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|. TTlosicHUTEJbHAS 3ANMUCKA

OOpa3zoBarenbHasi JEATEIBHOCTh MO JIOTIOJIHUTENBHONW 0011e00pa3oBaTeIbHON Mporpamme
(OI1) ecrecTBeHHOHaY4YHOU HampaBieHHOCTH «DPU3HKay HaIlpaBlieHa Ha:

- (hopMupOBaHNE HAYYHOTO MUPOBO33PEHHS, HAYYHOTO MBIIUICHUS;

- OCBOCHHE METOJIOB HAyYHOTO MO3HAHHS MHpa U Pa3BUTHE MCCIIEOBATEIBCKAX CIIOCOOHOCTEH
o0ydJaromuxcs, ¢ HaKIOHHOCTSAMU B 00JaCTH €CTECTBEHHBIX HAayK (cdepa IeaTeIbHOCTH «UEIOBEK-
IIPUPO/Ia» WU OKPYKAIOIUN MUP);

- peanu3aluio MoTpeOHOCTH YeJIOBEeKa B KIAaCCU(DUKALMU U YIOPSIIOUYMBAHUH OOBEKTOB OKpPY-
KAIOIIETr0 MUpa Yepe3 JIOTUYECKUE OIIEPALIHH.

Lenpto peanuzanuu JJOI1 siBisieTcss OCBOGHUE U COBEPIICHCTBOBAHUS 3HAHUH CITyIIaTesiei B 00-
JAaCTU MEXaHUKHU, MOJEKYJISIpHON (PU3UKH, OCHOB JIEKTPOAWHAMHUKH, ONTUKH, KBAHTOBOW M aTOMHOMN
¢u3uky; HGopMUpOBaHHE YMEHU U HABBIKOB MPAKTUYECKON PaOOTHI, Pa3BUTHE TBOPUYECKUX CIIOCOOHO-
CTEH.

3amauun peanmzanuu JOIT:

- copmMupoBaTh y ydamuxcs 0a3zy 3HaHHH, 00€CIEUNBAIOIIYI0 UX JOCTATOYHO BBICOKYIO KOHKY-
PEHTHYIO CIOCOOHOCTh Ha 3TaIre MOCTYIJIEHUs B TeXHu4Yeckuii BY 3;

- IOATOTOBUTH yYallIUXCsl, ODUEHTUPOBAHHBIX HA TEXHUYECKUI U €CTeCTBEHHOHAYUHBIH IpOoduiIb
00y4eHHs, K yCBOCHUIO MaTepHalia MOBBIIICHHOTO YPOBHS CIOXKHOCTH 10 (pr3HKe;

- MO3HAKOMHUTH YYallIUXCs C BUAAMH JEATEIILHOCTH, HEOOXOAUMBIMU Ul YCIIEIIHOTO YCBOEHUS
npoGUIEHON TPOTPAMMBI.

CopneprxaHue Kypca MOMOXKET YYEeHHKaM IOJATrOTOBUTHCS K HocTyruieHuto B BY3 Ha u3bpanHyto
CHEIHAbHOCTb, MOJYYUTh PEAbHBIM OMNBIT PElIeHUs MPAaKTUYECKUX 3a/ad U 3a/ad, MPeJJIoKEHHBIX
JUIs c/lavuM HK3aMeHa B (hopMme U o MaTepuanam EI'D.

[Iporpamma aapecoBana noapoctkam 15-17 ner.

ITporpamma paccunrtana Ha 2 roga oOy4deHus.— 120 yacos.

@DOopMBbI OTUYETHOCTH yUAIIUXCS:

- IPOBEJICHUE YCTHBIX U MMCbMEHHBIX OIPOCOB 10 TEMaM KYpCa;

- BBICTYIIJIEHUE HAa KOH(EpEeHIMIX, OTMMIINA/IaX, CMOTpax.

[Ipoiinsg maHHBIA Kypc, ydaliecs CMOTYT pelaTh 3aJjaud CPEIHEro YpoBHS CI0XKHOCTH Ha 6ase
3HaHUH BBIIYCKHUKA CPEAHEH IIKOJIBI.

Pesynpraramu ocBoenus JOI1 npuBenens! B Tabauue 1.

K ocBoenuto JIOIT momyckatorcst mtoOblie uiia 6e3 npeabsBiacHus TpeOOBaHUM K YPOBHIO o0Opa-
30BaHUA.



Ta0muna

Ilnanupyemble pe3yabTaThl 00y4eHHUsI

udp
KOMIIETEHI[MHA

HanmenoBanue xomie-
TEHLINHU

[Tnanupyemsie pe3yabTaThl 00yYeHHUS IO TUCIUILTHHE

K-1

c(hopMUPOBAHHOCTH
MPEJCTABIICHU O poJIu
u MecTe (QHU3UKH B CO-
BPEMEHHOM Hay4HOH
KapTHHE MHpa

Ymersn:

Y-(K-1)-1 nons3oBarbest PU3NUECKON TEPMHUHOIOTHEN M CHM-
BOJIMKOW;

Y-(K-1)-2 BoigBurarth runoTessl Ha OCHOBE 3HAHHs OCHOBOIIO-
Jararonmx GU3HYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TIPOBE-
PATH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMH, HOPMYIUPYS LETH
HCCIIEIOBaHUS;

Y-(K-1)-3 06pabaTbiBaTh pe3ybTaThl H3MEPEHHUIA, OOHAPYKH-
BaTh 3aBUCHMOCTH MEXY (PU3HUECKUMHU BETHUMHAMH, OOBsIC-
HATH [OJTyYEHHBIE PE3YIBTATHI M JENIATh BHIBOJIBI;

Baagers:

B-(K-1)-1 meTonamu caMOCTOATENBHOTO IJIAHUPOBAHHKS M IIPO-
BeJICHHS (PM3UIECKUX DKCIIEPHUMEHTOB, OIIMCAHUS U aHAIK3a I10-
Jy4eHHON U3MEPHUTENbHON HH(POPMAINH, ONPEAeTICHHUs T0CTO-
BEPHOCTH TIOJYYEHHOTO PE3yJIbTaTa.

K-2

MOHUMaHue (PUINIECKON
CyIIHOCTH  HaOroae-
MbIX BO BceneHHOU siB-
JIEHUI

3HaTh:

3-(K-2)-1 obmue usndeckue 3aKOHOMEPHOCTH, 3aKOHBI, T€O-
pUH, TIPENICTABICHUS O AeCcTBUN BO BeeneHHOH Qu3niecknx
3aKOHOB, OTKPBITHIX B 3¢MHBIX yCIIOBHUSIX.

Ymern:

Y-(K-2)-1 pemiats (usuueckue 3a1auu;

Y-(K-2)-2 viccrnenoBarh 1 aHATM3UPOBATH Pa3HOOOpasHbie (Hu-
3UYECKUE SBICHUS U CBOMCTBA OOBEKTOB;

OOBSICHATH MPUHIIUIIBI pabOTHI U XapaKTEPUCTUKH TPUOOPOB U
YCTPOMCTB;

Y-(K-2)-3 00bsACHATH CBsI3b OCHOBHBIX KOCMHYECKUX O0BEKTOB
¢ reO)U3MIECCKUMH SBICHUSIMH;

Baapners:

B-(K-2)-1 ocHoBomnosararomuMu GU3NYeCKUME TIOHSTHAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMHM;

K-3

NOHUMAaHUE PONU PU3H-
ku B (opmmupoBaHun
Kpyro3opa u (yHKITHO-
HaJIbHON TIpaMOTHOCTH
YeloBeKa IS PelIeHHs
MPAKTHYECKUX 3a/1a4

YMeTh:

Y-(K-3)-1 npumeHsTH MOJIyYEHHbIE 3HAHUS IS OOBACHEHUS
YCIIOBUI MpoTeKkaHus (GU3NIECKUX SBJICHUN B IPUPOC U IS
MPUHATHUS IPAKTUUECKUX PEIICHUM B IOBCETHEBHOM JKU3HU;
Y-(K-3)-2 nporno3upoBaTh, aHaIM3UPOBATh M OIIEHUBATH I10-
ciencTBUS OBITOBOM M IPOM3BOICTBEHHOM! JESITETLHOCTH YeII0-
BeKa, CBA3aHHOM ¢ (U3NYSCKUMH MPOLIECCAMHU, C TIO3HMIINH KO-
JIOTHUYECKOI 0€30I1aCHOCTH;

Baanern:

B-(K-3)-1 ocHOBHBIMH METOIAMHU HAYYIHOTO TTO3HAHMS, HC-
MOJI3yEeMBIMHU B (PH3UKE: HAOMIOACHUE, OITUCAHUE, H3MEPECHHUE,
SKCIIEPUMEHT;




Il. CTpykTypa u conepxaHue NporpaMmbl

2.1. Y4eOHbIii miIaH
OO11ast TpyI0EMKOCTh IIPOTpaMMBbI cocTaBisieT 3,3 3a4éTHbIX eaunull, 120 yacos.

TpynoemkocTs NporpaMMbl M BU/AbI y4e0OHOI padoThI

Tabnuna 2.
| roa 2ron
. Bcero
Bun yueOHo# padoThI
HaCo0B | 1 cemectp | 2 cemectp | 1cemectp | 2 cemectp
Ay1uTOpHBIE 3aHATHS (BCEro) 120 26 34 24 36
B ToM uucne: - - -
Teopusi Jlexuun 40 10 10 6 14
MoaKTuKa [IpakTuueckue 3anstus (113) 60 14 16 16 14
P JlaGopaTopHbie paboTsI (JIP) 20 2 8 2 8
HToro: (4acoB) 120 26 34 24 36
Pacnpenesienue yueOHOI HATPY3KH 0 pa3jesiaM NPOrpaMmbl
Tabnuma 3.
Buabl y4eOHOIl HATPY3KH M UX TPYAOeM-
KOCTh, YaChl
Ne dDopMbI aTTE-
HaumeHoBaHue pasjae- Teopus IIpakTuka
pas- JIa NporpamMMbl Mpakru- | Jlagopa- | _ FuH / Kou-
Aena p Bcero P p TpoJs
Jlekuuu | 4eckue TOpPHBIE
3aHATHA padoThI
1 dusznyeckne 0OCHOBBI Me- 28 10 14 4 KOHTpOJ'ILHOG
XaHHUKHU 3aHATUC
2 Craructiueckas Gu3nka u 20 4 12 4 KonTponbHoe
TCPMOJHAMHKA 3aHATUC
3 BHQKTpI/ILIQCTBO U MarHe- 36 12 20 4 KOHTpOJ'ILHOG
TU3M 3aHATUC
4 | BonHOBasi ONTHKA 12 4 4 4 KontponkHoe
3aHATUC
5 | KBanroBas ¢usmka 24 10 10 4 Konrpoubroe
3aHATUC
Hroro: 120 40 60 20




2.2. Copaep:xkaHnue yueOHOro njiaHa

Teopus
Ta6nuua 4. JIeKuMOHHBIE 3aHITHS
Ne | Homep Tema JIEKIIMOHHOT0 3AHATHS, Tpyno-
o\ | pasgena KpaTKoe coJep:kaHue 3aHATHS (TeMbl) €MKOCTb,
JacoB
1 1 Beeoenue 2

Tema 1.1. Dnemenmut KunemamuKu

1.1.1.. Cuctemsl orcueta. CKanspHble U BEKTOpPHbIE (PU3NUECKHIE Be-
mnarHbl. OCHOBHBIE KHHEMATHYECKHE XapaKTEPUCTUKH MPH MTPSIMO-
JMHEHHOM JIBI)KCHUH YaCTHIL.

2 1 Tema 1.1. Inemenmol Kunemamuku (RpoooIHceHue) 2
1.1.2. CxopoCTh ¥ YCKOPEHHUE YACTHUIIBI IPY KPUBOJIMHEWHOM JABUKCHUH.
JIBYDKEHHE YACTHIII TI0 OKPY)KHOCTH. YTIIOBasi CKOPOCTh U YTIIOBOE YCKO-
PEHHE U CBA3b MEXKIY HUMHU.

3 1 Tema 1.2. Dnemenmol Ounamuxku wacmuy 2
1.2.1. OcHoBHas 3anaya auHaMuku. [lepssiii 3akoH HeroToHa. [Tons-
THE UHEPLHUAIBbHOU cucTeMbl oTcueTa. Cuibl. OCHOBHOE YpaBHEHUE
JUHAMUKH MOCTYIATEIbHOTO ABUAKEHHUS — BTOpOU 3akoH HproToHA.
Tpetuii 3akoH HeroroHa.

1.2.2. Junamuka cucreMsl yactul. Llentp macc. Imnynec. 3akoH co-
XpaHeHUs] UMITYNbCa KaK QyHIaMEHTAIbHBIA 3aKOH TPUPOIBL.

4 1 Tema 1.2. dnemenmot ounamuxu uacmuy (npoooicenue) 2
1.2.3. DHeprus, padora, MomHOCTH. PaboTa crel. Kunetndaeckas sHeprus
MEXaHHUUYECKON CHCTEMBI U €€ CBSI3b C Pa0OTON CHJI, IPUIIOKEHHBIX K CHC-
TeMme.

1.2.4.3aK0H cOXpaHEHHs] MEXaHUYECKON IHEPTHH.

5 1 Tema 1.3. @uszuka Konedanuil u 601H 2
1.3.1. O6mue npeacTaBneHus 0 KoJedaTeIbHBIX U BOJHOBBIX IIPOIIEC-
cax. EnuHbIN 0IX0/] K ONTMCAHMIO KOJIeOaHUI U BOJIH pa3InYHON (Qu-
3UYECKOU MPUPOIBI. AMIUIUTY 1A, KPYTOBasi 4acToTa U (a3a rapMoHH-
4yecKuX KosnebaHuil. BektopHbie quarpamMmel. ['apMoHIYeCcKUil OCIHII-
ssitop. [IpykuHHBIH, QU3MUECKUN 1 MATEMAaTHYSCKUN MasSTHUKU.
OHeprus rapMOHUYECKOT0 OCHMIIISTOPA.

6 2 Tema 2.1. MoneKyaapHno-Kunemuueckas meopus 2
2.1.1. Makpockonuyeckoe cocTosiHue. @u3nuecKue BEIUYUHBI U CO-
cTostHUS (hu3ndeckux cucteM. Mojienb uieaabHOro ra3a. Moleky-
JSPHO-KMHETUYECKHUE MPEICTaBICHNA. Y paBHEHHE COCTOSHUS H/le-
anbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO-KMHETUYECKON
TEOPHH UJICATHLHBIX Ta30B. [loHATHE TeMIepaTyphl.

2.1.2. Pacpenenenust MakcBesuia MOJIEKYJ HJI€ATBHOTO Ta3a Mo CKO-
poctsim. CpeHsist KBagpaTHYHast CKOPOCTH MoJieKyil. CpenHsisi KuHe-
THUYECKAs! SHEPIUsl MOJIEKYJIBL.

2.1.3. Uzomnporecchl.

7 2 Tema 2.2. Ocnosvt mepmoOuUHAMUKU 2
2.2.1. Crenenu cBOOOIBI MOJICKYIIBI. 3aKOH PAaBHOMEPHOT'O pacIpe/ielie-
HUS DHEPTUH TI0 CTETIeHAM cB0OObI MoseKyl. IlepBoe Havano repmoau-
HamuKH. BayTpenHnss sneprus. Pabora ra3a npu u3mMeHeHnn ero o0beMa.
TemnoeMKocTh
2.2.2. [IpumeHeHune nepBOro Havana TEPMOJIUHAMUKH K U30IPOLIECCAM.

A nrabaTHdecKuii mporiecc.




Homep
pasjaena

Tema JeKIIMOHHOI0 3aHATHS,
KPaTKoe coJiep:KaHue 3aHATUs (TeMbl)

Tpyno-
€MKOCTb,
4acoB

2.2.3. KpyroBoii npouecc (umkir). OOpatuMeie 1 HEOOpaTUMBbIE TIPOIECCHI.

Hukn Kapao. Makcumanssbiii KI1J] TensoBoit MammHe!

Tema 3.1. dnekmpocmamuxa

3.1.1. 3akoH coxpaHEeHHS ANEKTPHUIECKOro 3apsaa. 3akon Kymona. Ha-
NPSHKEHHOCTH 3JICKTPHUUESCKOTO OIS, [IpHHITUTT CyNepIIo3uIIuK MOJICH.
3.1.2. Pabota anextpocraTryeckoro mnoisi. [lorennuan snekrpocraTuye-
CKOTO TIOJISl ¥ €T0 CBA3b C HAPSHKEHHOCTHI0. JKBHITOTCHIIMATBHBIC TI0-
BEPXHOCTHU

Tema 3.1. Inekmpocmamuxa (npooonsricenue)

3.1.130nekTpudeckas eMKOCTh YEIUHECHHOTO TIPOBOIHIKA. KOHICHCATOPEI.
EMKOCTh KOHIEHCATOPOB. DHEPIUs SNEKTPUUCCKUX 3aPAI0B, YEIUHECHHOTO
MPOBOJIHHKA, KOHJCHCATOPA. [ITOTHOCT SHEPTUH ANEKTPOCTATUUECKOTO
TTOJIA.

