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1. IACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIJIMHBI «®U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pa6ouast mporpamma yuebnoi nucuuruinabl bJ1.07 @usuka pazpaboTraHa ajis CTYJESHTOB CIie-
uanbHocTH 35.02.12 CagoBo-napkoBoe U JaHAMAPTHOE CTPOUTENHCTBO B KAYECTBE MPUMEPHOU TPO-
IrpaMMBbI JIJI pealii3allid OCHOBHOM mpodeccruoHanbHO obpazoBarenbHoi nporpammbl CITO Ha 6aze
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl C MOJTYYSHUEM CpeIHero oomiero oopasoanus (mpotokoi Ne 3 or 21
utosisg 2015 1. Peructpanuronnsiii HoMmep perieH3uu 384 ot 23 urosst 2015 1. PI'AY «DUPO»); ¢ BHe-
CEHHBIMU U3MEHEHUSIMU, peKOMeH10BaHHBIMU DejiepaibHbIM ITOCY1apCTBEHHBIM O10IKETHBIM 00pa3o-
BaTEIbHBIM YUPEIKIECHUEM JIOTOTHUTEIBHOTO POGECCHOHATBLHOTO 00pa3oBanus « THCTUTYT pa3BUTHS
npodeccuonabHoro oopazoanus» (GI'BOY IITO «UPTIO») ¢ yuetom [IpumepHoit 0oCHOBHOM 00111€e-
00pa30BaTeNbHON MPOrPaMMBbI CPETHETO O0IIeT0 00pa3oBaHus, OJOOPEHHON penieHreM GeaepaTbHOro
y4e0HO-METOIMYECKOT0 OOBEAUHEHUS 1O 00IIeMy 0O0pa3oBaHuI0 (MpoToKos OT 28 utoHs 2016 r. Ne
2/16-3), ¢ yuetom yrouneHuit ®I'AY «DUPO» (mpotokon Ne3 ot 25 mast 2017 r.)

1.2. MecTo y4eOHOH THCHUIUIHHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENUATHCTOB
CpeHero 3BeHa:

VYyeOHas nucuuriHa «PU3uKay SBISETCS yUeOHBIM MPEIMETOM 110 BBIOOPY U3 00s3aTeIHHON
npenMeTHoi obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pazoBaHusl.

Hucnummna «Pusnka» u3ydaercs B oomeoodpazoBatensHoM nukie yueonoro OITOIT CIIO Ha
6a3e OCHOBHOTO 00111ero 00pa3oBaHusl C MOJIYYSHUEM CPETHEro 00IIero 00pa3oBaHusl.

MecTto yuebHOl muciuIuiHbl «DH3uKay - B cOcTaBe 00IIe00pa3oBaTeIbHBIX YISOHBIX TUCITH-
IUTHH 0 BBIOOPY, GOopMUpPYEMBIX U3 00s3aTeNbHbIX MpeaMeTHbIX obmacteit ®I'OC cpennero obiiero
obpaszoBanus, s cnenuanbHocTeld CI1IO cooTBeTcTBYIOMIErO Mpodmist mpohecCuoHaILHOro 00pa3o-
BaHUA.

[Tpu ocBoenunu cnenuansHocTel CIIO ecTecTBeHHO-HAYIHOTO MPOPIIIS MPOPECCHOHATBHOTO
oOpa3zoBanus Qu3uka uzydaercs Ha npoduinbHoM yposHe PI'OC cpeanero obmiero oopazoBaHusl.

1.3. Henu n 3axaun y4eOHOM JUCHUIINHBI — TPEOOBaHUS K Pe3y/1bTATAM OCBOCHHUS AUC-

HMIIMHBI:
Copepxanne nmporpaMmMbl « PU3KKa» HANPaBIEHO Ha JOCTHXKEHUE CIECNYIOINX Yeell:
- OCBOCHME 3HAaHMHA O (QyHIAMEHTAIBHBIX (DU3MUYECKUX 3aKOHAX W MPHUHLMIAX, JIEXKAIIUX B
OCHOBE COBPEMEHHOH (hH3MUECKON KapTHHBI MUpa; HauboJjee BaXKHBIX OTKPBITUIX B 001acTU (PU3UKH,
OKa3aBIIUX OIpPENEIAIONIEe BIMSHUE HA pPa3BUTUE TEXHUKM M TEXHOJOTMHU; METOJaX Hay4dHOIo
MTO3HAHUS PUPOJIBI;
- OBJIaJICHUE YMEHUSMHU NPOBOJUTH HAOJIO/IEHUS, TUIAHUPOBATh U BBIMOJIHITH 3KCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJEIU, IPUMEHSAThH NOTYyUYEHHbIE 3HaHUS 10 (PU3HKE Il OOBSICHEHUS
pa3Ho00Opa3HbIX (PU3MUECKUX SBICHUN M CBOMCTB BELIECTB; MPAKTUYECKH MCIIONB30BaTh (pU3NUYECcKHe
3HAHHUS; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(OpManuy;
- pa3BUTHE TNO3HABATENbHBIX MHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
nporecce MpuoOpPETeHUsl 3HaHUN U yMEHUH MO (U3UKE C UCIOJIB30BAHUEM DPA3JIMYHBIX HCTOYHHKOB
nH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI;
- BOCIHTAHUE YOEKIECHHOCTH B BO3MOXXHOCTH TO3HAHMSI 3aKOHOB MPUPOJbI, UCIOJIB30BAHUS
JIOCTIDKEHUM  (QU3MKM Ha Ojaro pa3BUTHS — YENOBEUYECKOM IMBHIM3ALUHM;, HEOOXOJMMOCTH
COTPYJIHUYECTBA B MIPOLIECCE COBMECTHOTO BBIMTOJIHEHUS 3a/1a4, YBaKUTEIHHOI'O OTHOIIEHHS K MHEHUIO
OIMOHEHTA NPU 00CYKJICHUU NMPOOJIEM €CTECTBEHHOHAYUYHOTO CO/IEPKaHMsl; TOTOBHOCTH K MOPaJIbHO-
STHUYECKON OIIEHKE HCIOJb30BaHUS HAYUYHBIX JOCTHKEHHM, UyBCTBAa OTBETCTBEHHOCTH 3a 3allUTy
OKpYKaroIlen Cpeibl;
- UCIOJIb30BaHUE IMPUOOPETEHHBIX 3HAHWNW M yMEHUH [UId pelleHds NpaKTHYeCKUX 3ajad
MOBCETHEBHOM  KM3HMU, oOOecreueHnuss Oe30MacHOCTH COOCTBEHHOW KU3HHM, PAIMOHAIBHOTO
IIPUPOAONOIB30BaHUS U OXPAHbl OKPY)KAIOIIEH Cpelbl U BO3MOXHOCTb NPUMEHEHHUs 3HAHUU IIpU
peLIeHNH 3a]a4, BOSHUKAIOIUX B MOCIEAYIOLIEH MPpo(dhecCHOHATbHON AEATEIbHOCTH.
5



OcBoenue coaepxanus yueOHOM AUCHUTUINHBI « DH3UKa» 00eCcTIeYnBaET TOCTUKEHUE CTY ICH-
TaMU CJIELYIOIIUX Pe3yIbTaTOB:

JUYHOCHMHBIX:
— YyBCTBO TOPAOCTH M YBKEHHUS K HUCTOPHHM M JOCTIIKEHUSM OTEYECTBEHHOW (DHU3UUECKOM
HayKH; GU3MUECKU IPaMOTHOE ITOBEIEHUE B IPOPECCUOHATIBHOM e TEIbHOCTU U OBITY IPU 0OpaLlieHUH
C pubopamu U yCTPOICTBaMU;
— TOTOBHOCTh K TIPOJO/DKEHUIO OOpa30BaHMs M TOBBILICHUS KBaTU(pHUKAIMU B H30paHHON
poeCCUOHATILHOMN AeSTEIbHOCTH U 00BEKTUBHOE OCO3HAHKE POJIM (PU3MUECKMX KOMIIETEHLIUH B 3TOM;
- YMEHUE HCIOJb30BATh JOCTH)KEHUS COBPEMEHHOH (U3MYEeCKON Hayku M (U3MYECKUX
TEXHOJIOTUI /Il TOBBILIEHUS COOCTBEHHOTO HMHTEJICKTYaJbHOTO PAa3BUTHA B BBIOpaHHOU
poeCCUOHATILHOM 1eATENIbHOCTH;
- YMEHHE CaMOCTOSITENIbHO NOOBIBaTh HOBbIE JUIsl ce€0sl (pM3UYECKUEe 3HAHMSI, UCHOJb3Ys Ul
3TOTO JIOCTYITHBIE HCTOYHUKH WH(OPMAIIHH;
— YMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIECHUS B KOMAaHJE MO PEIICHUIO OOIINX
3azad4;
- YMEHHE YNPaBIATh CBOEH IMO3HABATEIBHOU JESITEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHnuix:
- UCIIOJIb30BaHUE Pa3IMYHBIX BUJIOB [T03HABATEIBHOM EATEIBHOCTH JUISl pelieHUsl (pU3nuecKux
3aJjay, IPUMEHEHUE OCHOBHBIX METO/IOB [TO3HAHUS (HAOIIOICHHUS,
- ONHUCAHMsI, M3MEpPEHMs], SKCIIEPUMEHTa) s W3y4eHHUs pa3IM4YHbIX CTOPOH OKpY’Karoullen
JIEHCTBUTEIIFHOCTH,
- UCIIOJIb30BAaHUE  OCHOBHBIX  MHTEIJICKTYaJbHBIX  OINEpalMil:  MOCTAaHOBKM  3ajaud,
(dbopMyIMpOBaHUs TUIIOTE3, aHAJIN3A U CUHTE3a, CPaBHEHUs, 0000LIEHNs, CHCTEMAaTU3alluH, BbIIBICHUS
MIPUYMHHO-CJICICTBEHHBIX CBS3€H, IOMCKAa aHaJOroB, (POPMYJIMPOBAaHUS BBHIBOAOB JUIS H3yUCHHS
pasUYHBIX CTOPOH (U3MUECKUX OOBEKTOB, SIBICHMH M IPOLECCOB, C KOTOPHIMH BO3HHMKAET
HEO0OXOIMMOCTh CTAIKUBATHCA B MPO(EeCCUOHATBHOM cdepe;
- YMEHHE FeHepUpOBaTh UIEH U ONPEIENIATh CPEJICTBA, HEOOXOAUMBIE JIJISl UX pPeau3aluu;
- YMEHHE HCIOJIb30BaTh pa3iMuHble UCTOYHHUKHU Ul MOJydyeHHUs (usnueckod uHpopmanuu,
OLICHHUBATH €€ JJOCTOBEPHOCTD;
- YMEHHUE aHaJIU3UPOBATh U MPEICTABIATh HH(POPMAIUIO B pa3IMYHBIX BUJAX;
- yMEeHHUe MyOIUYHO MPECTABIATh Pe3yJIbTaThl COOCTBEHHOTO MCCIIEJOBAHUS, BECTU TUCKYCCHUH,
JOCTYITHO U TApMOHMYHO COYeTas cojiepkaHue U (hopMbl pecTaBIsieMoil HH(opmarum;

npeomemmuvix:
- c(hOpMUPOBAHHOCTh TMPEACTABICHUN O pOJIM U MecTe (DU3UKM B COBPEMEHHON HAay4YHOU
KapTHUHE MHUpa; MOHUMaHue (pu3nyeckod CymHOCTH HabmogaeMbelx Bo BceneHHoil siBneHuil, poiu
¢u3ukn B (QOpMHUPOBAHUU KpPyrozopa U (PyHKIHOHAIBHONW TIPAaMOTHOCTH 4YeJIOBEKa JUIsl pELIeHUs
IIPaKTUYECKUX 3a7ay;
- BJIaJICHHE OCHOBOIIOJIATAIOIIUMH (PU3MUECKUMHU MTOHIATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSAMHU; YBEPEHHOE HCTIONIb30BaHHe (PU3NUECKON TEPMUHOJIIOTUN U CUMBOJIUKH;
- BJIQJICHHE OCHOBHBIMM METOJaMH HAay4YHOIO [IO3HAHUS, HCMIOJIb3yEeMbIMU B (DU3HKE:
HaOJI0IeHNEM, OTTUCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;
- yMeHHUs1 00pabaThIBaTh pe3yJbTaThl W3MEpPEHUH, OOHApyKMBaThb 3aBUCUMOCTb MEX]IY
(bu3MYECKUMHU BEIMUYNHAMU, OOBSICHSITH MOJIyY€HHbIE PE3YJIbTaThl U JIeJIaTh BBIBOIBL;
- c(OpMHPOBAHHOCTh YMEHUS pelIaTh PU3NUYECKHE 3a/1a4H;
- c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJYYECHHbIE 3HAHUS g OOBSICHEHHS YCIOBUI
MpoTeKaHus (U3MYECKUX SBJIEHUN B mpupone, mpodeccuoHambHOU cdepen aAnsd NPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;
- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM IO OTHOUIEHHIO K (U3ndeckoil mH(popManuu,
ITOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



1.4. IlepeyeHp MUIAHNPYEMBbIX Pe3YJIbTATOB 00y4eHHsI 10 JMCHUILINHE (MepedyeHb Gopmu-
pPyeMbIX KOMIIEeTeHIIM )
He npedyCMOmpeHo.

