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. HEJIX U 3AJJAYN JUCIHUTIJIMHBI (MO YJISI):

UeﬂblO 0CB60€HUA ducuunﬂuﬂbl «Dusuxay sensemcs

(dhopMupoBaHHE W CHUCTEMaTH3alMs 0a30BBIX 3HAHWUN M YMEHHH B 00JJACTH OCHOBHBIX
pa3esioB KIACCHYECKONH M COBPEMEHHOW (DM3WKH M UX MPAKTUYECKOTO MPUMEHEHUsS MpH
U3YUCHUH CIICUATM3UPOBAHHBIX JUCIMILINH, ONPEACISIONIMX OTPACICBYIO HAIPaBICHHOCTh
00pa30BaTeNbHON MPOTPaMMBbI, i PA3BUTHE HEOOXOUMBIX KOMIICTCHIIUH.

3aoauu oucyuniuno:

GbopMUpPOBaHHE LEIOCTHOIO IPEACTABICHUS O IPOIEccaX M SABACHHUSAX, NPOUCXOISAIINX B
npupoje, oBlajacHue QyHIaMEHTAIbHBIMU TOHSATHAMH, 3aKOHAMH U TCOPUSMH KIIACCUYESCKOH U
COBpPEeMEHHOU (DHU3UKH;

(opMUpOBaHUE HAYyYHOTO CHOCO0Aa MBIIUICHUS, YMEHUS BUACTh CCTCCTBEHHOHAYYHOE
coJiepKaHue MpoOJIeM, BOSHUKAIOIIUX B MPAKTUUECKOHN JEITCIHLHOCTH, OCBOCHHE OCHOB METO/IOB
(M3UYECKNX HUCCIICIOBaHMM;

dbopMUpOBaHUE YMEHUH CTPOUTH (PU3UUECCKHE MOJICIH U PEIIaTh KOHKPETHBIC 3aa4u U3
pa3IMYHBIX Pa3aeNoB (PU3UKU;

® PA3BUTUC HABLBIKOB CaMOCTOSITEILHOMN W€6H0ﬁ JOCATCIBbHOCTH,
®  pasBUTHUC HEOOXOIMMBIX KOMIICTCHIIHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. Iucuuniauna b1.0.21 «®u3uka» otHocuTcs K 00s3aTeinbHoi yactu OITOIT.

2.2. 1na n3y4deHus] JaHHON y4eOHON MUCHHITINHBI (MOIYJsl) HEOOXOAMMEI 3HAHWS, YMEHHUS W HABBIKH,
(hopMupyemMbIe PEAIIeCTBYIOMUME TucuIinHamMu (npaktukamu): b1.0.20 «Mamemamuxay, wKonbHblil

Kypc ¢usuxu

2.3. [lepeuens mocneAyOMMUX Y4eOHBIX AUCHHUIDINH (TIPAKTUKH), U1 KOTOPBIX HEOOXOIWMBI 3HAHUS,
YMEHHST ¥ HaBBIKH, (OpMHpYyeMble HaHHON y4ueOHOW mumcuurumHON: b1.0.22 «Dnexmpomexuuxay,
51.0.24 «llpogeccuonanvuvie nayuno-mexnuweckue suanusy, b1.0.25 «Coepemennvie ompacnegvie
MexHoI02UUY, a TaKkKe NUCHUILTUHBI ONpEAeIIONUe OTPacieByl0 HANpPaBICHHOCTh 0Opa3oBaTeNbHON

MIPOTPaMMBI.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITTIMHBI (MOAYJIS):

[lepeueHb IaHUPYEMBIX PE3YIbTATOB 00YyUEHHS 110 TUCHUILIMHE (MOAYIIIO),
COOTHECEHHBIX C UHAMKATOPaMH TOCTUKEHUS KOMIIETEHLUN

Komnerennus WMHaukaToppl KOMIETEHIMI Pe3ynbTarsl 0o0yueHus
VK-1 Cnocoben | U1Ky 1 3HaTh:  (QU3UYECKHE  SIBICHUA,
OCYLIECTBIIATh nouck, | OcyiecTBiser MOUCK, | 3aKOHBI U TEOPETHUUYECKHUE OCHOBBI
KPUTUYECKMH  aHanM3 M | KpUTHUECKUH  aHamu3 U | GU3UKH.
CUHTE3 uHbOpMaINH, | CUHTE3 uHbopMaluy, | YMeTh: ONo3HaBaTh B IPUPOJE U
IPUMEHSTD CHCTEMHBIN | HEOOXOJUMOM /AJIs pelIeHus | TeXHUKE (U3NYECKUe SIBICHUS U
NONXOJ  JUIsl  pEeLIeHHs | MOCTaBJIEHHBIX 3a7a4 OOBSACHATP MX C TOYKH 3pPEHHUs

INOCTABJICHHBIX 3aJa4

HN3BCCTHBIX CI)I/I3I/I"ICCKI/IX MOJETIeH.

NKyk12 3HaTh: MecTo (U3UKH B 0oOIIeH
[Ipumensier CUCTEMHBIN | CUCTEME  HayK;  IpPHUMEHEHHE
MOAXON  JUIT  pemeHus | (GU3WKU B TEXHUKE; CBSA3b (PU3UKU

IIOCTABJICHHBIX 3aaa4

C IpyrMMH HayKaMH.
YMeTh: omnuceiBaTh (pusnUecKue
SIBIICHUSI U TIPOLIECCHI, UCIIONb3Ys

¢buznyecKyo Hay4HYIO
TEPMHHOJIOTHIO.
OIIK-8 Cnocoben | MJIK orks 2 3HaTh: OCHOBHBIE CBeaeHUS 00
OCYIIECTBIISATh JlemoHCTpHpYET HCIOJIb3YEMBIX buznueckux
MeIarOTHIECKYI0 CHelHalbHbIe HAyYHbIC BEJTMYHMHAX, UCTOPHIO PA3BUTHS H




NEATeTLHOCTh HA OCHOBE | 3HAHMS B T.4Y. B IPEAMETHOM
CIIELHNATbHBIX HAyYHBIX | 00JaCTH
3HAaHUH

IpaBWwiIa  IIOCTPOCHHSI  CHCTEM
€IMHUI] W3MEpEHUs (PU3MUECKUX
BEJIMYNH

YMers: IJIAHUPOBATH
¢u3nyeckuif  SKCHEPUMEHT U
aHAIM3UPOBATh HOJIyYEHHbIE
pe3yJbTaThI.

Brnaners: BeIOMpaTh IpUOOPHI LIS
U3MEPEHU B COOTBETCTBUH C
TOYHOCTbIO, TPEIBIBIIEMON K
pe3yabTaTam U3MEPEHHUI;
BBIUUCIISITh IOTPELIHOCTH MPSAMBIX
Y KOCBEHHBIX U3MEPEHUN.

IV. COAEP/) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O0beM TMCHMIIMHBI (MOYJI51) U BUBI Y4eOHOIi padoThI

Bun yyeOHoii padoTnl q]iccerO / Cemecrp (-51)
3a4eTHBIX 2 3
(197030701
AyauTopHbIe 3aHATHS (BCEro) 178 98 80
Jlextmu (JIek)/(Dnextp) 72 40 32
[Mpaktuyeckue 3austus (I1p)/ (Dmektp) 36 20 16
Jlabopatopusie pabotsl (J1a0) 70 38 32
KouncyabTauuu (Kouc) 4 2 2
CamocrosiTeabHas padora (CP) 80 36 44
Bun npomexyTouHol aTTectanuu (3aueT, dK3aMeH), 44 3auer ¢ DK3aMeH,
qacel (KoHTpos) OLIEHKO (44)
KonTpons (KO) 18 8 10
KouraktHas pa6ora, Bcero (Kont.pa6) 200 108 92
OO0m1as TpyA0€MKOCTb: 3a4ETHBIE €IUHUIIBI 9 4 5
4achl 324 144 180

4.2. Conep:kaHue y4eOHOT0 MaTepUaia JUCIUIUTHHBI (MOTys1)™

Pa3nes 1. Mexanuka, Teopus Koa1e0aHUI U BOJIH.

Tema 1. Mexanuka MaTepUalbHOW TOYKH. TpaeKkTOpHUs ABUKEHUS, IPOUICHHBIN MyTh,
nepemenieHue. JIMHeWHble KUHEMaTUYECKHE XapaKTepUCTUKU JABWkeHus. HopmainbHoe u
TaHT€HIMAJIbHOE YCKOpPEHUsA. JIBMKEHME TOUYKM IO OKPYKHOCTH. YTJIOBOE II€pEMEIIEHNUE.
VYrioBele ckopocTh U yckopenue. Ilepsiii 3akoH HerotoHa. Macca. Umnynse. Cuna. Bropoit n
TpeTui 3akoHbl HproToHa. 3akoH Tarorenus HeroToHa. Cuna TsbkecTH M Bec Tena. 3akoH ['yka
uis negopManuu pacTsbkeHus - cokatud. Cuisl TpeHus. BHemiHee TpeHue: TpeHHeE IOKOS,
TPEHUE CKOJBbXEHUS, TpeHHe KadeHus. KunHemarnka wmaTepHaqbHOM TOYKH. JlMHaMmmMKa

MaTepHaﬂLHOﬁ TOYKH.



Tema 2. 3aKoHBI COXpaHEHHs B MEXaHHUKe. 3aKOH COXpaHEHUs UMIyibca. PaboTa cuibl.
MouHocts. DHeprus. [lorennmansHas sueprud. Kunernueckas sHeprusi. BHyTpeHHsst sHeprusl.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Tema 4. MexaHuka CIJIOMIHBIX cpel. MOMEHT UMITyJIbCa U MOMEHT CUJIbl. Y paBHEHUE
MOMEHTOB JJII MaTepUaIbHOW TOYKH W CHUCTEMBI MATEPUAIBHBIX TOYEK. AOCOIIOTHO TBEPIOE
teno. /JlnHamuka tBEpAOro tena. MOMEHT MUMITyJIbCa Teda U MOMEHT CUJIbl OTHOCHUTEIBHO OCH.
MowmenT unepruu Tena. Kunerudeckas sHeprust BpaieHus. OCHOBHOE YpaBHEHHE UHAMHKU
BpalIaTEIIbHOTO JBUKEHUSI TBEPIOIO Tejld. 3aKOH COXPAHEHHMS MOMEHTA MMIYJbCa TBEPIOIO
tena. Teopema [toiirenca-1lreitnepa. J[BimkeHne B HEeMHEPUUAIBHBIX cucTeMax orcueTra. Cuiibl
unepiuu. [{entpobexnas cuna uHepruu. Cuna Kopuonuca. Cratuka TBEpAOro tena. Y CIOBHS
paBHOBecHUsI TBEpI0TO Tena. Buasl paBHOBecHs.

Tema 5. Mexanuka >kuaKocTed M ra3oB. 3akoHbl Ilackans m Apxumena. YcioBus
IUIaBaHUs TeJl. YPAaBHEHHME HEPA3PBIBHOCTH CTPyM. YpaBHEHUE bepHyum mid uAcaIbHOU
)kunkoctu. @opmyna Toppuuennu. CraTUka >KUAKOCTEH M Ta3oB. JIMHAMHKA >KUAKOCTEH M
ra3os.

Tema 6. Mexannueckue kosnebaHus ¥ BoJHbl. KuHeMaTHueckoe ypaBHEHHUE JBH)KEHUS
TOYKH, COBEpHIaroIiedl rapMoHmueckue kojebanus. [uddepeHunnanbHoe  ypaBHEHHE
rapMoOHM4YecKoro ocuwuistopa. llonHas »Heprus MEXaHMYECKOM CHCTEMBbI COBEPIIAIOLICH
rapmMoHnndeckue koieOanus. Cnoxenue kojeOaHuit. CloXKeHHE TapMOHUYECKHX KOJeOaHMMA
onHoro HampasieHus. Cllo)keHUe B3aMMHO MEPIEeHAMKYISIPHBIX KojeOaHMi. 3aryxaroliue
Kosebanus. BeiHyxkneHHble kojeOanus. Pesonanc. IlpomonbHble W TIONEpEYHBIE BOJHBI
CkopocTh pacnpocTpaHeHus: BOJIHbL. BoiaHOBoe ypaBHeHue. DHeprus Oeryuieil ynpyroi BOJIHBI.
Crosiune BOJHBI.

Pa3zgen 2. DjieKTprU4ecTBO M MATHETU3M.

Tema 1. Dnekrpuyeckoe mone B Bakyyme. 3akoH Kynona. HampspkeHHOCTH mosist
ToueyHoro 3apsana. Ilpunnun cynepnosunuu. IloToxk BekTOpa HampsbkeHHOCTH. Teopema
Octporpaackoro — l'aycca. PaGora cwi monss mpu mepemenieHuu 3apsaoB. [loTeHmuman u
SKBUIOTEHIMAJIBHBIE IOBEPXHOCTH. ['palMeHT NOTEHIIMAA U HAIIPSYKEHHOCTD MOJIS.

Tema 2. DnekTpocTaTHuecKoe 10Je OpU HAIUYUM [POBOAHUKOB M JIUAJIEKTPUKOB.
HanpspkeHHOCTh MOJs y OBEPXHOCTH IIPOBOJHUKA M €€ CBA3b C INOBEPXHOCTHOM IUIOTHOCTBIO
3apsna. IIpoBolHUMKM BO BHEIIHEM 3JeKTpocTaTMueckoM mnone.  HaBenénuele 3apsjibl.
OnekrpoeMkocTh. [lonmspusanus audnexTpukoB. Bektop mnosspusaunuu. Juanekrpudeckas
IPOHUIAEMOCTh. HampsKeHHOCTh 3JIEeKTPUYECKOro TOJs B JUAJNIEKTpUKAX. OHeprus
IIEKTPOCTATUYECKOTO OIS,

Tema 3. TloCTOSHHBIA JIEKTpUYECKUH  TOK. 3akoH Oma Ui ydyacTKa LEMu.
ComnpoTuBnenre nNpoBogHUKA. CTOpPOHHUE CHIBL. DJIEKTPOABMXKYIIAs cuia. 3akoH Owma namis
nenu, coaepxamieit /1C. PaznocTs moteHnuanoB u HarpsbkeHue. Pabora 1 MOITHOCTH B 1EMU
HOCTOSIHHOrO Toka. 3akoH Jlxoyns — Jlenua. PasserBnénnsle nenu. I[IpaBuna Kupxroda.
Knaccuueckas Teopust 37€KTpOIPOBOJHOCTH METAJIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAILIIOB
or TtemnepaTypsl. CoOcTBeHHas M  HIpUMECHas IMPOBOAMMOCTb  IOJYIPOBOHHUKOB.
TepModIeKTpOHHAsE SMUCCHSI U KOHTAKTHBIE SIBJIEHUSI B METaJUIaX M MOJIYyNpoBOAHUKaX. Pabora
BBIXOZa DJJEKTPOHOB U3 MeTaula. TepMOAIEKTpoHHas 3MuccHs. KOHTakTHbIE SBIEHUS B
MOJIYTIPOBOTHUKAX.

