMOCTD BEYHBIX
nasurareneil. Ourponus. [IpuBenéunas
TEIUIOTA.




PeanpHEbIe Ta3bl.

Kunxoctu.

DeMEHTEI ruapo- u
ra30JMHaMHUKH.

DKCIEpUMEHTAIbHbIE H30TEPMBI PEATIBHOTO
rasza. YpaBHEHUE COCTOSIHUSI PEaJIbHOTO ra3a.
CpaBHenue uzorepM Ban-nep-Baanbca ¢
JKCIepUMEHTaNIbHBIMU. Kputnueckoe
COCTOsIHME. BHYTpEHHSs1 3HEprusi peajibHOro
ra3a. Oddekr [xoyns - Tomcona. CxmkeHue
ra3oB U IOJIyYeHHE HU3KUX TEMIIepaTyp.
da3zoBbIe niepexo/ibl. PaBHOBECHE KUJKOCTU U
napa. Bnaxxnocts. YpaBuenue Kianeitpona -
Kiay3zuyca. CBoiicTBa >KUJKOTO COCTOSTHUS.
[ToBepxHOCTHBIN ciioi. [ToBepxHOCTHOE
HaTsbke—HHe. CmaunBanue. @opMyia
Jlarnaca. Kanunnsipuele siBienus. JlaBnenue
HACBIIICHHBIX MapoB. PacTBOpHI.
OcMoTHY€eCKOE 1aBiIeHHE. Y paBHEHHE
HEpa3pbhIBHOCTH. Y paBHEeHHE bepHyim.
Kpsio camonéra. [logpéMuas cuna.
N3mepenne naBieHust © CKOPOCTH B TOTOKE
ra3a u )KUJIKOCTH.

Ompoc
Komnoksuym

TBépnapie Tena. MoHoO- 1
MOJIUKPUCTAILIIBI.

Kpucramnsl. JlanbHN NOPSAAOK B KPUCTAJUIAX.
Knaccugukaius KpucTaioB 10 THILY CBS3€H,
AHU30TPONUS KpUCTAIUIOB. [ledeKTsl B
Kpucramiax. JKuJakue KpucTaisl.
MexaHnuyeckue CBOMCTBAa KPUCTAIIIOB.

Omnpoc

2.3.3

2.3.2 3aHATHSA CEMUHAPCKOI0 TUIA
CTpykTypa MpakTHYECKHUX 3aHSATHH:

oakrwdE

[TpoBepka HaJIM4Ms BBITOJHEHHOT'O 33/1aHUS] CAaMOCTOSITEIbHOIM paboThI.
Bri6opouHas npoBepka HaJIU4Ks U MPAaBUILHOCTHU BBIITOJIHEHUS JOMAIITHETO 3aaHHUs.
Paz6op THIUYHBIX OMNOOK, BOSHUKILIUX B CAMOCTOSITETILHOM padoTe.
PaccmoTpenue TeopeTHuecKnX OCHOBAaHHUM JUIsl IPAKTUKU TEKYIIEH TEMBI.
Pa300p npakTHUeCKUX METO/I0B U pElIeHHE COOTBETCTBYIOIINX 3a/1a4.
. KoppektupoBka 3aganuii 115 caMOCTOSTEIbHOU pabOTHI CTYAEHTOB.

Ha HCEKOTOPLIX IMPAKTHUYCCKUX 3aHATHAX IIPOBOJUTCA ayAUTOPHAA KOHTPOJIbHAA pa60Ta

TeMbl ceMMHAPOB MO AUCHUIIUHE
1. DNeMeHTHl CTaTUCTHYECKOW TEOPHH WACATbHBIX Ta30B M 3aKOHBI pacIpe/IeiIeHuUs
CIIy4YalHBIX BEJIMYHH
2. OCHOBBI MOJICKYJISIPHO- KHHETHUECKOM TEOPHUH Ta30B
3. Pacripenenerust B MoJteKyIsIpHO# u3nke

4. TlepBoe Ha4aIO TEPMOAMHAMUKHU

5. [luknudeckue mpoIecchl B ra3zax

6. Bropoe u TpeThe Havaga TepMOANHAMUKHI

7. PeasibHble Ta3bl U )KUIKOCTH

JlabopaTropHble 3aHATHSA
He npedycmompeno

2.3.4 TIpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB)

He npedycmompeno
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4 IlepedyeHb y4eOHO-METOANYECKOT0 OOecnedeHHs AJIsl CAMOCTOSITeIbHONH padoThl

o0yvyaumuxcs Mo JMCUMILINHE (MO1YJIIO)

CamocrosTenbHass paboTa CTYIEHTOB 110 JTUCHHMIUIMHE COCTOUT W3  3aJaHHid,
COOTBETCTBYIOIIMX KXKIOMY MPAKTUICCKOMY 3aHATHIO.

BreaynutopHbiMEH (hopMamM¥ 1 HHCTPYMEHTAMU CaMOCTOSTEIIBHOM pabOThI CTYJICHTOB 110
JTMCIUTUIAHE SIBJISTFOTCSI:

BBIITOJIHCHHUEC JOMAIIHHUX 3a,[[aHHI>'I (HpaKTI/I‘IeCKI/IX n TeOpeTI/I‘IeCKI/IX);
BBIITOJIHCHHUEC JOMAIIHHUX KOHTPOJBbHBIX pa60T;

IIOATr0OTOBKA K ayAUTOPHBIM KOHTPOJIbHBIM pa60TaM;

MMOATOTOBKA K IMPAKTHUYCCKUM 3aHATHUAM, pa60Ta C JICKIMOHHBIM MAaTCPUATIOM;
IMOATOTOBKA K 3a4CTYy.

BI/II[BI CaMOCTOSITEIILHOMN pa6OTBI CTYACHTOB!

CoNowN

Pabota ¢ HayuHOU M y4eOHO-METOINYECKOM JTUTEPaATypPOH.

[TpoxoxeHue TeCTUpOBaHUS 00YYaOLIEr0 U KOHTPOJIMPYIOLIETro XapakTepa.
Hanucanue pedeparos.

N3yuenne 00s3aTeIbHOM U TOOIHUTENBHON JINTEPATYPBI.

BrmonHeEne caMOCTOSTEIbHBIX SaIIaHI/Iﬁ Ha NPAaKTUYCCKUX 3aHATUAX
ITouck nnpopmanuu no 3agaHHoN Teme B ceTu MHTEpHeT.

CaMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb BBIITOJIHEHHBIX 33/1aHUH.

[loaroroBka K HalMCaHUIO KOHTPOJILHBIX pabOT, TECTOB, C/laya 3auHTA.

[Tepeuensb yueOHO-METOIUIECKOTO 00SCTICUCHUS JUCITUILTUHBI IO

HanmenoBanue o
BBITIOJIHEHUIO CAMOCTOSATENLHON PaOOTHI

pasaciia

2 3

Paznensr 1-2 Cagennes, 1.B. Kypc o6mieii pusuku. B 3 T. Tom 1. Mexanuka.
MonekynsipHas ¢pusnka [DIEeKTPOHHBIN pecypc]: yueOHoe mocodue /
N.B. CaBenbeB. — DnekTpoH. naH. — Cankr-IletepOypr: Jlans,
2018. — 436 c. — Pexxum gocrymna:
https://e.lanbook.com/book/98245.