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

N Bcero Cemectpbl

Bun yuebHoit paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTOpHbIE 3aHATHS (BCEro) 78 32 46
B Tom uncne:
3aHATHS JIEKUMOHHOIO THIIA 16 22
IPAKTUYECKHE 3aHSTHS (IPAKTUKYMBbI) 16 24
CamocrosiTesibHas padora (Bcero) HE MPpelyCMOTpEHA
ITpomexxyTouHast arTectanus (3K3aMeH/3a4eT/aud.3a4eT) mud. 3auer
OO0m1ast TpyJA0€MKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUILIHHBI:

KosanuyecTBo ayIMTOPHBIX 4YaCOB
HaumeHoBaHue pa3ie/ioB U TeM Teopernueckoe IIpakTnyeckue u
Bceero JlaGopaTopHbIe
o0yueHue
3aAHATUA

Bsenenue 2 2
1. Mexauuka 16 8 8
2. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMO- 12 6 6
IUHAMUAKHA
3. DIeKTpoIMHAMHUKA 20 10 10
4. OnTuka 12 6 6
5. DneMeHThbI KBAaHTOBOW (DPU3HKU 4 2 2
6. OBomonust Beenennoi 12 4 8
Bcero nmo gucoumiinge 78 38 40




2.3. TemaTn4eckuii IJIaH U co/iep:KaHue y4eOHOMH TUCHMIVINHBI «PH3HKa»

HaumenoBa- Conep:xanue y4eOHOro MaTepuaJia O6Lem ‘I;glpul‘:zp“szzl_e
HHe pa3je- NpaKTHYeCKHe 3aHATHS H CAMOCTOsITeJIbHasi padoTa qacop | deccuon aﬂ::m e
JIOB U TEM Oﬁy‘lﬁlOHlEFOCﬂ KOMIETEHIHH
BBenenune | Coaep:kaHue ydueOHOro MaTtepuasa 2 OK 03

Jlekuun OK 05
Tema 1.1. ®usuka — dyHIamMeHTaIbHAS HAyKa O IIPUPOJIC.
3navenue Gpuznku npu ocBoeHuu npodeccuit CIIO u cre-
nuansHocter CIIO.
1. Mexa- Copepxxanue yueOHOro MmarepuaJia 8 OK 01
HHUKA Jlexnun OK 02
Tema 1.2. KunemaTuka MaTepraibHOW TOUKH OK 04
Tema 1.3. Jlunamuka OK 05
Tema 1.4. 3aKOHBI COXpaHEHUSI B MEXaHUKE OK 07
Tema 1.5. Mexanudeckue KojiebaHUs U BOJHbI
IIpakTuyeckue (J1adopaTopHbIe) 3aHATHSA 8
HccnenoBanue IBMKEHUS Tea MO 1€UCTBUEM OCTOSH-
HOM CHJIBI.
N3yueHue 3aKkoHa COXpAHEHUS! UMITYJIbCA.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP IBUKEHUU Teja
MO/ IEUCTBUEM CHJI TSYKECTU U YIIPYTOCTH.
CpaBHeHue paboThl CUJIbI C U3BMEHEHUEM KUHETHUECKON
SHEPIuu Tena.
N3ydeHne 3aKOHOB COXPAaHEHHUs Ha IIPUMEpE yAapa I1apoB
1 0aJUTMCTUYECKOTO MasATHHUKA.
V3ydyeHne 0COOCHHOCTEH CHITBI TPSHHSI (CKOJIBKEHUS).
2. OcnoBbl | Coaep:kanue y4eOHOro MaTepuaa 6 OK 01

MoJstekyasp- | Jlekuuun OK 02

HOM ¢u3ukm | Tema 2.1. OCHOBBI MONEKYJIIPHON KMHETUYECKOW TEOPUH. OK 03
U TepMoau- | MneanbHblil ra3 OK 04

HAMUKH Tema 2.2 M3onporiecchl: 3aKOHBI U UX rpaduyeckoe npea- OK 05
CTaBJICHUE OK 07
Tema 2.3 OcHoBBI TepMOAMHaMUKH. [IepBoe Havano Tep-

MOJIMHaMUKH U ero npuMeHeHue. Bropoe Havano tepmou-
Hamuku. KII/I. Iukn Kapnao

Tema 2.5. CBOWCTBO MapoOB, )KUJIKOCTEH, TBEPbIX TEJ
IIpakTyeckue (J1a00paToOpHbIE) 3aHATHSA 6
W3mepeHnue BIaXXHOCTH BO3/IyXa.

M3mepeHne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.
Hab6nronenue nponecca kpuctamuzanuu M3ydenue ne-
dopmanuu pacTspkeHus. VizydueHue TeroBoro pacumpe-

HUS TBEPJIBIX Tell.

M3yuenne 0cobeHHOCTEH TEIIOBOrO PACHIMPEHHS BOJIBI.

3. DaekTpo- | Conepxkanue y4ueOHOro MaTepuasa 10 OK 01

auHaMuka | Jleknun OK 02
Tewma 3.1. Dnexrpocraruka OK 03
Tema 3.2. IlocTostHHBIN TOK OK 04
Tema 3.3. MarnuTHbIE SABJICHUS OK 05
Tema 3.4 DnexTpoMarauTHasE UHIYKIMS OK 07

Tewma 3.5. DnekTpoMarHuTHBIC KOJICOAHUSI U BOJTHBI




Haunmenosna-
HHe pa3je-
JIOB M TeEM

Conep:xanue y4eOHOro MaTepuaJia
NpaKTHYECKHe 3aHATHS U CAMOCTONITeIbHAsI padoTa
o0yuawuerocst

O0BbeM
yacoB

®opmupyemMble
oomme 1 mpo-

(heccnonanbHbIe
KOMIEeTeHIHH

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3yuenue 3akoHa OMa /1j1s yyacTKa LeNH, [10CIeA0BaTE b~
HOTO U MapajijIeIbHOTO COSAMHEHHSI IPOBOJHUKOB.
N3ydenue 3akoHa OMa /1J1s IOJTHOW LIEIH.

Wzydenue sBneHUS JEKTPOMAarHUTHON UHIYKIUH.
Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAIUBAHMUSL.
Onpenenenne 3/]C 1 BHyTpEHHET0 COPOTUBIICHUS UCTOY-
HUKa HapPSDKCHMUS.
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4. Onruka

Conep:kanue y4eOHOT0 MaTepuaJia

Jlekuuu

Tewma 4.1. Ilpupona ceera. OCHOBBI (hoTOMETPHH

Tema 4.2 DnemeHTbl reoMeTpruyecKkoi onTuku ToHkue
nun3bL. [locTpoenne n3o0paxeHuit B TMH3aX U 3epKaiax
Tema 4.3. BosiHOBbIE CBOMCTBA CBETA

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3ydeHnue n3o0paxeHus NpeaMETOB B TOHKON JIMH3E.
N3yuenne nntepdepeHun u Audpaxium ceeta.
I'panynpoBKa CIEKTPOCKOIA U ONPEACIICHUE JTIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHUM.

OK 01
OK 02
OK 04
OK 05

5. Dae-
MEHTBI
KBaHTOBOM
bu3uku

Conep:xxanue yueOHOIro MaTepuaJia

Jleknun

Tema 6.2 DnemMeHTHI (PU3UKH aTOMa, ATOMHOTO SIJIpa U dJ1e-
MEHTApPHBIX YaCTHUIL

IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHS

1. Pacyer MakcHManbHOM KMHETUYECKOM SHEPTUU DIEKTPO-
HOB 1pu (OTOAIEKTpUIECKOM I deKTe.

Onpenenenue paboThl BBIX0/1A 3JEKTPOHA MO IpaduKy 3a-
BUCHUMOCTHA MaKCUMaJIbHOW KHHETUYECKON dHEpruu (poTo-
AJIEKTPOHOB OT YacCTOTHI CBETA.

2. Pacyer 4acTOTHI U AJIMHBI BOJIHBI UCITyCKa€MOT'O CBETA
IIPU [IEPEXO/I€ ATOMA BOAOPOJA U3 OJJTHOTO CTAllMOHAPHOTO
COCTOSIHUS B IPYTOE.

3. Pacuer sHEprum cBs3U aTOMHBIX SEP.

Omnpenenenue 3apsiga 1 MacCOBOTO YKMCIIa aTOMHOTO $1/1pa,
BO3HHUKAIOILIETO B PE3YJIBTATE PAJMOAKTUBHOIO pacnaja.

OK 01
OK 02
OK 04
OK 05
OK 07

7. DBoJI0-
nusa Becenen-
HOH

Conep:xxanue yueOHOro MaTepuaJa

Jlekumnu

7.1 ConneuHas cucrema: IUIaHeTsl U Masble Tena. Cucrema
3emus-JlyHa.

7.2 Ctpoenue u sBonmonus Comnnia u 38€31. Knaccuduka-

1M 3BE3/1. 3BE3/IbI 1 ICTOYHUKU UX YHEPTUU.

7.3 I'amaktrka. COBpEMEHHBIE IPEICTABICHUS O CTPOCHUH
Y 3BoJOIMU Beenennon

IIpakTuyeckne (1abopaTopHbIe) 3aHATUS

HcTopus pa3BUTHS KOCMOHaBTUKU

N3yuenune kapTel 3Be3aHOT0 HEOa. HebecHbIe KOOpAMHATHI,
OCHOBHBIE TOUKU U JINHUU HEOECHOU Cephl.

Teneckonsl, o0cepBaTopuu, MKC

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

BCEI'O

78
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2.3.1 KoHTpPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOCHUS JUCUMILIIHHbI

KoHTpoJIb 1 0LIeHKA PaCcKPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHbBIE 00yYaOIIn-
MUCS YMEHUs1, HallpaBJIeHHbIE Ha (hopMupoBaHKe 00IMKX U MpodeccuoHanbHBIX KoMieTeHuuil. Komme-
TEHIUU JO0JDKHBI ObITh COOTHECEHBI C MPEAMETHBIMU PE3yJIbTaTaMH.

Kon n nHaumeHnoBanue
(popMupyemMbIX KOMIIETEH-
10707

Pa3zpen/Tema

Tun oneHoYHbIX
MeponpUATHI

OK 01. Beibupats crioco6sr | Paznen 1. Temsr 1.1., 1.2, 1.3

pemenus 3ana4d npogeccuo- | Pasmen 2. Temsr 2.1., 2.2., 2.3.

HaJIbHOM nesitenbHoCcTH nipu-| Pasnen 3. Temsr 3.1., 3.2, 3.3.,3.4., 3.5.

MEHUTENIBHO K pa3iinuHbiM | Paznen 4. Tems1 4.1., 4.2.

KOHTEKCTaM Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonp30BaTth co- Pazgen 1. Temnr 1.1., 1.2, 1.3

BpPEMEHHBIE CPEJICTBA M0- Paznen 2. Temsr 2.1.,2.2., 2.3.

WCKa, aHanu3a u unrepnpe- | Pasnen 3. Temnr 3.1.,3.2., 3.3.,

Tanuu uHpopmanuu u  uH-| 3.4.,3.5.

dhopmarmonnsie TexHosioruu| Paznen 4. Temsr 4.1., 4.2.

JUTS BBITIOJTHEHUA 3a1a4 ipo-| Pazmen 5. Temsr 5.1., 5.2., 5.3.

(heccuonanbHOM nestenbHO- | Pasnen 6. Temsr 6.1., 6.2.

CTH Pasgen 7. Temnr 7.1, 7.2

OK 03. [lnanupoBats u pea- | Paznen 1. Temsnr 1.1., 1.2, 1.3

JIN30BBIBATH COOCTBEHHOE Pazgen 2. Temnr 2.1., 2.2., 2.3.

npodeccuonansuoe u ud- | Paszmen 3. Temsr 3.1., 3.2.,3.3., 3.4, 3.5.

HOCTHOE pa3BUTHE, MPE]I- Pasgen 7. Temnr 7.1, 7.2

MIPUHUMATETBCKYIO JAeSITeIhb-

HOCTb B NPO(ecCrOHAIbHOMN

cdepe, UCTIOTB30BaTh 3HA-

HUS 110 (PUHAHCOBOM IPaMoOT-

HOCTH B Pa3jIMYHbIX KU3HEH-

HBIX

CUTYaIUAX

OK 04. Oddextusno B3au- | Pazmen 1. Temnr 1.1, 1.2, 1.3

MojelicTBOBaTh U pabotath | Paszmen 2. Temsr 2.1.,2.2., 2.3.

B KOJUIEKTUBE U KOMaH/I€ Paszgen 3. Temnr 3.1.,3.2.,3.3.,3.4,, 3.5.
Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

OK 05. OcymectBasate yctT- | Paznen 1. Temsr 1.1., 1.2, 1.3

HYIO U IINCBMEHHYIO KoMMy- | Paznen 2. Temsr 2.1., 2.2., 2.3.

HUKaIUIo Ha rocyaapctBeH- | Pasnen 3. Temnr 3.1., 3.2, 3.3.,3.4., 3.5.

HOM s3b1Kke Poccuiickoit de- | Paszgen 4. Temer 4.1., 4.2.

Jepanuu ¢ yuerom ocooben- | Pazmen 5. Temsr 5.1.,5.2.,5.3.

HOCTEH COIMAIbHOTO 1 Pazgen 6. Temnr 6.1., 6.2.

KYJIbTYPHOI'O KOHTEKCTA Paznen 7. Temsr1 7.1, 7.2

OK 07. ConetictBoBath co- | Pasmenm 1. Temur 1.1., 1.2, 1.3

XPaHEHUIO OKPYXKaroUIeH Paznen 2. Temsr1 2.1.,2.2.,2.3.