Tema 4. DieKTpudeckuil TOK B 3JEKTPOJIWTAaX, ra3ax M B BakyyMme. [IpoBogumocts
AIIEKTPOJIUTOB. DJIEKTpOJIUTHYECKass Juccounanus. IloaBHKHOCTE HOHOB B DJIEKTPOJIUTAX.
3akoH Oma 117151 5IeKTposINTOB. 3aKoHbI Dapaznes. AKkyMysnaTopbl. CaMOCTOATENbHBIN Fa30BbIN
pa3psa. BonbrammepHast xapaKTepUCTHKa Tra3oBOro paspsaa. Buasl paspsana  (TierOIIui,
JyTOBOM, UICKPOBOM M KOPOHHBIN). Vcriob30BaHNE Ta30BbIX pa3psAa0B B TEXHUKE.

Tema S. ITocTosiHHOE MarHuTHOE Moje. MarHUTHOE TOJI€ ANEKTPUYECKOTO TOKa. 3aKOH
Amnepa. MHAaykuuss ¥ HanpsyKeHHOCTb MarHuTHoro mnojis. 3akoH buo-Casapa-Jlamnaca.
MarsnuTtHO€e 1oJie IPSIMOr0 U KPYroBOrO TOKOB. MarnuTHeIA NOTOK. J[eMCTBUE 3IEKTPUUECKOTO
Y MarHUTHOTO ToJeil Ha nBwxKymuiics 3apan. Cuia JlopeHnia. MarHUTHbIE CBOMCTBA BEILIECTBA.




Hamaranuennocts. MaruuTtHas nmpoHuniaeMocts. /lua-, mapa- u ¢peppomaraeTu3m. MarHuTHbIH
rucrepesuc. Touka Kropu. [TocTossHHBIE MATrHUTEI.

Tema 6. OnexrpomaruutHas wuHAykiusa. Onbitel @Dapanes u  npaBwio Jlenia.
ONEeKTpOABMKYIAsd cujaa UHAYKUMH. BuxpeBble TOku. CaMOMHAYKLIMS M B3aUMOMHIYKIUS.
DNeKTpOoABMKYIIasl CUjla CaMOMHIAYKIMHU. MHAYKTUBHOCTh. DHEprus MarHUTHOTO IOJS TOKOB.
OHeprus W IUIOTHOCTh DJHEPrMM MarHUTHOro mnojs. Biaumoumnnykuusa. Tpaucdopmarop.
DJeKTpoMarHuTHoe mnoje. Tok cMmelleHus. DIeKTPOMarHuTHOE noJie. YpaBHeHus: MakcBesa.

Tema 7. DIEKTpOMAarHUTHBIE KOJICOAHUS W BOJHBL IJICKTPUUYCCKUU KOJeOaTeabHbII
koHTyp. CoOctBeHHble Konebanms, ¢opmyna Tommncona. 3aryxaroniye KoJjeOaHUs.
Bremyxaennble kosnebaHusi B KOHType. Pe3oHaHc. DJIeKTpOMarHUTHBIE BOJHBI, CKOPOCTh HMX
pacripocTpaHeHus. M3iyuyeHue 5SIeKTPOMAarHUTHbIX BOJH. OOBEMHas IJIOTHOCTh SHEPIHU
3JeKTpOMarHuTHOro mnojs. Bekrop VYwmoa-lloitHTuhara. Illkama >33€KTpOMarHUTHBIX BOJIH.
[Tonyuenune nepemennoit DJIC.  [leiicTByroliee U cpelHee 3HAYEHHE I[EPEMEHHOIO TOKA.
ConpotuBnenne. WHIYKTUBHOCTP W €MKOCTh B ILI€NM INEPEMEHHOrO TOKa. BekTopHble
muarpammbl. [locrieioBaTenbHbI W MapajuieNbHBIA pe3oHaHc. PaboTa W MOIIHOCTH B IENHU
IIEPEMEHHOT0 TOKA, aKTUBHAs M PEaKTUBHAsI MOLTHOCTb.

Pa3nes 3. ®u3nyeckasi ONTHKA U KBAHTOBasA pu3uka. Du3nka aToMOB U MOJIEKY.I.

Tema 1. BonHoBble cBoiicTBa cBeta. MHTepdepenuus cBera. MeTo/bl OCYIIECTBICHUS
uHTepdpepenmu. Ilogockl paBHOTO HAaKJIOHA W PpaBHOW TOJIIMHBL, Kojblla HpIOTOHA.
[TIpumenenue unTepdepenunu, uHTephepomeTpbl. Hudpakmus cBera, meron 30H DpenHens.
Hudpakuuss Dpayarodepa. dudpakmms ot oxHod menu. JudpaknuoHHas pemieTka.
CriekTpockon W CHeKTpockomnus. PeHTreHoBckue ny4u, AUGPAKIUs PEHTICHOBCKHUX IIydei.
3akon Mamoca. [lonspuszanus cBeta HpH OTPaXEHUU W MPEIOMIICHHH, 3aKOH bproctepa.
PacnipocTpanenue cBera B KpuCTajllaX, JABOMHOE JydyenpenomieHue. Bpamienue miockoctu
noJssipusanuy, 3akoH dapanes.

Tema 2. B3zaumonelictBue cBera ¢ BemecTBoM. Jucnepcus csera. [lornonienue csera.
['pynmoBast u (azoBasi ckopoctu cBera. Paccessnue cBera. MonekymnsipHoe paccesaue. Dddexr
Basunoa-UepenkoBa. CkopocTts cBeta. MI3MepeHue ckopoctu cBeTa. PacripocTpanenue cBera B
mekymmxes  cpenax. Ombit @uzo. Omnbitel  Maiikenbcona-Mopimu.  Dddexr  lomurepa.
Onrtuyeckre XapakTepUCTUKH CPEbl U UX 3aBUCUMOCTb OT MHTEHCUBHOCTHU U3JIy4YCHHUS.

Tema 3. KBanToBbIE CBOWCTBA M3JIyuyeHUs. TEMIOBOE U3TyUYE€HUE U €0 XapaKTEPUCTUKH.
3akoH Kupxroga. 3akonsl Ctedana-bonbimana u cmemenust Buna. @opmyna Penes-/xuHca,
['unore3za Ilnanka. ®otordpdexr. Dopmyna OiHmTEHAa an8 BHemHero ¢orodgpdekra.
[Tpumenenue poroapdexra. Macca u umnynsc portona. JlaBiaenue csera. Dpdext Komnrona.
KopnyckynspHO-BOTHOBOH Ayalin3M, MPUHIMIT JOTIOJTHUTEIBHOCTH.

Tema 4. CoBpeMeHHBIE MNPEACTABICHUSA O CTPOCHMM aroMma. CIeKTpalbHbIE CEpUHU
M3JIy4yeHHus aroMapHoro Bogopoga. Popmyna banbmepa. [lmanerapHas wonenbp aroma.
[Toctynarer bopa. Monens aroma Bogopona bopa. Bomubl ne bpoitns. BonnoBas ¢yHkims.
CootHomienue HeomnpeneneHHocred. YpaBHenue Illpeaunrepa. KsanToBaHume 3Hepruu.
KBanrtoBbie uncna. Cnun asnekrpona. [Ipuuanun Ilaynu. MynsTumietHocTs crnektpoB. CrouH-
opOuTampHOE B3aUMOJEHCTBHE. MeXaHMYEeCKHH MOMEHT MHOTO3JIEKTPOHHOTO — aTroMa.
[Tepuoaunueckas cuctema 31eMEHTOB MeHzeneena.

Tema 5. DiemeHThl (PU3MKM KOHICHCUPOBAHHOTO COCTOsIHMS BemnecTBa. MoHHas u
KOBaJIeHTHasA cBs3b. OOMeHHOE B3ammojeicTBue. MonekynspHble cekTpbl. KoMOnHanmonunoe
paccessnue cBeta. CrnoHTaHHOE W BBIHYXIeHHOe wu3nydenue. Jlazepel. Cratuctuku bo3se-
OviHmreiiHa u @epmu-/lupaka. Boipok1eHHBIN 3JEKTPOHHBIN T'a3 B MeTajuiax. JHeprus Pepmu.
CaepxnpoBoauMoctb. OOpa3oBaHHE 3HEPreTUYECKHX 30H B KpUCTa/llaX. 30HHAs CTPYKTypa
METaJUIOB, TUAJIEKTPUKOB. COOCTBEHHAs! U TPUMECHAS TPOBOIUMOCTH MOIYTIPOBOAHUKOB.
Paznen 4. ®u3uka aTOMHOIO AAPa M JIeMEeHTapHbIX YacTul. MojekyaspHas Gu3uKa U
TePMOANHAMMKA.

Tema 1. Puszuka aromHoro smapa. CoctaB siapa. XapaKTepUCTUKH aTOMHOTO sJipa.
SnepHple cuiapl M MX CBOMCTBAa. OJHEprus CBA3M sApa. Mojenu aroMHOro sjapa.




PannoakTHBHOCTB, 3aKOH PaMOAKTUBHOTO pacmaa, MpaBuia cMemenus. Anbga-, 6eta-, ramma-
u3iydenue. Anepueie peakuuu. Jlenenue saep. Llennpie peakuuu aeneHus, aIepHbIE PEaKTOPBHI.
Peakuus cunTe3a aTOMHBIX SIIED.

Tema 2. DnemenTtapHble yacTuilbl. OOmue cBeneHHs 00 2JIEMEHTApHBIX YacTHIIAX.
OCHOBHBIE XapaKTEPUCTUKU 3JIEMEHTAPHBIX YACTHIl. 3aKOHBI COXPAHEHHUS JJIsl 3JIEMEHTAPHBIX
yactull. KBapkoBas mozenpb agpoHoB. @yH/TaMEHTAJIbHBIE B3aMMOICHCTBHS.

Tema 3. MoekynsipHO-KUHETHYECKAass Teopusi ra3oB. (OCHOBHBIE  TOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON Teopuu. Mpaeanbnslii ra3. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-
KHHETHYEeCKOM Teopuu Tra3oB. OMNbITHBIE Ta30Bble 3aKOHbl. YpaBHenwe Kunaneiipona -
MenneneeBa. BHyTpenHsisi sHeprus. Yucino creneHel cBoOOABl Ta30BBIX MOJIEKYJI. 3aKOH O
paBHOPACTIPEICIICHUN DHEPTHUM YACTHI[ MO CTEMeHsM cBOOOABI. PacmpeneneHue MoOieKyn 1O
SHEPrusiM BO BHEIIHEM MOTeHIHansHOM mone. bapomerpuueckas dopmyna. Pacnpenenenue
MakcBesia 1o CKOpoCTSM TEIUIOBOTO ABMXKeHUsA. CKOPOCTH MOJIEKYII.

Tema 4. OcHOBBI TepMOJIWHAMUKHU U cratuctudeckoi ¢usuku. IlepBoe Hauano
tepmoauHamMuku. Temmoemkocts. [lpuMeHeHwe mepBOro Hayajia TEPMOJUHAMUKH K
usonponeccaMm. M3obapuyeckuil mporecc B uacalbHOM rase. M3orepMmuueckuil mporecc B
uJeabHOM Ta3e. AnuadaTHYecKuil mpolece B ujaeaibHOM rase. [lonmurponudeckue mporeccsl.
TennoeMKkocTh B pa3iau4HbIX Ipoueccax. TemioeMKocTb CMecu Ta30B. PaBHOBecHblE U
HepaBHOBeCHbIE mIpouecchl. OOpaTumMble U HeoOpaTUMbIe mporecchl. Lluknuueckue Kpyropble
npoueccel. [lukn Kapno. XomonunpHas u TterioBas MamuHa. Kosdduument monesHoro
nerctBus. Bropoe Hauano TEpMOAMHAMUKH sl OOpaTUMBIX MPOIECCOB. DHTPONUS Kak
GyHKIMS COCTOAHUS CUCTeMbl. BTOpoe Hadaiao TepMOAMHAMUKH ISl HEOOpATHUMBIX MPOLIECCOB.
HepasencrBo Knay3uyca. [IpuHuumn Bo3pacTanusi SHTPOIIHH.

Tema 5. DneMeHThbl (U3HUECKON KUHETHKHU. SIBIEHMs] MepeHoca W WX Teopus A
UJCABHBIX Ta30B. TemIonpoBogHOCTE. BHyTpeHHee TpeHHe (BA3KOCTh). [duddysus.
Pacnipenenenue Moiexys 1o JUIMHaM UX CBOOOIHBIX MpoberoB. ObIee ypaBHEHUE JJIs IBICHUS
nepeHoca B uacalbHbIX rasax. Juddysus B wmpeanpHbIX Ta3ax.  TeruionpoBOIHOCTH B
uJeanbHbIX Ta3ax.

Tema 6. Peanbuble raszpl ¥ SkUAKOCTH. CHIIBI MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUS.
VpaBuenue Ban-nep-Baansca. WM3otepmbsl  Ban-gep-Baanbca. KpuTuueckoe cocrosiHue
BellleCTBA. BHyTpeHHss SHeprusi peanbHOro raza. CKmKeHHe Ta30B U TOJYYCHHE HHU3KHX
temrniepatyp. CBoiictBa xkuakoro cocrosHus. IloBepxHocTHbii cioil. [loBepxHOCTHOE
HaTspkeHne. (CmauuBaHue, HeCcMauuMBaHUEe, KpaeBoll yron. JlaBieHue 1oja  M30THYTOM
MOBEPXHOCTHIO KUAKOCTH - popmyna Jlamnaca. KanunspHsie sBIeHUS.