Kanammnukos, H.IT. Obmas ¢uzuka. COOpHUK 3a1aHUI U
PYKOBOJICTBO K PEIICHHUIO 3a71a4 [ DIIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / H.I1. Kanamuukos, C.C. MypaBbeB-CMHPHOB. —
OnektpoH. naH. — Cankr-IlerepOypr: Jlanb, 2018. — 524 ¢. —
Pexxum nocrymna: https://e.lanbook.com/book/106896.

Paznensr 3-4 AxkcenoBa, E.H. O6mas ¢puzuka. TepmoguHamMuka 1 MOJIEKYJIsIpHAs
¢u3uka (rnaBbl Kypca) [DIEeKTpOHHBIN pecypc] : yueOHoe mocodue /
E.H. AkcenoBa. — OnekTpoH. 1aH. — Cankr-IlerepOypr : Jlans,
2018. — 72 c. — Pexxum poctyma:
https://e.lanbook.com/book/103058.

Paznensr 5-7 AxcenoBa, E.H. O6mas ¢usuka. TepmoanHaMuka U MOJICKYJIsipHast
¢du3uka (raBel Kypca) [DIeKTpOHHBIN pecypc] : yueOHoe mocodue /
E.H. AkcenoBa. — OnektpoH. naH. — Cankr-IlerepOypr : Jlans,
2018. — 72 c. — Pexum nocryma:
https://e.lanbook.com/book/103058.

Cagenbes, 11.B. COopHHK BOIIPOCOB U 337134 110 o011ei pusnke
[DnexTponnsIit pecypc] : yauebnoe mocodue / U.B. CaBenbeB. —
OnextpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 292 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/103195.

MuponoBa, I'.A. MonekynspHas ¢puszuka 1 TEpMOJUHAMUKA B
BOIPOCAXx U 3a/1a4ax [ DIeKTpOHHbIH pecypc] : yueOHoe mocooue /
I'.A. Muponosa, H.H. bpanar, A.M. Canenkuil. — DJIEKTpOH. JaH.




— Camnkr-IlerepOypr : Jlanp, 2012. — 480 c¢. — Pexum nocryna:
https://e.lanbook.com/book/3718. — 3ari. ¢ skpaHa.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHHI

B cootBercTBUn ¢ TpeboBanusamu PI'OC mpu peanuzanuy pa3aIudHbIX BUIAOB Y4eOHOU
paboTel B mTpoIecce W3YYCHUS AUCHHUILTUHBI «MonekynspHas (U3MKa» MperycMaTpuBaeTCs
UCIIOJIb30BaHWE B Y4YeOHOM TMIpoOleCCe CIEAYIOIIMX aKTUBHBIX M HWHTEPAKTUBHBIX (POpM
MPOBEJICHUS 3aHATHI:

® JICKIIUU;

® TECTUPOBAHMUS C HCIOJIH30BAaHHEM aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEICHUS
3aHSATHI;

e [IOJrOTOBKA MHCbMEHHBIX pedepaToB 10 TeMaM Kypca.

Temoii pedepara AOMKHO OBITH KOHKPETHOE (U3NYECKOE SIBICHHE WM 3aKOH, WU
pa3BUTHUE NPEJICTABICHUN O IPUPOIE KOHKPETHOTO SIBJICHUSI.

[Ipu opranuzanuum CcamMoOCTOSATEILHONH pabOThl 3aHSATUN HCHOJB3YIOTCS CICAYIOIINE
o0pa3oBaTeNnbHbIe TEXHOJIOTHH: Y4eOHO-METOUYECKOE COMPOBOXKACHHUE AUCLIUILINHBI, paboTa ¢
JUTEPATyPOH, TTAKEThI MPUKJIAJTHBIX MIPOrPaMM, JIOKAIbHBIC (YHUBEPCUTETCKHE, (aKyIbTETCKHE,
kadenpaibHbie) U T100agbHbIe KOMIIBIOTEPHBIE CETH U JIP.

NuTtepakTrBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHUH, UCTIOIB3yEMbIE B aYJAUTOPHBIX 3aHITHIX
Cemectp Bup 3ansatus Hcnonb3yemble UHTEPAKTUBHBIC KonuuectBo
(JL, IIP) o0pa3oBaTenbHbIC TEXHOJIOTHN JacoB
4 J Cozmanne TMPOOJIEMHBIX CHTYallMid, WCIIOIh30BAHNE 4
KOMITbIOTEPHBIX TEMOHCTPALIUI
1P KomnextuBHoe penienue GU3NIECKUX 3324 U TECTOBBIX 18
3aJaHui, padoTa B MaJbIX TPyMIIax

4. OIIeHO‘-IHbIe H METOAHYECCKHE MATEPHAJIbI

4.1 OueHouyHble cpeACTBAa /sl TeKyllero KOHTPOJISI yCIeBaeMOCTH H

NPOMEKYTOYHOH aTTecTaluu

OneHouyHbIE CpeACTBa MpeAHA3HA4YeHbl Ui KOHTPOJSI M OIEHKH 00pa3oBaTeIbHBIX
JOCTUKEHUM 00y4aromMXcsi, OCBOMBUIMX MpOrpaMMy Y4eOHOH JHCHUIUIMHBI «Ha3BaHHE
JTUCIUTUTAHBD.

OneHoYyHbIE Cpe/ICTBA BKIKOYAET KOHTPOJIbHBIE MaTepHalIbl JJIsl IPOBEJICHUS TeKYLIero
KOHTPOJIA B popMe TeM I0KIaaa-pe3eHTAllMH, Pa3HOYPOBHEBLIX 3aJaHU, U MPOMEKYTOYHOIM
arrecTanuu B GopMe BOIIPOCOB U 33/TaHUH K 3aUeTy.

OneHouyHble CpeACTBA JUISl MHBAJIUAOB M JIMI C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHU

3/10pOBbS BEIOMPAIOTCS C YUETOM MX MHAWBUIYATbHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEH.

— MpU HeOOXOJUMOCTH MHBAJIH/IaM | JIMIIaM C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS
MIPEIOCTABIISACTCS AOMIOJIHUTEIHLHOE BPEeMsI JJIsl IOATOTOBKH OTBETA;

— TP MPOBEACHUU TPOIENAYPHI OIICHUBAHUS PE3YIbTaTOB 00YUCHUS] WHBAIHMIOB U JIHII C
OTPaHUYEHHBIMUA BO3MOXHOCTSIMU 3J0POBbsI MPEAyCMaTPUBACTCS HCIOIH30BAHUE TEXHUYECKUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHIUBUAYATBHBIMH OCOOCHHOCTSIMU;

— MPU HEOOXOJUMOCTH ISl O0YUAIOMINXCS C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBS
U UHBAJUAOB TMpolielypa OIEHMBAHHUS pPE3YyJIbTaTOB OOYYEHHS MO JUCLUUIIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHuBaHUS Pe3yIbTAaTOB OOYYEHMS] MHBAJIUIOB U JIUI C OIrPaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3[IOPOBBSl MO0 JUCHUIUTMHE (MOJIYINI0) TMpelycMaTpuBaeT MpPeaoCTaBlIeHUE
napopmanui B (opMax, aJalTHPOBAHHBIX K OTPAHHYCHHUSM WX 3JIOPOBbS H BOCIPHUSATHUS
uHpOpMaInu:

JUig U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B TIeYaTHOU (popMe yBeTMUEHHBIM MIPpU(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.