- YCTHBIH OIIpOC;

- (pOoHTaNBHBIN OMPOC;

- OIICHKA KOHTPOJBHBIX
pabor;

- HaOJI0JIeHuE 32 X0A0M
BBITIOJIHEHHS JTa0OpaToOp-
HBIX padorT;

- OIICHKA BBIMTOJIHCHUS JIa-
OopaTopHBIX padoT;

- OIICHKA MPAKTUICCKUX
paboT (pemieHus kaye-
CTBEHHBIX, PACUCTHBIX 3a-
nay);

- OIIEHKA TeCTOBBIX 3aja-
HUM;

- HaOII0JIeHuE 32 X0A0M
BBITIOJTHCHUS] HHTUBU/TY-
QJIBHBIX MTPOEKTOB U
OIICHKA BBITTOJIHEHHBIX
MIPOEKTOB;

- OIICHKA BBIITOJIHCHUS JI0-
MAaIIHUX CaMOCTOSITETbHBIX
pabor;

- HaOIIOJIEeHUE U OLICHKA
peleHus Keic-3amay;

- HaAOIIOJIEHUE U OI[CHKA
JIEJIOBOW UTPBI;

- JuddepenupoBaHHbIi
3a4er
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Koa m HanMeHOBaHMe
(popMupyemMbIX KOMIIETEH-
197071

Pa3znen/Tema

THun oeHoYHbIX
MeponpHuATHH

Cpelibl, pecypcocoepexe-
HUIO, TPUMEHSTH 3HAHUS 00
W3MCHCHHUHU KIIUMaTa, MPHH-
IIUTIBI OEPEIKITHUBOTO TTPOU3-
BOJICTBA, 2 (HEKTUBHO JCHi-
CTBOBATh B UPE3BBIUANHBIX
CUTYAIUIX

Pazgen 3. Temnr 3.1.,3.2.,3.3.,3.4,, 3.5.
Paznen 4. Temnr 4.1., 4.2.

Pazgen 6. Temnr 6.1., 6.2.

Pazgen 7. Temnr 7.1, 7.2

2.4. Conep:xanue pa3ieioB TUCUUIIIMHBI
2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

dopma
Ne | Hammenosa- Texy-
pas- | HHE Pa3leioB Copepxanue pazzena mero
fena U TeM Kon-
TpOJIst
1 cemecmp
Benenue ®uszuka — (yHAaMEHTaNIbHAsI HayKa O PUPOJIE. v, T
EcrecTBEeHHO-HayuUHBIH METO/ [TO3HAHUS, €T0 BO3MOYKHOCTH U I'pa-
HUIIBl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS
npuposl. MozenrpoBanue pU3NUECKUX sBJICHUN U rpoleccoB. Poib
HKCIEPUMEHTA ¥ TEOPUH B MIpOIecce MO3HAHUS NMPUPO kL. Dusmye-
ckas BenuuuHa. [lorpemHocTy n3MepeHnit GU3NUECKUX BETUYHH.
dusnueckue 3aKoHbL. [ paHUIIBI TPUMEHUMOCTH (DU3HMUECKUX 3aKO-
HOB. [ToHsATHE O PU3MUECKO KapTHHE MUpa. 3HaYeHHE HUUKU TIPU
ocoenuu npodeccuii CI10 u cnenumansaocteii CI1O.
1 MexaHuka Kunemaruka. Mexanuueckoe apuwxkenue. Ilepememenue. I1yts. Cxo- | YV, KP

pocTb. PaBHOMEpHOE NPSMOIMHENHOE IBHKEHHE. Y CKOpeHue. PaB-
HOIIEpeMEHHOE NpsMOJIuHeHoe aBrkeHne. CBOOOAHOE MajieHue.
JIBu>keHue Tena, OpoIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEp-
HOE JIBUKCHUE 110 OKPYKHOCTH.

3axonbl Mexanuku HerotoHa. IlepBbiit 3akon HetoToHa. Cuna.
Macca. Umnynbsc. Bropoit 3akon HetoToHa. OCHOBHOM 3aKOH KJjiac-
cudeckoi AuHaMukH. Tpetuii 3akoH HeloToHa. 3aKOH BCEeMUPHOTO
TaroTeHus. I'paBuranronHoe nose. Cuina Tspkectu. Bec. Crioco6bl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKOHBI COXpAaHEHUS B MEXaHUKE. 3aKOH COXPaHEHMsI UMITyJbca. Pe-
aKkTuBHOE JiBIKeHue. Pabora cuibl. PaboTa moTeHIMaNbHbIX CUIL.
MomHocts. DHeprus. Kunernueckas sHeprus. [lorenunanbHast
SHEprus. 3aKOH COXPAaHEHHsI MEXaHWYECKOW sHepru. [Ipumenenne
3aKOHOB COXpaHEHHs. 3aBUCUMOCTh TPAGKTOPHUHU OT BBIOOPA CUCTEMBI
orcuera. BUibl MEXaHMYECKOTO IBHKEHUS. 3aBUCUMOCTh YCKOPEHHUS
TEJa OT €r0 MacChl U CHIIbI, IEUCTBYIOIIEN Ha Teno. ClloKeHne CHIL.
PaBeHCTBO M MPOTUBOIIOJIOAKHOCTH HAIPABJICHUS CHJI JIEUCTBHUS U
MPOTUBOJCHCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jie(hOpMaltu.
Cunbl Tpenusi. Hesecomocts. PeaktuBHOE nBuxkenue. [lepexon mo-
TEHIMAJIbHOMN SHEPTHH B KUHETHUYECKYIO U 00paTHO. MexaHu4yeckue
konebanusi. KonebarensHoe aBuxeHue. ['apmoHndeckue KoiaeOanus.
CBobosiHbIe MexaHnuecKue kojebanus. JInHeliHble MEXaHUYeCKHe
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pas-
Jena

Haumenosa-
HUE pa3JIeJoB
U TEM

Copepxanue pazzaena

®dopma
TeKy-
IIETO0
KOH-
TpoJs

kosebaTenbHble cucTeMbl. [IpeBpalienue snepruu npu Kojaedarenb-
HOM JiBIKeHUHU. CBOOO/IHBIE 3aTyXarOIINe MEXaHHIECKre Koyeoa-
HUs. BbIHYX/IeHHbIE MEXaHUYeCKHe KojieOaHus. YIpyrue BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIC BOIHBI. XapaKTEPUCTUKU BOJIHBL. Y paB-
HEHHE IJTOCKO# Oerymieit Boaubl. MHTepdepenuns BoaH. [Tonstue o
TU(pPaKIUU BOJH. 3BYKOBBIE BOJHBI. YIJIBTPa3BYK U €r0 MPUMEHEHHE.

OcHOBBI MO-
JIEKYJISIPHOM
busuku u
TEepMOJMHa-
MUKH

OcCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Mneanbusiii ra3. Oc-
HOBHBIE II0JIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopur. Pasmepsl
U Macca MOJIEKYII U aToMoB. bpoyHoBckoe apmwkenue. uddysus.
Cuiel 1 3HEPIUst MEKMOJIEKYIISIPHOTO B3auMonencTeusa. CtpoeHne
ra3o00pa3HbIX, KUAKUX U TBEPbIX Tesl. CKOPOCTH IBUKEHUS MOJie-
KyJ1 U1 ux usmepenue. Mneansuslii ra3. [laBnenne raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOW TeOpHH razos. Temrepa-
Typa U ee u3MepeHue. ['a3oBbie 3aKoHbl. AOCOIOTHBIN HYJIb TEMIIE-
patypsl. TepMoanHaMuyeckas Kajia TeMIepaTypbl. Y paBHEHUE CO-
CTOSIHMS NJEAJIBHOTO ra3a. MossipHast ra3oBasi IOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHSATHUS U ONIPEAEICHUS.
BuyTpeHHss sHeprus cucteMbl. BHYTpeHH:s 3HEpIUs HACAIBHOTO
raza. PaboTa u Temora kak ¢popmsl iepenaun dHeprun. Ternoem-
KOCTb. ¥ JIeIbHas TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepMoguHaMuKU. AnuabaTHbiil nponecc. [puHun
nerictBus Temnooit mamuubl. KITJ[ TeroBoro asurarens. Bropoe
Hayajo TEpPMOJMHAMUKHU. TepMoauHaMuyecKas mKana TeMIIeparyp.
XonoaunpHble MamuHbl. Ternnosble npuratenn. OxpaHa NpUpoOB.
CgoiictBa napoB. Ucnapenue u konaeHcaius. HacelmeHHsii nmap u
ero cBoiicTBa. AOCOIOTHAsI U OTHOCUTEINIbHAS BJIAXKHOCTb BO3yXa.
Touka pocel. Kunenue. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT JaB-
neHus. Ileperperslil map U €ro UCIOIb30BAHUE B TEXHUKE.
CaoiicTBa )XHJIKOCTEH. XapaKTepUCTUKA KUAKOTO COCTOSHUS Belle-
ctBa. [I0BEpXHOCTHBIN CIIOH KUIKOCTH. DHEPIHsI TIOBEPXHOCTHOTO
cnos. SIBiIeHus Ha TpaHULE KUIAKOCTH C TBEPABIM TestoM. Kammsip-
HBIE SBJICHUS.

CaoiicTBa TBEpABIX TeNl. XapaKTePUCTHKA TBEPJOTO COCTOSHUS Be-
niecTBa. YIpyrue cBOMCTBa TBEPABIX Tell. 3akoH I'yka. Mexanuue-
CKHE CBOMCTBA TBEPJBIX Tell. TerIoBoe paclinpeHne TBEPABIX TEN U
xuakocrei. [lnapnenune u kpucranmzanus.

JIBuxenne 6poyHoBckux yactull. Juddysus. 3menenne naBnenus
rasa ¢ I3MEHEHHEM TeMIepaTyphl PU MOCTOSSTHHOM o0beMme. M3oTep-
MUYECKHI 1 n300apHBIi mporiecchl. MI3MeHeHne BHyTpeHHEH dHEp-
TMH TeJl IPU COBEPIIEHUH PaOOThl. MOAETH TEIUIOBBIX JBUTATEINEH.
Kunenue Bob! py NOHWKEHHOM JaBieHuu. [Icuxpomerp u rurpo-
MeTp. SIBJIeHNs] TOBEPXHOCTHOI'O HATSKEHUS U cMauuBaHus. Kpu-
CTaJUIbl, aMOpPGHBIE BELIECTBA, KUAKOKPUCTAJUINYECKHUE Tea.

DNeKTpoau-
HaMHKa

DJeKTpUYeCcKUil TOK B MeTaiaX. DJIeKTpOHHBIN ra3. Pabora BeIxo/a.
DIIEKTPUYECKHM TOK B DJIEKTPOJIMTAX. DIEKTPon3. 3akoHbl Papa-

nes. [IpumeHeHue 31eKTponnu3a B TEXHUKE. JIEKTPUUECKUI TOK B ra-
3ax u BakyyMme. Monu3anus ra3a. Buael ra3oBbsix pa3psnos. [lonstue

VY, KP
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®dopma

Ne | Hammenona- Texy-
pas- | HUE pa3/eyioB Coneprxanue pasjena 1ero
Aena U TeM Kon-

TpOJIst

o riazme. CBOMCTBA U MPUMEHEHHUE AJICKTPOHHBIX MTYYKOB. DJIEKTPHU-
YEeCKUH TOK B MoynpoBoaHukax. CoOcTBeHHAs IPOBOAUMOCTb MOy~
MPOBOAHMUKOB. [10TynIpOBOTHUKOBBIE TPUOOPHL. DIEKTPUUECKOE
noJie. DNEKTpUUYECKUE 3apsi/ibl. 3aKOH coXpaHeHus 3apsiaa. 3akoH Ky-
JIOHA. DJIeKTpruyecKoe noJie. HampsikeHHOCTh 3JIEKTPUYECKOTO OIS,
[Mpuniun cyneprno3uiuu mnoseil. Paborta cuit 31eKTpocTaTudeckoro
nonst. [lorennman. PasHocTh MOTEHIIMANIOB. DKBUIIOTECHIIUAILHBIC I10-
BepxHOCTH. CBA3b MEXAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MMOTEHIMA-
JIOB 3JIEKTPUYECKOTO MOJIA. [UAIEKTPUKH B DIEKTPUUECKOM TIOJIE.
[Tonspusanus quaneKTPUKOB. [IpOBOIHUKY B JIEKTPUUECKOM II0JIE.
Konnencaropsl. CoequHeHNE KOHIEHCATOPOB B 0aTapero. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPa. DHEPTUs SJICKTPUIECKOTO TOJIA.
3aKOHBI ITIOCTOSHHOI'O TOKA. Y CJIOBHS, HEOOXOAUMBIE 11 BO3SHUKHO-
BEHHS M TOJIIEPKaHUSI DJIEKTpUUEcKOoro Toka. Cuiia Toka U IioT-
HOCTh TOKa. 3akoH Oma 11 ydyactka uenu 6e3 3/1C. 3aBucuMocTb
AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuaa, IJIUHbI U IUIOMIaIn
MOIEPEYHOIr0 CEUCHUS TPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO
COMPOTHUBIICHHUS TPOBOJIHUKOB OT TEMIIEPATYPbI. DJIEKTPOABUKYIIIAS
cHJIa HICTOYHHMKA TOKa. 3akoH OMa s nonHoi nenu. CoequHeHne
poBoAHUKOB. CoeMHEHNE UCTOUYHUKOB JIEKTPUUYECKON YHEPTUHU B
6arapero. 3akon J[xoyns—IJlenna. PaboTta 1 MOIIIHOCTH JEKTpHUYe-
CKOro TOKa. TerniaoBoe neicTBUE TOKA. DIEKTPUUECKHUM TOK B MOJY-
npoBoaHuKaxX. COOCTBEeHHAs MPOBOAMMOCTE MOTYIPOBOJHUKOB. [1o-
JTyTIPOBOTHUKOBBIE TTPHOOPHI.

MaruuTHOe nosie. BeKTop HHAYKIIMKM MarHUTHOTO ToJis. Jlencreue
MarHUTHOTO TIOJISI Ha TIPSMOJIMHEHHBIN MPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. BzaumopeiictBue TokoB. MaruuTHbii oTok. Pabota mo me-
peMeIIeHHI0 MPOBOJHUKA C TOKOM B MarHUTHOM T1oJ1e. [lelicTBue
MarHuTHOTO NOJIA Ha ABWXKYyIMiics 3apsaa. Cuna Jlopenna. Onpene-
JIEHWE yAEIBHOTO 3apsiia. Y CKOPUTENH 3apsKEHHBIX YaCTHII.
DneKTpoMarHuTHast UHAYKIUA. DIEKTpOMarHuTHast MHAYKIuUs. Bux-
peBoe aekTpuueckoe noje. CaMOMHIYKIUs. DHEPrUusi MArHUTHOTO
OJISI.