Tema 7. Tsepawie Tena. Kpucramnnmueckoe COCTOSHHUE BEIECTBA. DHEPIUsl CBS3H.
OcCHOBHBIE XapaKTEpUCTUKH KpucTawioB. Kraccudukamus KpucTamioB. AHHU30TPOIUSL.
Hedextsl B kpuctamiax. ®a3oBble nepexo/ibl IEPBOTO U BTOPOro poaa. Y pasHenue Knanelipona
- Knay3suyca u ero mpuMeHeHHE K TMpolleccaM HWCHApeHus, KOHICHCAllMU, CyOIMMaIlny,
IJIABJICHUS Y KpHCTaJUIM3auuy. J(narpaMmma cocTosiHus BemecTa. TpoliHas TOuKa.

Tema 8. Camoopranusyroomnmmecs cuctembl. Camoopranuzanus B (U3NYECKUX CHCTEMaXx.
TennoBasi KOHBEKIIMSI KaK MPOTOTHUIT SIBIEHUW camoopranu3ainuu B (usuke. CUHEPreTHYeCKU
noaxoA B ¢pusuke. Camoopranuzalus u xaoc.




4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Buabl yuedHoii padoThl,

BKJIIOYAs CAMOCTOSITEJIbHYIO padoTy
ol0yyammmuxcs, NPAKTHYECKYIO
NMOATOTOBKY (TIIPH HAJIMYUHU) U

DopmupyeMble
Ne TPYI0eMKOCTbH (B yacax) OueHoYHbIE Bceero
HaumeHoBaHHUe pa3iena/TeMbl KOMIETeHIHU
n/n KonTtakTHas pa6ora CPC MaTepuaJbl (B yacax)
(MHIUKATOPBI)
npenojaBares ¢ (s ToM
00y4aromUMHCH e,
H J'[ 6 BHeayunTop
aKT. a0.
Jlexkuun p nas CP,
3AHATHA | 3aHATHS KCP)
Paszpnen 1. Mexanuka, Teopusi KoJieOaHMil U BOJIH
[IpakTrdeckoe 3aHATHE C
3JIEMEHTAMH JTHCKYCCHHU
. SHCKY > | YK-1 (MAKyxk.1, MAKyk1.2)
1 Tema 1. MexaHnKka MaTepHaIbHON TOUKH. 2 1 4 4 pelIeHue 3agad mo TeMe, 11
. | OHK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
3JIEMEHTAaMH THCKYCCHHU
P | VR-1 (MK 1, UKy o)
2 Tema 2. 3aKOHBI COXpaHEHUS B MEXaHUKE 4 2 4 4 pelieHne 3agad 1o TeMe, 14
o | OIK-8 (MIAKoriks 2)
oT4eT 1o JabopaTOpHOM
pabore
IIpakTHueckoe 3aHATHE C
" P VK-1 (UK, Bl yir2)
3 Tema 3. MexaHuKa )KHIKOCTEH U Ta30B 2 1 - 2 SJIEMEHTaMU JTUCKYCCHH, 5
OIIK-8 (MAKoriks 2)
pelIeHHe 3aa4 10 TeMe
. IIpakTrueckoe 3aHsATHE C
Tema 4. DiIeMEHTHI CTIeNUATbHON TEOPUH P VYK-1 UOKyk1.1, UKy 2)
4 4 2 - 2 JJIEMEHTaMHU JIHCKYCCHH, 8
OTHOCHUTEJIbHOCTH OIIK-8 (MIKorks2)
penieHue 3a1a4d no TeMe
[IpakTrdeckoe 3aHATHE C
3JIEMEHTAMH JTHCKYCCHHU
SHCKY > | YK-1 (MAKyxk .1, MAKyk12)
5 Tema 5 MexaHuka CIUIOUIHBIX Cpel 4 2 4 4 peuieHue 3aiay 1no Teme, 14
. | OHK-8 (MAKorks.2)
oT4eT 1Mo JTabopaTOPHOM
pabore
[IpakTryeckoe 3aHATHE C
JJIEMEHTaMHU JIUCKYCCHH,
emenue 3agad no teme, | YK-1 (MK MK
6 Tema 6. Mexannueckre KojeOaHus ¥ BOJIHBI 4 2 8 4 p A . (MIKyic, 1, WKy, 2) 18
oruer 1o jaboparopuoi | OINK-8 (MIKomks.)
pabote




Pasznen 2. 3JIeKTpI(I‘IeCTBO U MAarHeTusm

Tema 1 DnexTpUYECKOE MOJI€ B BAKYyyMeE.

[IpakTHyeckoe 3aHATHE C
9JIEMEHTaMHU JTUCKYCCHH,
peleHue 3a1ad 10 TeMe,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MAKyki.1, WKy 2)
OITK-8 (MK ks 2)

Tema 2 DnexTpocTaTHdecKoe ToJe Ipu
HaJIMYUH TPOBOTHUKOB U INJICKTPHUKOB.

IIpakTuueckoe 3aHsTHE C
3JIEMEHTaMHU JTUCKYCCHH,
pelIeHne 3aaad Mo TeMe,
OTYET N0 Ja0OpaTOpHOU
pabote

VK-1 (MOKyi1 1, UIKyk1 )
OIIK-8 (MTKorks )

Tema 3 ITocToSHHBII 2TIEKTPUUECKUI TOK

IIpakTudeckoe 3aHsATHE C
3JIeMEHTaMHU JHCKYCCHH,
pelieHne 3agad o TeMe,
oT4eT Mo JabopaToOpHOM
pabore

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MKoks.2)

10

10

Tema 4. DneKTpUUECKHUM TOK B AIEKTPOINUTAX,
rasax 1 B Bakyyme

IIpakTuyeckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
pelieHue 3aJa4 0o TeMe

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MKopks.2)

11

Tema 5. IlocTosTHHOE MarHuTHOE I10JIE

[NpakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
pelIeHre 3a1ay 110 TeMe,
OTYeT Mo JabopaTOpHON
pabote

VK-1 UKy 1, UKy 5)
OIIK-8 (U1K orixs )

12

Tema 6. DieKTpOMarHuTHAs UHIYKIUS

[NpakTuyeckoe 3aHATHE C
9JIEMEHTAMH JIHCKYCCHUH,
peleHre 3aj1a4 1o Teme,
oT4eT 1o JabopaTOpHOM
pabore

VK-1 MKy 1, TKyki )
OIIK-8 (MIKoks.2)

10

13

Tema 7. DIeKTpOMArHUTHBIC KOJICOAHUS U
BOJIHBI

4

4

IIpakTudeckoe 3aHsATHE C
3JIEMEHTaMU JUCKYCCHH,
peleHne 3a1a4 10 TeMe

VK-1 MKy 1, TKyki )
OIIK-8 (MIKoks )

HUTOTI'O (1 xyp, 2 cemecTp)

40

20

38

36

134

Pa3nen 3.

dusnuecka

1 ONITUKA U

KBaHTOBas

¢uznka. Pusnka aTOMOB H MOJIEKY.JI

14

Tema 1. BoyiHOBEIE CBOWCTBA CBETa

IIpakTuueckoe 3aHsATHE C
3JEMEHTaMU JUCKYCCHH,
peuieHue 3a1a4 10 TEME,
OTYET N0 JabopaTopHOU
pabore

YK-1 (MAKyg; .1, UKy )
OIIK-8 (MAKoriks 2)

14

15

Tema 2. B3auMoelicTBre CBETaA C BEIIECTBOM

HpaKTI/I‘-IGCKOG 3aHATHUC C

YK-1 (MAKygi.1, MWKy )

13




9JIEMEHTaMHU JTUCKYCCHH,
peleHue 3a1ad 10 TeMe,
OTYET N0 JabopaTOpHOU
pabote

OIIK-8 (M/1Korks 2)

IIpakTuueckoe 3aHsATHE C
3JIEMEHTaMH TUCKYCCHH,

VK-1 (MOKyi1 1, UIKyk1 )

16 Tema3. KBaHTOBEBIE CBOIICTBA U3IIYUEHUS 2 4 ellIEHNE 3a7a4 110 TEME, 12
Y P > | OIK-8 (MIKors.)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
JJIEMEHTAMH IHCKYCCHH
17 Tema 4. CoBpeMeHHBIE MPEICTABICHUS O 4 4 JHCKY > | YK-1 UKy, UKy 2)
pelleHue 3a/1au Mo TeMe, 14
CTPOCHUH aToMa ~ | OIIK-8 (UKopks.2)
oT4eT Mo JabopaToOpHOM
pabote
IIpakTHueckoe 3aHATHE C
18 Tema 5. DneMeHTHI PU3HKH 2 4 3J1peMeHTaMI/I - VK-1 UOKyk.1, UKy 2) 7
KOHJICHCUPOBAaHHOI'O COCTOSIHUS BEILIECTBA > | OIIK-8 (M OKorks.2)
peIIeHHe 3aa4 0 TeMe
Pa3nen 4. @u3nKa aTOMHOTO SIPA M DJI€MEHTAPHBIX YacTull. MoJieKyasspHasi pu3uKa ¥ TEPMOAMHAMHAKA
IIpakTudeckoe 3aHsATHE C
DNEMEHTAMH JWMCKYCCHH, | v 1 rmee WK
19 Tema 1. ®u3nka aTOMHOTO si7Ipa 2 3 pelIeHue 3agad mo TeMe, (MIKyicr.1, AMKyicr.2) 11
. | OHK-8 (MAKorks.2)
oT4eT 1o JabopaTOpHOM
pabote
[IpakTrdeckoe 3aHATHE C
DNEMEHTAMH JCKYCCHH, | v 1 prmpe WK
20 Tema 2. DneMeHTapHBIC YaCTUIIBI 2 3 pelIeHue 3agad mo TeMe, (M/Kyier.1, AMKyicr.2) 10
. | OIIK-8 (MAKorks2)
oT4eT 1o JabopaTOpHOM
pabore
IIpakTudeckoe 3aHsATHE C
3JIEMEHTAMH JTHCKYCCHHU
Tema 3. MoJeKynspHO-KHHETHIECKAS] TEOPHUS JHCKY > | YK-1 UOKyk.1, UKy 2)
21 2 3 peleHue 3a1a4d mo TeMe, 8
ra3oB o OIIK-8 (I/II[KOHK&Z)
oT4eT Mo JabopaTOpHOM
pabore
[IpakTrdeckoe 3aHATHE C
JJIEMEHTaMHU JIUCKYCCHH, K-1 (VK WK
22 Tema 4. OCHOBBI TEPMOJIMHAMUKHI 2 3 peuieHue 3aiay 1no Teme, v (MIKyicr.1, MKy ) 11
. | OHK-8 (MAKorks.2)
oT4eT 1o JTabopaTOPHOM
pabore
. IIpakTHueck AHSITH K-1 (MJIK MK
23 Tema 5. DieMeHTH Pr3HYeCKON KHHETUKU 2 3 P ccroe 3 cc |V (MK yier.1, AMKyicr.2) 8

DJICMCHTAMHU JTUCKYCCHUH,

OIIK-8 (MIKoriks..)




pelleHue 3ajad 1Mo TeMe,
OTYET N0 JabopaTopHOU
pabote

24

Tema 6. PeanpHble Ta3bl U dKUIKOCTH

[IpakTHyeckoe 3aHATHE C
9JIEMEHTaMH JIHCKYCCHH,
pelIeHue 3a/1a4 10 TeMe,
oT4eT 1o JabopaTOpHOM
pabote

VK-1 (MOKyi1 1, UIKyk1 )
OITK-8 (MIKoriks.2)

25

Tema 7. TBeparie Tena

IIpakTuueckoe 3aHsTHE C
9JIEMEHTaMH JTUCKYCCHH,
peleHne 3anad 1o Teme,
oT4eT Mo JabopaTopHOM
pabore

VK-1 (UK 1, AKyk1)
OIIK-8 (MKopks.2)

26

Tema 8. CaMOOpTaHU3YIONINECS CUCTEMBI

IIpakTudeckoe 3aHsATHE C
3JIeMEHTaMHU JIHCKYCCHH,
pelleHue 3ajad 1o TeMe,
oT4eT Mo JabopaTopHOM
pabote

YK-1 (MAKyki.1, UWKyki )
OIIK-8 (MKoks.2)

HUTOI'O (2 kypce, 3 cemecTp)

32

16

32

44

124




4.4, MeTou4ecKHe YKa3aHUsS N0 OPraHU3alHU CAMOCTOSITEIbHOI PaG0THI CTY/IEHTOB
CamocrosTenbHas paboTa CTyJEHTOB OPUEHTHPOBAaHA Ha JalbHEHIIee COBEPILICHCTBOBAHUE HMX
YMEHUI IO CAMOCTOSITEIBHOMY OBJIAQJACHUI0 3HAHUSAMU TEOPETUYECKOIO W IPAKTUYECKOTO
XapakTepa U BKIKOYAET:
® CaMOCTOSITENIbHOE HM3yueHHE TeM Yy4eOHOW MporpamMmbl, KOTOpBIE C COJEp’KaTeIbHOM
TOYKH 3PEHUS] MOTYT OBITh OCBOEHBI CTYIEHTOM CaMOCTOATEIbHO U KOTOpPbIE MMEIOT BBICOKHUIT
YPOBEHb y4eOHO-METOJMUECKOTO OCHAIICHUS;
® COCTaBJICHUE KOHCIEKTOB II0 TE€MaM, BBIHECEHHBIM Ha CaMOCTOSITEIbHOE H3y4Y€HUE
MOJIHOCTBIO WJIM YaCTUYHO;
® IOJrOTOBKY K IPAaKTUYECKUM 3aHATUSAM 10 BCEM TEMaM Kypca;
BBIIIOJITHEHUE B TEYEHHME CEMECTpa KOHTPOJIbHBIX PA0OT MO TeMaM MPAKTUYECKUX 3aHATHUH,
KOTOpPBIE B COBOKYMHOCTH OOECHe4YMBAIOT CHCTEMAaTUYHOCTh IPOMEXKYTOUHOH aTTecTaluu
CTYZICHTOB U OPTaHU3YIOT UX CAMOCTOATENbHYIO paboTy.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (npu Haruuuu) KypcoBeie pabOTHI HE IPEyCMOTPEHBI

V. YYEBHO-METOJANYECKOE n NHO®OPMAIIMOHHOE OBECIHHEYEHUE
JTUCUUILTAHBI (MOLY JI5T):

a) mepevyeHb JUTEPATyPhI
1. Kypc obmei ¢pusuku [DeKTpoHHBIN pecypc]: yaeOHOe TocoOue Il CTYICHTOB TEXHUYECKUX
By30B : B 3-x T. / CasenbeB M. B.,. - DnexkTpoH. TeKcToBbIe naH. - Pexum poctyma:
https://e.lanbook.com/book/98245. - 3BC "Jlaus". - HeOrpaHu4. TOCTYII.
T. 1: Mexanuka. MonekynspHas ¢usuka : YueOHoe nmocobue / M. B. Casenbes, T. 1. - 14-e uzn.,
crep. - [b. m.]: JIanp, 2018. - 436 c. - ISBN 978-5-8114-0630-2
T. 2: DnektpuyectBo u MaruetusMm. Bomnnbl. Ontuka / . - Mocksa : Jlans, 2018. - 496 c. : uin. -
ISBN 978-5-8114-0631-9
T. 3 : KBanToBas ontuka. ATomHas ¢usuka. Pusrka TBepaoro reia. Ou3uka aTOMHOTO Aapa U
aneMmeHTapHbIX yactull : 2018-05-15 / U. B. Casenbes, T. 3. - 12-¢ usn., crep. - [b. m.] : Jlaus,
2018. - 320 c. - ISBN 978-5-8114-0632-6

2. Casenbes, U. B. COopHuK BOMpOCOB U 3a/1ay 1o obueit pusuke [Dnekrponnslii pecype] / U.
B. CamenbeB. - 8-¢ usg., crep. - DIEKTPOH. TeKCTOBBIE HaH. - [b. m.] : Jlans, 2018. - 292 c. -
Pexxum moctyma: https://e.lanbook.com/book/103195. - OBC "Jlaup". - HeorpaHud. JOCTYII. -
ISBN 978-5-8114-0638-8 : b. 1.