Jjig U1 ¢ HAapyIIEHUSIMU CITyXa:

— B meyaTHoOU (hopme,

— B (hopMe 3JIeKTPOHHOTO JJOKYMEHTA.
Jlyist nin ¢ HapyIIeHUS MU OIIOPHO-/IBUTaTEIIbHOIO armnapara:

— B IIe4aTHoOM (opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.
I[aHHBIfI MNEpCUCHb MOXKCT 6BITB KOHKPCTU3UPOBAH B 3aBUCUMOCTHU OT KOHTHUHI'CHTA
00yJaroIuxcs.

CTpyKTypa OLlEHOUYHBIX CPEACTB JIJIsl TeKYIel U MPOMeKYTOYHOI aTTecTalnu

n/n

KonTtpomupyemsbie pa3neibt
(TeMbl) TUCITUTUTMHBI*

Kon
KOHTPOJIMPYEMOH
KOMITETCHINHN (VT
€¢ JacTH)

HanMeHoBaHHE OLIECHOYHOT'O CPE/ICTBA

Texkylmui KOHTPOJIb

IIpomexyrouHas
aTTecTalus

Kparkwuii 0630p ucropuu
Pa3BUTHS MOJIEKYJISIPHOI
GU3UKH W TEPMOJANHAMHUKH.
Craructudeckuii 1
TEPMOJUHAMUIECKUIT METOIBI.

[K-1

Ompoc

Bompoc Ha 3auere 1

OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-

kuHernueckoit reopun (MKT),
UX OTBITHOC 0OOCHOBAHME.
OcHoBHoe ypaBHeHne MKT.

[K-1

Ompoc

Bompoc Ha 3ageTe 2-3

Temneparypa. TemnepaTypHbie
Kanbl. TepMOMETpBL.

[K-1

Ompoc

Bomnpoc Ha 3auete
7-8

VYpaBHenue Menjeneena -
Knanefipona. 3akoHbI
HJIEQILHOTO ra3a.

IK-1

Ompoc

Bomnpoc Ha 3auete 4-5

Bapomerpuueckas

¢dbopmyna. Pacipenenenne
Makcsena. Cpeausist ATuHa
CBOOOIHOTO MpoOera MOJIEKYJI
rasa.

IK-1

Komnoxsuym

Bomnpoc Ha 3auere 6

SIBneHus nepeHoca.

[K-1

Pedepar,
KonTtponsHas pabota

Bomnpoc Ha 3auere 7-8

TepmoauHamuKa.
IlepBoe Hauano
TEPMOAUHAMUKH.

[K-1

Ompoc

Bompoc Ha 3adere 9

[Ipumenenue nepsoro
Hauajua TepMOJUHAMUKHU K H30-
mporeccam.

[K-2

Ompoc

Bomnpoc Ha 3auere

9




[K-2 Konnoxsuym Bomnpoc Ha 3auete
Bropoe Havaio tep-
9 10-12
MOJMHaMHUKH. -
IK-2 Omnpoc Bompoc Ha 3auere
10 | TemmoBble ABHUTATEINH. 11-12
PeanbHbIC TA35L. IK-2 Omnpoc Bompoc Ha 3adere
11 13
Kunkoctu. IK-2 Omnpoc Bompoc Ha 3adere
12 14
MK-2 Komnoksuym Bomnpoc Ha 3auere
DneMEeHTHI TUIPO- U
13 13-14
ra3oJJMHaMUKU. B
[K-2 Omnpoc Bompoc Ha 3auere
TBépasle Tena. MoHo- U
14
MIOJIMKPUCTAILIIBL. 15-17

HOK333Te.]'ll/l, KPUTCPHUHA H HIKAJIA OHEHKHA C(l)OpMPIpOBaHHbIX KOMIIeTeHIIMH

KO)_] H HAMMCHOBaHHE

CooTBeTcTBHE ypOBHeﬁ OCBOCHHUS KOMIIETCHIIUH IIVIAHUPYEMBIM pe3yJibTaTaM

KOMIIeTeHI U 00y4eHHs M KPUTEPHAM UX OLlCHHMBAHMA
NOPOroBbIi 0a30BbIii NPOABUHYTbI
Onenka
Y 10BIETBOPUTENBHO Xopo1o/3a4TeHo OTaM4HO /3a4TEHO
/3a4TeHO
IK-1 3HaThb — 3HaTh — 3HaTh —

Crioco0OeH ocBamBaTh U
HCTONIb30BaTh 0A30BHIE
HAYYHO-TEOPETHUCCKUEC
3HAHUA U
MPAKTHYECKUE YMEHHS
[0 TEXHOJOTUIECKOMY
n puznveckomy
00pa30BaHUIO B
npodeccruoHaTbLHOM
JESITEIPHOCTH

HOHUMATh (PU3UIECKYIO
CYIIHOCTb SIBJICHUH 1
IIPOLIECCOB,
MIPOUCXOJAIIUX B
MIPUPOJIE U TEXHUKE

HOHUMAaTh (PU3UUECKYIO
CYIIHOCTb SIBJICHUH 1
HPOIIECCOB,
MIPOUCXOJAIINX B
MIPUPOJIE U TEXHUKE,
3HATh IPUEMBI U METO/IbI
KOHKPETHBIX
(du3HYeCcKnX 3a1ad.

(byHaMeHTaIbHbIC
(busMyecKre Teopun 1
3aKOHBI, IOHUMATh
(hU3UYECKYIO CYIIHOCTh
SIBJICHUH U TIPOLIECCOB,
MPOUCXOSIINX B IPUPOJIE U
TEXHHKE, 3HATh IPUEMBI U
METO/Ibl KOHKPETHBIX
(usmueckux 3amad.

YMmern —

HCII0JIb30BaTh 0a30BbIE
TCOPECTUICCKUEC 3HAHUA

YMmern —

PpeaIn30BbIBATH y‘ICGHBIG

MporpaMMbl 6a30BBIX U

DJICKTUBHBIX KYPOB B

00pa3oBaTebHBIX

YMmern —

peaM30BBIBATH YICOHEIC
MPOrPaMMBbI 0a30BBIX U

JJIEKTUBHBIX KYPOB B
00pa3oBaTeNbHBIX




JUT peIICHU L

YUPEKACHUSX,

YUpCIKACHUAX, UCIIO0JIb30BATh

npodeccnoHaIbHBIX HCIIOJIb30BaTh 0A30BHIC 0a30BBIC TEOPETHUECKUE
3a1a4y TEOPETUICCKHE 3HAHUS 3HAHUS
JUTSL PEIIICHUS JUTSL PEIIICHUS
PO¢eCCUOHATBHBIX npoeCCHOHATBHBIX 33]1ad,
3a1a4 PYKOBOJIUTH
HCCIICZI0BATEIILCKOM paboTOi
00yJaroIuXcs.
Baanern — Baanern — Baagern —