B3anmopencTere 3apsykeHHBIX Tell. [IpOBOIHUKY B 3JIEKTPUUYECKOM
none. {usnextpuku B anexktpuiyeckom nose. Kongencaropsl. Termo-
BOE JICHCTBUE ANEKTPUIECKOT0 Toka. COOCTBEHHAsI M TPUMECHAs
MPOBOAUMOCTD MOIYIPOBOAHUKOB. [10TyTpOBOTHUKOBBIN AUO/I.
Tpanszucrop. OneiT Opcrena. BzanmonencTere NpoBOIHUKOB C TO-
kamu. OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM. DJIEK-
TPOJIBUTATENh. DJIEKTPOU3IMEPUTEIHHBIC TPUOOPHI. DIEKTPOMATHUT-
Hasg unaykuus. Onsitel @apanes. 3aucumocts I/IC caMonHyKUIUN
OT CKOPOCTH U3MEHEHHUS CHJIBI TOKA U WHAYKTUBHOCTH TIPOBOTHUKA.
PaGora anekrporeneparopa. Tpanchopmarop.

DnexTpoMarHuTHbIe Kosiebanus. CBOOOIHbIE 3JI€KTPOMarHUTHBIE KO-
nebanus. [IpeBparenne sHepruu B KoyiedaTeIbHOM KOHTYype. 3aTy-
XaloIue IEKTPOMAarHUTHEIE KosieOanHus. ['eHepaTop He3aTyXaronmx
ANEKTPOMArHUTHBIX KoJieOaHui. BeIHYKIEHHBIC DIEKTPUIECKHE KO-
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pas-
Jena

Haumenosa-
HUE pa3JIeJoB
U TEM

Copepxanue pazzaena

®dopma
TeKy-
IIETO0
KOH-
TpoJs

nebanus. [lepemennsiii Tok. ['eneparop nepemernHoro Toka. EMkoct-
HO€ U UHAYKTUBHOE COIIPOTUBIIEHUS IEPEMEHHOIO TOKa. 3akoH Oma
JUISL SJIEKTPUYECKOM 11eT IepeMeHHOro Toka. PaboTta 1 MOIIHOCTh
nepeMeHHoro Toka. ['eneparopsr Toka. Tpancpopmaropsl. Toku BbI-
cokoii yactoTsl. [lonyuenue, nepenaya u pacrnpezesneHue IeKTPo-
SHEpPrUHu.

DNEeKTPOMarHUTHHIE BOJTHBI. DJIEKTPOMArHUTHOE 0JI€ KaK 0COObII
BUJ] MaTepuu. DIIEKTpOMarHuTHbIe BosIHBL. Bubpatop ['epa. OTKpbI-
ThIN KoeOaTenbHbIi KOHTYp. M300perenue paguo A.C. ITonoBsiM.
[Tonstue o paguocss3u. [IpumeHeHne 371€KTPOMarHUTHBIX BOJIH.
CB00OOIHBIE U BBIHYX/ICHHbIE MEXaHUUECKHE KOIeOaHusl.

Pe3onanc. OOpa3oBaHue U pacpocTpaHeHHE yIpyrux BosH. Yacrora
KoJeOaHui U BBICOTAa TOHA 3BYKa.

CB00OOIHBIE ANEKTpOMAarHuTHeIEe Koebanus. OcuuiiorpaMma nepe-
MeHHOro Toka. Konaencartop B 1ienu nepeMeHHoro Toka. Karyrika
MHIYKTUBHOCTH B 1IENM [IEPEMEHHOT0 TOKa. Pe3oHaHC B mocienoBa-
TEJBbHOM IIeNH ePEeMEHHOr0 Toka. M3iydeHnre u npuem 31eKTpomar-
HHUTHBIX BOJIH. PanoCBs3b.

2 cemecmp

Ontuka

IIpupona cera. CKOPOCTh pacpOCTPAHEHUS CBETA. 3AKOHBI OTpaXe-
HUs U npenomiieHus cera. [lonHoe orpakenue. JIunssl. a3 kak
onruyeckas cucrema. OnTuueckue npuoopsl.

Bonnossle cBoiicTBa cBeta. HTepdepenius cBeta. KorepeHTHOCTh
cBeTOBbIX Jyuel. IHTepdepennns B ToHKUX miaeHkax. [lonocel pas-
Hoi TommuHbl. Konbua HetoTona. Mcnonbs3zoBanue nHtepdepeHunn
B Hayke U TexHuke. Judpaxuus ceeta. udpaxus Ha mienu B na-
pajutenbHbIX Jydax. Audpakiuonnas pemerka. [lonstue o ronorpa-
¢un. Ionspuzauus nonepeunsix BoiH. [lonspuzanus ceera. JBoii-
Hoe syyenpenomienue. [lonspounsl. Jlucnepcus ceera. Buasl criek-
TpoB. CrieKkTpsl uciryckanusi. CoekTpbl NOrIoIeHus. Y nbTrpaduore-
TOBOE U MH(paKpacHOe u3nyueHus. PenTreHoBckue j1yuun. Mx npu-
poJa U CBOWCTBA.

3aKOHBI OTPAKEHUS U NpesoMiIeHUs cBeTa. [lonHoe BHyTpeHHEe OT-
paxenue. Ontuueckue npudopsl. UHTepdpepenuus ceeta. Judpax-
uud ceera. [lonsgpusanus ceera. [loaydeHne criekTpa ¢ MOMOILBIO
npu3Mel. [lonydeHnne cekTpa ¢ HOMOIIbI0 AU(PPaKIIMOHHON pe-
meTkd. CIeKTpoCKor.

HMHBapraHTHOCTH MOJYJIsI CKOPOCTH CBETa B BakyyMe. [TocTynaTsl
OiiHmTelHa. [IpocTpaHcTBO M BpeMs cielMalbHON TEOpPUN OTHOCH-
TeIbHOCTH. CBS3b MACChl M SHEPTHH CBOOOIHOM YaCTHIIbI. DHEPTHUS
MIOKOS.

DJIEMEHTEI
KBaHTOBOU
buzuku

KBantoBas ontuka. TennoBoe uzinyuenue. Pactipenenenue sHepruu B
creKTpe abcomoTHO uépHoro Tena. KBanroas runoresa [lnanka.
®oronsl. Buenaumii potoanextpuueckuit 3gpdext. Buyrpennuii gpo-
o3¢ dext. Tunsl porosnementos. Jlapnenue crera. [lonstue o kop-
ITyCKYJISIPHO-BOJIHOBOM Npupoe cBera. Pusuka aroma. Pazsurtue
B3IJI7I0B HAa CTPOEHHE BELECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIIEK-
Tpax Bojopoza. SAnepnas monens atoma. OnbiTel J. Pesepdopaa.
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Haumenosa-

®dopma

Neo TEeKy-
pas- | HUE pa3/eyioB Coneprxanue pasjena 1ero
Aena U TeM Kor=

TpOJIst
Mogens aroma Bogopoaa o H.bopy. I'nnoresa ne bpoiins. CootHo-
menne Heonpeaenénnocrel I 'eiizendepra. KBaHToBbIC T€HEPATOPBHI.
6 OBOIOLHS Crtpoenue u pazsutue Beenennoit. Temnast matepust u TemHas sHep- | Y, KP
Bceenennon rus. Hama 3Be3nnas cucrema — l'anaktuka. J[pyrue rajlakTuku.

beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacumpsitona-

sicst Becenennas. Mogens ropsiueit Beenennoit. Ctpoenue u npouc-
xoxzaenue ["amaktuk. DBomtonus 38e3. [ umnore3a npoucxoxaeHus
Conneunoii cucremsl. Tepmosinepusiii cunres. [IpoGiema Tepmo-
siAepHOM 3HepreTuku. JHeprus CoJiHIa U 3B€3/1. DBOJIIOIUS 3BE3/I.
[Tpoucxoxaenne CoJIHEYHON CUCTEMBI.

Ipumeuanue: T— mecmuposanue, P — nanucanue pegpepama, Y — ycmuuwiii onpoc, KP — konmponvrnas
paboma

2.4.2. 3aHATHA CEMUHAPCKOI'O THIIA

pas-
zeia

Haumenona-
HHE pa3eioB
U TEM

Coneprkanue pasjena

®opma
TEKyLIero
KOHTpPOJIA

1 cemecmp

Bsenenne

®dusnka — (yHIaMeHTalbHas HayKa O IpUpPOJE.
EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUSI, €0 BO3MOKHOCTH U Ipa-
HULbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIPOLIECCE NIO3HA-
HUS pUpobl. MoaenupoBanne GU3NIECKUX SBICHHUHA U TpoIIec-
coB. Ponb skcniepumMenTa 1 TEOpUH B NPOLECCE O3HAHUS ITPU-
ponbl. @uznyeckas BenuuuHa. [lorpemHoctu usmepenuit pusnye-
CKUX BeMnuuH. Pusnyeckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH
¢u3nueckrx 3akoHOB. [loHsATHE O PU3MUECKON KapTHHE MUpA.
3Havenue Gusnku npu ocBoeHuu npodeccuit CIIO u crenuanbHo-
creii CIIO.

vy, T

MexaHunka

Kunemaruka. Mexannueckoe nemxenue. Ilepememenue. I1yTs.
Ckopoctb. PaBHOMEpHOE NPAMOIMHENHOE ABUKEHHUE. Y CKOPEHUE.
PaBHOnEepemMenHOe pssMouHeHOe JBIKeHue. CBOOOAHOE Majie-
Hue. J[BrkeHue tena, OpOLIeHHOI0 MO/ YIIOM K TOpU30HTY. Pas-
HOMEPHOE IBUIKEHHUE 110 OKPYKHOCTH.

3axonbl Mexanuku HerotoHa. IlepBbiii 3akon HetoToHa. Cuna.
Macca. Umnynsce. Bropoit 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIaccuueckor nuHaMuku. Tperuit 3akoH HeroToHa. 3akoH Bce-
MHUpHOTrO TAroreHus. I'paBurannonnoe noiue. Cuia Tspkectu. Bec.
CrniocoOs1 n3mepenust macchbl Tell. Cuibl B MEXaHHUKE.

3aKOHBI COXPAaHEHUS B MEXaHUKE. 3AKOH COXPaHEHMsI UMITYJIbCA.
PeaxtusHoe nBmxkenune. Padora cuibl. Pabora moreHmnaisHbIX
cwil. MomHocts. OHeprus. Kunetnueckas sneprus. Ilorennuans-
Has SHEprus. 3aKOH COXPaHEHMsI MeXaHn4ecKou sHeprun. [Ipnme-
HEHHE 3aKOHOB COXPaHECHUS.

JlemoHCTpanuu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buapl MEXaHUYECKOTO ABUKEHUS.
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pas-
Jena

Haunmenona-
HHE pa3IeoB
U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIS

3aBUCUMOCTh YCKOPEHHS TeJIa OT €r0 MacChl U CUJIBI, IEHCTBYIO-
mer Ha Ttenro. CI0XKeHHe CHUlL.

PaBeHCTBO ¥ MPOTHBOIOJIOKHOCTh HAIPABJICHHS CHJI JICHCTBUS U
MIPOTUBOACHCTBHSI. 3aBUCHMOCTh CHIIBI YIIPYTOCTH OT Aedopma-
uuu. Cunel Tpenus. HeBecomocts. PeaktuBHOE nBrkeHue. [lepe-
XOJI IOTEHIIUAIBHOM SHEPTUH B KHHETUYIECKYIO  00OpaTHO.
Mexanunyeckue kojiebanus. KonebarensHoe aBmxeHue. I'apmMoHu-
yeckue Kojebanus. CBoOOJHBIC MeXaHHUeCcKre KoeOanus. JIu-
HEWHbBIE MEXaHUYECKHe KojebarenbHble cucTeMbl. [IpeBparenue
SHEpruu npu KojedaTensHOM ABMKeHHH. CBOOOIHBIE 3aTyXaro-
e MeXaHu4eckue Konebanus. BeIHYKIeHHbIE MEXaHUUECKHE
KOJICOaHHS.

VYupyrue Bonssl. [lonepeunsie u mpoaoabHbIE BOJIHBL. XapaKTepu-
CTHIKHY BOJIHBI. Y paBHEHHE TUIOCKOH Oerymieit BomHbl. HTEpdE-
pennust BoiH. [ToHsTre o nudpakunu BoyH. 3BYKOBbIE BOJIHBI.
YapTpa3ByK U €ro NpUMEHECHHE.

OCHOBEI MoJIe-
KYJISIpHOH (pu-
3MKH U TEPMO-
JIUHAMUAKHA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. MneanbHblii ras.
OcCHOBHBbIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pa3-
Mepbl U Macca MOJIeKyJ U aToMOB. bpoyHoBckoe nBuxenue. ud-
¢by3ust. Cuibl 1 SHEPTHS MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.
CtpoeHue ra3000pa3HbIX, KUIKUX U TBEpAbIX Ted. CKOPOCTH BH-
JKEHUs MOJIEKYJI U UX u3Mepenue. Mneanbnsiii ras. /laBinenue rasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B.
Temneparypa u ee uzmepenue. ['a3oBbie 3aKOHBI. AOCOITIOTHBIN
HyJIb TEMIEPATYPHL. TepMOIMHaMHUUECKas IIKana TEMIEPATYPHI.
VYpaBHEHHE COCTOSIHUSA UACAIBHOTO ra3a. MospHas ra3osas 10-
CTOSIHHASI.