10

Tema 3.2. Ilocmoannwtit IneKkmpuyecKuilt mox

3.2.1. YcnoBus CylmiecTBOBaHUS 3JIEKTpUYECKOro Toka. Cuia U mioT-
HOCTh Toka. Ctoponnue cwibl. D/IC u Hanpsbxenue. 3akoHsl OMa u
Joxoymns-JIenua 1yist OMHOPOIHBIX YYACTKOB IeTH. 3akoH Oma 11t
HEOJHOPOIHOI'0 Y4aCTKa IENH U AJIsl 3aMKHYTOM LeTIH.

11

Tema 3.3. Maznummnoe none

3.3.1. MarauTHas HHAYKIHS. BUTOK ¢ TOKOM B MarHUTHOM IIOJIC.
MoMeHT cuil, AEUCTBYIOMIMX Ha BUTOK C TOKOM BO BHEIITHEM MAarHUT-
HOM I10JIe. MarHUTHOE I0JIe PSIMOIMHEHHOTO IPOBOTHUKA C TOKOM.
MarnuTtHOe nojie Kpyrosoro Toka. Cuna Amrnepa. MaruuTHast mocTo-
SIHHAS.

3.3.2. MarautHoe nojie ABMKyUIerocs 3apsaa. JelcTBrue MarHuTHOTO
noJIsl Ha ABMKyImMicA 3apsaa. Cuna JlopeHna. JIBrmkeHne 3apsKeHHBIX
YACTHI] B JJICKTPUUECKOM ¥ MATHUTHOM TIOJISIX. MarHuTHOE 1oJie
JUTHHHOTO COJICHOMJIA ¥ TOPOHJIA.

12

Tema 3.3. Maznummnoe none (npooonsicenue)

3.3.3. DnexrpomaruutHas uHAYKIU. 3akoH Papanes. [Ipasumno Jlen-
1a. Bpaiienue pamku B MarHuTHOM 1osie. Buxpesbie Toku @yko. UH-
JIYKTUBHOCTh KOHTYpa. CaMOMHAYKLIHUS. SIBIEHUS CAMOUHIYKIUU IPU
3aMbIKAHUU U Pa3MbIKaHUH JIEKTPUUECKOM 1enu. B3aumHas nHayK-
ust. TpancdopmaTopsl.

13

Tema 3.4. dnexmpomazHumuovle K0J1eOAHUS U B0JIHDL

3.4.1. KonebatenbHblil KOHTYp. COOCTBEHHBIE AJIEKTPOMAarHUTHBIE KojeOa-
HUs. 3aTyxarolye U BEIHYKSHHbBIE dJIeKTPOMarHuTHBIE Kojiebanus. Pe3o-
HaHc. [lepemeHHbI eKTpuyeckuil TOK. Pe3oHaHc HanpsbkeHuil. Pezonanc
TOKOB. MOIIIHOCTb.

3.4.2. DnexkTpoMarHuTHbIE BOJIHEL. BomHOBOE ypaBHeHue. CKOpoCTh pac-
MIPOCTPAaHEHUS SJIEKTPOMArHUTHBIX BOJIH. 3aKOH COXPAaHEHHS SHEPTHH IS
3JIEKTPOMArHUTHOTO 1OJIsL. I [ITOTHOCTH 9HEPTrUH 3JEKTPOMArHUTHOTO TOJISI.

14

Tema 4.1. Humepgepenyusn u ougppaxuusn ceema

4.1.1. IlpuHUMI CYTIEpIIO3ULIMU CBETOBBIX BOIH. KorepeHTHOCTh U
MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MIHTepdepentus ceera. Pacuer
MHTEPPEPEHUMOHHON KapTHHBI OT ABYX KOT€PEHTHBIX HCTOYHHUKOB.
WnTepdepenuns B ToHKHX miieHkax. Konsia HetoToHa.

4.1.2. Ilpunnun [olirenca-Openens. Meron 3080 @penens. [Ipsmo-
JIMHEHHOE pacnpocTpaHeHue ceeta. Judpakius Opaynrodepa Ha




Ne | Homep Tema JIEKIIMOHHOTO 3AHATHS, Tpyno-
o\ | pasgena KPaTKoe coJiep:KaHue 3aHATUs (TeMbl) €MKOCTb,
4yacoB

nrudpakroHHO# permeTke. CrieKTpaabHOE pa3ioKeHHe.

15 4 Tema 4.2. Bzaumooeiicmeue 31eKIMpPOMAZHUMHBIX 80JIH C 8eU{eCMEOM 2
4.2.1. lucnepcus cBeTa. DIEKTPOHHAs TEOpUs AUCIIEPCHUU CBETA.
4.2.2. Ilonspuzanus cera. ECTeCTBEHHBIN U NOISIPU30BaHHBIN CBET.
4.2.3.3aKOHBI OTPAKCHHSI M TIPEIIOMIICHUS CBETA. JIMH3EL

16 5 Tema 5.1. @omonwi 2
5.1.1. DHeprus, Macca U UMITYJIbC CBETOBBIX KBaHTOB. BHerHui ¢o-
103 dexT u ero 3akoHsl. DopMyna DAHIITEHHA T BHEITHETO (HOTO-
s dexra. KBaHTOBOE M BOJTHOBOE OOBSICHEHHE JaBICHUS CBETa. -
¢ext Komnrona u ero ajgeMeHTapHas TeOpuUs

Tema 5.2. Kopnyckynapno-601no060it oyanusm

5.2.1. I'nnoresa ne bpoiinsa. CooTHOIIEHHE HEOTIPEIEIEHHOCTEH KaK
IIPOSIBJIICHUE KOPITYCKYJIIPHO-BOJIHOBOTO JyaJIi3Ma CBOMCTB MATEPUHU.

17 5 Tema 5.3.9nemenmol meopuu OMHOCUMENbHOCHIU 2
5.3.1.3aK0HBI 3JEKTPOAUHAMUKH U MIPUHIUI OTHOCUTEIbHOCTH.

5.3.2. IlocTynaTsl TEOPUUA OTHOCUTEIBHOCTH.

5.3.3. OcHOBHBIE CJIEJCTBUS U3 NTOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH.
5.3.4. DneMeHTH! pEeISITUBUCTKON THHAMUKH.

18 5 Tema 5.4. Dnemenmol K6AHMOBOIL PUUKU AMOMOE U MOJIEKYJ 2
5.4.1. Ctpoenue atoma. Atom Bojoposa. JInHeHyaTsIii criekTp atoma
Bogopoaa. [loctymnaret bopa. [Ipuniun coorBercTBust. OnbiTel Opan-
ka u ['epua. Cniektp atoma Boopoga no bopy

19 5 Tema 5.5. Dnemenmul huzuKu amomnozo A0pa u INEMeHMAPHBIX UaAC- 2
muy,

5.5.1. Ctpoenue atroMHBIX siaep. Pazmep, cocTaB u 3apst aTOMHOTO sIIpa.
MaccoBoe u 3apsiioBoe yucia. JedexT Macchl 1 3HEprusl CBA3U sipa.
SAnepusie cuiibl. DEHOMEHOIOTHYECKUE MOJEIH SIIpa.

5.5.2. PagnoakTuBHOE M3IIyYeHUE U €r0 BHIBI: -, -, Y-U3TydeHHe. 3aKOH
pannoakTuBHOrO pacnazia. [lpaBuna cMemeHus. 3aKOHOMEPHOCTH O'-
pacmaja.

20 5 Tema 5.6. Dnemenmot puzuxku amomnozo a0pa u 31eMeHmMAPHBIX YAcC- 2
muy (npoooicenue)

5.6.1. SinepHble peakiMy U UX OCHOBHBIC THITBL. SIIepHbIC Peakiuu Mo
JeicTBUEM HEWTpOHOB. Peakius nenenus sapa. LlenHas peakiys geneHuUs.
SAnepubie peakrophl. Peakius cuHTe3a aToMHBIX sijiep. [IpoGiiema ynpas-
JIIEMBIX TEPMOSIACPHBIX PEAKLIUM.

Hroro: 40
IIpakTuka
Tabnuua 5. IlpakTHueckue 3aHsATHA
Ne | Homep Tema npakrnuyeckoro 3ansarus (I13), Tpyno-
n\n | pa3gena KpaTKoe coJep:kaHue 3aHATHSA (TeMbl) €MKOCTb,
4acoB
1 1 Tema 1.1. Dnemenmol Kunemamuxku 2

OnemMeHThl KHHeMaTuku. [IpsaMonnHeiiHoe ABIKEHNE MaTepHaIbHON TOT
Cpennsist ckopocTb. PaBHOMEPHOE U paBHOIIEPEMEHHOE IBHKEHHUE. EHUS

2 1 Tema 1.1. Inemenmol Kunemamuku (RpoooHcenue) 2
KpuBonuHeliHoe JBU)KEHNE MaTEpUAIbHON TOUKH. J[BUYKEHNE MaTepUalb-




Homep
pasjaena

Tema npakTuyeckoro 3ausatus (I13),
KPaTKoe coJiep:KaHue 3aHATUs (TeMbl)

Tpyno-
€MKOCTb,
4acoB

HOH TOYKH I10 OKPY>KHOCTH. YTJIOBasi CKOPOCTh. YTi0Boe yckopeHue. Hop-
MaJibHasl ¥ TAHTCHIIMAJIBbHASL COCTABJISIFOIINE YCKOPEHUS

Tema 1.1. Inemenmol Kunemamuku (RPoooIHceHue)
JIBrokeHHe Tema, OpOIIeHHOTO TOJT YIIIOM K TOPU30HTY. JIBHKeHHUeE Tena,
OpOIICHHOT'0 TOPU3OHTAIBLHO C BBICOTHI.

Tema 1.2. Inemenmol OunaMuKu wacmuy
JluHaMmuKka mocTynaTenbHOro JBMWKeHus. 3akoHbl HpioToHA.

Tema 1.2. Inemenmot Ounamuxu wacmuy (npooosicenue)
Nwmrmynse. 3akoH coxpaHeHns UMITyibca. BTopoit 3akon
HeroToHa B uMITyIbCHOM (hopMe.

Tema 1.2. dnemenmot Ounamuxu uacmuy (npooodcenue)
Pabota u sHeprus. 3aKk0H COXpaHEHUsI MEXaHUYECKOH YHEPTUU

Tema 1.3. Duzuka xonedanuii u 6011
KuHeMaTuka 1 TUHaAMHKa TapMOHUYECKUX KojieOaHuii. MaTemaruue-
CKHIl M IPYKUHHBIN MasiTHUK

Tema 2.1. Monekyaapno-KunemuuecKas meopus
YpaBHEHHE COCTOSHUS UACAIBHOTO ra3a. OCHOBHOE ypaBHEHHUE MOJIe-
KYJIApHO-KWHETHYECKOH TeOpHH HIeaIbHbBIX I'a30B.

Tema 2.1. Monekyaapno-kunemuueckas meopus (npoooniicenue)
Cpennsist KBagpaTHUHast CKOPOCTh MoJieKy . CpenHsis KHHETHYEeCKast IHep-
rus MoJsieKkyisl. ITocTpoenue rpadukoB A7t H30MPOLIECCOB..

10

Tema 2.1. MonekynapHno-kunemuueckas meopus (npoooicenue)
BraxknocTs Bo3ayxa. HachlieHHBIN U HEHACBHIIEHHBIN map.

11

Tema 2.2. Ocnoevt mepmoounamuxu

TennoemkocTs. Kitaccuueckas MoneKynIsspHO-KHHETHUECKAs TEOPHS Te-
IUIOEMKOCTH HiealIbHOTO ra3a. [lepBoe Havano TepMOIMHAMUKY U €r0
PUMEHEHHUE K h3ompoueccaM. AnradaTnieckuil mpouece

12

Tema 2.2. Ocnosvt mepmoounamuku (nRpooodiceHue)
Bropoe nayano repmoanaamukn. KIIJI TeroBoro auraresns.

13

Tema 2.2. Ocnoevr mepmoounamuru (npooonicenue)
da3oBble Iepexopl. Y paBHEHHS TEMJIOBOro OajaHca.

14

Tema 3.1. Inexkmpocmamuxa

3axon Kynona. HanpspkeHHOCTB 3nekTpocTatudeckoro noius. [Ipun-
LTI CYTIEPIIO3UIMH TToJie. [loTeHIman 31eKTpoCcTaTHaecKoro moss.
PaGora o nepemenieHuio 3apsaa B 3JIEKTPOCTATHYECKOM T0JIe. DHEP-
I'us B3aHMO}IeI71CTBHH QJICKTPUYCCKUX 3apaa10B

15

Tema 3.1. Inexmpocmamuka (npooodicenue)
Onextpoemkoctb. Konnencaropel. KonnencaropHsie 1ienu. DHeprus 3apsi-
YKEHHOTO KOHJICHCATOPa

16

Tema 3.2. Ilocmoannblii 31eKMpudecKuil mok
ITocrosiHHBIM 3eKkTprUecKkuil TOK. PacuéT anexkrpuyeckux uene. 3a-
KoH OMa Jisl ydacTKa [enH.

17

Tema 3.2. Ilocmosaunblii 31eKkmpuyeckuil mok (npooodicenue)
3akoubsl OMa 1715 3aMKHYTOH 1ern. TOK KOPOTKOTO 3aMbIKaHMsI. MOITHOCTh
ToKa. 3akoH /[xoyns-Jlenna.

18

Tema 3.2. llocmoannwtii 21eKkmpuyieckuil mok (npooodicenue)
3akon Dapajest A1 dICKTPOIH3a.

19

Tema 3.3. Maznummnoe none
MarnutHoe nosie. BenmnunHa 1 HalrpaBJICHUE BEKTOPA MATHUTHOW WHAYK-




Ne | Homep Tema npakTuyeckoro 3ausatus (I13), Tpyno-
o\ | pasgena KPaTKoe coJiep:KaHue 3aHATUs (TeMbl) €MKOCTb,
4yacoB

rmu. [IpaBuno OypaBurka. MarHUTHBIHA MTOTOK.

20 3 Tema 3.3. Maznumnoe nosne (npooosicenue) 2
3akon Amrnepa. PaboTa 1o nepeMenieHuIo NpsSMOIUHEHHOTO MPOBOTHUKA
KOHTYpa ¢ TOKOM B MarHuTHOM mojie. Cua Jlopenna. [IBrkeHue 3apsKeH-
HBIX YaCTHI[ B DJICKTPUIECKOM W MAarHUTHOM mouisiX. [IpaBuiio JeBoi pyku.

21 3 Tema 3.3. Mazuummnoe none (npooonsicenue) 2
DneKkTpoMarHuTHas HHIYKIus. HAYKTUBHOCTh, DHEPrUusl MATHUTHOTO T10-
JISl TOKA.

22 3 Tema 3.4. DnexmpomazHummuole KoaeOAHUS U B0IHbL 2

Konebarenbubiii KOHTYp. COOCTBEHHBIE 3JIEKTPOMArHUTHBIC KOJIeOaHMsL.
3aryxaromue U BBIHYKICHHbIE JIEKTPOMarHUTHbIE Konebanus. Pe3onanc.

23 3 Tema 3.4. DnekmpomazHumnble Ko1e0ARUA U 80IHBL (RPOOOIIdHCEHUE) 2
[lepemennsrii Tok. KoHzeHcaTop U KaTynika MHAYKTUBHOCTH B LIETH MIEpe-
MeHHOro Toka. TpanchopmMaTopsi.

24 4 Tema 4.1. 3axkonvt ompadicenus u npeiomiaenusn cgema. Ilocrpoenue n3o- 2
Opaxenns B mua3ax. Jlyma. Teneckon. doToanmapar.
25 4 Tema 4.1. Untephepennus ceeta. OnbiT FOHra. Konbiia HetoTona. MuaTEpd 2

pEeHLUS CBETA B IJIOCKONAPAIUIEIbHON CTEKJIIHHON IUTACTHHKE WIH IUIEHKE.
Hudpaxmms cera. JudpaknuonHas pemérka.

26 5 Tema 5.2. @omonowi 2
®doronsl. Macca u umnyisc Gorona. Buemnuii poroaddext u ero
3akoHblL. I'unoresa ne bpois

27 5 Tema 5.4.9nemenmul meopuu OmHOCUMENbHOCHIU 2
3aKOHBI 2JIEKTPOJANHAMUKY ¥ IPUHIIMIT OTHOCUTEIBHOCTH. OCHOBHBIE
CJIEJICTBHSI U3 TOCTYJIATOB T€OPUH OTHOCUTEIBHOCTH. DJIEMEHTHI PeJsTH-
BUCTKOH TMHAMUKH.