HaBbIKaMU pCIICHUA
TEOPETUICCKUX 3a1a4

HaBbIKaMU pCIICHUA
TECOPETUICCKUX U

HaBbIKaMU pCUICHUA
TECOPETUICCKUX U

IKCIIEPUMEHTAIBHBIX IKCIEPUMEHTAIIBHBIX 3a/1ad,
3a1a4 HaBBIKAMH TIPOBE/ICHHS
(usndeckux HaOIrONCHUH U
JKCIICPUMCHTOB
TIK-2 Cniocoben 3Haer - 3Haer - 3Haer -

KOHCTPYHPOBATh
cofiepKaHue
TEXHOJIOTHYECKOT0 1
(u3MIecKoro
00pa3oBaHUsI B
COOTBETCTBUH C
tpeboBanusmMu OI'OC

OCHOBHOTO H CPEIHETO
o011ero 00Opa3oBaHusi, C

YPOBHEM Pa3BUTHUSA

COBPEMEHHOW HayKH M

C Y4ETOM BO3PACTHBIX
ocoOeHHOCTER
oOygarommuxcs

METO/Ibl U IPUEMBI

METO/bI U IPUEMBI

METObI U IPUEMBI

MIOCTaHOBKH TIOCTaHOBKH MIOCTaHOBKH (PH3HIECKOTO
¢dusnIecKoro (u3HIECKOro 9KCIIEPUMEHTA, CIIOCOOBI €TO
9KCTIEpPUMEHTA 9KCIIEPUMEHTa, CIOCOObI | MaTeMaTHYecKoil 00padoTKy;
€ro MaTeMaTHIeCKOH METO/IBI ¥ IPUEMBI PELICHUS
00paboTku; KOHKPETHBIX (PH3HUYECKIX
3a1a4, pusndeckue
NPUIOKEHUS
MaTEMaTUYECKUX ITOHATUI
Ymeer — Ymeer — Ymeer —

HNPUMEHSTh 0a30BbIC
3HAHMS [UIsl PELICHUSI
TEOPETHIECKUX U
MPaKTHYECKUX
(bu3nUecKkux 3ana4d

NPUMEHSTH 0a30BbIC
3HAHUS [T PELICHUS
TEOPETUUCCKUX U
MPAKTHYECKUX
¢busnueckux 3aaad,
MIPaBUIILHO
OpraHU30BHIBATH
(uzndeckue HaOIFOACHUS
U 3KCIIEPUMEHTHI

MPUMEHSITH 0a30BbIe 3HAHHSI
JUTS pEIICHUS TEOPETHIECKHIX
U IPaKTHYECKUX (PH3UUECKUX
3a11a4, MpaBUIEHO
OpTraHU30BBIBATh (hU3UIECKHE
HAOIIOAEHUA 1
SKCIICPUMEHTEI,
aHAITM3UPOBATH UX
PE3YNIBTaThI, OCYIIECTBIISATH
MOCTPOCHNE MaTEMaTHIECKIX
Mojienelt pu3ndeckux
SIBJICHUH ¥ IPOLIECCOB

Baapeer —

HABBIKAMU PEILICHUS
NPOCTEUIINX 3a7a4

Baapeer —

HaBBIKAMU NIPOBEJCHUS
¢u3nIecKux
HaOIIOAECHUI 1
SKCIEPUMEHTOB,
pelIeHus: IPOCTENIINX
MIPUKJIATHBIX 32,149

Baapeer —

HaBBIKAMU TPOBEJCHHUS
(usnueckux HaOIIOACHUN U
SKCIEPUMEHTOB, PEIICHHS
IIPOCTENIINX TEOPETUUECKUX
Y TIPUKJIAIHBIX 337124




TunoBble KOHTPOJIbHbIE 3aJaHUsl, HEOOXOAUMbIE IS OUEHKU 3HAHUI, YMEHMH,
HABBIKOB M ONBITA [IEATEJIbHOCTH, XaPAKTEPU3YIOIIHX 3TANbI ()OPMUPOBAHUSS KOMIIETEHIIUIA
B Mpouecce 0CBOeHMsi 00pa30BaTeJIbHOI MPOrpaMMbl

Bo3mokHbIH BapUaHT 3a/1a4:

1. B Gamnone, emkocth kKotoporo 20 iy, Haxomutcs 150 T cMecu Bomopoaa W aszora.
JlaBnenne razosoii cmecu 10° Tla, Temmeparypa B Gamtone 17°C. KakoBbl Macchl a3oTa u
BOZIOpoJa B OasioHe?

2. B cocyne maxomsrcs kucinopop B komuuectBe 107 moseit m asor maccoit 10 r.
Temmeparypa cmecu 1000°C, naBnenue B cocyne 133 mITa. Haiiti 06beM cocya, mapuuaibHbIe
JABJICHUS KHCIIOPO/Ia ¥ a30Ta U YHCIIO MOJICKYJI B €IMHUIIE 00heMa COCya.

3. Kucnopox Haxomutcss npu Temmeparype 470°C. Ompenmenure: 1) KHHETHUECKYIO
SHEPTHUIO MOCTYNMATEIBHOTO ABMKEHUSI OJHOM MOJIEKYJIBI; 2) CPEIHIOI0 KBAJIPATUYHYIO CKOPOCTh
MOJIEKYI.

Ilepeuens yvacmu Komnemenyuu, npogepsaemuvix oyeHouYHbim cpeocmeom: 11K-1 (3Hatp,
yMeThb, Bianers), [IK-2 (3HaTh, ymMeThb, BIaeTh).

Bonpocs! 1J1s1 yCTHOT0 MJIM MECHMEHHOI0 0Npoca

1. OOBEeKTHI UCCIIEeOBAHMS, LT, METOIbI MOJIEKYJISIPHON (PU3UKU.

2. JluHamMu4YecKwii, TePMOJMHAMUYCCKUNH M CTATHCTUYCCKUN IMOAXOMBI K H3YYCHHUIO
MOJICKYJISIPHBIX CHCTEM.

3. Pacnpenenenne moiexyn raza mo o0beMy. BeposTHOCTh OOHapYKEHHUS MOJEKYIIbI
raza B BBIJICJICHHOM 00beMe, €Clid IUIOTHOCTh BEpOSITHOCTH TOCTOSIHHA. (MOKa3aTh, 4YTO
BEPOATHOCTH CBOJIUTCS] K COOTHOLIEHUIO 0ObEMOB)

4. TloHsATHE MaKpO- 1 MUKPOCOCTOSIHUS, IPUHIIUIT PABHOBEPOSTHOCTH MUKPOCOCTOSTHUH,
TePMOJUHAMHYECKOE paBHOBECHE, MPUOIIMKEHIE K PABHOBECHIO.