OcHoBbI TepMOAUHAMUKH. OCHOBHBIE TIOHSTHS U ONIPEAETICHUS.
BnyTtpeHnHss sHeprust cucteMbl. BHyTpeHHsIs1 S3HEprust UAeaIbHOTO
ra3a. Pabota u Teruora xak ¢popMbl nepeaauu sHepruu. Temioem-
KOCTb. ¥ /1eIbHasl TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepmoauHamMuKu. AnnabaTHbli nporecc. [Ipun-
Ui gectBus TemioBoi Mamuabel. KI1JI TemmoBoro apurarens.
Bropoe Hauano repmoarHamMuky. TepMoaMHaAMUYeCKas IKaia
TeMIIepaTyp. XOJIOAUIbHbIE MAIIUHEI. TerIoBbIe IBUTATENN.
OxpaHa npupojsbl.

CaoiictBa napoB. Mcnapenue u konaeHcanusa. Haceimennsiii nap
U ero cBoicTBa. AOGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3-
nyxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYPhl KHUIIE-
HUs OT AaBieHus. lleperpeTsiii map u ero uCnoyib30BaHue B TEX-
HUKE.

CaolicTBa )XUAKOCTEH. XapaKTEPUCTUKA KUJIKOTO COCTOSTHUS BE-
niectBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUSA IOBEPXHOCT-
HOTO CJ10s. SIBI€HUs Ha TPaHULIE KUIKOCTH C TBEPAbIM TenoM. Ka-
MUJUTSIPHBIE SIBJICHUS.

CBolicTBa TBEPABIX TeJl. XapaKTEPUCTUKA TBEPAOTO COCTOSHUS Be-
1iecTBa. YIIpyrue cBOMCTBA TBEPABIX Tell. 3akoH I'yka. Mexanu-
YECKHE CBOWCTBA TBEPABIX Tel. TemioBoe pacnpeHne TBepAbIX
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pas-
Jena

Haunmenona-
HHE pa3IeoB
U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIS

Tel1 ¥ kuakoctell. [lnaBnenne u kpucramumzanus. [IBumxenue 6po-
yHOBCKUX yactull. Juddysus. MI3meHenue naBieHus raza ¢ u3me-
HEHHEM TeMIIepaTypbl IPU NOCTOSTHHOM o0beme. M3oTepmuye-
CKuil 1 n300apHbIi porecchl. Mi3MeHeHne BHYTpeHHEH SHEpTruu
TeJI IPU COBEpLICHUH PaboThl. Kunenue Boibl Ipy MOHMKEHHOM
JTaBJICHUHU. SIBJIEHUS IOBEPXHOCTHOI'O HATSKEHUSI U CMAauMBaHMSL.
Kpucrasibl, amopdHble BEIECTBA, )KUAKOKPUCTAUINYECKHE Tea.

DNeKTpoarHa-
MUKa

DNEeKTpUUECKUH TOK B METaJUIax. DJIEKTPOHHbIN ra3. Pabora BbI-
X0/1a. DIIEKTPUUYECKHM TOK B SJIEKTPOIUTAX. DIEKTPOJIN3. 3aKOHBI
®apanes. [IpuMenenue 3aeKTpoin3a B TEXHUKE. DJICKTPUUCCKUN
TOK B razax u BakyyMme. Monuzauus rasa. Buasl razoBbix pasps-
noB. [lonstue o miasme. CBoiicTBa M MPUMEHEHHUE 3JIEKTPOHHBIX
My4YKOB. DIEKTPUUECKUN TOK B MOTYIpoBoAHUKaX. CoOCTBEeHHAs
MIPOBOAMMOCTD IOJYTIPOBOJHUKOB. [101yTpOBOHUKOBBIE ITPU-
OOpBL. DIEKTPUUYECKOE MOJIe. DIEKTPUUECKUE 3apsAbl. 3aKOH CO-
xpaHeHus 3apsna. 3akon Kynona. Dnexrpudeckoe nosue. Hamps-
YKEHHOCTb 3JIEKTpUUecKoro nojs. [IpuHnun cyneprno3unuu nomiei.
Pabora cui anekTpoctarudeckoro nois. [Torenmnuan. PazHocTs
MOTEHIMAIOB. DKBUIIOTEHIIMAJIbHbIE TOBEPXHOCTU. CBSI3b MEKIY
HaIPSHKEHHOCTHIO M PA3HOCTHIO MOTEHINAJIOB AJIEKTPUUYECKOTO
noss. Jusnextpuku B anexktpudyeckoM noie. [onsgpuszanus au-
anekTpukoB. [IpoBoaHuku B 3nexkTpuueckoM nojue. Konaenca-
TOPBbI. DHEPIUs 3apSKEHHOTO KOHJAEHCATOpa. DHEPIusl JIEKTpUYe-
CKOTO MOJIsl. 3aKOHBI TIOCTOSTHHOT'O TOKA. Y CJIOBHSI, HEOOXOIMMBbIE
JUIsL BOSHUKHOBEHHUS U NOJJEPKaHUS 2JIEKTPUIECKOro Toka. Cuia
TOKa Y TJIOTHOCTB TOKa. 3akoH Oma st ydactka nenu 6e3 9J1C.
3aBHCHUMOCTB JIEKTPUYECKOIO CONPOTUBIIEHUS OT MaTepuaa,
JUIMHBI U IIJIOLIA/IM TOTIEPEYHOI0 CEUEHUsl TPOBOAHUKA. 3aBUCH-
MOCTb 3JIEKTPUUECKOTO COITPOTUBIIEHHS IPOBOIHUKOB OT TEMIIE-
paTypbl. DIEKTPOABUKYILIAsl CUJIa HICTOYHHMKA TOKa. 3akoH OMa
Juig nosHoM nenu. CoennHeHne NpoBoAHUKOB. CoeTMHEHNE Uc-
TOYHHKOB AJICKTPUUECKOM dHEpruu B Oarapero. 3akoH [ xoymns—
Jlenna. Pabota 1 MOITHOCTB JEKTPUUECKOT0 TOKa. TerioBoe
NeficTBHE TOKa. DNEKTPUUYECKUH TOK B MOTYIPOBOJAHUKAX.
MaruuTHoe nosie. BeKTop MHAYKIIMKM MarHUTHOTO Tois. Jlencreue
MarHMTHOT'O TOJISl Ha MPSAMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3a-
KOH Amriepa. BzaumopeiictBue TokoB. MaruuTHbIi oTok. Pabota
10 MEPEMEIIICHUIO0 MPOBOJIHMKA C TOKOM B MarHUTHOM moJie. [leu-
CTBUE MAarHUTHOTO IOJIsI Ha ABMKyIMiics 3apsan. Cuna JlopeHna.
Onpenenenue yieabHOro 3apsaaa. DIeKTPOMarHUTHAsT MHTyKIHUSI.
DneKTpoMarHuTHas MHAYKIMs. BUXpeBoe aiieKTpuiecKkoe node.
CamonHyKIHs. DHEPryus MarHUTHOTO TOJIA.

B3aumonericTBue 3apspkeHHBIX Tedl. [IpoBoAHMKY B 21eKTpHUUe-
CKOM 1oJje. {dneKkTpuKky B a5ieKTpuieckoM nose. KonneHncaTopsl.
TennoBoe neiicTBue 3nekTprudeckoro Toka. CoOCTBeHHAs U MPH-
MecCHas MPOBOIUMOCTb MOITYITPOBOAHUKOB. [10ynpoBOAHUKOBBIN
muon. Tpansuctop. OnbiT Opcrena. BzaumonelicTeue npoBoIHU-
KOB ¢ TOKaMH. OTKJIOHEHHE AJIEKTPOHHOTO ITyYKa MarHUTHBIM T10-
JeM. DJEeKTPOIBUTATENb. DIEKTPOU3MEPHUTEIbHbBIE TPUOOPHI.
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pas-
Jena

Haunmenona-
HHE pa3IeoB
U TEM

Conepxanue pazzaena

®opma
TEKyIIEeTo
KOHTPOJIS

DnekTpomMarauTHas MHAYKIusA. Onbitel @apanes. 3aBUCUMOCTh
OJ1C caMOUHIyKIIMH OT CKOPOCTU W3MEHEHUs CUJIbI TOKA U UH-
NYKTUBHOCTH IIPpOBOAHUKA. PaboTa anekrporeneparopa. Tpanc-
dhopmMartop. DnekTpoMarHuTHeie konebanus. CBOOOHBIC AIIEKTPO-
MarHuTHele konebanus. [IpeBpaiieHue sHepruu B KonedaTeIbHOM
KOHTYpE. 3aTyXaroIue 3J1eKTpOMarHuTHeIe Konebanus. ['enepa-
TOp HE3aTyXaIoLUX IEKTPOMArHuTHbIX KoseOaHuil. BeinyxaeH-
HBIC dJIeKTpuueckue Koedanwus. [lepemennsrit Tok. ['eneparop me-
peMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE CONTPOTUBIICHHUS T1e-
peMeHHOro Toka. 3akoH Oma /115 3JeKTPUUYECKOM e epeMEeH-
HOTro ToKa. PaboTa 1 MOIIHOCTH epeMEHHOr0 TOKa. [ eHepaTopsl
Toka. Toku BbICOKOM "acToThl. [lonydenue, nepegava u pacupene-
JIEHUE 3JIEKTPOIHEPTUH. DIIEKTPOMATHUTHBIC BOJIHBI. DIIEKTpOMar-
HUTHOE T10JIe KaKk 0coObIi Bu Matepun. Bubparop I'epua. OTKpsI-
ThIN KoJieOaTenbHbIN KOHTYD. [loHsTHE 0 pagnocesasu. [Ipumene-
HUE 3JIEKTPOMAarHUTHBIX BOJIH. CBOOO/IHBIE U BHIHYKJCHHbBIE ME-
xaHuueckue konebanus. Pezonanc. O0pazoBaHue 1 pacpocTpa-
HEHUE YIpYyrux BosH. YacTora KosebaHuil U BHICOTA TOHA 3BYKA.
CB0OOIHBIE ANMEKTPOMArHUTHBIE Kosebanus. OciuuiorpaMma me-
peMeHHoro Toka. Konaencarop B enu rnepeMeHHoro toka. Ka-
TYyIIKa UHAYKTUBHOCTHU B MU NMEPEMEHHOT0 Toka. Pesonanc B
MIOCJIEZI0BATEIbHON LIENH IEPEMEHHOr0 TOKa. M3nyduenue u npueM
ANEKTPOMArHUTHBIX BOJIH. Pannocssisb

2 cemecmp

OnTtuka

IIpupona cera. CKOpPOCTh pacpOCTPAHEHUS CBETA. 3aKOHBI OTpa-
JKeHUs U npenomMieHus ceera. [lonHoe otpaxkenue. JIun3el. a3
KakK onTuyeckas cucreMa. Onrudeckre npudopsl.

Bonnossle cBoiicTBa cBeta. IHTepdepenuns ceera. KorepeHnt-
HOCTB CBETOBBIX Jiyuei. IHTepdepeHtys B ToHKUX mieHkax. [lo-
Jockl paBHoM TonmuHbl. Konbia Hetorona. Mcnonb3oBanue uH-
TepdepeHiuu B Hayke U TexHuke. Judpakuus ceera. Judpakuus
Ha IIEJH B MapajienbHbIX Jydyax. Judpakuronnas pemerka. [lo-
Hsatue o rojorpaduu. [longpuzamnus nonepeunsix BosH. [lonspu-
3anus cBeta. J[BoliHoe myuenpenomiienue. [lomsiponnst. {ucnep-
cus cBeta. Bunel criektpoB. CniekTpsl ucyckanus. CIeKTpsl 1o-
[JIOIIEHUA. Y IbTpapuoIeTOBOE U UH(PPAKPACHOE U3ITyUEHHUSI.
PenTrenoBckue myun. 3aKOHBI OTPAXKEHUSI U IPEJIOMIICHUS CBETA.
[TonHOE BHYTpeHHEe oTpaxeHue. OnTHYeCKrue MPUOOPHI.
Wntepdepennus cera. Audpakuus ceera. [lonsapuzanus ceeta.
[Tonydyenue criekTpa ¢ oMo npu3Mbl. [lonydenue criekrpa ¢
MOMOIIBIO AU (paKIMOHHON perieTkd. CHeKTpOCKOI.

[Toctynater DiiHmTeiHa. CBS3b MacChl M IHEPTUU CBOOOTHOM Ya-
CTHIIbl. DHEPTUs MOKOS.

DJIEMEHTEI
KBaHTOBOU
buzuku

KBantoBas ontuka. TennoBoe uzinyuenue. Pactipenenenue suep-
T'MH B CIIEKTpe a0COMIOTHO uépHoro Tena. KBanroBas runoresa
[Inanka. ®otonbl. BHemnuit porosnekrpuueckuii 3dpdext. Bayt-
pernuit porodpdext. Tunsl porosnemenTos. JlaBneHue cBeTa.
[ToHsITHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPO/IE CBETA.