3. @upranr, E. B. PykoBozcTBo K pemenuto 3agad no kypcy oouieit pusuku [Texct] / E. B.
@upranr. -Mocksa: Jlans, 2009. - 352 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=405. - Pexxum mocryma:

ObC "UznparensctBo "Jlaup". - Heorpanuu. noctym. - ISBN 978-5-8114-0765-1: b. 1.

4. Tpodumona, T.U. Kypc pusuxu [Tekcrt]: yued. nocodue / T. U.Tpodpumosa. - 12-e usa., crep.
- M.: Axanemus, 2006. - 560 c. - (Breiciree nmpodeccuonansaoe oopazosanue). - ISBN 5-7695-
2956-3: (51 9k3.)

5. Uponos, N.E. 3anaun no o6mieit pusuke [Tekcr]: yued. mocodbue / U.E. Mponos. - 7-¢
u3., crep. - M.: BUHOM. Jlaboparopus 3uanunid, 2007. - 431c. - ISBN 5-94774-614-X:
(21 7K3.).

0) nepuogUYecKUe U3TAHUS (npU HEOOXO0OUMOCTNU)
B) CIIMCOK AaBTOPCKUX METOAMYECKUX Pa3padoTok (npu Heobxooumocmu)
r) 0236l JaHHBIX, THPOPMAIHOHHO-CIIPABOYHbIC U OMCKOBBIE CHCTEM

®depnepanbHble 00pa30BaTEIbHBIE TOPTATHI
1. MunucrepcTBo 0Opa3oBaHus 1 Hayku Poccuiickoit denepanun



2. Nndopmarmonnas cuctema «EauHoe 0KHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam»
3. Enunas xomnexuust mudpoBBIX 00pa30BaTEIbHBIX PECYPCOB
4. denepanbHbIi HEHTP HH(POPMAITMOHHO-00Pa30BaTENLHBIX PECYPCOB

VI.MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1. Ilomemenus u o6opyaoBanmne

[Tomemienuss —  yueOHbBIE  ayaUTOPUM [  TPOBEACHMUS]  Y4E€OHBIX  3aHATUH,
npeaycMoTpeHHbIX yueOHbIM mianoM OITOIT BO GakamaBpuara, ocHaiieHbsl 000pyI0BaHUEM U
TEXHUUYECKUMHU CPEICTBAMU O0yUECHHUS.

[Tomemienust A7 CaMOCTOSITENBHON Pa0OThI O0YYArOIIMXCS OCHALICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecreueHueM JOocTyma B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

Oo6opynoBanue
Pazgen 1. Mexanuka, Teopusi KoJieOaHUA M BOJIH

Jemoncmpayuonnoe ooopyoosanue u yuedHo-Ha2na0Hble NOCOOUA:

IIpecc ruapaBianueckuii; YHuUBepcanbHbI KOMIUIeKe 1o (usnke (B komiuiekre); Habop
JEMOHCTpallMOHHBIA «BpamarensHoe aBmkeHue»; CTEHJ [UIsl M3YYEHHS CHCTEMbI IJIOCKHX
cxoadummxcss cuil; TUIOBOM KOMIUIEKT OOOpYAOBaHHS MO (U3UYECKUM OCHOBAM MEXaHUKU;
Komrmuiekr y4eOHOro o0opynoBaHus «Teopetnueckas MEXaHUKay; I'eneparop
dbynkunoHanbHbld; ['eHepartopbl; Ocummorpadsi; Mcrounuku mnutanus; BeinpsMureny;
Annapar @OC; BricokoBonbTHBIM McTOYHUK nuTaHus (0-30kB.); CekyHAOMEp 3JIEKTPOHHBIH;
Cron-nogpeMHuK J1aboparopHbiii; OBepxen mnpoekTopsl; Hacoc Bakyymublli KamoBckoro;
[Tucroner nByxcropoHHHMH Oammmcrtudeckuid; Habop mo kuHEMaTHMKe W JAWHAMHUKE C
JBWOKyILEics Tenexxkod; Habop mo craTuke ¢ MarHUTHBIMU Jepxarensimu; HaGop mpyxuH;
MarnepOypckue nomymapus; ['urpomerp; Hacoc Boszmymmbiii pyunoit lunca; [TpuGop s
neMoHcTpauuu oorekanus Ten; [lpubop nis nemoHcTpanuu BuaoB Aedopmaruu; [lpudop mis
JEMOHCTpallMM MHEPLMH Tena; JuHaMoMeTp 1eMOHCTpalMOHHbIN; TenexXKu JIerkonoBUKHbIE;
HaGop 6moxoB; Peruar — nuneiika; Benépka Apxumena; KamepToH «isi» Ha pe30HHUpYOLIEM
amuke; Habop u3 tpex mapukoB; Ilsiiecoc; Kommuexkt obopynoBaHusi mo KosneOaHUSM U
BOJIHAM; YCTaHOBKa JEMOHCTpAallMOHHAas; «BsA3KOCTh ra3oB»; YCTaHOBKAa [UIsl HM3y4eHUs
BOJIHOBBIX SIBJICHMM Ha TOBEPXHOCTH BOJbI; BomHoBas mammua; XKemo6 [Damunes; Hacoc
BO3AYyIIHBIA pyuHoi; Hacoc ¢ motopom; IlpuGop ans HaGmioneHust pesoHanca; [Ipubop
JeMOHCcTpauuu 3akoHa MexaHuku; [Ipubop TM-67A; IlpubGop ymap mapos; IIpubop
YHUBEpCaJIbHBIN a’poauHamuueckuii; TpyOka HploToHa; yHHBepcaibHas YibTpa3ByKoBas
ycranoBka; ['upu 1o 200r; Tenexxka TM/I; Benokoineco.

Jlabopamopnoe ooopyoosanue:

VYcraHoBKa Uil U3y4EeHHSI HEYNIPYroro yaapa; YcranoBka «I mpockom»; YcraHoBka «MaiinHa
ATtByna»; YcranoBka «MastHuk OOepOekay; YcTaHOBKa «3aKOH BpalaTeIbHOIO JBUIKEHUSY;
VYcranoBka «CoynapeHue mapoB» «3aKOH COXpaHEHUs UMITYJIbcay; YcTaHoBka «KpyTuibHO-
OayutncTHUeCKUil MasTHUK»; YcTaHoBKa «®Pusnueckuit mastHuk»; Kommuekt npubopoB mo
¢uznke «MexaHuka»; ABTOMaTU3MpoBaHHas YycTaHOBKa «CBOOOJHBIE U BBIHYXKJECHHBIE
KosiebaHus (uznyeckoro MasTHHKa»; YcraHoBka «lIpoBepka 3akona I'yka»; Bechl; MasTHHK
KPYTJIbIi  0a/UTMCTHYECKU; MHKPOKATETOMETpP;, Ha0Op TPy30B; OJIOK 3JIEKTPOHHBINA;, HAOOp
NPYXHWH; MHUKPOMETD; ONTHMETP BEPTHUKAIbHBIN; pPa3HOBECHI; CEKYHAOMEpP; CEKYHIOMEp
AIIEKTPOHHBIN; CUETYMK-CEKYHJIOMED; IMITAHT€HUUPKYJb; IITAHTCHIUPKYJIb (IJIEKTPOHHBIN);
LITaTUB YHUBEPCAIbHBIM.

Jlabopamopnoe obopyoosanue:

VYcraHoBKa A M3Y4YEHMsI HEYNPYTOro ynapa; YcraHoBka «l'mpockomny»; YcraHoBka «MainHa
AtBynay»; YcranoBka «MastHuk OOepOeka»; YcTaHOBKa «3aKOH BpaIlIaTEIBHOTO JIBHKCHUS,
VYcranoBka «CoynapeHue 1mapoB» «3aKOH COXPAHEHHUs HMMITyJbCa»; YcTaHOBKa «KpyTuibHO-



OayuIMCTHUECKUl MasTHUK»; YcTaHoBKa «®Du3uueckuii mastHuk»; Kommiekt mpubGopoB mo
¢usuke «MexaHuka»; ABTOMAaTH3HpOBaHHas YycTaHOBKa «CBOOOJHBIE U BBIHYXKJIECHHBIC
Kosiebanus (puznyeckoro MasTHHKa»; YcraHoBka «l[IpoBepka 3akona ['yka»; Becwl; MasTHHK
KpPYyIJIbl  Oa/NTMCTUYECKHM; MUKpPOKATETOMETp; HAOOp TIpy30B; OJIOK AJIEKTPOHHBINA; HaOOp
IOPYXHUH; MHUKPOMETP; OINTHMETP BEPTUKAIbHBINA; pPa3HOBECHI; CEKYHAOMEpP; CEKYHIOMEpP
JNIEKTPOHHBINA; CUYETUYUK-CEKYHIOMED; IUTAHT€HUUPKYJb; IITAHTCHIUPKYJIb (SIEKTPOHHBIN);
LITaTUB YHUBEPCAJIBHBIN.

Pa3znes 2. JjieKTpHU4€CTBO M MAarHETH3M.

Jlemoncmpayuonnoe o6opyoosanue u yueoHo-HaA2IA0HbIE ROCOOUA:

N3mepuTenb 1eMOHCTPAIIMOHHBIA aHAJIOTOBBIM, YHHUBEPCAIBHBIA KOMILIEKC MO (PU3UKE
(B komIuiekTe); JleMOHCTpalMOHHBI MYJIBTUMETpP € LHPPOBBIM oTcueToM; Komriekt
JEMOHCTPALIMM  CBOMCTB  3JEKTPOMArHUTHBIX BOJIH; J[eMOHCTpAallMOHHBI  aMmIepMeTp;
JlemoHcTpannoHHbIi BonbTMeETp; ['eneparop dynkimonansublil; Ociuniorpadgsr; VcTouHukm
nutanus; Beimpsmurenu; BeicokoBonbTHBIM nMcTouHMK muTaHus (0-30xB.); Tpancdopmarop
yHUBepcaibHblil; CexkyHaoMmep 3JeKTpoHHbIN;  CTON-NOABEMHHMK JaOOpaTOpHBIM; Ammapar
®OC; barapes konaencaropoB; Karymika npoccenbnas; Karymika Tomcona; Karymka ®@apajes;
Konpencarop; KonaeHncatop nepeMeHHOW €MKOCTH; Mara3uH €eMKOCTH HW3MEPUTEIbHbIN;
Marasun conpoTtuBienuii; Marautaoe noje toka; Mammuaa MOM; MaiuHa snekrpodopHasi;
Masrtauk snekTpoctatuueckuid; HabGop s nemMoHcTpamuu snaekTpudeckux modei; [Ipubdop
o1 aeMoHcTpanuu npaswia Jlenna; PaspsaHuk  BbicokoBobTHBRIM 30 kB; Perymnstop
Hanpsbkenuss PHIL; Peocrarsr; Tepmomnapsr; TepmocTonOuk; YcuiauTenb HU3KOH YacTOTHI;
OnexrpomMerp bpayna; Illtatus; Monenbs MONEKYISPHOIO CTPOEHHUS MarHuTa.

Jlabopamopnoe obopyoosanue:

Monynb«Onpenenenre OTHOLIEHMS 3apsiia K €ro Macce METOI0M MarHeTpoHa»; Mozayib
«M3ydyenue sBneHus B3auMoOMHAyKUUW»; Monyne «Tok B Bakyyme»;, Monyne «3yuenue
rucrepesuca (eppoMarHUTHBIX MaTepuaioB»; Monynp «Marasun eMmkoctei»; Moaynb
«Marasun  comnporuBieHuin»; Monayns «Mcrouynuk nuramus»;  Mopaynes  «3ydyenue
3JIEKTPUYECKUX CBOMCTB CETHETO3JEKTPUKOBY; Moaynp «M3yuyeHne MarHuTHOTO TOJIA
COJICHOMJIa C MOMOLIBI0 nartyuka Xosuia»; Moayne «/3ydeHue mpoueccoB 3apsna U paspsaa
KOHJIeHcaTopa»; Moayib «/3ydeHue 371eKTPUYECKUX IPOLIECCOB B MPOCTHIX JIMHEWHBIX LEIMAX
IIPU JIEHCTBUM FapMOHHUYECKON JIEKTPOABIKYILEH CuiibDy; Monynb «/3yueHnue 3iekTpuueckux
KoJleOaHUH B CBSI3aHHBIX KOHTypax»; Moaynb «/3MepeHne 4YacTOThl METOAOM JIBOMHOM
KpYroBoW pa3BepTKH»; KOMIUIEKT IUIaHIIETOB IS MOJENIMPOBAHUS MoJyiel; ABTOMaTHdecKas
ycTaHOBKa «/I3ydeHue siBIEHUs PE30HAHCA B IOCIEN0BATEIILHOM UM MApAJUIEIBHOM KOHTYpax»;
['enepatop curHanoB; Mynetumerpsl; Ocuuiorpadsl;  BonbrMerpsl;  JlaGopaTtopHblit
Tpancopmarop Jlatp; Peocrart.