28 5 Tema 5.5. Dnemenmot K6AHMOB0U PUUKU AMOMOB U MOIEKYJl 2
Atom Bogiopoia. Cepun CrieKTpaJIbHBIX JIMHUIM aToMa BOAOPOJa
29 5 Tema 5.5. Dnemenmol K6AHMOBOU PUIUKU AMOMOE U MOTEKYIT 2

Crpoenue aTroMHBIX gaep. Pasmep, coctas u 3apsa aToMHOro siipa. Macco-
BO€ U 3apsAaoBoe uncia. Jlegexkt Macchl 1 3HEprys CBA3M siapa. SAnepHsie

CHIJIBI.
30 5 Tema 5.6. Inemenmot husuxu amommnozo a0pa u INEMeHmMaAPHvIX Yac- 2
muy
3aKoH palnOaKTHBHOTO pacnajia. SnepHble peakuu. DHEPTHUS SIePHbBIX
peaxkuui
Hroro: 60
Tabnuua 6. JlabopaTtopHble paboThI
Ne | Homep Tema na6opaTopHoro 3ausitus (JIP) Tpyno-
m\nm | pasgena €MKOCTb,
4acoB
1 1 HccnenoBanue coyapeHts 11apoB 2
2 1 YHUBEpCATbHBIN MasTHUK 2
3 2 Onpenenenue cpeHeit AIMHBI CBOOOAHOTO Mpodera 1 3 (HEeKTUBHO- 2
ro JaMeTpa MOJIEKYJIbl BO3yXa.
4 2 Omnpenenenre KodhUIMEHTa TEIUIONEpeIadn MPH KOHBEKITUU 2




Ne | Homep Tema nmadoparopHoro 3ausatus (JIP) Tpyno-
o\ | pasgena €MKOCTb,
4acoB
5 3 OmnpeneneHne yaeapHOTO COMTPOTHBIICHUS TPOBOHUKA 2
6 3 VccnenoBanue pacrpoCTpaHeHUs DJIEKTPOMArHUTHBIX BOJIH B JIBYX- 2
MIPOBOIHOM JIMHUU U OTIPEICIICHIE CKOPOCTU UX PaCTIPOCTPAHEHUS
7 4 Omnpenenenne paanyca KpUBU3HBI TUH3BI HHTEP()EPEHIIMOHHBIM METOIOM 2
8 4 Omnpenenenne NoCTOSHHON TUPAKIIMOHHON pemEéTKu 2
9 5 HccnenoBanne HEKOTOPBIX 3aKOHOMEpHOCTEH hoTordhdexTa 2
10 5 N3yuenne paboThl CHUHTHIUIAIIMOHHOTO CYETUYHNKA 2
HTtoro: 20
2.3. KaneHaapHbIH yuyeOHbIN rpaduK
1 rox o0yuenns
Tabnuna 7.
Ne Mecst Yuc | Bpe- | ®opma | Koua-Bo Tema 3a- Mecro npo- dopma KOH-
m\n "1 o Msl | 3aHATHSI | 4YacoB HATHSA BeJleHHsA TPOJIst
1 09 18 | 13.30 Jlexuus 2 Jlexmus Nel Jlekunonnas 3auer
ayJUTOpUS
2 | 09 | B |18 3 2 M3 Nl | AyAuTopus Sauer
st 113
3 10 02 113.30 Jlexuus 2 Jlexrs Ne2 Jlexunontas 3auer
ayJIUTOpHS
4 10 09 11330 3 2 13 Ne2 Aymatopus 3auer
st 113
5 10 16| 1330 13 2 13 Ne3 Aymatopus 3auer
st 113
6 10 23 | 13.30 Jlexmus 2 Jlexmus Ne3 Jlexuponnas 3auer
ayJIUTOPHS
7 10 30 11330 3 2 13 Ned Aymatopus 3auer
st 113
8 11 06 | 13.30 113 2 I13 Ne5 AymaTopus 3auer
s 113
9 11 13 1 13.30 JIP 2 JIP Nel Jlabopatopus 3auer
bu3uKu
10 11 20 | 13.30 Jlexmug 2 Jlexnusg Ne4 Jlekuponnas 3auer
ayJUTOPHUs
11 | 11 20 | 13.30 3 2 13 Ne6 AymaTopus 3auer
s 113
12 12 04 11330 Jlexus 2 Jlexmust Ne5 Jlekuponnas 3ayer
ayJUTOPUs
13| 12 1111330 3 2 113 Ne7 Aymropus 3aver
s 113
14 | 12 18 | 1330 JIP 2 JIP Nep | JTaGoparopus 3auer
buzuku




Ne Mecs Yuc | Bpe- | ®opma | Koua-Bo Tema 3a- MecTo npo- ®opMa KOH-
m\nn T o Mo 3aHATUA | YacoB HATUHSA BeJeHH TPOJIsi
15 12 25 113.30 Jlexus 2 Jlexmust Ne6 Jlexuponnas 3auer
ayJUTOPHUs
16| o1 | 1830 3 2 3 Neg | YATODHA 3auer
s 113
17 | o1 2211330 I3 2 T13 Ne9 AyRuTopHs auer
s 113
18 | 01 29 11330 113 2 13 Nel0 AyRuTopus aver
s 113
19 | 02 05 113.30 JIP 2 JIP Ne3 | J1200paropus auer
bu3uKu
20 02 121 13.30 Jlexmusg 2 Jlexmus Ne7 Jlekuponnas 3ayer
ayJUTOpUs
21| o2 | 19 |1830 1 3 2 3 Nell | Ayaatopus 3auer
s 113
22 | 02 | %0 |1830 1 3 2 3 Nel2 | AyaaTopus 3auer
s 113
23| o3 | O |1830 1 pp3 2 3 Nel3 | AyAuTopus 3auer
s 113
24 | 03 12 113.30 JIP 2 JIP Neg | “1a00patopus 3auer
bu3uKH
25 03 19 1 13.30 Jlexuus 2 Jlexrms NeQ Jlekuponnas 3auer
ayJUTOpPUs
26| o03 | %0 |1830 1 2 13 Nel4 | OICKIHOHHAA 3auer
ayJUTOpUs
27 04 02 113.30 Jlexums 2 Jlexrus Ne9 Jlexunontas 3auer
ayJUTOpHUS
28| o4 | O 18301 2 3 Nel5 | AYAuTOpHA 3auer
s 113
29 04 16 | 13.30 C— 2 Jlexmus JlexknmonHas 3auer
NelO ayJuTOpus
30 04 23 | 13.30 JIP 2 JIP Ne5 JTabopatopus 3aueTr
bu3uKH
2-0ii roa o0y4yeHust
Tabmnwua 7.
Ne Mecs Yuc | Bpe- | ®opma | Koa-Bo Tema 3a- Mecro npo- dopma KOH-
m\n T o M 3aHATUSA | YacoB HATUSA BeeHUSA TPOJIst
18 9.40 JlexumonHas
1 09 Jlexiuga 2 Jlexnusa Nel 3auer
ayJUTOPHUs
2 | 09 | % |90 | 2 M3 Nel | ‘YAuTODHA 3auer
s 113
3 10 02 9.40 Jlexiusa 2 Jlexnmsa Ne2 Jlexunonnas 3auer

ayauTopus




Ne Mecs Yuc | Bpe- | ®opma | Koua-Bo Tema 3a- MecTo npo- ®opMa KOH-
m\n 1 J10 Me 3AHATUA 4acoB HATUA BeACHUSA TPOJIsi
4 10 09 | 240 I3 2 13 Ne2 AynuTopus 3auer
s 113
5 | 10 | 16240 3 2 I3 Ne3 | Aymuropus 3auer
s 113
6 10 23 9.40 Jlexknus 2 Jlexius Ne3 Jlexuponnas 3auer
ayJUTOpPHUs
7 10 30 | 9.40 113 2 T13 Ned AyRuTopus aver
s 113
8 11 06 | 9.40 113 2 I13 Ne5 AyRuTopus aver
s 113
9 11 13 9.40 JIP 2 JIP Nel Jlaboparopus 3aueT
bu3uKH
10 11 20 9.40 Jlexiusa 2 Jlexnusa Ned Jlexunonnas 3aueT
ayJUTOpPUs
11 11 20 9.40 I13 2 I13 Ne6 AypaTopHs 3ayer
s 113
12 12 04 9.40 Jlexiusa 2 Jlexius Ne5 Jlexunonnas 3auer
ayJUTOpPUs
13 12 | M40 3 2 3 Ne7 | AyAuTOpuA 3auer
s 113
14 | 12 18 | 9.40 JIP 2 JIP Ney | “laboparopua aver
bu3uKn
15 12 25 9.40 Jlexkuus 2 Jlexuus Ne6 Jlexunonnas 3auer
ayJUTOpUs
16| o1 | 40| 3 2 3 Neg | AymuTOpHA Sauer
s 113
17 o1 | 2|40 3 2 M3 N9 | AyAuTOpHA Sauer
s 113
18 o1 | 2| %0 3 2 M3 Nelg | AYAHTOpHA Sauer
s 113
19 02 05 9.40 JIP 2 JIP Ne3 JTabopatopus 3aueTr
bu3uKH
20 02 12 9.40 Jlexiug 2 Jlexiug Ne7 Jlexunontas 3auer
ayJUTOPHUS
21| 02 191 9.40 I3 2 I3 Nel 1 AyauTopus aver
s 113
22| 02 26 | 9.40 I3 2 13 Nel2 AyauTopus aver
s 113
23| o3 | 9 |240 | 3 2 3 Nel3 | AymuTopus 3auer
s 113
24 03 12 9.40 JIP 2 JIP Ne4 JlaGoparopus 3auer
bu3uKu
25 03 19 9.40 Jlexiusa 2 Jlexnmsa Ne& Jlexunonnas 3auer
ayJUTOpPUs
26 | 03 26 | 9.40 3 2 13 Nel4 | JlCKIHOHHAZ aver

ayIUTOpUs




Ne Mecsin Yuc | Bpe- | ®opma | Koua-Bo Tema 3a- MecTo npo- ®opMa KOH-
m\nn J10 Mo 3aHATUA | YacoB HATUHSA BeJeHH TPOJIsi
02 9.40 Jlexiimonuas
27 04 Jlexuus 2 Jlexmust Ne9 1 3auer
ayJUTOPHUs
09 9.40 Avynuropus
28 | 04 3 2 I13 Nel5 yaaTop 3auer
s 113
16 9.40 Jleknus JlexknmonHas
29 04 Jlexnusa 2 " 1 3auer
NelO ayuTopus
23 9.40 JIaGoparopus
30 | 04 JIP 2 JIP NoS paTop aver
bu3uKu
I1l. MoHuTOpPHUHT Pe3yJbTATOB OCBOECHUS MPOrPAMMBI
Tao0mnuua 8.
INe
He NOAUYHOCTHh U CHOCO6 MeTO bl OLICHHUBA- CHOCO6 €Ta UHAUBH aJlb-
p A 2 It BI/I,I[LI BBICTABJIAC- y“I E[ Hy
dDopMa I(OHTpOJ'IH HpOBe,I[CHI/Iﬂ r[pouez[prI one- HUA HBIX JOCTHUXXCHHUU 06yqa}0—
MBIX OLICHOK
HUBAHUA U XCs
. CucTeMaTHYECKH, 110 UTO- | IKCHEPTHBIN 3adeT/He3adeT |)KypHal ydera yCleBaeMo-
1. 33.qu o HIOFaM raM KaXa0ro JCKIMOHHOT'O CTH U ITOCCIIAEMOCTHU
JIEKIIU I
3AHATUA
. CucremMaTHyecKH, 1Mo UTO- | IKCIEPTHHIN 3aueT/He3adeT |KypHaJ ydera ycleBacMo-
2. Baqu l_i_(I)3I/ITOFaM raM Kaxxaoro HpaKTI/ILI€CKO- CTHU U ITOCCIIAaCMOCTHU
'O 3aHsATHUA
. CucTeMaTHUYECKH, 110 UTO- | IKCHEPTHBIN 3adeT/He3adeT |)KypHal ydera ycreBaegMo-
3 3auér rJ[%)HTOFaM ram Ka)z0ro J1abopaTopHO- CTH ¥ TTOCEIIaeMOCTH
TO 3aHATHUA
CucremMaTHyecKH, 1Mo UTO- | IKCIEPTHHIN 3aueT/He3adeT |KypHaJ ydera ycleBacMo-
4. Otuer 110 J1a00Pa-| ray kasxoro saGopaTopHo- CTH M MOCEIaeMOCTU
TOPHBIM paboTa O 3AHSITHS
Omnpoc Ha koH- | [lo utoram usydenus pas- | 9KCHEPTHBINA 3aueT/He3adeT |KypHaJ ydera yCcreBaecMo-
5| TPOJIbHOM 3aHs- nena CTH U IIOCEIIAEMOCTHA
TUU
TpoMexyTouHas B konr1e roga, vHa JTarne skcrepTHBI  |[1o maTubansHO#| dK3aMeHAITMOHHAS BEIO-
6 | aTTecTamus — SK- | IPOMEXYTOYHOM aTTeCTa- IKaJe MOCTb
3aMeH 1TUU

IV. MarepuajJbHO-TEXHUYECKHUE YCJIOBHS pPeau3aunu
U MeTonuYecKoe odecnevyeHne MPorpaMmbl

1. JlekHMOHHBIE 3aHATHS:

¢  KOMIUICKT 3JICKTPOHHBIX HpCBCHTaHHﬁ/CHaﬁﬂOB,




* ayauTOpHUs, OCHAIICHHAs NPE3CHTAIMOHHOW TEXHUKOW (TPOEKTOpP, SKpaH, KOMIIbIO-
TEep/HOYTOYK,
2. IlpakTudeckue 3aHATHSA:

* KOMIIbIOTEPHBIN Kitacc (a.313),

* Mpe3eHTAIlMOHHAs TeXHUKa (TIPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK,

» maketbl [10 o0mero Ha3HavueHUs (TEKCTOBBIE PEIAKTOPBI, TpadUIeCKUE PEIaKTOPHI.

3. JlaboparopHbie pabOTHI:

JlabGopaTopusi «Mexanuka», ocHamieHHas: biok snexrponHsiii ®M-1/1M, Bechl 1a0. 3JIEKTPOHHBIE
EK-300, Komnetorep GELERON 2533- 2T, YcTaHoBKa /Ui U3y4eHUs! 3aBUCUMOCTH CKOPOCTH 3BYKa
ot temnepatypsl OIIT 1-7; YcranoBka s onpenenienus TemionpoBoaHocty Bo3ayxa OIIT 1-3; Ve-
TaHOBKa JyIg UccienoBanus TeroéMkoctu TBEpaoro tena OIIT 1-8; YceranoBka aiis onpeaesneHus Ko-
s dunmenta Bazkoctu Bozayxa OIIT 1-1; Yceranoska «moayins FOura u moayns ciuray ®M-19; Ye-
taHoBKa «l'mpockom» ®M-18M; YcraHoBka «mammHa AtByna» ®M-11; VYcranoska «mastHuk O0ep-
oexa» ®M-14 ; ycranoBka «coynapenue mapo» ®M-17; YcranoBka «yHUPUIApHBINA moaBec» OM-
15; Habop M3MEPUTENIBHBIX MHCTPYMEHTOB, JaOOPATOPHBIC BECHl. Y CTAHOBKA JJISi M3YYECHHSI 3aKOHOB
MOCTYMATEJILHOTO JABM)KEHUSI HA MalIuHe ATBya. Y CTaHOBKA JJIsl IPOBEPKU OCHOBHOT'O 3aKOHA JMHA-
MUKH BpallaTeIbHOTO JBUYKEHHUS TBEPIOTO Teja. Y CTaHOBKA ISl UCCIIEOBAHUS COYIAPEHUS CTATbHBIX
1apoB. YCTaHOBKA Ui OMpPENEICHUS CKOPOCTH CHapsAla C MOMOIIbIO KPYTUIHLHO-OAITMCTUYECKOTO
MasiITHUKA. Y CTAHOBKA «YHHUBEPCAIbHBIA MAasTHUK». Y CTAHOBKA JUISI CJIOKEHUSI B3aUMHONEPIEHIUKY-
JSPHBIX KojieOaHui. YcTaHOBKA M MCCIEAOBaHUsA COOCTBEHHBIX KOJICOAHUM CTPYHBI METOJIOM PE30-
HaHCa. YCTaHOBKAa Ha OCHOBE 3akoHa boins-Mapuorra s onpenesieHusl IWIOTHOCTH ChIITYYUX TE.
YcranoBka s onpeneneHust kodgouiuenta [lyaccona Bo3nyxa akycTUYECKUM METOIOM. Y CTAHOBKA
JUIS UCCJIEIOBaHMSI MEXaHMUECKHX 3aTyXaloUIuX KoseOaHul U ompeseneHne Ko3puirenTa BI3KOCTH
BOJIbl. Y CTAaHOBKA JIJIS1 ONIPEAENIEHUs BA3KOCTH KUIAKOCTH MeTooM CToKkca. Y CTaHOBKa JJIsl Olpeseie-
HUs KO3 (UIMEHTA TETUIONepe aun MPyU KOHBEKIIMHU. Y CTAaHOBKA JIJISl OTMPE/IeNIEHUss MOMEHTOB WHEP-
MU TeJ BpalleHHs U MPOBEpKa 3aKOHA COXPAaHEHHUS M MPeoOpa3oBaHUsS MEXaHMYECKOW SHEPTruu Ha
npumepe MasTHuKa «Mackpeiay.