®Pusuka atoma. Pazsurre B3IUISII0B HA CTPOCHUE BEILIECTBA.
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Bcenennoit

Ne Haumenoba- dopma
Pa3- | gue pasmenon Conepskanue pasjaeia TEKyIIero
Acna 1 TeM KOHTPOJIA

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoa. SnepHas Mo-
nenb atroma. OneiTel O. Pesepdopma. Moaens aTroma Bogopoja mo
H.bopy. ['unote3a ae bpoitnsa. CooTHOIIEHHE HEONPEIeTEHHOCTEM
I'eiizenOepra. KBaHTOBbIE T€HEPATOPBHI.
6 OBOIOLHS Crtpoenue u pazputue Beenennoi. TeMHas Mmatepust 1 TEMHast VY, KP

sHeprus. Hama 3Be3qHas cucrema — ["anmaktuka. pyrue ranak-
TuKku. beckoneunoctb Beenennoit. [lonsitue o kocmosnoruu. Pac-
mmpsitomasica Beenennas. Mogaens ropsiueit Beenennoii. Ctpoe-
HUE U poucxoxaeHue [ anaktuk. DBonronus 38e31. ['unoresa
npoucxoxaeHuss ConHeuHon cucteMbl. TepMOosIepHbI CUHTE3.
[Ipobnema TepmosinepHoit FHepreTuku. DHeprus CoJHIIa U 3BE3 .
Oodronus 3Be37. [Ipoucxoxaenue CoaHEUHONW CUCTEMBI.
Conneunas cucreMa (Mmozens). @ortorpaduu miaHer, caenaHHbIe C
kocMmuueckux 30H10B. Kapra JIyns! u ruianer. CTpoeHue u 3BOJIIO-
nusa BeegeHHoi.

Ilpumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,
P — nanucanue peghpepama, Y — ycmuwiii onpoc, KP — konmponvras paboma

2.4.3. lIpakTyeckue 3aHATHUS

HaumenoBanue pas-
nena

CopneprkaHue MPaKTUIECKUX 3aHATUN

dopma
TEKyILEero
KOHTPOJIA

1 MexaHnka

N3yueHne 3aKk0Ha COXPAHEHUS UMITYJIbCA.
CoxpaHeHne MEXaHN4ECKOW PHEPTUH NIPH IBUKEHUH TEJa MOJ
JENCTBUEM CUJI TSDKECTU U YIIPYTOCTH.

Tena.
W3ydeHne 3aKOHOB COXpaHEHUs Ha PUMEpPE yaapa mapoB U
OAIMCTUYECKOTO MasTHHUKA.

H3ydyeHne ocoOEHHOCTEN CHUITBI TPeHHSI (CKOIbKEHUS).

HccnenoBanue ABUKEHUS Tela MOJ JEHCTBUEM ITOCTOSIHHOM CHIIBL.

CpaBHeHI/Ie pa6OTBI CHJIBI C U3BMEHEHHEM KHHETHUYECKOM OHCPIrun

ITP

OCHOBBI MOJIEKYJISIP-
2 | HOM (U3HKH U Tep-
MOJIUHAMUKH

I/I3MepeHHe BJIA)KHOCTH BO3JaYyXa.
HBMepeHI/Ie MOBEPXHOCTHOT'O HATAXKCHUS KUAKOCTHU.

pacTspkeHus. M3ydeHne TemioBoro paciinpeHus TBEpAbIX TEII.
W3ydyeHne 0cOOEHHOCTEN TEMI0BOIO PACIIMPEHHUSI BOJBI.

Habmonenue npornecca kpuctannuzauuu HM3yuenue nepopmannn

I1P

3 | DaeKkTpoauHaMuKa

napajieIbHOTO COEMHEHUS IPOBOJHUKOB.
N3yuenne 3akoHa OMa JJ1s MOJTHOW LIETIH.

W3ydenue siBneHUsS 2IEKTPOMArHUTHON MHAYKIINH.
Onpenenenne ko3P uIMeHTa MoJIe3HOTO ACHUCTBUS
ANEKTPUYECKOTO YaHUKA.

Omnpenenenne TeMIepaTypbl HUTH JaMIThl HAKATHUBAHMUS.
Onpenenenrie /]C 1 BHyTpEHHETO CONPOTUBIICHUS] ICTOYHUKA
HAPSDKEHUSL.

I/IsyquI/Ie 3akoHa Oma mj1st ydacTKa Oe1u, IoCJICA0BaTCIbHOI'O U

I1P

4 Onruka

N3yuenne n3o0paxxeHus MpeIMETOB B TOHKOM JIMH3eE.
N3ydenue nnreppepeHuu 1 qudpakiuy cBeTa.
['pagynpoBKa CIEKTPOCKOINA U ONPEAEIECHUE ITIMHBI BOJIHBI

I1P

19




HaumenoBanue pas- . Popma
Ne CopnepxaHue NPaKTUIECKUX 3aHITUN TeKyLIEero
Acaa KOHTPOJIA
CHEKTPAJIbHBIX JIMHUM.
DIIEMEHTHI W3yuenune NBM>KEHUS] CBOOOAHOMN YaCTUIBI U POXOXKACHUS
5 KBaHTOBOM YaCTHIIBl Yepe3 MOTEHIIUALHBINA Oapbep. I1P
bu3uKu M3y4eHre MOMEHTOB UMITYJIbCA 3JIEKTPOHOB U aTOMOB.
SBoJTOLH N3zyuenne monenu ConHeuHoit cuctemsl. @oTorpaduu miaHer,
6 BeeerHoi clieJJaHHbIEe ¢ KOcMUYecKuX 30H10B. Kaprta JIyHbl U 11aHer, I1P
METEOPUTOB, ACTEPOUIOB, KOMET, YEPHBIX JIbIP, 3BE3/1 U FAIAKTUK
2.4.4. CoaepxxaHue caMOCTOATEJIbHOM padoThI
CamocrosrenbHas paboTa y4eOHbIM IJIAHOM HE IPESYCMOTPEHA.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'TA
3.1. O0pa3oBaTebHbIe TeXHOJIOTHH NP POBEACHUH JIEKIUI
. |Koiu-Bo
Ne Tema Bunbl npumensiemMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI HACOB
Breene HKT-Texunomnoruu, [IpobneMHbIe TEKITUH, TEKIIMA-BU3Ya- >
JIM3aluuU, MyJIbTUMEIUNHBIEC IPE3CHTALUN
UKT-Texnonoruu, [TpobneMHubie JeKIuu, TEKIIUU-BU3Ya-
1 | MexaHuka ST ’ 8
JIM3alMK, MYJbTUMEIUNHBIEC IPE3CHTAUU
> Mounekynspras puszuka. | UKT-Texaonoruu, [IpobGneMHbIe TEKIMH, JTCKITNH-BU3ya- 6
TepmonnHaMuka JIM3aluU, MyJIbTUMEIUNHBIEC IPE3CHTALUU
3 | SexrpommHamixa HKT-Texnomnoruu, [IpobnemMHbIe TEKITUH, TEKIIMA-BU3Ya- 10
P JM3alUHU, MYJIbTUMEIUNHBIE TPE3CHTALUU
4 | Onmuxa UKT-Texnonoruu, [IpobnemMHble ITEKIUH, TEKIIMU-BU3Yya- 6
JU3alMH, MYJbTUMEIUNHBIEC IPE3EeHTAUU
5 JIeMEHTEI KBAHTOBOH UKT-Texnonoruu, [TpobneMHubie JeKIUH, TEKIIMU-BU3Ya- )
(bu3HKH. JM3alMK, MYJbTUMEIUNHBIEC IPE3ECHTAUU
6 | DBomomns BeenerHoit UKT-Texnonoruu, [Ipobnemuble TeKIUH, TEKIMU-BU3Yya- 4
JIM3alMH, MYJIbTUMEIUNHBIE IPE3CHTALIMN
Hroro no xypecy| 38

3.2. O0pa3oBaTebHbIC TEXHOJIOTHH NIPH NPOBEICHUU NPAKTHYECKUX 3aHATHH (J1a0opa-
TOPHBIX padoT)

.. | Kon-Bo
Ne Tema Busl npumMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA 4ACOB
1 | Mexanuka CemuHapckue 3aHsTHS, pa300p penieHus 3a1a4 8
Monexynsapaas ¢usuka. Tep-
2 ympHas P CemuHapckue 3aHaTus, pa300p peieHus 3aaay 6
MOJIMHAMHUKA
3 | DneKkTpoaMHaMHUKa CeMmuHapckue 3aHsTHs, pa300p pereHus 3a1au 10
4 | DnemeHTHI KBaHTOBOM Gu3uku | CeMuHaApCKue 3aHATH, pa30op pelieHus 3a1ad 6
5 | Onruka CemuHapckue 3aHsTus, pa3d0p peleHus 3aaau 2
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.. | Kon-Bo
Ne Tema Busl npumMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA 4ACOB
6 | DBousouus BeeneHHOM. CemuHapckue 3aHaTUs, pa3d0p peleHus 3a1a4d 8

Wroro no xypcy, 40

4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MaTepuajibHO-TeXHMYeCKas 0a3a, He0OXoaMMas J1JIsl OCyLIeCTBJIeHUs1 00pa3oBa-
TeJIbHOT'0 Npouecca Mo JUCHHUILINHE
— Kabuner duszuku, yn. Jumurpona, 200, aya. 404;
— crelnuanu3upoBaHHas Me0Oeslb U CUCTEMbI XpaHEHHUd (JI0CKa KJIacCHas, CTOJ U CTYJ YUUTels,
CTOJIBI ¥ CTYJIbSI YICHUUYECKHUE, MKADBI 711 XpaHSHHS yIeOHBIX MTOCOOUH, CHCTEMBI XpaHEHUs TaOIHI U
IJIAKaTOB);
— TEXHHYECKHUE CcpeicTBa o0O0ydeHus (pabouee MeCTO YYHTENs: KOMIBIOTEP YUUTEINs,
BHJICOITPOEKTOP, IKpaH, Juiensuontoe [10);
— JEMOHCTPAIIMOHHBIC  y4eOHO-HArJISAHBIE MOCOOUST  (KOMIUICKTBI ~ CTCHJIOB,  TaOJIUIIBI
JIEMOHCTPAIIMOHHBIC, TIOPTPETHI BEIAAOIIUXCS (PU3UKOB);
— 1ab0pPaTOPHO-TEXHOJIOTHYECKOEe 00opymoBaHue (JlabopaTopHBIE HAOOpBI, HAOOPHI IS
MIPAKTUKYMOB, KOMIUIEKTHI JJa00paTOPHBIX TPUOOPOB, KOMILIEKTHI IEMOHCTPAIIMOHHBIX TPUOOPOB).

4.2. [lepeyeHb HE0OXOAUMOI0 NPOTrPAMMHOI0 O0ecredeHust

° OmneparmonHas cuctema Microsoft Windows 10

. [Taker mporpamm Microsoft Office Professional Plus

. 7-zip GNULesser General Public License (cBo6ogHOE mporpaMmHoe o0OecrieueHue, He
OTpaHUYEHO, OECCPOUHO)

o Nutepuer Opaysep Google Chrome (OecruiaTHoe mporpaMMHoOe oOecriedeHne, He orpa-
HUYEeHO, 6eCCPOYHO)

o K-Lite Codec Pack — yHuBepcanpHblii Ha0Op KOJIEKOB (KOAMPOBIIUKOB-/IEKOIUPOBIIH-

KOB) M YTHJIUT JUIs IPOCMOTpa U 00paboTKM aynuo- 1 Buaeodailnos (OecriaTHoe nporpaMMHoe obec-
reyeHue, He OrPaHNYeHO, OECCPOUHO)

. WinDjView — nporpamma niyist mpocmotpa (aiinno B popmare DJV u DjVu (cBoOoanoe
porpaMMHoOe obecrieueHue, He OrpaHUYeHO, OECCPOYHO)
o Foxit Reader — mpuxiiagHoe nporpaMmMHoe oOecriedeHue JIIsi IPOCMOTPa NEKTPOHHBIX

nokyMmeHToB B cranjapte PDF (6ecrimatHoe mporpamMmmHoe obecriedeHre, He OrpaHuYeHo, OECCPOUYHO)
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5. HIEPEYEHb OCHOBHOM 1 JIONOJHUTEJBbHON YYEFHOM JUTEPATYPBI, HEOB-
XOIUMOU [JI1 OCBOEHUA JTNCHUIIJINHBI

5.1. OcHoBHas JuTEpaTypa

1. O®usnka. ba3oBelii ypoBeHb : Y4eOHMK [UIi 00pa3oBaTENbHBIX OpraHW3allUi,
peaM3yomuX 00pa3oBaTeIbHBIC MPOTPAMMBbl CpelHEro mnpodeccruoHanbHoro oodpaszosanus / H. C.
[TypermeBa, H. E. Baxxeesckas, J[. A. Ucaes, B. M. Uapyrus. — 2-e u3a., crep. - Mocksa : [IpocBenienue,
2025. - 517 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124948-4. - Texkct : anexkrtponnsid. - URL:
https://znanium.ru/catalog/product/2202345. — Pexxum ocTymna: mo mojmucke.

2. ®dusnka. bazoBeiii ypoBeHb. IIpakTukyMm Mo pemieHuto 3amad : ydeOHOe mocoowue,
pa3zpaboTaHHOE B KOMIUIEKTE C YUYEOHHMKOM JUIisi OOpa3oBaTENbHBIX OpraHU3alld, pPeaTH3yIOIINX
oOpa3zoBartenpHbIe POrpaMMbl cpeaHero npodeccuonansuoro oopazosanus / H. C. [lypermuesa, H. E.
Baxeesckas, [I. A. Ucaes, B. M. Yapyrus. — 2-e usn., crep. - Mocksa : [Ipocsemenue, 2025. - 240 ¢. —
(Yuebnux CIIO). - [ISBN 978-5-09-124947-7. - Tekcr : osnekrpoHHsldi. - URL:
https://znanium.ru/catalog/product/2202344 . — Pexxum 10CTyMa: MO MOAMHICKE.