Pa3nea 3. ®dusnyeckasi onTuKa U KBaHTOoBasi puszuka. ®u3nka aToOMOB H MOJIEKYI.

Jlemoncmpayuonnoe ooopyoosanue u yuedoHo-Ha2a1a0Hble ROCOOUA:

Mopnens abcontoTHO uepHoro Ttena; YcraHoBka «Onbir ®panka u I'epua»; Jlazepsr
ra3oBble; ["onorpammel; M3myyeHne TeMHOTO M CBETJIOTO Tella MpH 0JHOW Temmepartype; Habop
no mnonspuzanuy; Jlrokemerp; Habop uBerHbix crekon; Ocerutenu; [lpubop ans
JeMOoHCTpauuu siBineHust pororddexra; IIpubop mo reomerpuueckoit onrtuke; Ilpubop mo
CJIO’KEHHUIO ONITUYECKHUX CIEKTPOB; CBETOGUIBTPHI; 3epKaio chepruyeckoe.

Jlabopamopnoe odopyoosanue:

YcTaHoBKa /17151 U3y4EHUs CIIEKTPa aTOMa BOAOPO/Ia; Y CTAaHOBKA JUIsl U3yUEHUS BHEIIHETO
doroadderra; YcraHoBKa A U3YyUEHUSI T€OMETPUUYECKON ONTHKH U MOJSAPU3AMU; Y CTaHOBKA
JUIsL MICCNIeZIOBaHUS MHTephEepeHInn U nudpakuuu; YCTaHOBKA U M3yYEHHUS TUCHEPCUU U
mudpakuuy; Jlazepsl; Mukpockonsl; Ckambsi onTuueckasi; McrouHuk nurtanus; JllokcMmerp;
Ocgerurtenpb; Ocpetutenb TeHEeBOW; l[lomspumerp; VYcTaHOBKa mjis WU3ydeHUS aOCOJIOTHO-
YEepHOro Teja; YCTAaHOBKA Il ONPENEICHUsS PE30HAHCHOIO NnoTeHuuana merogoMm dpanka u
I'epuia; MoHoxpomatop.



Paznen 4. ®u3nka aTOMHOIO siApa M JJIeMEHTAPHBIX 4YacTul. MosekyasipHasi
¢puzuka u TepMoAMHAMMKA

Jlemoncmpayuonnoe 060pyoosanue u yuedoHo-HaA2IA0HbIE ROCOOUA:

bapometp; Mukpomanomerp; Habop apeomerpos; [Ipubop razos. 3akoHoB; CTpyKTypa
Kpuctaimuueckas; Tepmomerpsl; TepmomMeTp nemoHcTpanonHsiid; TypOuna BoasHas; TypOuna
ITenbmana; [lap I'paBuzanpaa; Pazpe3 mapoBoil MaiuHbl ; M3nydeHrne TEMHOTO U CBETJIOTO Tejla
IIpU OJHOW TeMIeparype; Wsmeputens TeMmiepaTypbl M BIAQXHOCTH; I3Mepurens
teronpoBogHocty; Coobmaromuecss cocyabl; Habop kamwisipoB; OrHHUBO BO3IYIIHOE;
Mogenb asst AeMOHCTpAUU OPOYHOBCKOTO ABIMKEHHsI; HabOp CBUHIIOBBIX IHIIMH/IPOB.

Jlabopamopnoe obopyoosanue:

VYcraHOBKa U1 ONpPEICIICHMS OTHOIICHMS TEIJIOEMKOCTEH BO34yXa; YCTaHOBKA I
orpezieNieHus] YHUBEPCaJIbHOM ra30BOM MOCTOSHHOM; 3MepuTens Temneparypbl U BIaXXHOCTH;
bapomerp; HaGop kanusuisipos.

TexHuuyeckue cpeacTsa 00y4eHusl.

[ToMemienue I CaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHUKOH C
BO3MOYKHOCTBIO TOJKIOUEeHHS K ceTu "MHTepHer" m oOecrieueH OCTYN B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00PA30BATEIBHYIO CPEy OPTaHU3ALIUH.

6.2. J/IuneH3MOHHOE MPOrpaMMHoOe odecrevyeHne
OmnepanuoHHas cucteMa, AHTUBHpYCHAs IIporpaMMa, HHTEpHET-Opay3ep, MakeT OpHCHBIX
nporpamm. Acrobat Reader, SMART NoteBook

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B o0Gpa3zoBarenbHOM Mpoliecce UCTONIb3YIOTCS aKTUBHBIE U HHTEPAaKTUBHBIE ()OPMBI, B TOM
YyHuClie JUCTaHIMOHHBIE OO0pa30BaTEIbHbIE TEXHOJOTUH, HCIOJIb3yEMbIE IPU peaTu3aluu
pasIMYHbIX BHUJOB y4yeOHOM paboOThl, pa3BUBAIOIIME Yy OOYYAIOIIMXCS HAaBBIKOB KOMAaH/IHOM
paboThl, MEXIUYHOCTHOW KOMMYHUKALMM, NPUHATUS PEUICHUM, JHIEPCKUX KayecTB U
bopmupyOLIe KOMIETEHIUH.

HaumeHoBaHue TeM 3aHATHI ¢ HCNIOJH30BAHUEM 00Pa30BaTeJIbHBIX TEXHOJIOT U

®opma / MeTo1bl UHTEPAKTUBHOTO Kon-Bo
Neo | Tema 3anartust | Bun sandatus
o0OyueHus 4acoB
BBonHas jekuus; BBOJHAS  JIEKLMS-
JI1AJIOT; JeKIMs-uHpopManus
(uHOopManoHHAas), JIEKIUS-
uHpopManus c IIPUMEHEHUEM

0000MIAIONINX CXEM M TaOJIHII, JIEKIUI —
o0paTHON CBS3M (JIEKLHUS C DIIEMEHTaMH
JUCKYCCHH), WHTEPAKTHBHAS  JICKIUS
(JIeK1Us TUaor), JIeKIHsI-IeMOHCTPAIHS;
Bce TEeMBI Texus neknusa-oecena c 3JEMEHTaMHU
(cm. m.4.3) BHU3yaJIN3alUU; nexnus-0ecena c
OTIOPHBIM KOHCTICKTUPOBaHUEM
OCHOBHBIX TIOJIO)KEHUH TeMbl (pa3zena);
npoOJieMHass JIEKIHS C  DJIEMEHTaMH
TUCKycCHM; JIeKiusi wuHpopmamus ¢
3JeMEHTaMHU MOJICTTUPOBAHUS;
WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, TEXHOJIOTHS IMPOOJIEMHOTO
0o0ydeHus

KOMOMHHPOBAHHBIA CEMUHAP; CEMHHAP C
WCITOJIb30BAHUEM AaKTHUBHBIX METOJIOB B 36
WHTEPAKTHBHOM peKHME;

72

Bcee TeMbl | IIpakTuyeckoe
(cm. m.4.3) 3aHATHE




MMOBTOPUTEIbHO-0000IIAOIINI CeMHHAp;
CEMHHAp C OJJIEMEHTAaMU JHUCKYCCHH;
MPAKTUKYMbl 10 PELICHUI0 (DU3UUECKUX
3aga4 (P®3) B MHTEPAKTUBHOM pPEXKUME;
JTUArHOCTHUYECKU CeMHHAp, CeMHUHap-
npaktukym 1o P®3; npaktuyeckue
3aHATUSA-TpeHUHTH 1o P®3; cemuHap-

KOH(pepeHIH c 3apaHee
HOATOTOBJICHHBIMH ~ BONIPOCAaMU  JUIA
00CyX1eHus; UH(POPMALMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTUH,

TEXHOJIOTUSI TPOOJIEeMHOr0  O0ydeHwus,
TEXHOJIOTHUS Pa3BUBAIONIETO O0yUCHHSI

3aHATHE C OJJIEMEHTaMM JHUCKYCCHU H
MMOCTAaHOBKOW  y4eOHOro  (pU3MUECKOro
HKCIEPUMEHTA; 3aHsATHE c
KOMMEHTHUPYEMbIM BBIITOJIHCHUEM
¢bpoHTaNBHBIX  JTA0OpPATOPHBIX  PadoT;
BBOJIHBI JIA0OPATOPHBIA TMPAKTHKYM C

3 Bcee Tembl | JlabopaTopHasi | aMeMeHTaMu IUCKYCCUU; J1ab0paTOPHBIN 79
(cm. m.4.3) pabora OPAKTUKYM IO  O3HAKOMIIEHUIO  C
npudopamu u 000pyI0BaHUEM;
MPaKTUYECKOE 3aHSATHUEC o
UHTEPIpETauu pe3yabTaToOB
IKCIICPUMEHTA; TEXHOJIOTHUS
npoOJIEMHOTO  OOYYEHHUs, TEXHOJOTHS
MOJTyJIbHOTO O0YYCHUs
Hroro vacos 180

VIILLOOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

8.1. OneHo4YHbIe MaTepUAJIbI VIS MIPOBE/IEHUS TeKYIero KOHTPOJIsl YCIeBaeMOCTH

Konumponv ¢hopmuposanusa komnemenyuu YK-1

1. [IpounTaiiTe TEKCT U 3aIIULINTE OTBET.

[TporpaMMamMu TreHEpaTMBHOTO MCKYCCTBEHHOT'O MHTEIUIEKTa C(POPMUPOBAH CIEIYIOLIHMA
TEKCT 33/1a4H 10 pa3aeny «TemsoBble IBICHUS»:

JlaryHHas GoiBaHKa Maccod 5 KI MMella HadalbHYIO TeMIleparypy t; = — 300°C. Kaxoe
KOJIMYECTBO TEIIOTHI HAJO MOBECTH K HEM, 4TOOBI HATPETH ee JI0 TeMreparypsi t;= 20°C?

B 3nauenun kakoi ¢usznyeckoil BeMMUYMHBI NpU 00s3aTENBbHOM NMPOBEPKE 3TOTO TEKCTa
yUUTENb OOHAPYKUT OLIUOKY?
OtBer: (3anMIIUTE B BUJE HA3BaHUS (PU3NUECKOM BETMYMHBI B UMEHUTEIHLHOM IaJIeKe U e
HEKOPPEKTHOE 3HaUEHUE)
(temmeparypa t; = — 300°C)

2. IIepBbIit 3aKOH TEPMOAVMHAMHUKH OTO YAaCTHBIN CIIy4ail 3aKOHA
(coxpaHeHusI JHePTUN)

3. YcraHoBHTE CBSI3b MEKAY (PU3UICCKUMHU SIBICHUSMH U X TIPUIAHAMH.
K kaxxmoii mo3uiiuu, TaHHOM B IEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MTO3UIINIO U3 MTPABOTO CTOJIONA:



Cnencrsue [Tpuuuna

A Bo3HukHOBEHHE 3JIEKTPUYECKOTO TOKA N3meHeHne MarHuTHOTO MOTOKA €
B 3AMKHYTOM IPOBOJISIIIEM KOHTYpE TEYCHHEM BPEMEHU

b JlaBjieHHE ra3a Ha CTEHKH COCya Xa0THYECKOE JBHKEHUE MOJIEKYJ

B Mopckue TpuanuBbl U OTJIMBBI ['paBuTaliMoHHOE B3aUMOACHCTBUE U

CYTOYHOE BpallleHue 3eMJIU

r [TosiBnenue paaykHOM OKpacKu WNutepdepenius ceeta
MBUIBHBIX TTy3bIpel, MaCIISHBIX IJIEHOK
Ha TTOBEPXHOCTH BOJIBI U T.JI.

jil| HeoHOBpeMEHHOCTH (PUKCAITUU BO Pa3nast ckopocTh pacrpocTpaHeHus
BpEMSI TPO3bI BCIBIIIKA MOJIHUU U AIIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH
yJapa rpoMa

Kirou: A1 B2 B31'4 IS

4. W3 npexncraBneHHOro cnucka (U3NYecKuX BeIMYMH BHIOEPUTE T€, KOTOPhIE OTHOCSATCS K
OCHOBHBIM eTMHUIIAM Qu3ndeckux BenudnH B cucteme CU (MexnyHapo HON CUCTEMBI ¢IMHUIT
HU3MEPCHHUS):

A) KuiiorpamMm

b) Amnep

B) mo1b

I') ®apana

) T'enpu

Koumponwv ¢hopmuposanus komnemenyuu OIIK-8.

1. BriOepure npaBuIbHBINA BapuaHT OTBeTa (OAMH WK HECKOJIBKO). K BEKTOpHOI
(bu3nyecKoil BETNYMHE OTHOCUTCS:

A) nepemeleHue Tejia MPU ero MeXaHM4eCKOM JIBHKEHUH

b) uMnyibe Teaa

B) HANPSIZKEHHOCTD 3JIEKTPUYECKOT0 MO0JIA

I') cuna snekTpuyeckoro Toka

J1) pabora cuibl

2. TlepeMeHHOE MarHUTHOE TOJIE MMOPOXKIACT BUXPEBOE
(31ekTpUYecKoe MmoJIe)

3. AtmocdepHoe siBnenue Panyra o0ycioBieHo:

1. AUCHEepcHeil cBeTa

2. uHTepdepeHueil ceera
3. noJsipu3alueit ceera

4. mudpaxiueil ceeta

4. luknuyeckas (KpyroBasi) 4acToTa KoJieOaHUN XapaKTepHU3yeT U3MEHEHUE
KoJie0aHul B €IMHUILY BpEMEHHU.

(pa3bi)

JHuckyccus no memam 3ansamuil

Tlokazarenu

Kpurepun

UYeTkoe, HAy4YHOE apryMEHTUPOBAHKE
CBOEH ITO3UINU.

ConeprkaHue periuK U BBICTYTUICHHI




[IpaBuibHOE ¥ YMECTHOE UCTIOJIB30BAaHUE
TEPMUHOJIOTHH.

KoppeKkTHOCTh MoBeIeHUsI J1oOposKeNnaTelbHOCTh TI0 OTHOIICHHUIO K
OTIITOHEHTAM.

KoHCcTpyKTHBHAS KPUTUKA MHEHUS
cobeceqHMKa.

CriocoOHOCTh K KOMIIPOMUCCHOMY
pa3perieHr o CIIOPHBIX MOMEHTOB.
KoppekTHo ucnonb3yer
3aMMCTBOBAaHHYIO apT'yMEHTAIUIO
(menmaeT CChUTIKM Ha aBTOPOB).