Aya. 313 naboparopusi «DIEKTPUIECTBO»: Y CTAHOBKA JJISI U3yYEHHS AJIEKTPOCTATUYECKHX MO-
neil. ABOMeTp, BaHHA C JIEKTPOJIUTOM M MEAHBIMU AJIEKTPOJAaMHU, FaIbBAHOMETP, PEOCTaT, OJIOK MUTa-
HUs. YCTaHOBKa JJISl M3y4eHHUs palboThl 3JIEKTPOHHOTO ocuuiiorpada(reHepaTtop CUrHana, MoJayJb
UII, momyne ®I12-08, ocummiorpad C-1-94). YcraHoBka it yBETUUYSHHUS TIPEICIIOB U3MEPEHUS aM-
nepMeTpa M BOJIBTMETpa (MarasuH CONPOTUBIECHUI, HCTOYHHUK TOKa (CEJIEHOBBIM BHIIPAMUTENb HA 12
V), MIIMamMnepMeTp, BOIBTMETP, FAIbBAHOMETP, PEOCTaT, KIIIOU). Y CTaHOBKA JJIS U3YUEHHS 3aKOHOB
Kupxroga (Habop MarasuHoB conpoTuBieHu# (7 MWTYK), BOJIBTMETP, ABa BRIIPSIMUTENS (aKKYyMYJISTO-
pbl)). YCTaHOBKA JUIS M3MEPEHHUsI CONPOTHUBIIEHUI METOJOM MocTa (PEe3UCTOpPhI ¢ HEM3BECTHBIMH CO-
MIPOTUBJICHUSIMH, U3MEPUTENbHbBIN MocT E 12-2). YcTaHoBKa J1sl U3MEpEHuUs yJIeIbHOIO CONPOTUBIIE-
HUS, IPOBOJIOKU. Y CTaHOBKA Ul U3MEPEHMSI BOJIBTAMIIEPHBIX XapaKTEPUCTHK MOIYIIPOBOJIHUKOB (HC-
TOYHHUK TOKa (BBINPSAMUTEND ceJeHOBBIN 12V). ceneHOBbIN U repMaHUeBbIN BBIIPSIMUTEND. 2. — peocTa-
Ta, MUJUIMAMIIEPMETP, MUKPOAMIIEPMETpP, MEPEKI0YATENb U KIIOY). Y CTAaHOBKA U MCCIIEJOBaHMS
BBINPSAMUTENICH MEPEMEHHOTO TOKa (BBIIPSIMHUTENb JUOAHBIN Ha 12 V, MOIYNpPOBOJHUKOBBIE JUOMBI,
Harpy304HO€ CONPOTHUBIIEHUE, IPOCCEb, KOHAEHCATOPbI, JIEKTPOHHBIA ocumiorpad). YcTaHoBKa
JUIS OTIpEeIeNIEHUs] MAarHUTHOW MPOHHUIIAEMOCTH IapaMarHUTHBIX PacTBOPOB (AJIIEKTPOMArHuT, coo0-
LIAIOLIUECS COCY/IbI, BOJHBIN PACTBOP XJIOPUCTOIO KE€JI€3a, MUKPOCKOII, UCTOYHHUK ITOCTOSHHOI'O TOKA
cesnieHoBblil BCA-5SA, amnepmerp). YcTaHOBKa AJisl ONpeeieHus CHilbl AMIiepa (3J€KTpOMarHur, Be-
CBI C pa3HOBECAMU, PEOCTATHI (YETHIPE), AaMIIEPMETPHI (JIBa), MEPEKII0YATENh, KIFOYH (1Ba)). Y CTaHOB-



Ka Ui ONpeAeNieHUs] MarHUTHOW MPOHHUIIAEMOCTH TpaHCHOpPMATOPHON CTaM MO TETNIe TUCTepe3uca
(tpanchopmarop 220/12V. Octmmmiorpad, peocTarbl, Mara3uH KOHJIEHCATOPOB, UICTOYHUK MUTAHUS Ha
12 V). YcraHoBKka ais OnpeaesieHusi CKOPOCTH CBETa C MOMOIIBIO CTOSYMX 3JICKTPOMArHUTHBIX BOJIH
(renepatop YKB (150MI'r), 610Kk muTaHUs T€HEpATOpa, ABYXIIPOBOJIHAS JIMHHS (M3 MEIM) KOHTAKT-
HBIII MOCTHK C CTPEJIOYHBIM MHAUKATOPOM, KOHTAKT, MOCTHKH (1[Ba)). YCTAaHOBKaA JJIsi MCCIICIOBAHUS
pe3oHaHca B Koye0aTeIbHOM KOHTYpe (KojebaTeabHbI KOHTYP KOHAEHCATOPbI CONPOTUBIICHUS, 3BY-
KoBoM renepatop curHanoB ['3-33, mumuBonsT™MeTp B3-38A). YcranoBka 11st onpeiefieHus: OTHOIIIE-
HUS 3apsija dJEKTPOHA K €ro Macce MeTojoM maraerpona (Moayins ®PI19-03, mwmmuamnepmerp PA,
moayib UIT).YcraHoBKka At M3ydeHUs] CBOMCTB CETHETOAEKTPUKOB (Moaynbp PI13-02, ocummiorpad
C1-94, uudposoii BomeT™MeTp M-830B). YcTaHoBKka 1151 M3yd4eHUsI MAarHUTHOTO TIOJISI COJICHOUA C TI0-
MoIIpIo qaTunka Xoiwia (moxynb UIT, moxyne ®I13-04, mudposoii BoasT™MeTp M-830B).

st mpoBeieHUsT BUPTYaJIbHBIX padoT 1o ¢usuke B ayauTopun Ne 313 umeercs 11 kommbroTe-
POB ¢ IPOrPaMMHBIM OOecTieueHueM B KondecTBe 37 1abopaTopHbIX padoT,

JIaGoparopust ¢pusukn «OnTuka»: YCTaHOBKA JJIsl ONpPEACIICHUS CBETOBOM OTauu M yJIEIBHOTO
pacxosa MOILIHOCTH JIaMIIbl HAKaJIMBAHMA. YCTAaHOBKA NI ONPEICJICHUs IOKA3aTelsl MPETOMIICHUS
IUIOCKONApAJUIETIbHONW CTEKJITHHOM IJIACTUHKY METOJOM MHTEP(PEPEHLUH JTa3epHbIX JIydel. Y cTaHOBKa
IUIsL ONpeieNIeHNs JIIMHbBI CBETOBOM BOJIHBI C MOMOIIBIO UHTEP(PEPEHIIMOHHBIX KOJIEll. YCTaHOBKa IS
OIIpeENICHUs JJIUHBl CBETOBOM BOJHBI IIPHU MOMOILIM AU(PPAKIIMOHHONW pElIeTKU. Y CTaHOBKa /sl Bpa-
LICHUS TUIOCKOCTH MOJISIPU3ALMY U ONIPENEICHNS KOHIICHTPAMM CaXapHbIX PACTBOPOB C IIOMOLIBIO Ca-
XapuMeTpa. YCTaHOBKa JJIsl U3yYEHHs] BHYTPEHHUX HANPSKEHUH B TBEPJbIX TeJaX ONTUYECKUM METO-
JIOM. Y CTaHOBKa JIJIsl U3Y4YEHHUS 3aKOHOB TEIUIOBOTO U3IY4YEHHsl. Y CTAHOBKA JUI U3YUYCHMsI CEpUalIbHbBIX
3aKOHOMEPHOCTEH B CIIEKTPE BOJOPOJAa WM ONpejaeiieHue MocTossHHON Pumbepra. Ycranopka OITK-10
JUIsL U3y4EeHUs] HEKOTOPBIX 3aKOHOMepHOCTel (oToaddexra. YcTaHOBKA A MCCIEIO0BaHUS CHEKTPalb-
HOU 9yBCTBUTENBHOCTH (poTOpesucropa. YcranoBka OIIB-05-4-1 ans moxydeHus U McciaeI0BaHus Mo-
JSIpU30BaHHOTO cBeTa. YctaHoBka PMC-5 nnst uzydenus siBneHust nucnepcuu. YcraHoBka PIIK-02
JUTSL OTIPEICIICHHsI PE30HAHCHOTO TMoTeHIana MetoioM ®panka u ['epra. Ycranoska PMC-6 st uc-
CJIeZIOBAHMsI CIIEKTPOB TOTJIOIICHUS U MponyckaHus. YcraHoBka PMC-6-1 s onpeneneHus nocTosH-
Ho#t [lnmanka Mo JJIMHHOBOMHOBOW rpaHulle (Goroxumuueckoro mporecca. YcranoBka PIIK-09 st
U3yueHHs CHeKTpa aroma Bojpopona. YcraHoBka DIIK-11 mys usydeHus abGCoOIOTHO YEPHOTO Tela.
VYcranoBka OIIK-12 m1s nu3ydyeHus paboThl CUUHTHISLMOHHOTO cuéTunka. YcranoBka APMC-7.1 nus
U3Y4EHHUS ABJICHUS AUPPAKIIUH.

* 1abJOHBI OTYETOB MO JaOOPATOPHBIM paboTawm,
4. Tlpouee:
* pabouee MeCTO IpenojaBaTelis, OCHAIICHHOE KOMIIBIOTEPOM € JOCTynoM B MHTepHeT,

* paboune MecTa CTYJEHTOB, OCHAIIEHHbIE KOMIIBIOTEpaMH C JOCTynmoM B HHTEpHeT,
npeaHa3HaYeHHbIE 11t pabOThI B 3JIEKTPOHHON 00pa30BaTeIbHON cpelie



V. Cnucok JurepaTypbl

Tabmura 8
Ne | VueOHuK, yueOHOE TTocoOUe (MPUBOIUTCS OUOIHOTrpaUIecKoe OnrcaHue Pecypc Kon-Bo
n/n yueOHHUKa, y4eOHOro mocoOusi) HTB CamI'TY 9K3.
OcHoBHas1 TUTEpPATYpPa
1 Cobonea B.B. O0mmii kypc pu3mku [DNEKTPOHHBIA pecypc]: yueOHOo- 9bC DIrek-
METOAMYECKOE MocoOre K PELICHUIO 3a/1a4 U BHIMONIHEHHIO KOHTPONbHBIX |  «IPRbooks» TPOHHBIN
pabot o ¢usuke/ Cobonera B.B., Escuna E.M.— DneKkTpoH. TEKCTOBbIC
IaHHble.— AcTpaxaHb: ACTpaxaHCKMH HWHXEHEPHO-CTPOUTEIHHBIA WH-
cturyr, OBC ACB, 2013.— 250 c¢c— Pexum pocryna:
http://www.iprbookshop.ru/17058.— 3B5C «IPRbooks», mo naposnto
JlonoHUTe/ILHAS JIMTepaTypa
2 O6onouckuit M.O. Texauueckas ¢pusnka [ DNeKTPOHHBIN pecypc]: yueo- 9bC Dnek-
Hoe nocobue/ Obononckuit M.O.— DnektpoH. TekctoBble qanHbie.— Ca- | «IPRbooks» | TponHbIi
paroB: Hayunast kaura, 2012.— 159 ¢.— Pexum pocryna:
http://www.iprbookshop.ru/6343.— DBC «IPRbooksy, o maposo
3 Hmurpuesa E.W. ®uzuka s WHXEHEPHBIX CIIEIUATBHOCTEN [DIIeKTPOH- 9bC DIek-
HBIN pecypc]: yueoHoe nocobue/ ImurpueBa E.11.— DnekTpoH. TekcTo- «IPRbooks» | TpoHHBII
Bble fanHble.— Capartos: Al [Iu Op Menua, 2012.— 142 ¢c.— Pexum
nocryma: http://www.iprbookshop.ru/729.— 3BC «IPRbooksy, mo mapo-
110
4 [Tnemakora E.O. ®usuka. Mexanuka [DJIeKTpOHHBIN pecypc]: yueOHoe 9BC Onek-
mocobwue/ [1nemakoBa E.O.— DnekTpoH. TEKCTOBBIE JaHHBIE.— Boro- «IPRbooks» | TpoHHBII
rpan: Bonrorpaackuii nHCTHTYT OM3HECa, By3oBckoe oOpazoBaHue,
2008.— 142 c.— Pexwum nocrymna: http://www.iprbookshop.ru/11356.—
OBC «IPRbooksy, 1o mapoJito
5 AnmnatoB A.B. ®usuka. AromHas Qusuka [DeKTpoHHBIH pecypc]: yueo- OBbC Onek-
Hoe nocobue/ AnmatoB A.B.— DnekTpoH. TekcToBble JaHHbIe.— Bosnro- «IPRbooks» | TpoHHBII
rpan: Boarorpajackuii nHCTHTYT OM3Heca, By3oBckoe oOpa3oBaHue,
2009.— 116 c.— Pexwum mocryma: http://www.iprbookshop.ru/11355.—
3BC «IPRbooks», mo mapo:ro
6 PacroBa H.A. ®u3uka. Mosiekyisipaas huszuka [ DJIeKTPOHHBIN pecypc]: 9bC Onek-
yueOHoe nocodue/ PactoBa H.A.— DIEKTPOH. TEKCTOBBIC TaHHBIC.— «IPRbooks» | TpoHHBIH
Bourorpan: Bonrorpanckuii ”HCTUTYT Ou3Heca, By3oBckoe oOpa3zoBanue,
2009.— 42 c.— Pexxum poctyna: http://www.iprbookshop.ru/11357.—
OBC «IPRbooksy, 1o mapoJito
7 AnmatoB A.B. ®u3uka. dneKTpudecTBO [ DNEKTPOHHBIN pecypc]: yaeOHoe 9bC Onek-
nocobue/ Anmatos A.B., Memepsikosa H.E., [lnemakosa E.O.— Dnek- «IPRbooks» | TpoHHBII
TPOH. TEKCTOBBIE IaHHBIe.— Bonrorpayn: Bonrorpaackuii HHCTHTYT OU3-
Heca, By3oBckoe o6pazoBanue, 2011.— 103 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/11359.— 35C «IPRbooksy, mo naposmto

Ilepuoauyeckue u3aaHus:
Kypuan «3nanue-cuia»: http://www.iprbookshop.ru/40313.html

Kypunan «®Pusudeckoe oopazoBanue B By3ax»: http://www.iprbookshop.ru/21899.html




VI. JlomosHeHMsI U H3MEHEHUS K MporpaMme

JlomosiHeHMsI M U3MEHEHHSI B 1ONOJHUTEILHON 00111€00pa30BaTe/ILHON porpaMmme

JonosHuTeIbHASA 001IC00pa30BaTeIbHASA NPOrpaMmMa
€CTeCTBEHHOHAYYHO! HANPaBJEHHOCTH
«Pusuka» Ha 20__ /20 y4yeOHBIN roa

Buecénnbie uzmenenns Ha 20 /20 y4eGHBIH rox

YTBEPXIAIO
Hupexrop puimana

« » 20 I.

B nononaurtensHyro 001eo0pa3zoBaTebHYyI0 IporpamMmy o nporpamme (HauMeHOBaHHE MPOTrPaMMBbl)
BHOCSITCS CIEAYIOIIUE U3MEHEHUS:

2 .
WM JIeNaeTcs OTMETKA O 11eJ1IeCO00pa3HOCTH BHECEHUSI KaKMX-TMO0 U3MEHEHUH Ha JaHHBINA y4eOHBIHN To/.

JlononHuTenbHast 061eoOpa3zoBaTenbHas IporpaMMa epecMoTpeHa Ha 3acelaHuu Kadeapbl

(Haumenosanue Kaghedpwvi, HoMep NPOMOKOJIA 3aCedanust Kagedpvt, dama)



puiaoxenne 1

Munucrepcrso o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepajbHOE TOCYIaPCTBEHHOE OI0IKeTHOE 00pa30BaTe/ibHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«CAMAPCKHI T'OCYJAPCTBEHHBII TEXHUYECKUA YHUBEPCUTET»

¢wunman B r. Chi3panu

L{eHTp NOBY30BCKOM MOJATOTOBKH U JOMOJHUTEIBHOTO 00Pa30BaHMS

®OHJA ONEHOYHBIXCPEACTB
AONOJIHUTEIbHOH 00111€00pa30BaTEeILHON POrPaMMBbI
€CTeCTBCHHOHAYYHOW HANIPABJIEHHOCTH

«Puzuka»

Bo3zpact obyuaromuxcs: 15-17 jer

Cpoxk peanuzanuu: 2 roaa

Pazpabotunku: Kocunosa C.H.
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1. IepeyeHb KOMIETEHIMH C YKA3aHUEM ITANOB UX opMHUpOBaHUS
B nmpouecce ocsoenusi JOII

B pesynbrate OCBOCHHMS JOIMOIHHUTEIBHON O00IIe00pa3oBaTENbHOM OOIIEpa3BH-
Barorieit mporpammel (JIOIl) y oOyuatomerocst GopMHUPYIOTCS CIASAYIOIIHE KOMIIETEH-
107078

¢ K-1 copmupoBaHHOCTD MIPEICTABICHUIA O POJIK U MECTE (PU3UKHU B COBPEMEHHOMN

Hay4YHOHN KapTHUHE MUDA;
¢ K-2 nonnmanue pusnueckoi CylHocT HabmoaeMbIX BO BeeneHHOM sBIIEHUI;
e K-3 monumanue ponu Gpusuku B GOpMUPOBAHUHU KPyro3opa U (HyHKIIMOHATHHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUsI TPAKTUYECKUX 3a]1aY.