5.2. [lepuoguyeckue u3IaHus
1. ®usuka B mkone. — URL: https://eivis.ru/browse/publication/92106

5.3. Ilepevyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOMH ceTu «HTepHeT», HE00X0-
AUMBIX JIJISl OCBOEHUSI U CUMILIMHBI

JiekTpoHHasi 6udauorexka Hayunoii 6mdamnorexn Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajior
[Toctynnenus nurepatypsl B OnbinoTeku puimanon
[Toctynnenus nuccepranuii 1 aBTopedepaTon
CraTbM U3 NEPUOJUKU M HAYYHBIX COOpPHUKOB ¢ 2016 T.
CraTbu U3 NEPUOANKHN U HAyYHBIX cCOOpHUKOB 110 2016 T.
I"a3eThI U )KypHaIbI
OnexTpoHHas 6ubiaroTeka TpyA0B yueHbix Kyol'y

y1eKTPpOHHO-0ubIHnoTeuHbIe cucTeMbl (IBC)
1. ObC «YHuBepcutetckas Oubnuorexa onnaita» http://www.biblioclub.ru/
2. OBC «Jlanby https://e.lanbook.com
3. O0pazoBarenbHas mnatdopma «tOpaitt» https://urait.ru/
4. OBC «ZNANIUM» https://znanium.ru/
5. O3BC «BOOK.ruy» https://www.book.ru
6. Ob OUILI «Akagemus» https://academia-moscow.ru/elibrary/

Ipodeccnonanbubie 0a3bl JAHHBIX

1. BuptyanbHslif unTanbHblii 3a1 Poccuiickoil rocynapcrsenHoit oubmmorexu (PI'b)
https://l1diss.rsl.ru/
HanmonanwsHas anekrponHas 6ubnuoreka https://rusneb.ru/
bassl manueix kommanuu «MBUCy» https://eivis.ru/
Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/
MUAH. [TonHOTEKCTOBAS KOJUIEKITMS MaTEeMAaTHUECKHUX KypHAJIOB http://www.mathnet.ru
[TomHOTEKCTOBAS KOJIIEKIMS KypHaIoB Ha miuardopme PIIHU (DnexkTpoHHbIE Bepcuu Hayy-
HbIX )KypHanoB PAH) https://journals.rcsi.science/

SAENANE el
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7. Tlpe3unentckas 6udmnoreka uM. b.H. Enpriuna https:/www.prlib.ru/
8. DOnextpoHHas OMOIMOTEUHAs cUcTeMa colno-ryManuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/
NudopmanmoHHble cIPaBOYHbIE CHCTEMbI
1. Koucynbrant [lmtoc - cipaBoyHast mpaBoBasi cUCTeMa (JIOCTYII IO JIOKAJTbHOM CETH C KOMIIBIOTE-
POB OHOTNOTEKN)

Ba3bl JaHHBIX OTKPBITOrO 10CTYNA

1. KuGepJlenunka http://cyberleninka.ru/;

2. Jlexropuym TB - Buneoneknuu Benymux JekropoB Poccun http:// www.lektorium.tv/
3. @enepanbublii mopran «Poccuiickoe obpazoBanue» http:// www.edu.ru/

4. Tlopran «O6pa3oBanue Ha pycckom»: [IpoekT ["'ocynapcTBEHHOTO HHCTUTYTa PYCCKOTO SI3bIKa
uMm.  A.C. Ilymkuna https://pushkininstitute.ru/

5. CnpaBouHo-uH(popmarmoHHbIi mopTan «I' pamoTa.py» http://gramota.ru/

6. CrnoBapu u SHUMKIONEUN HAa Akanemuke http://dic.academic.ru/

ba3bl nannbix KyoI'yY
1. OrtkpsliTas cpefa MOAyIbHOTO quHaAMH4eckoro o0yuenus Kyol'y
https://openedu.kubsu.ru/
2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IMyOJIUKaIMi U KOHGEpeHIUH
http://infoneeds.kubsu.ru/
3. DnextpoHHbIt apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. METOJAUYECKUE YKA3AHMS JJI51 OBYYAIOLIMXCS MO OCBOEHMIO
TUCHUIIMHBI

3aJ10roM yCIEeUIHOr0 OCBOEHUS yueOHOro Kypca « Du3nKay sBIIsSeTCs NOCEIIEHUE JTEKIIMOHHbBIX
U MPAKTUYECKUX 3aHATHH (J1abopaTOpHBIX padoOT), TaK KaK IMPOMYCK OJHOTO, a TeM 00Jiee HECKOJIBKUX
3aHATHA MOXKET OCJIOKHHUTb OCBOEHHUE PA3JEIOB Kypca. Ydaluecs Ul MOJHOLEHHOTO OCBOCHHSA
JOJKHBI COCTaBJISITh KOHCIIEKTHI KaK MPHU MPOCIYIIMBAHUN €r0 TEOPETUYECKOH (JEKIIMOHHOM) YacTH,
TaK U MPH MMOATOTOBKE K MPAKTUUYECKUM 3aHATUAM. JKenaTenbHo, 4TOObI KOHCTIEKTHI JEKIUH U ceMHUHa-
POB 3aIUCBHIBAJIUCH B JIOTUYECKON MOCIIEI0BATEILHOCTH U3YUEHHS Kypca U COJIEP KaJIUCh B OJHOM TET-
panu. 910 obecneyut O6oee MOTHYIO HOArOTOBKY KaK K TEKYIIUM Y4e€OHbBIM 3aHSTUSAM, TaK U CECCUOH-
HOMY KOHTPOJIIO 3HAHUIA.

B xoze nekiuil npenogasarens U3araeT u pa3bsCHIET OCHOBHBIE, HANOOJIee CI0XKHbIE TOHS-
THS TEMBI, a TAK)K€ CBA3aHHbBIE C HEM TEOpeTHUYEeCKUe U MPaKTUYECKHEe MPOOIIEMBbI, TaeT pEeKOMEHIAINH
Ha CEMUHAPCKOE 3aHATHE U yKa3aHHs HA CAMOCTOSITETIbHYIO PaboTy.

[IpakTuueckue 3ausaTus (;1abopaTopHbie pabOTHI) 3aBEPIIAIOT U3yUYCHHE HANOO0JIee BAKHBIX TEM
yueOHOM TUCHMIUIMHBI U CITy>KaT [yl 3aKpEeIUIeHUs] U3YYeHHOro MaTepHuaa.

JunakTuyeckue ey NpakTUIeCKuX 3aHsATUH (JTabopaTOpHBIX padoT):
— yriayOseHue, CUCTeMaTH3alMsl U 3aKperyieHre 3HaHUM, IPEeBpaIleHNue UX B YOSKICHMUS;
— MpOBEpKa 3HAHUM;
— MPUBUTHE YMEHHUH U HAaBBIKOB CAMOCTOSATEIbHON PadOTHI C y4eOHUKOM, CTaThel U Tp.;
— pa3BUTHE KYJIBTYpbI peur, POPMUPOBAHNE YMEHUS ApIYMEHTUPOBAHO OTCTaWBATh CBOIO TOUKY
3peHusi, OTBeYasi Ha BONPOCHI IPYTUX CTYJEHTOB U IPEIoaaBaTers;
— yMEHHeE CIylaTh Ipyrux, 3aJaBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHM aKTUBU3AaLMU MHEMUYECKOW MM MBICIUTEIBHON NEATEIbHOCTH
CTYJEHTOB (DOpPMBI OPraHU3aIMH CEMUHAPCKUX 3aHATUNA MOKHO pa3/IeMTh Ha JIBa TUIIA:

1) penpoyKTUBHBIN U 2) TPOyKTHUBHBIH.

PenpoayKTUBHBIA THIT OpraHU3alliy 3aHSTUS MpEANojaraeT, Ipexae BCero, akTHBHU3AIUI0
MHEMHYECKHX CIIOCOOHOCTEN cTyaeHTOB. OHHM JOJDKHBI 3allOMHHUTh M TepecKas3aTb OIpeaesIeHHBIN
y4eOHBbIIl MaTepuall Ha OCHOBE MaTepuaa JEKIUH Wi y4eOHUKOB.
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[TpoayKTUBHBIA TUI OpraHU3alUW 3aHATUS TPEANOoNaraeT aKTUBU3AIMIO MBICIUTEIBHBIX
criocoOHOCcTe cTyneHToB. OHM JOJDKHBI CPaBHUTH, MPOAHATN3UPOBATh, OOOOMIUTH, KPUTHYECKU
OLIEHUTD, C/IEATh YMO3AKIIOUEHNE HA OCHOBE YCIBIIIAHHOTO MIIM IIPOYUTAHHOTO MaTepHuaia.

Buna (popma) mpakTudeckux 3aHATHA (Ja0OpaTOPHBIX pabOT) OMPEAeNseTCs COASPKaHHEM
TEMBI, YPOBHEM ITOATOTOBKY CTYACHTOB JJAHHOM TPYIIIBI, HAPaBICHUEM U MPOPUIEM UX MOJITOTOBKH,
HEOOXOIMMOCTBIO YBS3aTh MPENOaBaHue yUeOHOW AUCIUILIUHBI C IPYTUMHU TUCIUATUTMHAME, U3ydae-
MBIMHU CTyJIeHTaMu. Bun ceMuHapa npu3BaH crocoOCTBOBATh HAUOOJIEE TIOJTHOMY PACKPBITHIO COJIEp-
KAHUS U CTPYKTYPBI 00CYX/IaeMOW Ha HEM TEMbI, 00CCIICYUTh HAHMOOJBIIYK aKTUBHOCTH CTYICHTOB,
peleHre MO03HABATEIbHBIX M BOCIIUTATEIIBHBIX 3a/1a4.

Haubounee pacipoctpaneHHON (GOPMOI MPAKTHUECKUX 3aHATHH 1O (HU3HKE SBISETCS pELICHUE
pacueTHbIX 3a/a4. Tak Kak 3TO OJIMH U3 MPUEMOB 00yYEHUS, TIOCPEICTBOM KOTOPOTro 00ecrieunBaeTcs
Oosee TIy0OKOE U MOJTHOE YCBOCHHE YYEOHOr0 MaTepHrasa 1o JUCIUILIMHE, TO OH 3aHUMAaeT B (pU3uye-
CKOM 00pa3oBaHHM BaXKHOE MecTO. UTOOBI KaYeCTBEHHOTO OCBOUTH MPEIMET, U3YUYCHUE TEOpPETHYEC-
CKOT'0 MaTepHaa JIOJHKHO COUYETaThCs C CUCTEMATUYECKUM PEUICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHBII Kypc pa3BUBACT y YYalIUXCsl YMEHHE PellaTh TCOPETUUYCCKUE U PacUCTHBIC 3aJauH, a
TaKKe 00IIMEe HHTEIUIEKTyalIbHbIe YMEHHS M HABBIKHA — aHAJIM3UPOBATh, KOHKPETU3UPOBATH, 0000IIATh,
MPUMEHSTh IPHUEMbI CDABHECHUSI.

Pemienne 3amau crnocoOCTBYET OCO3HAHUIO YYAIIMMUCS CBOEU COOCTBEHHOW IESATEIBHOCTH,
o0ecreYrBaeT UX CaMOCTOSTEIbHOCTh U aKTUBHOCTh, (POPMHUPYET YMECHHUS IPUMEHSTh TIOJTYYCHHBIC 3HA-
HUS B HECTAHAAPTHBIX, TBOPUYECKUX 3a/IaHUAX. Y CTYIEHTOB TaK)K€ BOCHUTHIBACTCS TPYJOTIO0HE, 1IeIe-
YCTPEMJICHHOCTb, Pa3BUBACTCS YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO M HACTOWYMBOCTD B JIOCTHIKCHUU
MOCTABJICHHOM 1IeTH. B mporecce pemeHus 3a1a4d peanu3yoTcst MEKITPEIMETHBIE CBSI3U, YTO MO3BOJISIET
yUaIIuMCs MOJTy4YaTh [EJIOCTHOE PEACTABICHUE 00 OKPYIKAIOIIEM MHPE C IIEJIbI0 UCIIOJIb30BAHUS €TO B
JanpHermen xu3an. MIHTerpanus ¢ TeMu npeMeTaMu, KOTOpbIe KaXyTCs CTYJCHTaM JOCTaTOYHO IPH-
BJICKATEJIbHBIMH, ITO3BOJISICT YCIEIIHO IMOBBIIIATh MHTEPEC K (PU3MKKM M pa3BUBAaTh MOTUBAIMIO €€ H3Y-
4yeHus. VIHTerprupoBaHre ¢ MPUKIAJIHBIMUA AUCHUILIIMHAMU PACKPHIBAET BO3MOYKHOCTH MPAKTHYECKOTO
MPUMEHEHHS TPUOOPETAEMbIX 3HAHUH.

CamocTosTenbHas paboTa ydamuxcs siBisieTcs BakHelmed gopmoill yuyeOHO- MO3HaBaTENb-
Horo nporecca. Llenp 3a1anuii Ui caMOCTOSTENbHONU PabOThl — 3aKPENUTh U PACIIUPHUTH 3HAHUS, yMe-
HUS1, HABBIKU, TPUOOPETEHHBIE B PE3yJIbTaTe N3yUSHHS TUCIUILTNHBI; OBJIAZETh YMEHHEM HCIIOIB30BaTh
MIOJTyYCHHbIE 3HaHUS B MPAKTUUECKOM padoTe; NOIydUTh NEPBUYHbBIE HABBIKU MPO(eCcCHOHANBHON Jes-
TEJBHOCTH.

3aaHus sl CAMOCTOSITENIbHON paOOThI BBITTOJIHAIOTCS B TUCBbMEHHOM BHJIE BO BHEAYAUTOPHOE
Bpems. Pabora momkHa HOCHTH TBOPYECKHI XapakTep, P ee OICHKE MPEroaBaTelb B IEPBYIO oUe-
pellb OlleHHBaeT 000CHOBAHHOCTb U OPUTMHAIBHOCTD BBIBOJIOB. B miucbMeHHOM padoTe 1o TeMe 3aJaHus
YYaIIMKACs JJOIHKEH TOJTHO U BCECTOPOHHE PACCMOTPETH BCE aCIEKThI TEMBI, YETKO C(HOPMYITHUPOBATH U
apryMEHTHPOBATh CBOIO MO3ULHUIO MO MCCIETyEeMbIM BolpocaM. BIOOp KOHKpETHOro 3aJaHus JUls ca-
MOCTOSITETBHOI pabOTHI TPOBOIUT MPEIOIaBATEIh, BEAYIINN MPAKTHIECKUE 3aHATHUS B COOTBETCTBUH C
MepeyHeM, YKa3aHHBIM B TUTAHAX MPAKTUYECKUX 3aHITHA.