5. TlousTue uneanbHOro ra3a, TeOpeMa 0 paBHOpaCIpeeIeHUH YHEPTHH

6. Cpennee 3HaUCHHE KMHETHYECKOW DHEPTUH, OCHOBHOE YPaBHEHUE MOJICKYIISPHO-
KHHETUYECKOM TEOPUU Ta30B.

7. YnenbHas TEIUIOEMKOCTh HUIEAIBHOTO Trasza. TepMoauHaMuvecKas TeMIeparypa.
[TpuHIMI JeTanTbHOTO PABHOBECHSI.

8. Pacmpenenenne MONEKyn TIO KOMIIOHEHTAM CKOPOCTH W MOMYNIO CKOPOCTH
(pactipenenenne Makcserna)

9. Pacnpenenenne MakcBelnia 1o SHEpruH. XapaKTepHbIE CKOPOCTH M SHEPTHH
pacripesieneHusl.

10. WNneanbHBIH ra3 BO BHEIIHEM MOTEHITMAIBHOM 10J1e (pactpeaencHue boapimana).

11. Bbapomerpuueckas Gpopmya.

12. Cwmech ra3oB B coCy/ie — pacnpeelieHue o KOHIICHTPAIUH.

13. TMoabeMHas cuiia JIeTaTeNbHBIX alMapaToB C OTKPHITON U 3aKPHITON 000I0YKAMHU.

14. Yucno creneneit cBOOOIbI MOJIEKYIT, TEOpEMa O PacCpeIeICHIUH YHEPTUH IO CTETIEHSIM
CBOOO/IBI.

Ilepeuens uacmu Komnemenyuu, npogepaemuix oyenounvim cpeocmeom: 11K-1 (3narsn),
[1K-2 (3Hath).

Tembl pedepaToB (mpuMepHbIE)

1. Arperatnsle cocTosHus BenecTBa. OCHOBHBIE IPU3HAKU

TepmoanHamuueckas Temieparypa

OMIUPHUYECKUE IKAIBI TEMIIEPATYP

DneMeHTbl KOMOUHATOPUKH

TeopeMsl CI0XKEeHN 1 YMHOKEHHUSI BEPOSTHOCTEH, YCIOBHAS BEPOSATHOCTbD.
JIMCKpETHBIE ClTy4allHbIEe BEIMUMHBI, 3aKOH PACIIPENEICHUS TUCKPETHBIX CIIy4anHbIX
BEIMYMH. MaTeMaTn4ecKoe 0KUJaHUE U JUCTIEPCUs

Noobkowh



8.

[Tonstue GaykTyanuu, cpegHee YUCIO YacTUll, 3aBUCUMOCTh (UIYKTyalluil OT 4ucia

qacTHull B CUCTEMC.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24,
25.
26.
217.
28.

29.

30.

31.

32.

33.

34.

35.
36.

Ilepeuens
(3HATB).

DKcnepuMeHTalbHas IPOBEpKa pacnpeneneHus Makcsemia
Onmnertsl [leppena

ATMmocheps! mIaHer

Omnpenenenue IIMHBI CBOOOIHOTO MTpodera MOJIeKyI
bpoyHOBCKOE IBUKEHME

Jlemon Makcgeiua

[ToBepxHOCTHOE HaTsKEeHHE. KanniutapHbIe SIBIICHUS
TepMOaeKTpUUECKUE ABICHUA.

JlamunapHoe u TypOyseHTHOe TeueHue. Yucno PeitHonbca.
Jlnarpamma cocTostHuS TpeX(a3Hoi cuctembl. TpoitHas Touka
OrnpeneneHne BOASHOTO SKBUBAJIEHTAa KaJJOPUMETPa U TEPMOMETPA.

Onpenenenue yneiabHON TEMIIOEMKOCTH TBEPIBIX TEII.

Omnpenenenre TepMUYECKOTo K03 PUIeHTa n1aBIeHus Trasa.

N3yueHnne noBEpXHOCTHOTO HATSKEHUS KUAKOCTEM.

Onpenenenue yneiabHON TEIIONPOBOHOCTH TBEPBIX TEI.

Onpenenenre OTHOCUTENBHOM U aDCOJIFOTHOM BJIaXKHOCTHU BO3/1yXa.

Onpenenenue yneabHON TEIIOEMKOCTH BO3AyXa P MOCTOSTHHOM JIaBIICHUH.
Omnpenenenue OTHOIIEHU MOJSIPHBIX TeroémkocTeit Cp/CY 11 Bo3ayxa.
N3mepenue koddduirenTa TermnonpoBoIHOCTHA BO3AyXa METOIOM HarpeToil HUTH.
Onpenenenne ko3 duiimenTa BHyTpEHHETO TPEHHUS )KUIKOCTEH 110 METOLY
[lya3eins.

Onpenenenne ko3 UIIMESHTa BHYTPEHHETO TPSHHS U CPEIHEH TITUHBI CBOOOHOTO
npobera MoJIeKyJ BO3lyXa.

Omnpenenenue yaeabHON TEIUIOTHl KPUCTAIUIM3ALUKN U U3MEHEHUS SHTPOIHHU MPH
OXJIaX/IEHUH OJIOBA.

UccnenoBanmne GpyHKIMU pacripeeneHus 3JI€KTPOHOB BOJIb(PaAaMOBOrO TEPMOKATOIA.
N3ydenue pacnpeneneHus 4acTUL B TpaBUTALIMIOHHOM T10J1€ 3€MJIH.

OnpeneneHne yHUBEPCAIBHOM ra30BOM MOCTOSHHON M MEXaHMYECKOIO SKBHBAJICHTA
TEIU1a METO/I0M U300apHOT0 PaCHIMPEHHS

Omnpenenenue k03 uimeHTa moBepXHOCTHOCTHOTO HATSXKEHUS )KUAKOCTH TI0 METOLY
MaKCHMaJIbHOTO JIBYKEHUS B My3bIPbKE

Omnpenenenne OTHOLIEHUS yIIENbHBIX TEIUIOEMKOCTEN MeTonoM Knemana u Jlesopma
Omnpenenenue paanyca KanuuisipoB

yacmu KoMnemeHuuu, nposepaemvlx oyenounwvim cpeocmeom: 11K-1 (3uats), [1K-2

Bomnpocsl npoMeKyTOYHOM aTTeCTALMH.

1.
CHUCTEM.

©ONO O A WN

TCpMO)II/IHaMI/I‘—IeCKI/Iﬁ M CTATUCTHYECKUH MoAXOJbl K U3YUCHUTIO MAKPOCKOIMUYCCKHUX

OCHOBHBIE TTOJIOKEHUS] MOJICKYJIIpHO-KUHeTH4Yeckoi Teopuu (MKT).
OcnoBHoe ypaBHenue MKT.

Wneanbueiii ras.

l"azoBbie 3akoHbl. YpaBHenue Kianeiipona-Menaeneena.
Pacnpenenenus Maxkcsemia u bonsimana.

TepmoauHaMuueckas cucTema, mapaMeTpsl €€ COCTOSHMUS.
BuyTpeHHss sHEprusi, paboTa ra3a u KOJIMYeCTBO TEIUIOTHI.



9.  IlepBoe Hauano TepmMoauHaMUKU. [IpMeHeHne epBoro Hauana TEPMOJUHAMUKHU K
M30IPOLIECCaM.

10. Bropoe Hayayio TepMOIMHAMUKHU. TErIOBbIE MAIIUHBI.

11. Tuxn Kapno.

12. Teopema Hepucra.

13. VYpaBuenue Ban-nep-Baanbca, uzorepmsl Ban-nep-Baansca u Duaproca.

14. CsoiictBa xunkocrteid. I[ToBepxHocTHoe HaTspkeHue. CMaunBanue. JlaBneHue
Jlannaca. KanumispHele siBJIEHUS.

15. CsoiicTBa TBEPABIX TeTI. AMOP(HBIE U KPUCTAIIIMYECKHUE Tea.

16. JImarpamma coctosiausi. TpoifHas TodKa.

17. ®a3oBbie mepexoapl TEPBOTO M BTOpOro pojoB. YpaBHenue Kirameipona-
Knaysuyca.