KynbeTypa o0uienus, opraHnu3aiusi peueBoro UYerkas opraHu3anus BbICKA3bIBaHUSA:

BBICKa3bIBaHUs CBSI3HOCTb, JIOTUYHOCTB, LIETTOCTHOCTb.
EcrecTBeHHOCTD peun, OTCYTCTBUE
LITaMIIOB.

Jlerkocth BOCIIpUATHS pEUH HA CIIYX.

Ikana OICHUBAHUA: 3a4YTCHO — COOTBETCTBHC OoNbIICH YacTH KPpUTCPUCB; HC 3a4YTCHO —
HECOOTBETCTBHE OONBIIEH YaCTH KpUTCPUCB

Pewenue 3a0au (npumepol 3a0au)
Pazgen 1. Mexanunka, Teopusi KoJieOaHUd M BOJTH
3agaya 1. CamoJieT JISTUT OTHOCUTEIBHO BO3yXa co cKopocThio Vy =800 xm/uac . Berep nyer

C 3amaga Ha BOCTOK cO ckopocthio U=15 m/c . C kakoil CKOpPOCTBIO V camoyieT Oymer
JIBUTATHCSI OTHOCUTEIBHO 3€MJIM, M TOJA KaKUM YIJIOM ¢ K MEpHIUaHy Halo JepiKaTh Kypc,
4yTOOBI MMepeMeleHre ObLIIO: a) Ha FOT; 0) Ha CeBep; B) Ha 3amaj; I') Ha BOCTOK?

3ajgaua 2. Teno mamaer ¢ BeicoTbl h=19,6:m ¢ HauanmbHON ckopocThio V, =0. Kakoit myts
MIPOMJIET TEJIO 3a MepBYyIo U nocieanioro 0,1¢c cBoero NBMKEHUS?

3agaua 3. KameHs OpolieH ropu30HTaIbHO €O CKOpocThio V, =15 m/c . Haiiti HOpManbHOe a,

U TAaHTCHOUAJIBHOC A, YCKOPCHMS KaMHs 4€pe3 BPEMsI t =1c¢ mocie Havana JABWKCHUS.

3anaua 4. Koneco, Bpamiasch paBHO 3aMeIJICHHO, 3a BpeMs t =1C yMEHBIIHIIO CBOKO YacTOTY C
n, =30006/ mun 10 N, =18006/mun . HailTu yrioBoe ycKopeHHE & Kojeca M UHUCIO

oboporoB N koeca 3a 3T0 BpeMs.
3agaya 5. 3aBUCMMOCTH MPONJIEHHOTO TEJIOM IYTH S OT BpeMeHu | 3amaercst ypaBHeHHEM
s=A—Bt+Ct?, rme A=6mB=3u/c,C=2m/c?. Hailtu CPeQHIOID CKOPOCT M CpELHEe
YCKOpEHHUE Tena s HHTepBayia BpeMenu lc <t <4cl.

Pa3nen 2. Di1eKTpUYeCTBO M MATHETH3M
3agaya 1. B BepmmHax paBHOCTOPOHHETO TPEYTrOJbHHKA HAXOJATCS  OJMHAKOBBIE
HOJNOKUTENbHBIE 3apasl Q =2nKn. Kakol orpunarensHeli 3apsag Q; HEOOXOJUMMO IMOMECTUTH

B LEHTP TpPEYroJbHHKA, 4YTOObl CHUJIa MPUTSKEHHUS] C €ro CTOPOHBI YPaBHOBECHUJIA CHJIBI
OTTaJIKWBAHUS MOJIOKUTENBHBIX 3aps10B?

3agaya 2. DNEKTPOCTATUYECKOE TOJE€ CO3JaeTcsl OECKOHEYHOM MpPSIMOM HUTHIO 3apsSKEHHON
paBHOMEpPHO ¢ JuHeWHOW mnoTHOCcThiI0 = 50 nKn/cm. Omnpepenute 4YMCIOBOE 3HAUYEHUE U
HaIpaBJieHUE IPaJIMeHTa MOTEHIala B TOUYKE Ha paccTOSIHUM T = 0,5 M OT HUTH.

3anauya 3. PacctosHume Mexay MJIaCTMHAMHU IUIOCKOTO KoHAeHcatopa d = 5 MM, pa3HOCTh
noteHmanoB U = 1,2 kB. Onpenenurte: 1) MOBEpXHOCTHYIO TUIOTHOCTH 3apsiia Ha IJIACTHHAX
KOHJIEHCATOpa; 2) IMOBEPXHOCTHYIO IJIOTHOCTh CBSI3aHHBIX 3apsiIOB HA JIUAJIEKTPHUKE, €CIU
U3BECTHO, YTO  AMDJEKTPUYECKass  BOCHPUUMYHUBOCTb  JIMAJIEKTPUKA,  3aIlOJIHAIOIIETO
IIPOCTPAHCTBO MEKY IJIaCTUHAMU, PaBHA €AMHMUIIE.



3agaua 4. Ilo MegHomy npoBoAHUKY ceueHuem 0,8 mm? Teder Tok 80 MA. Haiimure CPEHIOKO
CKOPOCTh YIOPSIIOYEHHOTO ABM)KEHUS 3JIEKTPOHOB BJOJb MPOBOAHMKA, MpeArosaras, 4ro Ha
Ka)KIbI aTOM MEIHU IIPUXOIUTCS OJUH CBOOOMHBIN 3JIeKTpOH. ITnoTHOCTE Meau paBHa 8,9 r/cMm3.
3apaua 5. Haiitu compotuBnenue R skene3noro crepkns auamerpom d = 1 cM, eciam macca
CTep>kHs m = | Kr.

Pa3znen 3. ®usnyeckasi ONTHKA M KBAaHTOBas1 pusuka. ®U3uKa aTOMOB U MOJIEKY.JI.
3agaua 1. Paccrosinue mexay mensimu B onbite FOnura 0,5 MM, nqinuna BosiHbl 550 am. KakoBo
paccTosiHue OT ILIeNel J0 3KpaHa, eClIU PacCTOSHUE MEXIY COCETHUMHU TEMHBIMH IOJIOCAMH Ha
HEM paBHO 1 MM ?
3anaua 2. Ha meutbnHyto mienky (n=1,3) nagarot ayun (A=550 HM) 1o yriiom 30°, [Ipu kakoii
HAUMEHBIICH TONIIMHE TUIGHKH OTPaXCHHBIE JIydd OyAyT MAaKCUMAJIbHO  YCHJICHBI
uHTephepeHImen?
3anauya 3. Ha quadparmy ¢ KpyriieiM OTBepcTHEM paguycoM p = 1,2 MM majaeT HOpMajbHO
MOHOXpOMaTH4eCKui cBeT ¢ IMHOW BOJHBI 500 HM. CBeTJbIM WM TEMHBIM OYyIET LEHTpP
TudpaKIMOHHON KapTUHBI HAa SKpaHe, HaxoseMcs Ha paccTosiHUM 1 M oT nuadparmbl?
3anaua 4. [log kakum yriaom OyzneT HaOMIONATHCS 3€JIeHAas JIMHUS PTYTH JJIHMHON BOIHBI 546,1
HM B CIIEKTpE MEPBOro MOpsiiKa, eclid AudpakiroHHas perierka uMmeeT Ha 1 mm 600 mWITpUXOB.
Ornpenenure yrioByK ITUCIEPCUIO PEHISTKH Ui 9TOM JJIMHBI BOJIHBI B CIIEKTPE IEPBOTO
MOPAIKA.
3agayaS. VIHTEHCHBHOCTh €CTECTBEHHOI'O CBETA, MPOLIEALIET0 Yepe3 MOJSPOn, YMEHBIIUIACh
B 4,5 paza. Bo ckoibKko pa3 oHa YMEHBIIUTCSA, €CJIM BTOPON TaKOM e MOJISIPOU IMOCTaBUTH 32
NEePBBIM TaK, YTOOBI YroJ MEXIY IUIOCKOCTSMH MOJISIPH3AlUN UX OBLI 60%2 Koaddumment
MOTJIOUICHHS B 000OUX MOISIPOUAAX OJUHAKOBBIM.

Pa3znen 4. dusuka aTOMHOrO siApa U 3JIeMEHTAPHBIX YacTul. MosiekyaspHas Gu3suka u
TePMOAUMHAMMKA
3anayva 1. /lnuna Bonasl A usaydaemoro aromom Gotona coctasuser 0,6 mxum . [lpuanmas

BpEMSI JKH3HH BO30YXKIEHHOTo cocTosuus At =10"8c, onpesenure oTHOmEHNE ecTeCTBEHHOI
HIMPUHBI SHEPTETUYECKOI0 YPOBHS, Ha KOTOPBIN OBl BO30YXK/IEH AJIEKTPOH, K SHEPIUH,
U3JIy4CHHOU aTOMOM.

3asaua 2. JlonucaTh HeJOCTAIONTHIT SMIEMEHT B AIePHOH peakium: X( P, N)StAr .

3anaua 3. OnpesenuTh SHEPTUIO sAePHOH peakimu: 4 Li(p,n),Be.
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3agaua 4. Cxonbko anbda- 1 6eTa-paciiaioB UCIILITEIBACT g, , NpeBpamasch B KOHSIHOM

UTOTE B CTAOMJILHBIN zgg Pb?

3anaua 5. SAnpo uzoromna 2813lBi MOJIYYHJIOCH M3 IPYTOTO SIApa MOCJe OHOTO ainb(a - ¥ OJTHOTO

Oeta-pacrnaga. Yo 310 32 siapo?

I[ToxazaTenu Kpurepun

ITonumanue ycjaoBuUA 3aJa49n | e KpaTKa}I 3aMMCh yCIIOBUA.

e llcions3oBanmne GU3NUECKOM CUMBOJIUKH.

e 3anuch €IMHUL U3MEpeHns U nepeo] ux B CU

¢ Xoporee odopmiieHre padoThl, YeTKUE PUCYHKH H
YEPTEXKH.

e HaxoxxeHre u 3anuch HEOOXOIUMBIX TaOJIHMUHBIX U
JIOTIOJTHUTEIIbHBIX IaHHBIX.

ILnan pemenus 3amaqu e O6ocHOBaHME BBIOOpa Ppuzrueckux GopmMyt 1ist
penieHusl.




e PannoHanpHBIN CIOCO0 pelneHus
e 3anucek hopmyn

Ocymiectienue penieHust | @ BeiBoa pacuetHbIx(0if) dhopmyin(bl), pelieHne 3aaadu B
oO1iem Buze

e MareMaTHUECKUE OINEpali C EAMHULIAMH H3MEPEHUs
(U3NYECKUX BEITMYNH, BEIYMCICHUS

[IpaBuIbHOCTD pEIICHUS e Kparkoe 00bACHEHNE PELICHNUS.
3azaqun e AHAJIU3 MOJYYECHHBIX PE3YyIbTAaTOB

Ilxaga omeHUBAHMS: 3aYTEHO — COOTBETCTBHUE 0oJIbIIIeH YacTh KPUTCPUCB; HC 3aUTCHO —
HECOOTBETCTBHE OONIBIIEH YacTH KpUTCPUCB

Omuem no nabopamopuou pabome

Otuer no mabopatopHoit paboTe JOHKEH COIEPKATh:

1. Ha3Banue pabotel. 2. Ilens pabotsl. 3. Ilepedenp mpuOOpoB u NMpHUHAICKHOCTEH. 4.
Kpatkoe onucanue npubopa miu paboyeil ycTaHOBKU M METOAMKHU dKcriepuMenTa. 5. Kparkoe
TEOPETUYECKOE BBEACHHE C HEOOXOJWMBIMH DPHCYHKAMH W 4YepTe)KaMH, M OCHOBHBIMHU
pacueTHbIMU QopMynamMu. 6. DKCIIEpUMEHTaIbHas YacTh JI0JKHA COJIeP:KaTh HOMEP M Ha3BaHUE
KaXJIOTO 33JaHus; MO0 HEOOXOIUMOCTH: HYEPTEXH (CXEeMbl), TaOIHIBI M3MepeHui, rpadukw,
BBIBOJIBI pabouux ¢opmyn U T.1. J(ODKHO OBITH OTOOpPa)XKEHO IOJIHOE BBHIMOJIHEHHE KaXKIOTO
3amanust. 7. OIEHKY TOYHOCTH W3MEPEHWH, pacyer aOCONIOTHOM W OTHOCHUTEIbHOU
MOTPEIIHOCTEH, OIEHKa BKJIaJa pa3HbIX (PAKTOPOB B BEIWYMHY MOTPEIIHOCTH. 8. BBIBOIBI K
pabore.

I[Toka3zaresnn Kpurepun
ITonroroska Kk 11abOpaTOpHOM | @ paGoTa ¢ TEKCTOM J1a0OpPaTOPHOM PaboTHI;
pabore © [IOJITOTOBKA OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI;

® 3HAKOMCTBO C XOJIOM DKCIICPUMECHTA;
® BBIBOJI PACUETHBIX (POPMYIL.

Brimonnenue 1ab0paTOPHOM | @ BEIOOP HEOOXOAUMOTO 0OOPYI0BAHKS i IPHOOPOB;

paboThl ® CaMOCTOSITENIBHBIN U PAllMOHAIBHBIA MOHTAX
9KCIIEPUMEHTAJILHOW YCTAaHOBKH;

e OIpe/esIeHNe PEKUMOB PabOThI, 00ECTIEYMBAIOIIUX
IIPaBWIbHBIE PE3YJIbTATHI,

® COOJIIOJICHHE TIPAaBUJI TEXHUKU 0€30MaCHOCTH;

® IPaBWJIBHOE U aKKYpPaTHOE BBIIOJIHEHHE 3alUCU B

TabInIax.
[ToaroroBka oTyera 1o ® HAaXOXKIEHHE W 3alliCh HEOOXOMMMBIX TaOIWYHBIX U
nabopatopHoit pabore JIOTIOMHUTENBHBIX TaHHBIX;

e 00paboTKa MOJIyYEHHBIX  PE3YyNbTAaTOB, IOCTPOEHHUE
rpaMKOB MOJYYEHHBIX 3aBUCUMOCTEH;

® aHAJIN3 MOTPEIIHOCTEN U3MEPEHUs;

® rpaMOTHas, JIOrH4YHas (JOPMYyJIMPOBKA BBIBOJIOB 110 paboTe.