[lepedyeHb MIaHUPYEMBIX pE3yJIbTATOB OOy4YeHHUs (JAECKPUNTOPHI): 3HAHHUS — 3,
yMeHus — VY, BrnajeHus - B, xapakrepusyromue tansl (GOpMUPOBAHUS KOMIIETCHIIUA U
o0ecneunBaoIIre JOCTUKEHUE TUIAHUPYEMBIX pe3yibTatoB ocBoeHus JOIl, npeacras-
nensl B TaOnuue 1.

Tabmuma 1

Ilnanupyembie pe3yjbTaThl 00y4eHUs
Haumenosanue komme- [Tnanupyemsie pe3yapTaThl 00yUeHHUS 10 TUCIMIUIMHE

udp
KOMIIETEHIMHA
K-1

TEHIIUU

c(hOpMHUPOBAHHOCTH Ymern:

HNPEACTABICHUA O POJIH
n Mecrte (QU3UKH B CO-
BPEMEHHOMI Hay4HOU
KapTHHE MUpa

Y-(K-1)-1 nonp3oBarbest QU3HUECKON TEPMHUHOIOTHEH M CHM-
BOJIMKOM;

Y-(K-1)-2 BoiaBurats rurnore3bl Ha OCHOBE 3HAHHS OCHOBOIIO-
Jaralonux GU3HYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TIPOBE-
PSTh MX SKCIIEPUMEHTAIBHBIMH CPEICTBAMH, POPMYIIHUPYS LEIb
UCCIIEIOBAHUS;

Y-(K-1)-3 o6pabarsiBath pe3yIbTaThl H3MEPEHHH, OOHAPYKH-
BaTh 3aBHCUMOCTh MEX/Y (pH3NYECKUMHU BETHIHMHAMU, 00BsC-
HSTH MOJyYeHHBIE PE3yIbTAThI U JIENIaTh BEIBOBI;

Baapers:

B-(K-1)-1 meTonamu caMOCTOATENBHOTO JIAHUPOBAHKS M TIPO-
BeICHUS (PU3MUYECKHUX DKCIIEPUMEHTOB, OITUCAHUS U aHaJIM3a Mo-
Jy4eHHON U3MEPHUTENbHON HH(POPMAIH, ONPEAETICHHUs JOCTO-
BEPHOCTH MOJIYYCHHOTO Pe3yNbTaTa.

MMOHUMaHue (PU3NIECKON
CYIIHOCTH  HaOmromae-
MbIX BO BceleHHOI sIB-
JICHHH

3HaTh:

3-(K-2)-1 o0mue pusnuecKre 3aKOHOMEPHOCTH, 3aKOHBI, TEO-
pUH, TIPEJICTABICHUS O JeHCTBUU BO BeeneHHOH Gu3nieckunx
3aKOHOB, OTKpI)ITI)IX B 3CMHBIX yCHOBI/IS[X.

YMmeTh:

Y-(K-2)-1 pemiats (usuueckue 3a1auu;

Y-(K-2)-2 viccienoBarh U aHATM3UPOBATH Pa3HOOOPa3Hbie (Hu-
3WYECKHE SIBIICHUSI U CBOMCTBA OOBEKTOB;

00BACHATH MPUHIIUITBI PAOOTHI M XapaKTEPUCTHUKH MTPHOOPOB H
YCTPOMCTB;

Y-(K-2)-3 00bACHATH CBSI3b OCHOBHBIX KOCMUYECKUX O0BEKTOB
¢ reo()U3UIECKUMU SBJICHUAMUY;

Baaners:

B-(K-2)-1 ocrosononararomuMu GU3UYeCKMMHE TTOHATHIMH,
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Iudp HaumeHnoBanue komrie- [Tmaranpyemsie pe3yabTaThl O0YUIEeHHS TT0 JUCIIUIIIIINHE
KOMIIETEHIIUN TEHIIH
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TECOPHUSIMU;
K-3 MMOHUMaHue poiu (pum3u- | YMerhb:
ku B (opmuposanun | Y-(K-3)-1 npuMeHATH MONy4YEHHBIE 3HAHUS IS O0bACHEHHS
Kpyrozopa U (YHKIHO- | ycjoBuii NpoTeKaHus (pU3MUECKUX SBICHHUII B IIPUPOJE U [Is
HaJbHOW TPAMOTHOCTH | MPUHATHS MPAKTHYECKUX PENICHHUI B TIOBCETHEBHOM KH3HHU;

YCJIOBCKa I PCIICHUA
MPAKTUYCCKHUX 3a1a4

Y-(K-3)-2 nporno3upoBath, aHaIM3UpOBATh M OIIEHUBATH I10-

CeNCTBUS OBITOBOM U IPOU3BOICTBEHHOMN JCSITSILHOCTH YEIIO-
BEKa, CBA3aHHON ¢ (U3MUECKUMH MPOIIECCaMHU, C ITO3UIINN KO-
JIorHYecKoi 0€30MacHOCTH;

Biaagern:

9KCIIEPUMEHT;

B-(K-3)-1 ocHOBHBIMH METOIAMH HAYYHOTO TIO3HAHMS, HC-
N0JIb3yeMBIMH B (pH3HKE: HAOJIIOICHUE, ONTHCAHKUE, H3MEPCHUE,

OcHOBHBIMH dTanamMu (pOPMUPOBAHUS yKa3aHHBIX KOMIETCHIIMI B pamKax JucC-
[UIUTMHBI BHICTYTACT MOCJIEI0BATEILHOE U3YUCHHUE COACPIKATEIBHO CBSI3aHHBIX MEX]TY
co0ol pa3/iesioB y4EeOHBIX 3aHATHM.

Taomuma 2

IHacnopt poHAA2 OLIEHOYHBIX CPEACTB

Oransl hopmu-
Ne [Tnanupyemble pe3ysibTaThl (IeCK-
W/ | PoBaHus Komre- pUNTOpET) 06yeHIs O11eHOYHBIE CPe/ICTBA
TCHIIUH

1 Paznen 1 V-(K-1)-1, ¥-(K-1)-2, V-(K-1)-3, 3amaun MPaKTHUECKUX 3aHATHIA,
B-(K-1)-1, 3-(K-2)-1, ¥V-(K-2)-1, OTYETHI 110 TaOOPaTOPHBIM pa-
V-(K-2)-2, ¥-(K-2)-3, B-(K-2)-1, 00TaM, OIpoOC Ha KOHTPOJIHLHOM
VY-(K-3)-1, V-(K-3)-2, B-(K-3)-1 3aHITHU

2 Paznen 2 V-(K-1)-1, ¥-(K-1)-2, V-(K-1)-3, 3a1aun MPaKTHUECKUX 3aHATHIA,
B-(K-1)-1, 3-(K-2)-1, V-(K-2)-1, OTYETHI 110 TaOOpPaTOPHBIM pa-
V-(K-2)-2, ¥V-(K-2)-3, B-(K-2)-1, 00TaM, OIpOC Ha KOHTPOJIHLHOM
VY-(K-3)-1, V-(K-3)-2, B-(K-3)-1 3aHITHH

3 Paznen 3 V-(K-1)-1, ¥-(K-1)-2, V-(K-1)-3, 3a1aun MPaKTHUECKUX 3aHATHIA,
B-(K-1)-1, 3-(K-2)-1, ¥V-(K-2)-1, OTYETHI 110 TaOOpPaTOPHBIM pa-
V-(K-2)-2, ¥-(K-2)-3, B-(K-2)-1, 06oTam, Onpoc Ha KOHTPOIHLHOM
VY-(K-3)-1, V-(K-3)-2, B-(K-3)-1 3aHITHU

4 Paznen 4 Y-(K-1)-1, ¥V-(K-1)-2, V-(K-1)-3, 3aaun MPaKTUIECKUX 3aHATUH,
B-(K-1)-1, 3-(K-2)-1, V-(K-2)-1, OTYETHI 110 TaOOpPaTOPHBIM pa-
V-(K-2)-2, ¥V-(K-2)-3, B-(K-2)-1, 06oTam, OIpoc Ha KOHTPOIHLHOM
VY-(K-3)-1, V-(K-3)-2, B-(K-3)-1 3aHITHU

5 Paznmen 5 Y-(K-1)-1, ¥V-(K-1)-2, V-(K-1)-3, 3aaun MPaKTUIECKUX 3aHATUH,
B-(K-1)-1, 3-(K-2)-1, ¥V-(K-2)-1, OTYETHI 10 TaOOpPaTOPHBIM pa-
V-(K-2)-2, ¥-(K-2)-3, B-(K-2)-1, 06oTam, Onpoc Ha KOHTPOIHLHOM
VY-(K-3)-1, V-(K-3)-2, B-(K-3)-1 3aHITHU

6 | I[Ipomexyrounas Y-(K-1)-1, ¥V-(K-1)-2, V-(K-1)-3, DK3amMeH

aTTecTanus B-(K-1)-1, 3-(K-2)-1, ¥V-(K-2)-1,

V-(K-2)-2, V-(K-2)-3, B-(K-2)-1,
V-(K-3)-1, ¥-(K-3)-2, B-(K-3)-1
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2. Onucanue noxaszarejied u KPUTEPHUEB OLICHUBAHUA KOMl'leTeHHI/Iﬁ
Ha Tanax ux (l)OpMPIpOBaHI/ISI. Onucanue mKaJa On¢cHUBaHUA

Pesynbratel ocBoenus JOIl, onpenensemble MoKa3aTesMU U KPUTEPHUSIMH OlLie-
HUBaHMS CHOPMUPOBAHHOCTH KOMIIETEHIIMN Ha 3Tanax ux (POpMUPOBaHUS, MPEACTAB-
JIeHBI B Ta01. 3.

[HIxaja oneHUBaHUA:

«3a4veT» — BBICTABIACTCS, €CII CPOPMUPOBAHHOCTD 3asIBIICHHBIX JECKPUIITOPOB
koMmrieTeHuid Ha 50% u GoJiee OIEHUBAETCA HE HIKE «YyJIOBIECTBOPUTEIILHO» MPU YC-
JIOBUU OTCYTCTBUSI KPUTEPHS «HEYAOBIETBOPUTEIbHO». BricTaBisieTcsi, korga o0y-
YAIOUTUICS MMOKA3bIBACT XOPOIIUE 3HAHUS U3YYEHHOT0 yueOHOTr0 MaTepuaia; caMmoCTOsI-
TEJIBHO, JIOTUYHO U TMOCJIEI0BATEIHLHO U3JIaraeT U MHTEPIPETUPYET MaTeprabl y4eOHO-
ro Kypca; IMOJHOCTBIO PACKPBIBAET CMBICI IIPEAJIAraeMOro BOIPOCA; BJIAIEET OCHOBHBI-
MU TEPMHUHAMHU M TMOHATUSIMU W3YYEHHOIO KypcCa; MOKa3bIBACT YMEHHE MEPENIOKUTH
TEOPETUYECKHUE 3HAHUS HA MIPEAIO0JIaraeMblii MPAKTUYECKUM OTBIT.

«He3a4er» — BbICTaBIsIETCA, €CJIM CHOPMUPOBAHHOCTD 3aSBICHHBIX JIECKPUIITO-
poB KoMmrieTeHIui MeHee yeM 50% OIEHMBAETC KPUTEPUAMH «YJIOBIETBOPUTEIIBHOY,
«XOPOIIO» U «OTIUYHO»: MPU OTBETE 00YYAIONIEroCs BBISIBIIUCH CYIIECTBEHHBIE MPO-
OeJibl B 3HAHUAX OCHOBHBIX MOJIOKEHUN (DAKTUUECKOTO MaTepualia, HEyMEHHE C MOMO-
HIbIO0 MpenoAaBaTeisl MOJMYYUTh MPABUIIBHOE PEIICHHE KOHKPETHON MPaKTHUYECKOW 3a-
Jlayy U3 YKclia MPeyCMOTPEHHBIX paboueil mporpaMmoi yueOHOM JUCHUTUIUHBI.

«OTIUYHO» — BBICTABJISIETCS, €CIU CPOPMHUPOBAHHOCTH 3asBJICHHBIX JI€CKPHUIITO-
poB KoMmrieTeHIInN 80% OIEHUBAETCA KPUTEPUAMHU «XOPOLIO» U «OTIUYHOY», IIPHU YCIO-
BUM OTCYTCTBUSI OLIEHKU «HEYAOBJIETBOPUTEIBHO»: CTYICHT MOKa3aj MPOYHbIC 3HAHUS
OCHOBHBIX TIOJIO)KEHUM (PAKTUUYECKOTO Marepuajia, YMEHHE CaMOCTOSITEIBHO pEIiaTh
KOHKPETHBIE MPAKTUYECKHE 3aJ1a4M MOBBIIICHHON CIIOXKHOCTH, CBOOOIHO MCIOJIb30BATh
CIIPABOYHYIO JIUTEPATYPY, JeNaTh OOOCHOBaHHBIC BBIBOJBI M3 PE3YJIHTATOB aHAIIM3a
KOHKPETHBIX CUTYaIUi;

«Xo0pomo» — BBICTABISETCA, €CJIM CHOPMUPOBAHHOCTD 3aBICHHBIX JECKPHUIITO-
poB komrieTeHnii Ha 60% u Oojiee OIEHUBACTCS KPUTEPUSIMH «XOPOIIO» U «OTINY-
HO», MPU YCJIIOBUM OTCYTCTBUS OLIEHKH «HEYAOBJIETBOPUTEILHO», JOMYCKAETCS OLICHKA
«YZOBJICTBOPUTEIHHO»: OOYYAIOIINIICS MMOKa3ajd MPOYHbIC 3HAHWUS OCHOBHBIX IOJIOMKE-
HUHN (PaKTUYECKOTO MaTepuaia, YMEHUE CaMOCTOSITEILHO peliaTh KOHKPETHBIE TMPaKTH-
YECKHEe 3a/1aud, MPEAyCMOTPEHHbIE pabodeil mporpaMMoil, OpUEHTUPOBATHCS B PEKO-
MEHJIOBAaHHOW CMpPaBOYHOM JUTEpaType, YMEET MPaBUIILHO OLEHUTH MOJYYEHHBIE pe-
3yJbTaThl aHAJIM3a KOHKPETHBIX CUTYAIlU;

«Y10BJIETBOPUTEJIbHO)» — BBICTABIISIETCS, €CIM C(HOPMUPOBAHHOCTD 3asIBJIICHHBIX
necKkpuntTopoB kommnereHui 40% u 6osee OLEHUBACTCS KPUTEPUSIMH «YIOBIETBOPHU-
TEJILHOY, «XOPOIII0» U «OTIIMYHO»: 0OYJArOIINIICS MOKa3ajl 3HAHNE OCHOBHBIX MOJIOXKE-
HUN (PaKTUYECKOrO Marepuasa, yMEHHE TOJyYUTh C MOMOIIBIO MPEToaBaTess mpa-
BUJIBHOE PEIICHUE KOHKPETHOM MPAKTUYECKOM 3a/1aud U3 YKCia MPeayCMOTPEHHBIX pa-
00Yel IporpaMMoi, 3HAKOMCTBO C PEKOMEHIOBAaHHOM CIPaBOYHON JIUTEPATYypOii;
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«HeynoB/1eTBOPUTEIBHO» — BBICTABISETCS, €ClIU C(HOPMUPOBAHHOCTD 3asBJICH-
HBIX JECKPUIITOPOB KOoMIleTeHIMI MeHee yeM 40% OLleHNBaeTCsl KPUTEPHUIMH «yIOBJIE-
TBOPUTEIHHOY», «XOPOIIO» U «OTIMYHO»: MPU OTBETE 00YUAIOIIETOCS BBISBHIUCH CYIIE-
CTBEHHBIC MPOOEJBl B 3HAHUSX OCHOBHBIX MOJIOKEHUN (PaKTUUECKOro MaTepuaia, He-
YMEHHE C TOMOIIBIO IIPENOAABATEN ITOJYYUTh IIPABWIIBHOE PELIEHUE KOHKPETHOU
NPAKTHUECKON 3aJaud M3 4Yucia MPeIyCMOTPEHHBIX pabodueld mporpammoil yueOHOMH
JVCLHUTUIAHBI.

3.  TumoBble KOHTPOJIbHBbIEC 32JaAHUS WJIH HHbIE MATEPHUAJIBI IJIsl OLlCHKH 3HAHUIA,
YMEHUI, HABBIKOB, XapaKTEePU3YIOIIUX 3TANbl (POPMUPOBAHUSA KOMIIETEHUIUMI
B nnpouecce ocsoenus OIIOII

Hepequb IMOICKAIMUX OLCHKC PC3YJILTATOB O6y‘-I€HI/IH (HOK&S&TGHCI;'I IIpOsABJIIC-
HUA KOMHGTGHHHﬁZ BJ'Ia,ZIeHI/If/'I, YMGHI/If/'I, 3HaHHﬁ) IIpU HUCIIOJIB30BaHHUHU IMPEAYCMOTPCH-
HBIX pa60qeﬁ HpOI’p&MMOﬁ JAUCHUINIMHBI OICHOYHBIX CPCACTB IIPCACTABJICHEI B Tabi. 3.