Ilepeuenv wacmu Kkomnemenyuu, npogepaemuvix oyeHounvim cpeocmeom: 11K-1 (3narp,
yMeTh, BlaaeTh), [IK-2 (3HaTh, yMeTh, BIAJICTh).

4.2 MeTonnueckne MaTepuabl, onpeaesiiomue MNpoueIypbl OleHUBAHUS 3HAHUIA,
YMEHHUi, HaBbIKOB W (MJHM) ONbITA JeATeJIbHOCTH, XAPAKTEPHU3YIOIIUX 3TANbI
(opMupoBaHusa KOMNIETEHUM

MeTtoauyeckue peKoMeHAAINH, ONpeessiolIe NpoueIypbl OLeHUBAHUS HA 3a4eTe

MeTtoauyeckue peKOMeH/IallM U, ONpPe/ieisIIoINe MPole1ypbl OLIECHUBAHUS HA 3a4eTe

Crynentsl 00s3aHbl CIaTh 3a4€T B COOTBETCTBUU C PACHHCAHUEM M Y4E€OHBIM IIJIAHOM.
3auet aBisgercs GOpMOIl KOHTPOJIST YCBOCHHS CTY/IEHTOM Y4eOHOM MPOrpaMMBbI M0 TUCIUIUIMHE
WIH €€ YacTH, BHITOJHEHHS TPAKTUYECKHUX, KOHTPOJIbHBIX, peepaTHBHBIX PadOT.

Pesynbrar cmaum 3adera Mo MPOCITYIIAHHOMY KypCy JOJKHBI OLIEHMBAaThCA KaK HUTOT
JeSITeIbHOCTH CTY/ICHTA B CEMECTPE, @ IMEHHO — I10 ITOCENIAeMOCTH JIEKIIUH, pe3yIbTaTaM padOThI
Ha MPAKTUYECKHUX 3aHSTUSAX, BBIMOIHEHUS CAaMOCTOSATENbHON paboThl. [Ipu a3TOM momyckaetcs Ha
ouHOU Qopme oOydeHus mpomyck He Oonee 20% 3aHsTHIA, ¢ 00s3aTEIBHONH OTPaOOTKOMH
MPOMYIIEHHBIX CceMHHApOB. CTYAEHTHI, Y KOTOPBIX KOJMYECTBO TMPOIMYCKOB, IPEBBIMIAET
YCTAaHOBJICHHYIO HOPMY, HC BBIIIOJTHUBIIHNE BCC BUABI pa60T N HCYIOBJICTBOPUTCIIBHO pa60TaBmHe
B TEUCHHME CEMEeCTpa, MPOXOAAT coOeceloBaHUE C MpernojaBaresieM, KOTOPBIH OMpaliuBaeT
CTYACHTA Ha NPCAMET BBIABJIICHHA 3HAHWA OCHOBHBIX MOJIOKEHUN JUCHUITIINHBI.

Kputepun onenkn:

- OLIEHKA «32a4TeHO0»: CTY/ICHT BJaJleeT TEOPETUUYECKUMHU 3HAHUSIMU MO JAaHHOMY pa3Jieny,
3HaeT OpPMBI OCHOBHBIE u3HUecKue GOpMYyIbl U 3aKOHOMEPHOCTH, JOMMYCKAeT HE3HAYNTEIHHBIC
OIIMOKHU; CTYAEGHT YMEET MPaBWJIbHO OOBSICHATH (U3MUECKUN MaTepHhall, WIUTFOCTPUPYS €ro
MIpUMEpamMHu.

- OLEHKA «He 3a4YTEeHO»: MaTepual HE YCBOEH WM YCBOEH YacTM4YHO, CTYIEHT
3aTPYAHACTCA ITPUBCCTU MPHUMEPEI, HC UMECT HABBIKOB PCIICHUA 3a1a4, TOBOJIBHO OFpaHquHHBIﬁ
00BEM 3HAHUI MPOTPAMMHOTO MaTepuaa.

MeTtoauyeckue PpeKOMeHJAlUHM, oONpeAesiiolNMe NPOUeAYPbl  OLeHHBAHHUS
KOHTPOJIbHBIX padoT:

KomnoHeHTOM Teky1ero KOHTpOJIs 0 JUCLHUIUIMHE SBJISETCS KOHTPOJIbHAs paboTa B BUE
MUCHMEHHOTO PEIICHUS 3a/1a4.

MaxkcumanabHOe KOJMYECTBO 0aJIJIOB, KOTOPOE CTYJISHTHI MOTYT MOJIYYUTh 32 MPAaBUIIbHOE
perieHue 3aaa4 Ha KOHTPOJIBHOM paboTe, cocTaBisieT 5 0aioB.

Crynenu ypoBHE OCBOCHUS Bun 3ananus KomnuecTtBo
KOMITETEHIIUH OaJIoB

[Toporogsrii KontponbHas padota 3




bazoBbrit Konrponbnas padora 4

[IpoaBunyTHII KonTponbnas padora 5)

MeToauyeckue peKOMeHAaluH, ONpeAe/sIoIMe NPpoue1ypbl OLCHHBAHUS ONIPOCa

dopMa poBeACHUA— TMCbMEHHBIN OIIPOC.

JnutensHOCTh onpoca — 20 MUHYT.

Kputepun onenkn:

- OLCHKA «3a4YTEHO» BBICTABJIACTCA 3a: YMEHHUE HCIIOJIB30BATh €CTCCTBEHHOHAYYHBIEC U
MaTeMaTHYeCKUe 3HAHUS JUIs aHaiu3a (PU3UYECKUX SIBICHUH M pEIICHUs MPAKTHYECKUX 3a/ad,
YMEHHUE TOHUMATh IPUYUHHO-CIICICTBEHHbIE CBSA3H, IOHUMATh CYLTHOCTh (PU3HMUECKUX SBICHUH.

- OLEHKA «He 3a4YTeHO0» BbLICTABJIAECTCA 3a: HECIOCOOHOCTh BBIBUTH INPUYMHHO-
CIICZICTBEHHBIE CBSI3U, OTCYTCTBHUE HAaBBIKOB AHAJIM3MPOBATh (PU3MUYECKUH CMBICT OCHOBHBIX
dbopmyn, ypaBHEHMII, HEYMEHHE peIIaTh 3aJauyd i1 IPOCTHIX MEXaHMYECKHUX MOJEIed |
UHTEPIPETUPOBATh UX PE3YIIbTATHI.

5. [lepeyeHb OCHOBHOI U IONOJHUTEIbHOI Y4eOHOM JIUTEPaTyPbl, HEOOX0AUMOIi 1151
OCBOCHUS TUCHMILIMHBI (MOLYJIs1)

5.1 OcHoBHas IMTEpaTypa:

1.  CasenseB, U.B. Kypc obmeii ¢usuxu. B 3 1. Tom 1. Mexanuka. MonexymsipHas
¢busuka [DnekTpoHHBIH pecypc]: yueOHoe mocobue / M.B. CaBenbeB. — DNEKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2018. — 436 ¢. — Pexxum nocryma: https://e.lanbook.com/book/98245.
— 3aru. ¢ 3KpaHa.