IIIkana oumeHUBAHUsI: 3aUYTEHO — COOTBETCTBUE OOJbIIEH YacTH KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJbIIEH YacTH KpUTEPHUEB

8.2. OueHo4YHbIe MaTePUAJIbI JIJIsl IPOMEKYTOUHOI aTTecTAlNu

IpumepHbBIii NepevyeHb BONPOCOB K 3a4eTy ¢ OlleHKOo# (2 cemecTpe)
Mexanuka, Teopusi KoJieOaHU ¥ BOJIH
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Tpaekropust NBU)KEHUsA, NMPONUICHHBIM IyTh, IepeMelleHue. JIMHEHHble KMHEMAaTH4eCKUe
XapaKTEPUCTUKH JIBUIKCHUS.

JBH>KEHME TOYKH MO OKPYKHOCTHU. YTJIOBBIE CKOPOCTh U YCKOPEHHUE.

ITepssiii 3akoH HeroToHa. Macca. Umnynbe. Cuia.

Bropoii u Tperuit 3akonsl HeroToHA.

3akoH Tarorenus HeroroHa. Cuma TSHKECTH M BEC Tela.

3akoH ['yka st nehopMariiyl pacTsHKeHUS — CKATHUS.

BHeuiHee TpeHue: TpeHUE MOKOsI, TPEHUE CKOJIbKEHUSI, TPEHUE KaUeHUsI.

Kunemaruka maTepuanpbHOi TOUKH. [[MHaAMUKa MaTepUaIbHOW TOYKH.

Nmmynbe Tena. 3aKoH coxpaHeHus: uMITysbca. Paborta cuibl. MOIIHOCTS.

. OHeprusa. IlorenuumanpHas dHeprud. Kunernueckas 5SHeprus. 3aKOH COXpaHEHUs

MEXaHUYECKON YHEPTUU.
3axons! [lackang u Apxumena. Y cioBus 11aBaHust TE.
VYpaBHEeHHE HEpa3ppIBHOCTH CTPyH. YpaBHEeHHE bepHymnm g uIeanbHOM KHUIKOCTH.
®opmyna Toppuuemm.
DJIEMEHTHI CIENHAIIBHOW TEOpUU OTHOCUTENbHOCTH. IIpeoOpazoBanus Jlopenmna. 3akoH
B3aMMOCBS3M MACChl U SHEPTUU.
MoMEHT uMIyJibca U MOMEHT CHJIbl OTHOCHUTEIBHO TOYKHU. YPABHEHHUE MOMEHTOB JJis
MaTepraIbHOW TOUKU U CUCTEMbI MaT€PUAJIbHBIX TOUEK.
AOcomoTHO TBepaoe Teno. /luHamuka TBepAoro tena. MOMEHT MUMIyNbca Tella ¥ MOMEHT
CHUJIBI OTHOCUTEIBHO OCH.
Mowment wuHepuuu Ttena. Kunetmdeckas sHeprus BpaiieHus. OCHOBHOE YypaBHEHUE
JUHAMHUKHU BpalllaTeIbHOTO ABUKEHUS TBEPIOTO TENa.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca TBepIoro Tena. Teopema [woitrenca-1lTeitnepa.
JIBukeHre B HeMHEpLUalIbHBIX cucTemax oTcuera. Cuibl uHepuuu. LleHTpoOexHast cuiia
unepuuu. Cuna Kopuoinuca.
VYpaBHeHHe JBUKCHUS TOYKH, COBEPIIAIOIIEH rapMOHUYECKUE Kosie0aHusl.
JuddepennnansHoe ypaBHEHHE TAPMOHUYECKOTO OCHUILIATOPA.
[TonHas sHEPrUsi MEXaHUYECKON CUCTEMBI COBEPIIAIOIIEH TApMOHUYECKHE KOJICOaHHUS.
3aryxatomue Konedanus. BeinyxeHHble koneOanus. Pezonanc.
[IpononeHele W TomepeuHble BoJHBL. BonHoBoe ypaBHeHue. Ctosiume BOJIHBL. ODQdekT
Hormuepa.

JIEKTPUYECTBO U MATHETU3M.
3akoH Kynona. HampsokeHHOCTh monst TodeyHoro 3apspa. IIpuHOMN cynepno3uiuu.
Teopema Octporpaackoro — ["aycca.
PaGota cun mons npu nepemenieHMM 3apsaoB. [loTeHnuan W SKBUIOTEHIMAIbHbIE
MOBEPXHOCTU. ['paiueHT NoTeHaIa U HaPsSYKEHHOCTh MOJIS.
HanpspkeHHOCTh 1MOJSL Y IOBEPXHOCTH IPOBOJHUKA U €€ CBA3b C IIOBEPXHOCTHOM
IUIOTHOCTBIO 3apA/a.
[IpoBogHMKM BO  BHEIIHEM  AJIEKTPOCTAaTUYECKOM  Tmone. HaBeneHHble — 3apsnbl.
DnekTpoeMKocTh. CoeTMHEHNE KOHIEHCATOPOB.
[Tonsspuzanus qudIIeKTpUKOB. BekTop nonspusanuu. HanpsskeHHOCTD 2JEKTPUUYECKOTO MTOJIS
B AMDJIEKTPUKAX. DHEPTUS U IUIOTHOCTh SHEPTHH JIEKTPOCTATUUECKOTO MOJIS.
OnexTpuueckui Tok. 3akoH Oma it yyactka nenu. ConpoTHBIEHNE IPOBOIHUKA.
CropoHHME CUiBl. DNEKTPOJABHKYIIAs cuia. 3akoH Oma i ydacTka LENu, COAEPKaLIEro
O/1C. Pa3HOCTh MOTEHIIMAIOB U HANIPSKEHHE.
PaboTa 1 MOIITHOCTH B 1I€MTH TOCTOSTHHOTO TOKA. 3aKkoH Jlxoyins — Jlenna.
PasperBnennsie nenu. [Ipasuna Kupxroga.
Knaccuueckas Teopusi 3J€KTPONPOBOAHOCTH METAJUIOB. 3aBUCHUMOCTh CONPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CobcTBeHHas ¥ MPUMECHAsl TPOBOAUMOCTH TOTYIPOBOHUKOB.
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50.

51.

48.

TepMoaneKTpOHHAs SMUCCHUSI M KOHTAKTHBIE SIBJICHUS B METaUIaX M TMOJYNPOBOJHUKAX.
Pabora BbIX0/1a 2IEKTPOHOB U3 METaIa.

TepmoanekTpoHHasi sMuccus. TepMmodssieKTpuueckue siBiacHUs. KOHTakTHbIE SBJICHHUS B
MOJIyIIPOBOJIHUKAX.

[IpoBOIUMOCTE  DJIEKTPOJIMTOB. DJEKTPOJIMTHYECKAss Juccolnuanusa. 3akoH Oma s
3JEKTPOJUTOB. 3akoHbl Dapanes.

CamMocTosATenbHBIA Ta30BbId paspsan. Buasl paspspa (Tiieromui, AyroBoil, MCKpOBOW u
KOpoHHBIN). KaTtoaHbie ay4n.

MarautHoe MoJsie 3JIEKTPUYECKOro ToKa. 3akoH Ammnepa. MHIykuus M HanpsKEHHOCTb
MarHutHoro nosis. 3akoH buo-Capapa-Jlamiaca.

MarsuTtHO€ 110J1€ IPSIMOTO U KPyrOBOIrO TOKOB. MarHuTHBIN ITOTOK.

JlelicTBUE AIEKTPUYECKOI0 U MAarHUTHOIO MOJIeH Ha IBYKYIuiics 3apsia. Cuna Jlopenna.
MaruauTHble CBOMCTBA BellecTBa. HaMarHMueHHOCTh. MarHuTHast MPOHULIAEMOCTb.

Hua-, mapa- u ¢peppomaraetTusm. MarauTHeIi rucrepesuc. Touka Kropu.

Omnbrtel Gapanes u npaBuwio JleHna. DAeKTpoABIKYIIAs cujla UHAYKIMU. BuxpeBbie TOKU.
CaMOMHIYKLIMS M B3AUMOWHTYKLIHS.

DIEeKTPOABMKYIAsA CHJIa CAaMOMHAYKIUU. WHIYKTUBHOCTh. DHEPrusi MAarHUTHOTO TIOJIS
ToKOB. B3aumonnnykius. Tpancpopmatop.

DJeKTpOMarHuTHOEe mojie. BuXpeBoe  3JIEKTpHUUECKOE  TMOJeE. Tox  cMmenieHus.
DIIEKTPOMAarHuTHOE I0JI€.

VYpaBHenuss Makcsenna.

DnekTpuueckuil konedarenbHblii KOHTYp. CoOcTBeHHBIE Konebanusa, popmyna Tomrcona.
3aryxaroiue KojaeoaHusl.

Breinyxaennsie konebanus B KOHType. PezoHaHc.

DJNIeKTPOMarHuTHBIE BOJHBI, CKOPOCTh HX pacnpocTpaneHus. [lotok sHepruu. BexTtop
Ymoga-IloitHTunra. Illkana 31eKTpoMarHUTHBIX BOJIH.

[Tonyuenue mnepemennoit IJ[C. Ksasucrammonapueiii TOk. J[leficTByromiee u cpeaHee
3HaUYEHHE NePEMEHHOr0 ToKa. COIpOTHBIICHUE.

NHOyKTUBHOCTP W €MKOCTh B IIENU IEepeMeHHOro Toka. llocrnenoBaTenbHbld U
napajuieIbHbII pe30HAHC.

PaboTa 1 MOIIIHOCTH B 1IEMU NTEPEMEHHOTO TOKA, aKTUBHAS M pEaKTHUBHASI MOIITHOCTb.

IIpumepHbIii NepevyeHb BONPOCOB K 3K3aMeHy (3 cemecTp)

1.

o &

o

10.

dDu3nyecKkas ONTHKA M KBAHTOBasA pusuka. PU3nKa aTOMOB M MOJIEKY.I.
WnTepdepenius cBera. [lomockl paBHOro HaKJIOHA M paBHOW TONIIUHBI, Kojbla HeloToHA.
[TpumeHenue nHTEpPEpEHLINU, UHTEPHEPOMETPHI.
Hudpaxnus csera, meton 30H ®penens. Judpaxnus ot oxHoi menu. JudpakumonHas
pEIIETKA U €€ XapaKTEPUCTUKH.
PentrenoBckue snyun, nudpakius peHTTeHOBCKUX Jydel. Judpakius Ha ynbTpa3ByKOBBIX
BosiHaxX. [IpuHIMIEI rogorpadumu.
3akoH Mamntoca. [lonspuzanys cBera npu OTpaXeHUH U IPETOMIICHUH.
PacnipocTpaneHne cBeTa B KpUCTA/UIAX, ABOMHOE JydenpeaoMieHue. BpaleHue miockocTu
noJssipu3anuy, 3akoH dapanes.
Hucnepcust cera. Ilornomenue cBeta, 3akoH byrepa. I'pymmoBas u ¢da3oBas ckopocTu
cBera. PaccessHue cBeta. MosiekynsipHOE pacCcessHHE.
N3mepenune ckopocTu cBeTa. PacnpocTpaHeHue cBeTta B ABHXKyIuXcs cpepax. Onsit duso.
OnbiTel Maiikenscona-Mopau.
O dexr Homepa.
OnTuueckre XapaKTepUCTHUKU CPelbl U WX 3aBUCUMOCTb OT MHTEHCHUBHOCTH M3JIyYEHUS.
OTKIMK HEMHENHOM cpe/ibl Ha BHELITHEE BO3/IEHCTBUE.
TermioBoe wu3nydyeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3axonsl Credana-
bonbimana u cmemenus Buna.
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['unoresa [lnanka. @oroaddext. Popmyna DitHIITEHHA 47151 BHEITHETo hoTorddexTa.

JHaBnenue ceera. Dpdext Komnrona.

KopnyckyisspHO-BOIHOBOH Ayalli3M, IPUHLMII JOTIOJIHUTEIBHOCTH.

ChexkTpanbHble CEpUM  M3Iy4eHUs aromapHoro Bojxopoja. Popmyna banbmepa.

[InanerapHas MoJenb aToMa.

[Tocrynatel bopa. Moaens atoma Bojoposa o bopy.

Bonanst ae bpoitnia. CooTHoIIEHNHE HEOTIPEAEIEHHOCTEN.

VYpasuenue Lllpeaunrepa, odriee u A CTAIIMOHAPHBIX COCTOsAHUN. KBaHTOBaHME SHEPTUU.

[Tpocreiiie 3amau B KBAaHTOBYKO MexaHMKy. KBanToBble uncia. CHHH 3JIEKTpOHa.

[Tpuniun [Maynu. MynbTUIIIETHOCTD CHIEKTPOB.

CrnimH-opOuTanbHOe B3auMojieiicTBe. MeXaHN4eCKU MOMEHT MHOTORJIEKTPOHHOTO aTOMa.

Ilepuonnueckas cuctema 3JIEMEHTOB.

HMoHHas ¥ KOBaJeHTHas CBs3b. MosekyisipHble crekTpbl. KomOuHaMoHHOE paccesHue

CBeTA.

CrnoHTaHHOE U BBIHYXKJEHHOE u3nyueHue. Jlazepsl.

BripoxaeHHbIN 3JIEKTPOHHBIN ra3 B MeTajuiax. DHeprust depmu.

OOpa3zoBaHue »SHEPreTMYEeCKUX 30H B KpUCTAIaX. 3OHHAs CTPYKTypa METaJUIOB,

I3eKTpuKkoB. COOCTBEHHAs U IPUMECHAst TPOBOIUMOCTb.

®u3uKa AaTOMHOTIO /Ipa U 3JIeMeHTAPHBIX YacTul. MoJiekyJasipHas GU3UKA U

TEePMOAHUHAMMKA.

CocraB sipa. XapakTepUCTUKM aTOMHOIO siipa. SlnepHble CHIIBI M UX CBOWCTBA. DHEPrus

CBS3U SpA.

Mopnenn aromHoro snpa  (kamenbHasi, o0OojouedHas). PannoakTUBHOCTB, 3aKOH

PaAOAaKTUBHOIO pacnaja, MpaBuila CMEIICHUSI.

Anbda-pacnaz, 6era-pacnaj, raMma-uznydeHue. Anepusie peakiuu. Jlenenue anep. Llenubie

peakuuu aeneHus. Peakius cuHTe3a aTOMHBIX s11€p.