Tabaunia 3
Marpuiia COOTBETCTBHUS OLIEHOYHBIX CPEIICTB
3aIUTAHUPOBAHHBIM pe3yJIbTaTaM 00ydeHHUsI
Komnerenuus
OueHovHoOe K-1 K-2 K-3
CPEACTBO
). 3-(K2)1,
. Y-(K-1)-1, V-(K-2)-1. V-(K-3)-1,
3auét no uroram nocemienns | Y-(K-1)-2,
" V-(K-2)-2, V-(K-3)-2,
nexuii ¢ Nel mo Ne20 V-(K-1)-3, V-(K-2)-3 B-(K-3)-1
B-(K-1)-1 “(K-2)-3, (K=3)-
B-(K-2)-1
<(K-1)- 3-(K-2)-1,
3a4éT 10 UTOraM MOCELIEHHS g_g%_%g_% V-(K-2)-1, V-(K-3)-1,
MPAKTHYECKUX 3aHATUH C Y-(K-l)-B’ VY-(K-2)-2, V-(K-3)-2,
Nel mo Ne30 B-(K-l)-l’ VY-(K-2)-3, B-(K-3)-1
B-(K-2)-1
3-(K-2)-1,
Pelrenue 3a1a4 Ha IPAKTH- z_(K_l)_l’ Y-(K-2)-1, V-(K-3)-1,
-(K-1)-2, V-(K-2)-2,
gyeckux 3aHATHax ¢ Nel o V-(K-3)-2,
N30 Y-(K-1)-3, VY-(K-2)-3, B-(K-3)-1
- B-(K-1)-1 B-(K-2)-1
3-(K-2)-1,
. Y-(K-1)-1, V-(K-2)-1, V-(K-3)-1,
Otuér mo maboparopueim | Y-(K-1)-2,
V-(K-2)-2, V-(K-3)-2,
pabotam ¢ Nel mo Nel0 V-(K-1)-3, V-(K-2)-3 B-(K-3)-1
B_(K_l)_l ( ) ’ ( )
B-(K-2)-1
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Komnierenuus
OteHOYHOE K-1 K-2 K-3
CpPENCTBO
(K-1)- 3-(K-2)-1,
Onpocel Ha KOHTPOJBHBIX z_g%_%g_%’ Y-(K-2)-1, V-(K-3)-1,
3aHATUAX 10 UTOTaM H3yde- Y-(K-l)-3’ Y-(K-2)-2, V-(K-3)-2,
HUs pa3nenos 1-5 B-(K-1)-1 3];-((11%22))-:} B-(K-3)-1
3-(K-2)-1,
Y-(K-1)-1, V-(K-2)-1, V-(K-3)-1,
[Mpomexxyrounas arrecramust | Y-(K-1)-2,
V-(K-2)-2, V-(K-3)-2,
— 9K3aMEHBI V-(K-1)-3, V-(K-2)-3 B-(K-3)-1
B-(K-1)-1 B-(K-2)-1

4,

MeToanueckue MaTepHualbl, ONIpEeaACJAAIONINE IMPOUCAYPLI OLICHUBAHUA

3HAHMIi, yMEeHUIi, HABBIKOB, XapaKTePU3YIOIINX 3TANbI (OPMUPOBAHUA KOMIIE-

TeHIUN

Y4eOHas NUCHHUIUIMHA KaK MPaBWIO (GOPMHUPYET HECKOIBKO KOMITCTCHIIUM, TPO-
1eypa OllCHUBAHUS MIPEICTABICHA B Ta0J. 3 U peanu3yeTcs Mo3TaHo:

1-i 3Tan npouexypsl OlleHMBAHUA: OIICHUBAHUE YPOBHS JOCTMIKEHHUS KaXKIOTO
U3 3aIUTAHUPOBAHHBIX PE3YyJIbTATOB OOYUEHUs] — JIECKPUINITOPOB (3HAHUI, YMEHUIA, Bla-
JeHui). DKCTIEepTHOM OIIEHKE MPernojaBaresis MOICKUT CHOPMUPOBAHHOCTh OTAEIb-
HBIX JIECKPHUIITOPOB, JJI OLICHUBAHHUS KOTOPHIX MpeJAHAa3HAYeHa JaHHAs OIEHOYHAs
polelypa TEKYIIEro KOHTPOJISI U MMPOMEKYTOYHON aTTECTAIlMH COTIIACHO MATPHIIE CO-
OTBETCTBUS OIICHOYHBIX CPEJICTB pe3yibTaTtaM oOydeHus (tadm. 3).

2-i ITanm mpoueaypbl OlleHWBAHMSI: WHTETpaIbHAs OIEHKA JOCTHXCHHUS 00Y-
YaIOMMMCS 3allJIJAaHUPOBAHHBIX PE3YJIBTATOB OOYYEHHsI TI0O MTOTaM OTACIIBHBIX BHJIOB
TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOH aTTeCTAIIHH.

Tabana 4

XapakTepucTHKa Npoueaypbl NPOMEKYTOYHOH aTTeCTAlluM NOAUCHUILIUHE

dopMa KOHTPOJIS

[TeproanaHOCTE U C1TOCOO
MIPOBEJICHUSI ITPOLIEAYPHI Olie-

MeTopI O1IcHUBA-
HUS

Bunpl BeIcTaBIIsIE-
MBIX OIIEHOK

Crioco6 yueTa HHINBUAYAIb-
HBIX JOCTH)KEHHI 00ydaro-

3a4uéT mo uroram
JIP

ram KaxkJioro 1abopaTopHO-
TO 3aHATHUS

HUBAHUA IINXCs

} CucreMaTH4YecKH, [0 UTO- |  DKCHEPTHBIN 3a4eT/He3aueT |)KypHa ydera ycreBaeMo-

1 3a4€T M0 UTOraM| KaXKIIOr'0 JIEKIIHOHHOTO CTH U MOCELIAEMOCTH

JICKITNU 3aHATHUSA

) CucreMaTHYeCKH, 10 UTO- |  IKCHEPTHBIN 3a4eT/He3aueT |KypHAI ydera ycreBaeMo-

2 3a4€T M0 UTOTAM |ray KaskIOr0 MPAKTHYECKO- CTHU U MOCEIAEMOCTH

I13 r'O 3aHATUSA

CHCTEMaTHYECKH, TI0 UTO- | OKCIEPTHBIHA 3a4eT/He3aueT |JKypHAJ ydeTa yCIeBaeMo-

CTH U IIOCCIACMOCTH
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INe
TlepuoguuynocTs 1 ciocod | MeToas! OLleHHBa- Crroco6 ydera MHAUBUAYaIb-
proa ARL ol Bupl BeIcTaBIIsIe- i ZUI y
®opMa KOHTPOJI | IPOBEAEHUS IPOLEYPHI OLe- HHSL MBIX OLICHOK HBIX TOCTIDKEHUH 00ydaro-
HHUBAHUA UXCs
Oruer 1o 1a60- CucreMaTH4eCcKH, 110 UTO- SKCIIEPTHBIN 3adeT/He3adeT |)KypHaj ydera yCleBaeMo-
4.| paropubiM pabo- ram KaxkJioro 1ab0opaTopHO- CTH M MOCEIaEMOCTH
Ta IO 3aHITHI
Omnpoc Ha KOH- [To uroram uzy4yeHus JKCIIEPTHBIN 3aueT/He3adeT |KypHaJ ydera yCleBaecMo-
5 | TPOJILHOM 3aHsI- pa3zaena CTH M MOCEIIaEMOCTH
THU
TpoMexyTouHas B xonue rona, Ha stamne skcriepTHbI  |[lo nsaTubanpHON IK3aMeHaIlMOHHAA
6 | aTTecTanus — K- MIPOMEXKYTOUHOM arTecTa- IIKaje BEJIOMOCTh
3aMEH o

IIkaJsia u npoueaypa oueHMBaHUSA CPOPMHUPOBAHHOCTH KOMIIETEHIIM A
Ha »sTane npomeXyTOYHON aTTECTAI[MU MCIOJIb3YyETCs CUCTEMA OLIEHKHU yCIieBae-
MOCTH 00y4aroIIuXxcsi, KOTopasi MO3BOJISET MPENOIaBATENI0 OLEHUTh YPOBEHb OCBOCHMS
MaTepuraia 00yJaroluMHUCS.
dopMa OLEHKH 3HaHHUI: OLEHKA - 5 «OTIMYHO»; 4 «XOpowo»; 3 «yIJOBIETBOPHU-
TENbHO»; 2 «HEYAOBIETBOPUTENbHO». JIabopaTopHble pabOThI, MPAKTUYECKUE 3aHATHS,
IPAaKTHKa OLICHUBAIOTCS: «3a4eT», «He3aueT». BO3MOXKHO wHcnonb3oBaHHE OalsIbHO-
PEUTUHTOBOM OLICHKH.
CoOTBETCTBHE CUCTEM OLIEHOK KPUTEPUSM OLEHUBAHUS COPMUPOBAHHOCTH ILIa-
HUPYEMBIX PE3YyJbTAaTOB O0OyUYEHHUS (JIECKPUIITOPOB) MPEACTABICHO B TA0J. 5

Tabmuua 5
HHTerpajbHas oeHKa
Kpurepun TpaﬂHHH(:;Haﬂ OR BambHO-pelTHHrOBas OLEHKA

5 5 95-100
S5u4d 86-94
4 4 69-85
4n3 61-68
3u?2 3 51-60
2ul 2, Hezauer 31-50
0-30

3auer 3auer 51-100

OOyuaromuecs 00s13aHbI ClIaBaTh BCE 3a/laHUsl B CPOKH, YCTAHOBJIGHHBIE MPEMO-
nasareneM. OOyyaroiuecs, HaOpasime <51 OaIoB B TEUEHHE ceMecTpa He JOIycKa-
IOTCSI K TIPOMEXYTOYHOM aTTeCTaIliH.
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Bomnpockl kK KOHTPOJIBLHOMY 3aHATHIO 10 UTOramM u3y4denusi Pazgena 1

. Mexanunueckoe ABukeHHE. [IoHATHE COCTOSIHUSA TeNa B KJIACCUYECKON MEXaHHKE.
KunemaTnueckne BETWYHHBI: NEPEMEIIEHUE, MPOUIECHHBINA MyTh, CKOPOCTh, yC-
KOpE€HHUE, HOPMAJIbHOE U TaHICHIMAIIbHOE yCKOpeHus. Kunemartnueckue ypaBHe-
HUS IBUOKEHUSL.

. IloctynarenbHOE U BpalaTebHOE JBUKEHUE TBEPAOIrO Teja. YTJIOBble KMHEMa-
TUYECKHUE BEIMYMHBI: Yrojl MOBOPOTA, YIJoBasi CKOPOCThb, YIJIOBOE YCKOpPEHUE.
CBs13b YIJIOBBIX KHHEMATUYECKUX BEJIMUUH C IMHEUHBIMU BETUUYMHAMH.

. I[I/IHaMI/I‘-IeCKI/Ie BCJIMYMUHBI: CHUJId, MacCCa TCjla, UMIIYJIbC TCJId, UMIIYJIbC CHIIbI.
I/IHepI_[HaJILHaSI cucrteMa orcuera. 3akoHbl HeroToHa. Penenre ocCHOBHOM 3aJa4un
MCXAaHHUKH Ha OCHOBC BTOPOI'O 3aKOHAa HrroToHa.

. 3aKOHBI COXpaHEHHS M UX POJIb B MEXaHHUKE. 3aKOH COXPAaHCHHS UMITYJIbCA.
. Pabora cuJibl.

. DHeprus Kak yHuUBepcajlbHasi Mepa BceX (pOopM IBHUKEHHS U BCEX BUIOB B3aUMO-
nerctBus. KuHeTnyeckas SHEPrysi MOCTYIATENIBHOTO JBWKEHUs Tena. Teopema
00 U3BMEHEHUN KMHETUYECKON IHEPTUH.

. IloTenuuanbHas 3Heprus B3aumozeicTBus Ten. [Ipumepsr popMyn noTeHMATb-
HOU DHEPTUH.

. Mexanuueckasi sHeprusi. 3aKOH COXpaHEHUs MeXaHW4yecKou sHepruu. CBs3b pa-
O0O0THl HEKOHCEPBATUBHBIX CHJI C U3MEHEHHUEM MEXaHUYECKOU HIHEPTHUH CUCTEMBI
TeN.

Bonpocsl K KOHTPOJILHOMY 3aHATHIO 10 UTOram u3ydenust Pazaena 2

. Ilpenmer cratuctuyeckod (QPU3MKU U TEPMOJMHAMUKH. J[MHAMUYECKUH, CTaTH-
CTUYECKUN U TEPMOAMHAMUYECKUM METOIbI ONHMCAHUSA COCTOSHUSA U IOBEICHUS
cucteM MHOTuX yacTtull. CpeaHue (CTaTUCTUYECKHE) XapaKTEPUCTUKU YacCTHIl U
criocoObl UX BeluncieHus. @yHKIMM pacnpenenenns Makcpesia..

. MoneKyJIsIpHO-KUHETUYECKHUE TPEACTABICHUS O CTPOCHUU BELIECTBA B Pa3siny-
HBIX arperatHbIX COCTOSHUAX. B3anmonenctBue Mosiekyls. Mozaens uaeaabHOro
rasa.

. TepMogumHamuyeckuii METOI ONMCAHUS COCTOSIHUS M MTOBEAEHUS CUCTEM MHOTHX
yacTtull. TepMoauHaMUYecKre MapamMeTpbl, UX CBS3b CO CPEIHUMH 3HAUYCHUSIMHU
XapaKTEPUCTUK MOJIEKYJ: OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH UJICATBHOTO ra3a, BHYTPEHHSS SHEPTUsI UJI€aIbHOTO Ira3a, TeMIIepaTypa.

. YpaBHEHHE COCTOAHMS. Y paBHEeHHs MeHneneesa-Knanelpona .
. YpaBHEHHMs U30IPOLECCOB UICATBHOIO rasa.

. BHyTpenHsis sHeprus, cnocoObl ee u3meHeHus. CrnocooOsl TermoodMena. Konnye-
CTBO TEIIOTHL. [IepBblii 3aKOH TEPMOJUHAMUKY KaK 3aKOH COXPAHEHUS SHEPTUU.

. Pabora rasza, TemioeMKOCTb, U3MEHEHUE BHYTPEHHEH 3HEPIUM, NEPBBIM 3aKOH
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TEPMOJIMHAMMKHU ITPU U30MPOLECCAX.
8. Knaccuueckast Teopusi TEIIOEMKOCTH.

9. AnuabatHbIN MpoIecc.

10.Kpyrossie nporieccsl, ux K.I1.J[. uaeansHoro u peansnoro nukia Kapho.

11.06patumble 1 HeoOpaTuMbIe mpornecchl. HeoOpaTuMOCTh MEXaHUYECKHX, TEIIO-
BBIX, DJICKTPOMArHUTHBIX MPOIIECCOB; OCOOEHHOCTH TEIIOBOM dHepruu. [lopsmox
1 OeCIOpSAIOK M HAIMIPaBJICHUE PeaIbHBIX MPOIECCOB B MIPUPOJIE.

Bomnpockl K KOHTPOJIBLHOMY 3aHATHIO 10 MTOram u3y4denusi Pazgena 3

1. DnekTpocTraTuueckoe B3aUMOJEHCTBHUE. DIeKTpudeckuil 3apsna. 3akod Kymona.
DnekTpocTtatndeckoe mosie. HanpsyKeHHOCTh M 3JEKTPUUYECKOE CMEIICHHE DIIEK-
TPOCTATUYECKOTO Mods. Hanpsi>KEeHHOCTh MOJI TOYEYHOIO 3apsiia U CUCTEMBI TO-
YEYHBIX 3apsI0B.

2. PaboTta cuibl ¥ MOTEHIMATIBHAS SHEPTHUS IJIEKTPOCTATUIECKOTO B3aMMOICHCTBUS
JBYX TOYEYHBIX 3apsa0B. KOHCEpBATUBHOCTH 3JEKTPOCTATHYECKOTO B3aUMOJEH-
cTBU. IloTeHIman 31eKTpOCTaTUYECKOTO MOJI TOYEYHOTO 3apsAaa U CUCTEMBI TO-
YEYHBIX 3aps/I0B.

3. PazHocTh IIOTCHOHUAJIOB. PabGota QJICKTPOCTATUYICCKOI'O IIOJIA IO IICPCMCHICHUIO
QJICKTPUYICCKOT'O 3apsjaa. CBs3b HAIMPsOKCHHOCTH 3JICKTPOCTATUYCCKOT'O IIOJA C
IIOTCHIO M AJIOM.

4. DIeKTpOEMKOCTh IPOBOJHUKA U KOHAECHCATOPA. DJIEKTPOEMKOCTh IIJIOCKOTO KOH-

neHcaropa. IlocnegoBaTenbHOE M MapaJyieIbHOE COEIUHEHHE KOHJIEHCATOPOB.
DHeprus 31EeKTPUUECKOTO TMOJIS.

5. Dnekrpudecknii Tok. Cuia Toka. IITIOTHOCTE TOKa. DIEKTPUYIECKOE COMPOTHBIIC-
Hue npoBoaHukoB. Hanpspkenune. CtoponHue cuibl. J.1a.c. 3akoH Oma. Pabora,
MOIIIHOCTh, dHEprus. 3akoH Jxoyns-JIeHna.