2.  Kamamawukos, H.IT. O6mas ¢usnka. COOpHHK 33JaHU M PYKOBOJICTBO K PEIICHUIO
3a7a4 [ DnekTpoHHbIH pecypc]: yueonoe mocooue / H.I1. Kanamuukos, C.C. MypaBbeB-CMHUPHOB.
— DOmnektpon. nan. — Cankr-IlerepOypr: Jlamp, 2019. — 524 c¢. — Pexum nocryna:
https://e.lanbook.com/book/111197. — 3aru. ¢ 9kpaHa.

3. AkcenoBa, E.H. O6mas ¢usuka. TepmonuHamMuka u MoJieKy sipHas Gpusnka (TIaBbl
Kypca) [DnextpoHHbIit pecypc]: yuebHoe mocobue / E.H. AxcenoBa. — DnekTpoH. qaH. — CaHKT-
[lerepOypr: Jlanp, 2018. — 72 c. — Pexxum nmoctyma: https://e.lanbook.com/book/103058. —
3ari. ¢ ’KpaHa.

4.  CasenbeB, U.B. COopHHMK BONMpPOCOB W 3ajau mo oOmieil ¢pusuke [DIeKTpOHHBIN
pecypc]: yuebnoe nocobue / U.B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans,
2018. — 292 c. — Pexwum nmocryna: https://e.lanbook.com/book/103195. — 3arm. ¢ skpana.

JI71st OCBOCHMS TUCITUTIIIMHBI MHBAJTMIAMHU | JINIIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
3I0POBBSI UMEIOTCSI M3JaHUS B DJICKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«Jlanvy u « FOpaumy.

5.2 JlonoJHHUTE/ILHAS TUTEPATYpa:

1. Bapannukos, A. A. OCHOBHBIE KOHIICTIIIIH COBpeMeHHOM (usuku / A. A. bapaHHHKOB,
A. B. ®upcos. - M.: Beicmas mixomna, 2006. - 349 c.

2. Bounbkenmreiin, B. C. CoopHuk 3a1au o odmiemy kypcy ¢usuku / B. C.
Bonbkenmreiin. - CI16: Kanxasrit mup, 2006. - 328 c.

3. Tepmenson, E. M. Kypc o6meit ¢pusuku / E. M. I'epmienson, H. H. Manos. - M.:
[Ipoceemenue, 2002. - 352 c.

4. Jlernad, A. A. Kypc ¢usuku / A. A. lernad. - M.: Beicias mxona, 2002, - 717 c.

5. Hpomos, U. E. 3agaun no o6meit ¢puszuke /M. E. Upomos. - CII6: M3gaTenbcTBO
«JIanbpy, 2006. -416 c.



6. Kazakos, A. 0. Meroaudeckrne oCHOBBI m3MepeHui duzudeckux BenmuuH / A. 1O.
Kazakos, H. A. Hukunmn, E. JI. but-/laBua. - [lenza: III'TTY, 2006. - 24 c.

7. Kanamuukos, H. I1. Ocuosl ¢pusuku. T. 2 / H. I1. Kanamuukos, M. A. CMOHABIPEB.
-M.: Ipoda, 2004. - 432 c.

8. Uepnoynan, A. 1. ®usuka. 3amaun ¢ otBeramu u pernenusmu / A. . UepHoymas. -
M.: KJ1V, 2003. -352 c.

9. TI'pabosckuii, P. U. Kypc ¢usuku: ydeOHBIC MOCOOHS IS CTYACHTOB BY30B /
I'paGoBckwuii, Poctucnas MBanosuy; P. U. I'paboBckwii. - 3. 10-e, crep. - CII6. [u gp.]: Jlans,
2007. - 607 c.

10. Tpodumosa, T.1. Kypc ¢uszuku: ydebHoe mocoOue sl MHKEHEPHO-TEXH. CIIEIl.
By30B / Tpodumona, Taucus Msanosna; T. U. Tpodumosa. - 16-e u3x., crep. - M.: Akagemus,
2008. - 558 c.: . - (Beicmiee mpodeccruonanbHOe 00pa3oBaHue).

11. Tpodumosna, T. . COopHUK 33124 110 KypCY (PU3UKH C pEIICHUSIMU: Y4eOHOe mocodue
1t cTyaentoB By3oB / Tpodpumosa, Taucus MBanosna; T. 1. Tpodumosa. - M3a. 9-¢, ctep. - M.
Bricmias mikoia, 2008. - 591 c.: uin.

12. MuponoBa, I'.A. MoJekynsipHasi pu3uKa U TEPMOJMHAMUKA B BOIPOCAX M 3a/a4ax
[DnmexTpoHHEI pecypc]: yueoHOoe mocobue / . A. Muponosa, H.H. bpaunr, A.M. Caneuxuii. —
OnektpoH. paH. — Cankr-lIlerepOypr: Jlamp, 2012. — 480 c. — Pexum pocryma:
https://e.lanbook.com/book/3718. — 3aru. ¢ 3kpaHna.

5.3. IlepuoanyecKkue U3AaHUS:

N3Bectusa BY3o0B. Cepust: Guszuka

®du3nka B LIKOJIE

®du3uka TBEpAOro Tesa

Bectnuk MI'Y .Cepusi: @usuka. AcTpoHOMUS
Becthuk CIIOI'Y.Cepust: ®uzuka. Xumus

agkrowdpPE

6. MeToanyeckue yKazaHusi AJ1s1 00y4al0IMXCS 10 OCBOEHUIO THCIUTIMHBI (MOLYJIs1)

PexoMeHganuy 1o 0CBOCHHUIO JUCLUIUINHBI HA JIEKIMOHHBIX 3aHATUAX:

- Iepel OuYepeiHON JeKuued HeoOXOIUMO TMPOCMOTPETh IO KOHCIEKTY U
PEKOMEHI0BaHHOM yueOHOI TuTepaType MaTepual MpeablAyIel JeKInu;

- 0erio 03HaKOMHUTBCS C COAEP)KAHUEM OYEpeHOW JICKIIUH 0 OCHOBHBIM HMCTOYHHKAM
JUTEPaTyphl B COOTBETCTBHHU € pabouell MporpaMMoM TUCIIUILINHBI,

- TIpU 3aTPYIHEHHUSIX HEOOX0IUMO OOPATUTHCS K JIEKTOPY MO IrpaduKy ero KOHCYIbTalui
WJIM HA IPAKTUYECKUX 3aHATHUSAX.

PexoMeHanuy o 0OCBOCHHUIO JUCLUIUINHBI HA IPAKTUUECKUX 3aHATHIX:

- Ha 3aHATUS HOCUTh KOHCIIEKT JIEKIIUH U PEKOMEHI0BaHHBIN COOPHUK 3a7a4;

- JI0 OYEpPEJHOT0 MPAKTUUYECKOTO 3aHATHUS 10 KOHCIEKTY U PEKOMEH/JI0BaHHON y4deOHOH
JauTeparype npopaboTarh TEOPETUUECKUN MaTepHai, COOTBETCTBYIOIUI TEMbI 3aHATHUS;

- B Hayaje 3aHjATHM 3aJaTh IPENOJAaBaTENI0 BONPOCH! MO MaTepually, BbI3BABIIEMY
3aTpyJHEHHS B IOHUMAHUU U OCBOCHHHM MPHU PELICHUH 33/a4, 3aJaHHBIX JUI1 CAMOCTOSTEIbHOTO
pelIeHus.