OCHOBHBIE  XapaKTEPUCTHUKU  BJEMEHTApPHBIX YacTUL. 3aKOHbl COXpaHEHMs  JJis

3JeMeHTapHbIX YacTull. KBapkoBas MOJENb aIpOHOB.

OcHOBHBIE MOJOXEHUS MOJIEKYJISpHO-KHHETHYecKol Teopuu. WneanbHblil raz. OcHOBHOE

YpaBHEHHUE MOJIEKYJIIPHO- KHHETUYECKON TEOPUHU I'a30B.

OnbITHBIE ra30Bble 3aKOHBI. YpaBHeHue Knaneiipona - MennaeneeBa. BHyTpeHHsIs1 sHEprusl.

Yucno creneHei cBOOOIbI Fa30BbIX MOJEKYI.

Cpennue BeIMUYMHBI B ONHWCAaHUU MOJEKYJISPHBIX cucTeM. PacmpeneneHue dvactull Mo

3HAUEHUSAM IIOTCHLIMAJIbHOW DSHEPIUM BO BHEIIHEM CHJIOBOM Tnosie. bapomerpuueckas

dbopmymna.

Pacnipenenenne MakcBeiia o CKOpOCTAM TEIUIOBOTO ABMKEHHA. CKOPOCTH MOJIEKYIL.

[TepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.

[TpuMmeHeHne nepBoro Havyajga TEPMOJINHAMUKH K H30IIpOLIECCaM.

AnnabaTUYeCcKuii MpoIiecc B uaealbHOM Tasze. [lonmurponudeckue mporeccol.

TemnoeMKoCTh B pa3an4HbIX Ipoleccax. TermioeMKoCTb CMECH T'a30B.

PaBHOBecHble M HepaBHOBecHble mpolecchl. OOpaTuMble UM HEOOpaTHUMbIE IPOIIECCHI.

[Muknu4eckre KpyroBble MPOLIECCHI.

Huxn Kapro. XonoaunbpHas u TeruioBast Mamunaa. KosdduimenT nonesHoro neicTBus.

Bropoe Hauano TepMOIMHAMMKH Al OOpPaTHMBIX MPOLECCOB. DHTPOMMA Kak (QYHKIUSA

COCTOSIHUSI CUCTEMBI.

Bropoe Hauano TepMoaMHAMHKH Ui HeoOpaTuMBIX IpoueccoB. HepaBenctBo Kiaysmyca.

[TpuHIMIT BO3pacTaHUsI SHTPOIUH.

SIBieHMs mepeHoca M UX TEeOpus AJIA UACAIBHBIX ra3oB. TemnonpoBogHOCTb. BHyTpeHHEE

tpenue. Auddysus.

Pacnpenenenne Monekyn MO JJIMHAM HMX CBOOOAHBIX MpoberoB. OOmiee ypaBHEHHE s

SBJIEHUS TIEPEHOCA B UJICATbHBIX ra3ax.

. Anddysus B uaeanbHbIX razax. TemionpoBOAHOCTD B UIEATbHBIX Ta3ax.



43. Cunbl  MEXMOJIEKYJISIPHOTO B3aMMOJEHCTBHs. YpaBHeHHe Ban-nep-Baanbca. M3oTepmbl
Ban-pep-Baanbca. Kputnueckoe cocTosiHUE BEIIECTBA.

44. BHyTpeHHSs S3HEPIUsl pealIbHOTo ra3a. CokMyKeHUe ra3oB U MOJIYyYeHHE HU3KUX TEMIIEPATYpP.

45. CpoiicTBa KUIKOTOo cocTtossHus. [loBepXxHOCTHBIM cioil. [loBepXHOCTHOE HaTsIKEHHE.
CmaunBaHue, HeCMaylBaHUE, KPA€BOM yTroJl.

46. JlaBneHue 1o U30THYTOM MOBEPXHOCTHIO )KUIKOCTH. KanuiisipHble sBiIeHUS.

47. KpucTtajulnuecKoe COCTOSIHME BellecTBa. OHEprus cBs3u. OCHOBHbBIE XapaKTEPUCTHKU
kpuctayioB. Kinaccudukanus KpucTaiioB.

48. Anuzotponusi. JledexThl B KpucTalIax.

49. ®azoBple TIEPEXOIbl MEPBOTO0 U BTOPOTO poja. YpaBHeHue Kianeiipona - Knaysuyca u ero
OpUMEHEHHe K TpoleccaM UCIApeHHs, KOHACHCAIMM, CyONIMManuu, IUIABJICHUS U
KpUCTaJUIM3aLUU.

50. Inarpamma cocTOsiHHA BeliecTBa. TpoitHas Touka.

51. Camoopranuzanus B GU3MYECKUX CUCTeMax. TemioBas KOHBEKIMs KaK MPOTOTHUI SBJICHUN
caMOOpraHu3auy B (pusuke.

52. Cuneprerudeckuii moaxoa. CaMoopraHu3anus 1 Xaoc.

A) 3auem c oyenxoli BBICTABISIETCS MO UTOraM pabOThI B CEMECTpe M IO pe3yibTaraM
co0eceoBaHus
Ha 3auere cryneHTy mpenjaraeTcsi OTBETUTh Ha JIBa TEOPETUYECKUX BOMPOCA U PEIIUTH
bu3MYecKyI0 3a/1a4dy, IpU 3TOM YYUTHIBAIOTCS PE3yJbTaThl padoTa OO0ydaroIIMXCS B TEUCHUE
CEMeCTpa: BBINIOJIHEHUE 33JaHUN JJIs CaMOCTOSATENbHOM paboThl (ydacThe B JUCKYCCHSIX,
pelIeHre 3aa4, BRIOJTHCHHE JJA00PATOPHBIX pa0dOT M MOATOTOBKA OTYETOB IO PE3yJIbTaTaM HMX
BBITIOJTHCHH S )
Cobecedosanue no meopemuieckum 60NPOCam

ITokaszarenu Kpurepun
Oteetsl  Ha ® COJEprKaHHE OTBETA COOTBETCTBYET IIOCTABIICHHOMY BOIIPOCY
BOIPOCHI ® pacKpbIBalOTCS Hanbosee 3HaYMMble (DaKThl, HAYUHbIE [10JIOKEHUS,
e colOmoJaeTcs JIOTMYECKYI0 MOCIEI0BATENbHOCTh B H3JI0XKEHUHU
Marepuaia
OteTel  Ha ® COJEp:KaHHE OTBETA COOTBETCTBYET MIOCTABIIECHHOMY BOIIPOCY
JMONOJTHUTEJIbHBIC ® packKpbIBalOTCS Hanbosee 3HaYMMble (DaKThl, HAYYHbIE MTOJIOKEHUS,
BOIPOCHI e COOMOAeTCsl JIOTUYECKYH0 TOCIEI0BATEIbHOCTh B  HM3JIOKEHUH
Marepuaia

[Tpumeps! pu3mueckux 3amay, MoKa3zaTed U KPUTEPHH MTPUBECHHI B 11.8.1.
OmmemKa «OMAUYHON
BBICTABIIICTCS CTYJIEHTY, €CIH: MaTepual yCBOGH B IIOJHOM OOBEME; CTYICHT HWMeEeT
BCECTOPOHHEE, CHCTEMaTH4eckoe H TIyOOKoe 3HaHWe Yy4yeOHOro TpeaMmeTa, BiajeeT
H€06XOI[I/IMBIMI/I YMCHI/IHMI/I N HaBBIKaMWH, TCXHOHOFHQCCKOﬁ TepMHHOHOFHeﬁ; HpeI[CTaBJ'IeHI)I
OTUY€THI IO BceM J1ab0OpaTOPHBIM paboTaM; BHITIOJIHEHBI 3aJJaHHs 10 CAMOCTOSITENIbHOM padoTe.
Ommemxka «xopouio»
MONy4yaeT CTYJEHT, €CIM: B YCBOCHHHM MaTepuajga HUMEIOTCS HE3HAuUuTeNbHbIE MPOOeHl,
U3JIOKEHUE MaTepuana HEJIOCTaTOYHO CHUCTEMATH3HUPOBAHO, OT/CIbHBIC YMEHHS W HABBIKU
HEJOCTAaTOYHO YCTOWYMBBI, MPEACTABIEHBI OTUYETHI MO OOJbIIeH YacTu TabOpaTOpHBIX padoT;
BBITIOJTHCHBI 33]JaHUS 110 CAMOCTOSTEIBLHOU padoTe.
Ommemka «y0061emeopumenbHoy
CTaBUTCS, €CITM B YCBOGHWW MaTepuajga HMEIOTCS MpoOebl: MaTepuaa u3jaraeTcs He
CUCTEeMaTU3UPOBAHO, OTIEIbHBIE YMEHHUS HEAOCTATOYHO YCTOWYHMBBI, BHIBOJBI U 0000IIECHUS
apryMEHTHPOBAHBI C1a00, B HUX JIOIYCKAIOTCS OMIMOKH, OCHOBHOE COJIep)KaHWe MaTepuajia He
YCBOGHO B TIONHOM 0OOBEME; TMpeAcTaBiIeHbl OTYETHI 1O JabOpaTopHBIM paboTam U
CaMOCTOSITENIbHON paboTe HEe B MTOJTHOM 00bEME



b) Dxzamen no oucyunaune cocmoum u3 08yx yacmeii.

Ha sk3ameHe CTyIeHTY mpejyiaracTcs OTBETUTh Ha TEOPETHUYSCKUN BOIMPOC (BOIPOCHI) H
pemuTh (QU3NYECKYI0 3a1ady, MpPH TOM YYHTHIBAIOTCS PE3ylbTaThl paboTa oOydaromuxcs B
TEYCHHE CEMECTpa. BBINOJHEHUE 3aJaHMi IS CaMOCTOSATEIBHOW paboThl (y4acthe B
JUCKYCCHSIX, PEIICHHUE 3a/]ay, BBITIOJHEHUE JTa00paTOpHBIX pabOT M MOATOTOBKA OTYETOB TIO
pe3yJibTaTaM MX BBITIOJTHCHHS )

Cobecedosanue no meopemuyeckum 60npPoCcam

[Tokazarenu Kpurepuu

OrtBeTn 10 | e co/Ep>KaHUE OTBETA COOTBETCTBYET ITOCTABJIEHHOMY BOIPOCY

BOIIpOoCcam ® PACKpBIBAIOTCS HanboJee 3HaUnMble (DaKThl, HAYYHbIE TTOJIOKECHHUS,

bunera e coOuofaeTcs  JIOTMYECKYHO  IOCIENOBAaTEIbHOCTh B M3JI0KEHHUU
Mmarepuaa

OrtBeTn Ha | e cojepXkaHUE OTBETa COOTBETCTBYET IIOCTaBICHHOMY BOIIPOCY

AOIOJTHUTEIBHBIC | @ PAacKPBIBAIOTCS HanOOJee 3HAYNMBbIE (DAaKThI, HAYYHBIE ITOJIOKEHHUS,

BOIIPOCHI e coOmromaeTcss  JIOTMYECKYIO — TOCIEAOBATEIBHOCTE B HM3JIOKCHHH
MaTepuaia

[Tpumeps! pu3nvecKux 3a1a4, NOKa3aTeH U KPUTSPUN TIPUBEICHBI B I1.8.1.

Ommemxa «OMAUYHON

BBICTABJISIETCSA CTYJEHTY, €CJIM: MaTepHall yCBOCH B TIIOJHOM OOBEME; CTYIEHT HMEeT
BCECTOPOHHEE, CHCTEMaTH4YecKkoe M TIyOOKoe 3HaHHe Yy4yeOHOro TpeaMmeTa, BiajeeT
HEOOXOAMMBIMH YMEHHSIMU W HaBBIKAMH, TEXHOJOTUYECKOW TEPMHUHOJIOTHEH; MPEICTaBICHBI
OTYETHI TIO BCEM JIA0OPATOPHBIM pab0TaM; BBIMTOJIHEHBI 3aJaHUS TI0 CAMOCTOSTEILHOM padoTe.
Ommemxka «xopouio»

MOJy4yaeT CTYJEHT, €CJIM: B YCBOCHHMHM MaTepuajga HUMEIOTCS HE3HAuUTeNbHbIE MPOOebl,
U3JIOKEHUE MaTepuaia HEJOCTaTOYHO CHUCTEMaTH3MPOBAHO, OTNEIbHBIC yYMEHHUS U HaBBIKU
HEJOCTAaTOYHO YCTOWYMBBI; MPEACTABIEHBl OTYETHI MO OOJbIIel YacTu T1abOpaTOPHBIX pabdoT;
BBITIOJIHEHBI 33JIaHUS T10 CAMOCTOSATEILHOM padoTe.

Ommemka «y0081emeopumenbHo)

CTAaBUTCS, €CJIM B YCBOCHHHM MaTepHalia HMMEIOTCA TMPOOENbl: MaTepuan M3Jaraercs He
CHUCTEMATU3UPOBAHO, OT/EIbHBIE YMEHHUS HEAOCTATOYHO YCTOWYHMBBI, BBHIBOJBI M 0000IIEHUS
apryMEHTHPOBAHBI CJ1a00, B HUX JOMYCKAIOTCSA OIIMOKH, OCHOBHOE COJIEp)KaHHWE MaTepuasa He
YCBOGHO B TIONHOM 0O0BEME; TMpeAcTaBleHbl OTYETHI MO JAaOOpaTopHBIM paboTam U
CaMOCTOSITENIbHON paboTe He B MOJIHOM 00bEME

JlokyMeHT coctaBiieH B coorBercTBUM ¢ TpeboBanusmu PI'OC no wnampasnenuto 44.03.04
«[IpodeccronansHoe o0ydeHue (1o OTpacisiM) YTBEP)KICHHOTO INpHkazoM MunHoOpHayku PP
Nel24 ot 22 despans 2018r.

Pa3pabGorunku:

I'aBpuittok A.B., nouenTt kadenpsr usuku [T UT'Y

Kosanesa H.II., nouent xadeapsl puzuku [I11 UT'Y

MouceeB A.A., noueHt kadenpst puszuxu [T UT'Y
Hacmosawaa npoepamma, He moxem 6bimb eocrnpoudsedeHa HU 8 KaKkoli ¢opme 6e3 npedsapumesnbHO20
MUCbMEHHO020 pa3peweHuUs Kagedpsi-pa3pabomyuka NpozpamMmel.