6. MarautHoe nosie. MHAyKIus ¥ Hanps>KEeHHOCTh MATHUTHOTO TTOJTsL. 3aKOH AMIie-
pa. Cuna JlopeHna. [[BuxeHHe 3aps>KE€HHBIX YAaCTHUIL TOA JAercTBUEM cuiibl Jlo-
peHIIa.

7. TloTok MHAYKITMU MarHUTHOTO 1oJjist. PaboTa MarHUTHOTO MOJIS MO MEPEMEIICHUIO
ITPOBOJITHUKA C TOKOM.

8. DnexkTpomMarHuTHas WHAYKIUS, YCIOBHS €€ BO3HUKHOBEHHS. O.J1.C. WHIYKIUU.
3aKOH 3IEKTpOMarHuTHOM nHAyKuu. [Ipasuio Jlenna.

9. Camounaykuus. 3.4.C. caMOMHAYKIMUA. MHIYKTUBHOCTb MPOBOJHUKA. DHEPIus
MAaTrHUTHOT'O ITOJIS.

Bonpockl K KOHTPOJIBLHOMY 3aHATHIO IO UTOraM u3y4eHus Paznena 4

1. Kunematrka ko1e0aTensHOTO JBKEHUS: CMEIICHHUE, aMIUTNTYaa, dhas3a, [UKIn-
Yyeckasl 4acToTa, Mepuoj KosieOaHWi, YypaBHEHHE TapMOHUYECKUX KOJeOaHMil.
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CKOpOCTh ¥ YCKOpEHHUE TOYKH, COBEPIIAIONICH rapMOHUYEeCKHe Koiebanus. Ma-
TeMaTHUIeCcKasi MOJICIb TAPMOHUYECKOTO KOJICOaHMSI.

2. lunamuka rapMoHudeckux kosiebanuil. KBasuynpyras cuna. [pyXuHHbIN MaTe-
MaTHUYECKHUI U HPU3NUECKUN MASTHUKU.

3.Kunetnueckas v MOTEHIMATBHAS SHEPTHSI TAPMOHUYECKOTO ociuuisTopa. [lo-
Hasi MEXaHU4YeCcKasi PHEPTUs TAPMOHUYECKOTO OCIIUILIATOPA.

4.BoJIHBI U UX XapaKTEpPUCTUKU. MeXaHU3M BO3HUKHOBEHHS IMONEPEYHOU U Ipo-
N0JIbHOM BOJIHBL. CKOPOCTh yHpyrux BOJIH. JJIMHA BOJHBI M BOJHOBOE YHCIIO.
®pont BonHbI. [In0cKas u chepuueckas BoHA. YpaBHEHUE BOJIHBI M BOJHOBOE
YpPaBHEHHE.

5. OnextpomaruuTHasi BojiHa. CKOpPOCTh M IJIMHA 3JEKTPOMArHUTHBIX BOJH B Ba-
KyyMe€ U B pas3inuHbIX cpenax. llokasarens npenomiienus cpenbl. llomepeu-
HOCTb 3JIEKTPOMAarHUTHOM BOJIHBI. [IIkajia 3J€KTpOMarHUTHBIX BOJIH. Xapakre-
PUCTHKA YIEKTPOMArHUTHBIX BOJIH PA3JIMYHBIX HHTEPBAJIOB JUINH BOJIH.

6. Uarepdepennnst BomH. KorepeHTHBIE KOJIEOAHUS M BOJHBI. Y CIIOBHE KOTEPEHT-
HOCTH BOJH. OnTHyeckasl pa3HOCTh XOJa U €€ CBSA3b C Pa3HOCThIO (pa3 ABYX KO-
TEPEHTHBIX BOJH. AMIUIUTYJa Pe3yJIbTUPYIOIIETO KoJieOaHusi mpu UHTEphEepeH-
IIUU JABYX BOJIH. Y CJIOBUSI MAKCUMYMOB U MUHUMYMOB IIPU UHTEPPEPEHIIUH.

7.Pacuer unTephepeHIIMOHHON KapTUHBI OT JABYX KOT€PEHTHBIX UCTOYHHUKOB. [11u-
puHa uHTephepeHIUOHHONW MoJockl. CrnocoObl OCYIIECTBICHUS UHTEpQPEpeH-
muu: onbIT FOHTAa.

8.uTtepdepennns cBera Ha TOHKOHN TuieHKe. [lomockl paBHOro HakioHa. [lojock
paBHo# TonmmHbl. Konbsiia Hetotona. [Ipumenenust untepdepeHium.

9. ludpakmus BonH. [Ipunmun [toiireHca-Openens u o0ObsicHeHue nudpakiuy Ha
ero ocHoBe. Meton 30H @penens. qudpakuns @peHens Ha KPYTrioM OTBEPCTUN
u Kpyriou nperpaze. IIpsmonunerHocTs pacnipoctpaneHus ceera. [lepexon ot
BOJIHOBOM ONTHUKHU K TEOMETPUUECKOM.

10. Iudpakuus dpayHrodepa Ha OAHOW MIENU W HA NUPPAKITMOHHOW DEIIETKE.
JHudpakMOHHBIN CIEKTP.

11.EcrectBennbiii cBet. IlonsipuzoBaHHublil cBeT. COCOOBI MOTYyYEHUST MOJISIPU30-
BaHHOTO cBeTa. [lonsipuzaius npu OTpaKEHUH U MPETOMIIEHUN Ha TPAHUIIE Pa3-
nene AByx cpell. 3akoH bprocrepa. Jlucnepcus cpera.

Bonpockl K KOHTPOJIBLHOMY 3aHATHIO IO UTOram u3y4denus Pasgena S

1.T'unore3a [1nanka. @opmyna [lnanka s KBaHTa SHEPTUU TAPMOHUYECKOTO OC-
HUJUISATOPA.

2.Bueurnuit poTtoanexkrpuueckuit 3pPexT. DneKkTpuueckas cxema ero HaoIoAeHUs.
3aKOH COXpaHEeHMsI SHEPTUU MPH BBUIETE 3JIEKTpoHA M3 MeTama (mpu GoTosd-
¢exre). BonpramnepHas xapakTepucTiuka (DOTOTOKA MPH Pa3IMYHBIX MaAAI0IINX
MTOTOKAaX 3HEPIMH MOHOXPOMATHYECKOTO CBETA W MPH Pa3IMYHBIX 4aCTOTax Ia-
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Jaromiero CBCTa.

3. OnbITHBIE 3aKOHOMEPHOCTH U 3aKOHBI BHelIHero porodddekra. Cuna poroToka
HaCBIIICHMs. 3aJepKuBatoliee HampspkeHue. KpacHas rpanmna ¢ortosddexra.
bessHeprimonHOCTh hoToddhPekTa.

4. HeBO3MOKHOCTh OOBSICHEHUST 3aKOHOMEPHOCTEH M 3aKOHOB (poTo3(dekTa Ha Oc-
HOBE TOJIPKO BOJTHOBBIX MpeJCTaBieHU 0 cBeTe. Dopmyna DitHmTeitHa st (o-
To3dekra. OOBsICHEHNE ONMBITHBIX 3aKOHOMEpHOCTEN PoTorddexTa Ha OCHOBE
KBAaHTOBBIX TPEJICTABICHUI O CBETE.

5. DOTOHBI U UX XapaKkTepucTuku. KopmycKkyisipHO-BOJIHOBAs MPUPOJIa CBETA.

6. SAnepras monens atoma. [loctynatel bopa. OO0bsICHEHNE CIIEKTPAIBHBIX 3aKOHO-
MEPHOCTEMN H3JIyYeHHUs BOJIOPOIONIOA00HBIX aTOMOB Ha X OCHOBE.

7.T'unote3a e bpoiisist 0 BOMHOBBIX cBOicTBax yactuil. BoaHnoBas ¢pyukmus. Coot-
HOILICHUSI HEOTIPEICIIEHHOCTEM.

8. Crpoenne smpa. Jlepext macc. PagnoakTHBHOCTS.

Bomnpocsl k 3ammTe 0TYETOB 10 JIA00PATOPHBLIM padoTam
Jltst 3amuThl 1a60paTOPHBIX paboT HEOOXOAUMO:

a) B TETPaJu JJis TaOOPATOPHBIX PabOT BBIMOJHUTH OOPAOOTKY PE3yIbTaTOB U3MEpeE-
HUUN B COOTBETCTBHUH C «3aJTaHUSIMUY, IPUBEICHHBIMHU B « METOINYECKUX YKA3aHUIX Y,

0) IOArOTOBUTH OTBETHI HA BOIPOCHI JJIsi CAMOKOHTPOJISI, COOTBETCTBYIoIME «Borpo-
caM K 9K3aMEeHY» I10 UCCJIEIOBAHHBIM B 1a00OpaTOPHOU padoTe SIBICHUSM.

I[J'DI KaXXI0T0 ABJICHUA 110 BO3MOKXHOCTHU HY’KHO!

1. a) mpuBecTH Ha3BaHUE SIBICHUS, CHOPMYIMPOBATH €r0 OMPEELICHUE U YKa3aTh, YTO
MPOUCXOJUT B PE3YJIbTATE ITOTO SABJICHUS,

0) ykazaTh HEOOXOAUMBIE YCIIOBUS JJIsl BOBHUKHOBEHUS M HAOJIIOJICHUS SIBJICHUS,
B) OOBSICHUTD SIBJICHUE COTJIACHO TOW WJIM MHOW TEOPUH,

I') IPUBECTH MPUMEPHI OCYLIECTBICHUS SBJICHUS B IPUPOE U IPUMEPHI TPUMEHEHUS B
TEXHUKE;

2. 1Sl KaXKJ0 BBOAUMON (DU3NIECKOM BEITMYNHBI:

a) MPUBECTU Ha3BaHUE BEJINYWHBI,

0) ykazaTh CBOMCTBO (Ka4eCTBO), KOJIMYECTBEHHON MEPO KOTOPOTO OHA SIBIIACTCS,
B) chOpMyIUPOBATH OIPEIeIICHNE,

I') 3aIIMCaTh MaTEMAaTUYECKOE BbIPAKEHNE, COOTBETCTBYIOIIEE ONPENETIECHUIO,

1) YKa3aTh €AUHUILY U3MEPEHUSI 1 HAUMEHOBAHUE €IMHUIIBI U3MEPEHUSI,

e) YKa3aTb MaTCMaTH4YCCKHEC CIIOCOOBI pacdeTa n SKCIICPUMCECHTAJILHBIC METOAbI HAXOXK-
JACHUA 3HAYCHUA BCIIMYMHBI,

3. a) mepeUncIuTh OMBITHBIE 3aKOHBI, BRIPAYKAIOIINE 3aBUCUMOCTh (DM3UYECKUX BEITH-
YUH APYT OT Apyra B U3y4aeMOM SIBJICHUH,
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0) chopmynupoBaTh 3aKOHBI,

B) 3aIMCaTh 3aKOHBI B BHJIC MATEMATHYCCKUX BBIPAKCHUH,

) OOBSICHUTH 3aKOHBI B paMKaX TOW WJIM HHOHM TEOPHH,

1) CPAaBHUTH OIBITHBIC 3aKOHBI C TEOPETUICCKUMHU TPEACKA3AHNSIMH,

G) YKa3aThb IIPUYINUHBI PACXOXKIACHUA TCOPHUU C SKCIICPUMCHTOM.

BapuanTshl 32124 I pelieHUs] HA NPaKTHYecKUX 3aHaTusx Pasnena 1
1.  BpluuciauTh NPONMYCKHYIO CIOCOOHOCTh (YMCIO aBTOMOOWIEH, MPOXOMSILYIO
JAHHYI0 TOYKY B TEYEHUU 4Yaca) aBTOCTPALbI C TPEMs IOJIOCAMHU OJHOCTOPOHHETO JBH-
xkeHus. VMcnonp3yiTe ciaeayromue NpeanoyoKeHUs: CpeaHss IMyTeBass CKOPOCTh aBTO-
MoOuis paBHa 90 Km/4, cpefHss UIMHA aBTOMOOWIIA paBHa 6 M, a CpeHsAs AUCTaHLUSA
MEXIy aBTOMOOMJIAIMH JTOJKHA OBITH paBHA 70 M.

2. [TycTh mpoeKTHUpYyeTCs a’pomnopT IS HeOONbIIMX caMoiEToB. OIUH THI caMo-
7€Ta, KOTOPOMY MPEICTOUT MOJIb30BaThCS B3JIETHOM IMOJOCON a’pomnopTa, Nepes OTPhI-
BOM OT 3eMJIM JOJOKEH MOoCTHYb ckopocTtu 200kM/4, mpuyéM ¢ yckopeHuem 12 m/c?.
Ecnu nnmuna B3nétHou nmosockl 100M, TO CMOXKET JIn TaKOW CaMOJET , JOCTUYb CKOPOCTH
HeoOxoauMoit 1 B3néra? KakoBa 10KHA OBITH JJIMHA MOJIOCKHI?

v 2 )
3. ABTOMOOMIIL Maccoit 4 T ABUXKETCS B Topy ¢ yckopenueM 0,2 m/c”. Haiitu cuny
TATH, eclid YKJIoH paBeH 0,02 u koapuunent conporusnenus 0,04.
4, K KOHIIaM HUTH, IEPEKUHYTOU Yepe3 HEBECOMBIN OJIOK, MOABEIIEHBI TPY3bl Mac-

coit m;=50r u m,=75r. IIpenedperast TpeHueM OJ0Ka U HUTH, HAUTU TTOKA3aHUS JUHA-
MOMETpa, Ha KOTOPOM BECHUT OJIOK.

5. UYepes HeBeCOMBIN OJI0K, 3aKpEIUIEHHBIN Ha Kpalo TOPU3OHTAIBLHOMN TIATHOPMBI,
MEepEKUHYTa HUTh, K KOHIAM KOTOPOM NpPUBS3aHbl Ipy3bl  Maccoil My=0,4kr u
m,=0,1xr. KoadduimeHT Tpenust Mexay nepBbiM Tpy3oM u iatdopmoit p=0,2. Onpe-
JIEUTHh YCKOPEHUE TPy3a U CHILY PEaKIMy OCH Ha OJIOK.

BapuaHThl 32124 /151 pellleHUsl Ha NPaKTH4YecKuX 3aHaTusax Pasnena 2
1. 1 TpyOky anuHHOM | OmyckarT BepTHKAILHO B BOAY Ha TiyOuHy H, 3aTem 3a-

KpbIB BEpXHUI KOHEl TpyOKH, BRBIHUMAIOT €€ u3 Bojabl. [Ipu aToM B TpyOKe ocra-
ércst cTond Bojbl BeicoTOM h. Cumrtas Temreparypy NMOCTOSIHHOM, HAWTH aTMo-
chepHOE naBiIeHUE Po.

2. B mwmHape nu3enbHOTO JBUTATENs B Hayajle TaKTa CXKaTUS TEMIEparypa BO3-
nyxa pasHa 310K. Haiitu Temnepatypy Bo3ayxa B KOHIIE TaKTa, €ClId €ro 00bEM
yMeHbIuiics B 12 pas, a 1aBiieHre Bo3pociio B 36 pas.

3. Ilpu yBennueHun abCOIOTHON TEMIIEPATYPhl UACATBHOTO ra3a B 2 pa3a JaBJeHUE
rasa yBeauuuiaoch Ha 25 %. Bo ckoiabKko pa3 mpu 3TOM U3MEHWICS 00BEM?

4. KakoBO /aBiieHHE C)KAaTOrO BO3/yXa, HaxoAserocs B OamioHe €MKOCTbro 201
npu 12°C, ecim macca 3TOrO BO3/yXa 2 K.
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5. B Boxy Maccoif 1kr, Haxomsiytocs mpu temmeparype t;=10°C, Gpocrmn Kycok
Memu Maccoii 0,2 kr mpu temmeparype t,=300°C. Omnpenennts Maccy HCIapus-
mreiicst BOJIBI, €ClIM OKOHYATeIbHAs TeMmeparypa Boxs 0=15°C.

BapuanTsel 32524 U1 pellIeHUs HA NPaKTUHYecKuX 3aHaTusx Pa3nena 3

1. B Touke A HanpsHKEHHOCTH NEKTPUUYECKOTO MOJISI TOYEYHOTO 3apsia pas-
Ha Ep=100B/M, a B Touke B — Eg=200 B/m. Haiitu nanpspkeHHOCTh 1mosist B Touke C.
Bce Tpu TOukM nexar Ha OJHOW CHIIOBOM JIMHUU. Touka C JIEKUT MOCEPEIUHE MEKTY
toukamu A u B.

2. [lenb cocTOMT M3 TPEX MOCIENOBATEIBLHO COEAMHEHHBIX MPOBOJIHUKOB,
MOJKIIOYEHHBIX K UCTOYHUKY ¢ HampspkeHnem 24 B. ComnpoTuBieHue MmepBOro IMpo-
BogHUKA 4 OM, BrOoporo 6 OM, 1 HanmpsKEHUEM Ha KOHIAX TPEThEro MpOBOJHUKA 4 B.
Haiitu cuny Toka B LIENU, CONPOTUBJICHUE TPETHETO MPOBOAHUKA M HAIPSIKEHHE Ha
KOHIIaX IE€PBOr0 U BTOPOrO MPOBOIHUKOB.