B ocBoeHnn AuMCHUIUIMHBI MHBAJIUAAMM U JIMLAMU C OTPAHMUYEHHBIMH BO3MOKHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHE HMMEET WHAUBUAyalbHas ydeOHas paOoTa (KOHCYNbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiICHEHUE YUeOHOro Marepuara.

WupuBuayanbHble KOHCYJNbTAIMM 10 TMPEAMETY SBISIIOTCA  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHJIMBUIYaTN3alUU O0yYEHHs] U YCTAHOBJIEHUIO BOCIUTATENIbHOTO KOHTAKTa
MEXIy TMpernojaBaTeseM M OOydalolMMCS WHBAIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBbSI.



8. [lepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3YyEMbIX NMPHU OCYIECTBICHUH
00pa30BaTeJbLHOIO Mpolecca Mo AUCHUuIInHe (MO1YJI10)
7.1 IlepeyeHb HH(POPMALTMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHii
® 3JIEKTPOHHBIC YICOHUKH U TIOCOOHSI, IEMOHCTPHPYEMEBIE C MIOMOIIBI0 KOMITBIOTEpA U
MYJIBTUMEAUNHOTO MPOEKTOPA,
® UHTEPAKTUBHbBIC JOCKH,
® 3JIEKTPOHHBIE SHIMKIIONEINN U CIIPABOYHUKH,
® TpeHaXXephl U MPOTPaMMbl TECTUPOBAHUS,
¢ oOpasoBarenbHble pecypchl HTepHeTa,
® BUJICO U ayIUOTEXHUKA.

7.2 TlepeyeHb JUIEH3HOHHOTO H CBOOOHO PACTPOCTPAHSIEMOI0 POTrPAMMHOI0
obecrneuyeHHu

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb coBpeMeHHBIX MPOGeCCHOHAIBHBIX 0a3 JTAHHBIX M HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B mporiecce paboThl HaJ KypCOM CTYAEHTBI MOT'YT HCIIOJb30BaTh 3JCKTPOHHbBIC YUeOHbIC
oco0wsI, pa3MeIIeHHbIC B CETH HHTEPHET, a TAK)KE KHUTH DJICKTPOHHON OHOIMOTEYHON CHCTEMBI.

http://elibrary.ru/ eLIBRARY — HayuHast snekTpoHHast OMOIHOTEKA.

http://www.edu.ru - Kartaiior 06pa3oBaTe/ibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHnukiIonenus «Bukumnenusy.

http://www.college.ru - oTKpbITbie Y4EOHUKH T10 €CTECCTBCHHOHAYYHBIM AUCIUILTHHAM.

http://www.edu.ru - Poccuiickoe o6pa3oBanue - deaepaabHblii OPTA.

http://www.krugosvet.ru - cereBas sHImKIONeIUS «Kpyrocser».

http://www.naturalscience.ru - caiiT, moCBsIIIEHHBII BOITPOCaM €CTECTBO3HAHUSI.

8. MaTepHnajibHO-TEXHHYECKOe o0ecneyeHne Mo JHCIUTIINHE (MOTYJIH0)

MaTepHaano-TeXHqucxoe obecneucHue JAUCIHUITIIMHBI

No Bun pabot
(MomyIst) ¥ OCHAIIEHHOCTh

1. JlexuuoHHbIE 3aHATHA | Y4eOHas ayJuTOpHs JUIsl MPOBEJIEHUS 3aHATHI JEKIMOHHOTO,
CEMHHApCKOIo TUIa

350080 r. Kpacuonap, yin. CopmoBckast, 173, Ne22

VYuyebHas MeOenb (CTOJbI, CTYJIbS), IEPCOHANBHBIA KOMITBIOTEP
C BBIXOJIOM B ceTb IHTEpHET, IPOEKTOP, IKpaH, MEJIOBas JOCKa,
na0opaTOpHbIE KOMIUIEKCHl Ul Y4eOHOU MPakTHUECKOW U
IIPOEKTHOM JESATEIBHOCTH IO €CTECTBEH-

HOHAYYHBIM JTUCHUIUIMHAM

2. CemuHapckue 3aHATHS | YueOHas ayAuTOpHS Ul TPOBEICHHS 3aHSATHHA JIEKIIMOHHOTO,
CEMHHAPCKOTO THTIA

350080 r. Kpacuomap, yin. CopmoBckast, 173, No22

VYyeOHasi MmeOenb (CTOJBI, CTYIbs), IEPCOHATBHBIN KOMITBIOTED
C BBIXOJIOM B ceTb MIHTEpHET, IPOEKTOP, SKpaH, MeloBas J10CKa,
nabopaTopHble KOMIUIEKCHl JJisi  y4eOHOM MpakTU4YeCKOoW U
MIPOEKTHOM JIeATENILHOCTH 0 €CTECTBEH-

HOHAYYHBIM JTHUCHUILTHHAM

3. I'pynmoBbie VYuebHas ayauTOpHUs Ui MPOBEACHUS 3aHATUI JIEKIIMOHHOTO,
(MHIVBH Ty aTHHBIE) CEeMHMHAPCKOIo TUMA
KOHCYJIbTallu1 350080 r. Kpacuonap, yn. CopmoBckas, 173, Ne22

VYueOHas MeOenb (CTOJBI, CTYIbS), TEPCOHATBHBIA KOMITBIOTED
C BBIXOJZIOM B ceTh MHTEpHET, MPOEKTOp, SKpaH, MEIOBas



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

JTOCKa, nabopaTopHbIE KOMILJICKCBI st ydeOHo#
IIPAKTUYECKOW M IPOEKTHOU JEATEIBHOCTH 110 €CTECTBEH-
HOHAYYHBIM JUCLMILIMHAM

Tekymmii  KOHTpOJIb, | YueOHas ayAuTOPHS Ul TMPOBEICHHS 3aHSATHHA JICKIIMOHHOTO,
MIPOMEKYTOUHAS CEMHHAPCKOTO THIIA

aTTecTalus 350080 r. Kpacnonap, yn. Copmosckas, 173, No22

VYuebHas MeOenb (CTOJbI, CTYJIbs), IEPCOHAIBHBIA KOMITBIOTED
C BBIXOJIOM B CeTh MIHTEpHET, MPOCKTOP, SKpaH, MEJIOBas TOCKa,
1a00paTOPHBIC KOMIUIEKCHI JIs YIeOHOM

MPAKTUYECKOH M TPOCKTHOH JIESITETBbHOCTH IO ECTECTBEH-
HOHAYYHBIM JUCIUTUINHAM

CamocrosiTenbHas bubnunorexa (KpacHoaap, yin. CopmoBckas, 173)
paborta YyeOHnast MeOelnb (CTOJIbL, CTYJIbS ), HEPCOHATbHbBIE KOMITBIOTEPHI
C BBIXOJIOM B ceTh MIHTEpHeT.