3. MuinamnepMeTp ¢ BHyTpeHHHM corpotuBienrneM R,=10 Om paccuurtan
Ha MaKCUMaJIbHBIA TOK |ma=25 MA. Kakoe conpoTuBiieHHE TOJKEH UMETh IIYHT, YTO-
OBl ’TUM IPUOOPOM MOKHO OBLITO U3MEPUTH TOK |=5A7

4. Onpenenute O/IC MHAYKINM HAa KOHLAX KPBUILEB camoiieTa AH-2, UMEIO-
X aauny 12,4 M, ecinu CKOpocTh caMoJIETa MpU ropu30oHTaNIbHOM nonére 180 km/4, a
BEPTHKAIBHAS COCTABIISIONIAS BEKTOPA MHAYKIIMHA MArHUTHOTO most 3emutr 0,5-10™ T,

5. KonebaTenbHblil KOHTYp NMPUEMHUKA COCTOUT U3 CIIIOISHOTO KOH/AEHCATO-
pa, TUIOIIAb IACTHH KOTOporo 800 cM”, a PACCTOSHME MEXKLY HUMHU 1 MM, M KaTyLIKH.
Ha xakyro JJIMHY BOJIHBI PE30OHUPYET 3TOT KOHTYP, €CIM MaKCHMaJIbHOE 3HAYECHHUE Ha-
NpsHKEHUS Ha TIacTuHax KoHaeHcatopa B 100 pa3 6ombllie MaKCUMaJIBHOTO 3HAYCHUS
CWJIbl TOKa B KaTylIKe? AKTHUBHBIM CONPOTUBIEHHWEM KOHTypa mnpeHeoOpeub. [usnex-
TpUYECKask MPOHUIIAEMOCTb Cpebl paBHa 7

BapuaHTsl 32124 1J1s pelleHUs HA IPAKTHYEeCKUX 3aHsaTusAx Pasgena 4

1. CwmenieHue OT MOJOKEHUST pABHOBECHS TOUKHU, OTCTOAIIEH OT MCTOYHUKA KOJIeOaHU
Ha paccTosiHuU |=4cM, B MOMeHT BpemeHH t=T/6 paBHO mogoBUHE aMIuIUTyabl. Haii-
TH AJUHY A OeryIiei BOJIHBI.

2. YcraHoBKa N5 IofydeHus KoJyielr HproToHa ocBemaeTcss MOHOXPOMATHUECKHM CBe-
TOM C JUIMHOU BOJIHBI A=600HM, TajaloII1M 110 HOPMaJIu K TOBEPXHOCTH IIJIACTUHKH.
Hautu Tonmuny BO3IYIIHOTO CIOS MEKAY JIMH30M U CTEKJISIHHOM IUIACTUHKOM B TOM
MecTe, IJie HaOJII0JaeTCsl YeTBEPTOE TEMHOE KOJIBIIO B OTPAXKEHHOM CBETE.

3. Kakoe uncno mrpuxoB Ny Ha eAUHHILY UTHHBI IMeeT Au(paKIMOHHas pelieTKa, ec-
U 3eneHas auHUs pTyTU(A=546,1 HM) B CHEKTpe MEPBOrO MOpsAIKAa HAOIIOIAETCs
oz yrimom ¢=19°8°?

4. Haiitu nokazaTenb NPETOMIICHHS N, €CJIH MPU OTPAKEHUU OT HETO CBETa OTPAKEH-
HBIi1 7Tyd GyeT MONTHOCTHIO MOMAPHU30BaH MPH yrie npenomerus p=30°,
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BapuaHTsl 32124 1)1 pelleHusl HA MPAKTHYeCKUX 3aHaTusax Pasnena S
1. Berauciuts neekT Macchl, SHEPTHIO CBSI3M W YISIBHYIO SHEPTHIO CBSI3H sIpa
¢-°0. Macca aroma BOJIOpOJa m(11H) = 1,00783 a.e.m.; macca Heritpona m, = 1,00867
a.€.M.; Macca aTomMa KUCJIopoja m(gleo) =15,99492 a.em.; Z=8; A =16.
2. Haiitu 3a1epXuBaroIIy0 pa3HOCTh MOTEHIIMATIOB JJISI 3JICKTPOHOB, BBIPHIBAEMBIX
IIPU OCBEIIEHUM KaJusi CBETOM C JIJIMHOM BOJHBI A= 330 HM.
3. Haittu nymuny BostHbI e bpoiins A s aToma BoJ0pO/a, ABHXKYIIETOCS IIPH TEM-
nepatype T=293K c Haubosiee BEpOSITHOU CKOPOCTHIO.
4, Halitn HanMeHbBITyI0 ¥ HauOOJBIITYIO JUTMHBI BOJH CIEKTPAIbHBIX JTUHUN BOJO-
poJia B BUIUMOM 00JIaCTH CIEKTPA.

Bomnpocsl k 3k3aMeny

1. Cucremsl oTcuera. CKasipHbIE U BEKTOpHBIEC (pr3nyeckue BeInduHbl. OCHOBHbIE
KMHEMATUYECKUE XapaKTEPUCTUKHU TTPU MPSIMOIUHEHHOM JIBH>KCHHU YaCTHII.
2. CKOpOCTh U YCKOPEHHME YaCTUIIbl MPH KPUBOJIMHEHHOM JIBHXKEHUU. [[BUKEHUE

YaCTULbl IO OKPYXKHOCTHU. YIJIOBas CKOPOCTb M YIVIOBOE YCKOPEHHUE U CBSI3b MEKIY
HUMU.

3. [ToHATHE COCTOSIHUS YacTHULBI B KllacCHUeCcKOol MexaHuke. OCHOBHas 3ajaya Ju-
Hamuku. [lepBsiii 3akoH HeroToHa. [ToHATHE MHEpIMANbHON cucTeMbl oTcueTa. CHUIIbL.
OCHOBHOE YpaBHEHHUE TMHAMHUKH MOCTYIATEIBLHOTO ABMKEHUS — BTOPOU 3akOoH HbroTO-
Ha. Tperuit 3akoH Herotona. CoBpeMeHHast TpakTOBKa 3aKOHOB HbroTOHA.

4, Jlunamuka cucrembl 4dactull. LlenTp macc. MMmynbc. 3aKOH COXpaHEHUS HM-
nyJibca KaK (PyHIaMEHTaIbHBIN 3aKOH MPUPOIBI.

5. OHeprusi, padbota, MOITHOCTh. PaboTta cuibl. KuHneTudeckasr sHeprusi MeXaHu4e-
CKOM CHUCTEMBI U €€ CBSA3b C pabOTOM CUJI, MPUTIOKEHHBIX K CUCTEME.

6. ITone kak ¢popma matepuu. KoHcepBatuBHbIE U TUccUNaTUBHBIC CHIIbL. [loTeHITN-
albHasl YHEPTUSI CUCTEMBI U €€ CBSI3b C CUJION. 3aKOH COXPAaHEHHSI MEXAaHUYECKON dHEP-
TUU.

7. OO6mue npeacTaBiIeHHs 0 KojeOaTeIbHbIX M BOJTHOBBIX Ipolieccax. Enunbiii moa-
XOJl K OMHUCAHHUIO KOJICOAHWN M BOJH Pa3IUYHON (PU3UYECKON MPHUPOIBL. AMIUIUTYA,
KpyroBasi yacToTa u (pa3za rapMoHMYECKUX KojeOaHuil. Bexkrtopueie auarpammel. ['ap-
MOHUYECKUN OCIIATOp. [IpyXKuHHBIN, GU3NUECKUIT W MaTeMaTUYECKUNA MasTHUKU.
DHeprusi rapMOHUYECKOT0 OCIMILIATOpA. ANredpandyeckoe U reOMeTpUUecKOe CIOXKe-
Hue koneOanuii. buenus. Gurypsl Jlnuccaxy.

8. BonnoBbeie mporiecchl. [lnockasi cunycoupaibHasi BOJHA. YpaBHEHUE Oeryiieit
BOJIHBI. Da3oBas CKOpoCcThb. BosiHOBOEe ypaBHeHue. IIpuHIUII Cynepno3uiuu BOJIH.
['pynnoBas ckopocth. uTepdepenius BoH. CTosuMe BOJTHBI.

Q. Makpockonuyeckoe coctossHue. PU3nuecKkrue BEIUYMHBI U COCTOSHUS (pu3nye-
CKMX chCcTeM. Mojenb uaeanbHOro raza. MoJaeKyIsipHO-KUHETUYECKHUE MPEICTABICHUSI.
YpaBHeHuEe COCTOSIHUSI UAcaNbHOTO ra3a. (OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETHUYECKOW TEOPUU UICAIIbHBIX ra3oB. [IoHsTHE TemmepaTypsl.

10. Pacmpenenenust MakcBesuta MOJIEKYJ WICATHHOTO Ta3a MO CKOPOCTSAM U DHEPTH-
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M TemuioBoro IBwxkeHus. Hambomnee BeposiTHas, cpeqHsiss U CpelHsAs KBaJIpaTHUYHas
CKOpPOCTH MoJIeKyJ1. CpeaHsiss KHHETUYECKask SHEPTUS MOJIEKYJIBI.

11. Cpennee 4uciIO CTOJKHOBEHUHN U CPEeIHsIs IMHA CBOOOJHOIO Ipodera MoIeKyl.
OnbITHOE 000CHOBAHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

12.  Crenenu cBOOOIbI MOJIEKYJIbI. 3aKOH PABHOMEPHOT'O PACIPEEICHUS SJHEPTUH TIO
CTeneHsIM cBOOOIbI MoJiekyl. [lepBoe Hauano TepMoarHaAMUKUA. BHYTpeHHsIsE SHEpTHS.
PaboTa rasa npu usmMeHeHuu ero oobema. TermnoemMKoCTb.

13. IlpumeHeHue mepBOro Hauyajga TEPMOIAMHAMUKH K H30mpoleccaM. Anuadbaruue-
CKHUH Iporuecc.

14. Kpyrosoii nporiece (mukin). O6paTuMbie U HeoOpaTUMbIe mpolecchl. Bropoe Ha-
4ajao TeEpMOANHAMUKH. POPMYIIMPOBKM BTOPOTO Ha4YaJIa TEPMOAMHAMUKH 110 KenbBHHY
u o Knaysnycy. lHukin Kapno. Makcumanesnsiii KITJ[ TennoBoi MalivHsL.

15. 3akoH coxpaHeHus >3JeKTpuyeckoro 3apsaa. 3akoH Kyrnona. HanpsbkeHHOCTH
ANEKTpUYECKOTo noJjs. [[puHuMn cynepno3nuuu nojie. IIeKTPUYECKUN TUTOIb.

16. PaGorta anekTpocTaTudeckoro mnois. [loTeHrman 3meKTpoCTaTUYeCKOTo MOl U
€ro CBSI3b C HAIPSIKEHHOCTHIO. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

17. WneanbHbIN NPOBOJHUK B ANEKTPOCTATUYECKOM IOJIE. DIEKTPOCTATUUECKOE T0JIE
B MOJIOCTU HWJICAJbHOTO MPOBOJHUKA. DIIEKTPOCTATUUECKAS 3aIIUTA. JJIEKTpUYECKas
€MKOCTb YEIMHEHHOTO NMpoBoAHHUKA. KoHaeHcaTopbl. EMKOCTE KOHIEHCATOPOB. DHEP-
I'Us DJICKTPUUYECKUX 3apsAA0B, YEAUHEHHOIO IPOBOJAHUKA, KOHJIEHCATOPA.

18. VYcnoBus CymecTBOBaHHS AICKTPUYECKOTO Toka. Cwiia ¥ TIOTHOCTH Toka. Cto-
ponnue cuibl. DJIC n Hanpspkenue. 3akoHbl Oma u Jkoynsa-JleHna mis 0THOPOIHBIX
Y4acTKOB Lienu. B 3aKkoH Oma 111 HEOAHOPOAHOTO y4YacTKa LENH U I 3aMKHYTOH I1e-
TY.

19. MarauTHas HHIYKIWA. BUTOK ¢ TOKOM B MarHUTHOM Tojie. MOMEHT CHJI, ACHCT-
BYIOIIIMX Ha BUTOK C TOKOM BO BHEITHEM MAarHMTHOM MoJie. MarHUTHOE TOJI€ MPSIMOJIH-
HEWHOTO MPOBOJAHUKA C TOKOM. MarauTHoe noJie Kpyroporo toka. Cuna Ammnepa. Mar-
HUTHAs IOCTOSIHHAS.

20. MarauTHOe ToJie ABKKYIIErocs 3apsaaa. J[elicTBue MarHUTHOTO TOJISI Ha JIBHXKY-
uuiica 3apsa. Cuna JlopeHnna. [[BuykeHHE 3apsiKEHHBIX YacTUIl B AJIEKTPUUYECKOM U
MAarHUTHOM TOJISIX.

21. DnextpomarnuTHas wHAyknus. 3axkoH Dapanes. [lpasuno Jlenma. Bpamenwue
paMKU B MarHUTHOM Moje. MHaIyKTUBHOCTh KOHTYypa. CamouHayKius. SIBieHus camo-
WHIYKIMH TIPU 3aMbIKAaHUU U Pa3MbIKaHUU DJICKTPUYECKOMN 1enu. B3anmHas HHAYKIUS.
Tpancpopmatopsi.

22. KonebatenbHblii KOHTYp. COOCTBEHHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUs. 3ary-
XalolllMe W BBIHYXJCHHBIE 3JEKTPOMArHuTHbe KojebaHusi. Pe3onanc. IlepemeHHbI
DJIEKTPUYECKUU TOK. Pe30HaHC HanpsbkeHuii. Pe3onanc TokoB. MOIIHOCTS.

23. DnekTpoMarHuTHbIE BOJIHBI. BonHoBoe ypaBHeHUE. CKOPOCTh pacpOCTPaHEHHUS
AIEKTPOMArHUTHBIX BOJIH. 3aKOH COXPAaHEHUS SHEPIUU ISl AIEKTPOMArHUTHOIO TMOJIS.
[I10THOCTH 3HEPIUM AIEKTPOMATHUTHOrO NOJIS. [IIOTHOCTE IMOTOKA 3HEPTrUU HIIEKTPO-
MarHMTHOTO MOJIS.

24. IlpuHnuWn Cymeprio3WlUM CBETOBBIX BOJIH. KOTEpEHTHOCTh M MOHOXPOMATHY-
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HOCTb CBETOBBIX BOJIH. HTepdepenius creta. Pacuer uHTepdhepeHIIMOHHON KapTUHBI
OT JIByX KOTE€pPEHTHBIX HCTOYHUKOB. MHTepdepeHuus B ToHkuX IuieHKax. Kombia
Herorona.

25. Ilpunnun I'toiirenca-®dpenens. Meroa 3o ®penens. [IpsMonuneliHoe pacmpo-
ctpanenue ceta. [udpakuus Opaynrodepa Ha 1UPpaKIIUOHHON pPEIIETKE.

26. [ucnepcusi cBeta. DJNEKTPOHHAsI Teopus aucriepcuu cBera. HopmanbHas u aHo-
ManpHas aucnepeud. [lornomenune ceera. [onspuzanus ceera. EcTecTBEHHbIN U MOJS-
PU30BaHHBIN CBET.

27. DuHeprus, Macca M UMITYJIbC CBETOBBIX KBaHTOB. BHemHuii potorddexT u ero 3a-
koHbl. @opmyna DiHITelHa Ui BHentHero (ororddexra. KBaHTOBOE M BOJHOBOE
oObsicHeHHe naBieHus cBera. DPpdekt KomnToHa u ero anemeHTapHasi TEOpusl.

28. T'mmotesa ae bpoiinsa. CooTHOIIEHNE HEONPEICICHHOCTEH KaK MPOSBICHUE KOP-
IIyCKYJIIPHO-BOJIHOBOT'O AyaJIN3Ma CBOWCTB MAaTEpPHH.

29. Crpoenue aroma. AToM Boaopojaa. JImHeiuaTsiii ciekTp atoma Bojxopoaa. Ilo-
ctynarsl bopa. [Ipunnun coorBerctBusa. OnbiTel Opanka u 'epua. CriekTp atoma Bo-
nopona no bopy.

30. Crpoenue atoMHBbIX siaep. Pazmep, coctaB u 3apsii aToMHOro sijpa. MaccoBoe u
3apsgoBoe yncia. Jlegekt macchl u sHeprus cBs3u sapa. CiuH sapa U ero MarHUTHBIN
MOMEHT. fnepHble cuiibl. DEHOMEHOIOTHYECKUE MOJENH SApA.

31. PamumoakTHBHOE M3TyY€HHE U €TO BUJBI: O-, -, Y-U3TydeHue. 3aKOH pagruoaKTHB-
Horo pacmnaja. [IpaBuia cmenieHus.

32. SnepHble peakMM W WX OCHOBHBIC THUIIBI. SIIEpHBIC PEAKIUU TOJ JIECHCTBHEM
HEUTpOHOB. Peakuus nenenus sanpa. LlenHas peakuust aeneHus. SnepHbIE peaKTOPHI.
Peaknust cunTe3za aroMHbIX siaep. [IpodieMa ynpapiisieMbIX TEPMOSIEPHBIX PEAKIUH.