Obwue npasuna 8bINOIHEHUSL NUCOMEHHbIX pabom

Ha nepBoM 3aHATHH CTYAEHTHI TOJKHBI OBITH TPOMH(OPMHUPOBAHBI O HEOOXOAUMOCTH COOITIO-
JICHUSI HOPM aKaJIeMHUYECKOW 3TUKU W aBTOPCKUX TIpaB B XoJie 00ydeHus. B wacTHOCTH, MTpemocTaBIis-
FOTCS] CBEJICHUS:

- o0riast uHpopmalus 00 aBTOPCKUX MpaBax;
- MpaBuJia IUTHPOBAHMUS;
— npaBuia 0pOPMIICHUS CCUIOK;

Bce nmeromuecs B TEKCTe CHOCKU TIIATEIBHO BBIBEPSIOTCS U CHAOKAIOTCS «aJpecamm».

Henonyctumo BkitouaTh B CBOIO pabOTy BBIAEPKKH M3 padOT APYrHX aBTOPOB 0€3 yKa3zaHHs
Ha 3TO, MTEPECKa3bIBaTh UyKyI0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K HE, HCIIOTIB30BaTh UyKUE UACH
0e3 yKka3zaHUs IEpBOMCTOYHUKOB (3TO KacaeTcsa U MH(opmMaiun, HaiiieHHoi B IHTepHeTe). Bee ciydan
TUTaruara JOJDKHBI ObITh UCKITIOUEHBI.

24



CIucoK HCTI0JIb30BaHHOM JIMTEPaTyphl JOKEH BKIIOYATh BCE UCTOYHUKU WH(POpMAIINHU, U3Y-
YCHHBIC U MTPOPAOOTaHHBIE CTYICHTOM B IPOIIECCE BBHITIOTHEHUS PaOOThI, U JOJDKEH OBITh COCTABIICH B
coorBercTBuM ¢ 'OCT P. 7.0.5-2008 «bubnunorpaduueckas ccpuika. OOmre TpedoBaHUS U ITPABUIIAY.

W3yuenne o0meoOpa3oBaTebHON yUeOHOH aucuIuinHbl «Du3nka» 3aBepiiacTcsi MoJIBee-
HUEM UTOTOB B (hopme muddepeHnpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOM aTTeCTAIllUH CTY/I€H-
toB B nporiecce ocBoenust OIIOIT CIIO ¢ monydenunem cpeanero oomero oopazosanus (IIIICC3).

7. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTHA

7.1. Kpurepumn OueHKH 3HAHU I

Orenka Bamn

O0001enHas OLleHKa KOMIIETEHIIUT
(2-5 6aioB)

«KHEYOOBJICTBOPUTECIIBHO»

N 2 Oaiuia
- HyJICBOW YPOBCHb

OO0yyJaromuiicsi He OB IEN OIIEHNBAEMOW KOMIIETEHIINEH, HE PacKpBI-
BaeT CYIIHOCTh IIOCTAaBIIEHHON TIpobiemMbl. He ymeeT mpuMeHsTh Teope-
TUYECKHE 3HAHUS B PELICHUH NPAKTUYECKON cuTyanuu. [JJomyckaer
omKOKY B MPUHUMAEMOM PEUICHUH, B pa00TEe C HOPMATHBHBIMU JIOKY-
MEHTaMH, HEyBepEHHO 00OCHOBBIBAET MOJTYUYCHHEIE pe3yIbTaThl. Marte-
pHan u3naraeTcs HelIoTHYHO, OECCUCTEMHO, HEJOCTATOYHO TPAMOTHO.

«YOOBJIETBOPUTEIHLHO»

" 3 daiuta
- TIOPOTOBBIN YPOBEHB

OO0yuaroruiicst ocBom 60 - 69 % olleHUBaeMON KOMIIETEHITUH, TTOKa3bI-
BaeT Y/IOBJIICTBOPHUTENLHBIC 3HAHUS OCHOBHBIX BOTPOCOB MPOTrPaMMHOTO
Marepuaia, yMCHHA aHAJIM3UPOBATh, ACJIATh BBIBOALI B YCJIOBHUAX KOH-
KPETHOM CUTyallMOHHOM 3a1a4n. M3naraeT pemenne npodieMbl HeJJ0CTa-
TOYHO MOJIHO, HETIOCIIEIOBATENILHO, IOMYyCKAeT HETOUHOCTH. 3aTpyIHSI-
€TCs JOKA3aTeNIbHO 00O0CHOBBIBATH CBOU CYXICHHUSL.

«XOPOILOY

. 4 bamna
- 0a30BBIN yPOBEHD

O6yuaromutiicst ocomt 70 — 89 % orneHnBaeMOl KOMIETEHIIUH, YMEET
NpUHUMATb TCOPCTUICCKUEC 3HAHUA U HOJ'Iy‘-ICHHbIﬁ HpaKTI/ILICCKI/Iﬁ OIIBIT
B PEILICHUH MPAKTHYECKOW CUTYallH. YMeNo padoTaeT ¢ HOPMAaTHBHBIMH
JOKYMEHTaMH. Y MEeT apryMEHTHPOBATh CBOU BBIBOJIBI M IPUHUMATD Ca-
MOCTOATCIIbHBIC PEIICHHMA, HO AOITYCKACT OTAC/IbHBIC HETOYHOCTH, KaK I10
COACPKAHUIO, TaK U 110 YMCHHWIO, HABbIKaM paGOTBI C ITOCTAaBJICHHOM BO-
IPOCOM.

«OTJIINYHO)

N 5 bayIoB
- IPOIBUHYTHIH YPOBEHB

O6yuarommuticst ocomst 90 — 100 % oneHMBaeMoii KOMITETEHITUH, YMEET
CBS3BIBATh TEOPHUIO C IPAKTUKOM, IPUMEHATH NOJIYYEHHBIN MpaKkTHie-
CKHH OIIBIT, aHAJIM3UPOBATS, 1€NATh BBEIBOJBI, IPUHUMATh CAMOCTOSTEIb-
HbIE pelIeHUs] B KOHKPETHON CUTYyalllH, BEICKa3bIBaTh 1 0OOCHOBBIBATH
CBOM CyXJeHHs. JleMOHCTpUpPYET yMEHHE BECTH OeceIbl, KOHCYIbTHPO-
BaTh IPaXKJ1aH, BEIXOAUTH U3 KOHQIIMKTHBIX cUTyauuid. BnaneeT HaBbI-
KaMu paboThI ¢ pelieHreM 3a/1a4, npuMepoB. Biageer nmucsMeHHON 1
YCTHOM KOMMYHHUKAILIUEH, JIOTHYECKAM HU3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA LIS NPOBEACHUS TeKYIeH aTTecTaluu

B nanHoMm paszene npuBoAsaTcs 00pa3ibl OLEHOYHBIX cpeAcTB. [10IHBIH KOMIIEKT OleHOY-
HBIX CPEJNICTB MPUBOIUTCS B DOH/IE OIIEHOYHBIX CPEIICTB.

Texymuit KOHTPOJIb POBOAUTCA B (hopme:

— (bpoHTaNBHBIHN OIpoC

— WHVBHTyaJIbHBIA YCTHBIA OITPOC

— MMHMChbMEHHBIN KOHTPOJIb

— TECTHPOBAHUE 110 TEOPETHUECKOMY MaTepHaITy
— nmpakThyeckas (J1abopaTopHasi) pabora
— 3aI1Ta BBIMOJHEHHOTO 33/I1aHHUS.
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7.2.1 IlpuMepHBIe TeCTOBbIE 3aJaHUs AJIs1 IPOBe/IeHUs TeKylIeil aTTecTaluu:

Cuny, c komopoti 6ce mena npuma2usamcs Opy2 K opyey, Hazvl8aiom:

[] A CHWIOHU TpeHUs
1 b CHJIOH ynpyroctu
1] B TIpaBUTalMOHHOW CHJIOU

Cuna ecemupnozo msacomenus ygeauuumcs 8 2 pasa, eciu.
[] A Maccy KaxJI0ro U3 B3auMOJICHCTBYIOIIMX TeJl yBEJINYUTH B 2 pa3a;

(1 B Maccy KaxJI0ro U3 B3aMMOJEHCTBYIOIINX TeJl YMEHBIIUTD B 2 pa3a;

(] B Maccy OIHOrO U3 Tel YBEJIUYUTh B 2 pa3a.
I pasumayuonnas NOCMOAHHAA 6 3aKOHE 6CEMUPHO20 MAOMEHU 0D03HAYAeMCs U
YUCTIEHHO PasHa

A g=9,8wm/c?

7 b G=6,67-10"""H - m¥/kr?

1 B K=400H/™m
Cuna ecemuproeo macomenus ymenvuwumes 8 100 pas, eciu:
Tena conmu3uth Ha 100 MeTpoB;

J
>

(] B Tenaynamuth Ha 100 MeTpoB;

B PpacCTOsAHHUE MEXAY TE€IaMU YBCIUYUTH B 10 pas.

J

7.2.2 IlpuMepHbIe BOMPOCHI AJIs1 YCTHOTO ONPOoca (KOHTPOJIBLHBIX padoT) s npoBe/e-
HHS TeKYylleH aTTecTallum:

MexaHuKa — 3TO 4acTh (PU3HUKH, KOTOPask H3y4yaeT 3aKOHOMEPHOCTH MEXaHHUYECKOTO JABKEHHS
Y IIPUYMHBI, BBI3BIBAIOILNE WU U3MEHSIOLIUE 3TO JBUKEHUE
Mexanuueckoe osudicenue —3mo ...
Paszoenvi mexanuku: kunemamuxa u ounamuxa. Yem onu omnuuaromes opye om opyea?
Mamepuanvhas mouka — 3mo ...

Teno omcuema — >mo ...

[, T SO S T NS

Cucmema omcuema — 5mo ...
TpaeKTopI/m - BOO6p8.)KaCMa$[ JIUHUA, COCAUHAIOIIAA IMMOJOXKCHUA MaTepHaﬂLHOﬁ TOYKH (Tena) B

OnmmKanime MOCJICAOBATCIIbBHBIC MOMCHTBI BPDEMCHHU.
HepeMeu;eHue —aomo ...

Ilymo — smo ...

Yem omauuaromes Opye om opyaa nyms u nepemeujerue?

Cropocmsb — [?] popmyna
PaBHOMEpHOE IPSIMOTMHEWHOE IBIKEHUE — JBUKEHHE, TIPU KOTOPOM TEJI0 TIepeMeliaeTcs ¢
MOCTOSTHHOM 10 MOJYJIIO ¥ HAMPABICHUIO CKOPOCTHIO.

O 03 N

10 3akoH pasHomepHO20 NPAMOIUHENHO20 O8UdHCEHUA: opmYIa

11 Vexopenue —[ | hopmyna
[IpsamonnHEeHOE IBUKEHUE C TOCTOSTHHBIM YCKOPEHHUEM.

12 3axon pasnoyckopenHoco npamMoIuUHeUH020 08UNCEHUS. opmyna

13 Dopmyna ckopocmu npu pasHoycKOpeHHOM O8UNCEHUU

14 3axon paenoszameonenno2o npAMOIUHENHO20 OBUNCEHUS: POopMYIa

15 @Dopmyna ckopocmu npu pasnosameonenHom 08UNCEHUU
[Tepunonnueckoe IBMKEHNE — IBHKEHHUE, TTOBTOPSIOIIEECS YepPe3 PaBHBIC MPOMEXYTKH Bpe-
MeHHU. Bupl meproanyecKkux ABUKEHUN: BpalaTeIbHOE U KoJiebaTelIbHOE.

16  Yem onu omauuaromes opye om opyea?
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17

Ilepuoo —

18  Ilepuoo spawenus — 8pemss 00HO20 000POMA NO OKPYICHOCMU. (hopmyna

19
20
21
22
23
24
25

Yacmoma epawenus —[?] popmyna
HUnepyus —
Ilepeuvuii 3axon Hotomona —

Bmopoii 3axkon Heromona —[?] gpopmyna
Cuna — 6ekmopHas gusuueckas GeIUYURA, AGNAOWALCT MEPOU ...
Tpemuu 3axon Hetomona —
Cuna msdicecmu — 2pasumayuorHas cuia, oeucmsyrowas na meno. [?] ¢popmyna

Cuna ynpyroct — cujia, BO3HUKAIOIIAs IPU MaJiol AedopMariuu pacTsokeHus (CxaThs) Tena,

HaIrpaBJICHHAA IIPOTHUBOIIOJIOKHO CMCHICHUIO YaCTHUI] TEJIa IIpU z[e(l)opMauI/m.

26  3axon I'yka —[?] hopmyna
27  Cuna mpenus —[?] ¢popmyna
7.3. OneHo4Hble CpeAcTBA ISl IPOBEACHUS IPOMEKYTOYHON aTTeCTAlUN
[IpomexxyTouHast arrectaus
dopma IIpaxkTrueckuit Jluanbie Hpunepet
ATTECTAIHH 3HaHus YMenus oIbIT (BAAETH) KauyecTBa OIICHOYHBIX
oOyuaromerocs CPEICTB
Ouenka ymenusi | Ouenka HaBbIKOB | OueHka Bompocsr:
MIOHUMATh JIOTUYECKOT0 crocoObHocTH | IpUjIararoTes
CHELUATIBbHYIO COIIOCTABJICHUS U | TPAMOTHO U
TEPMHUHOJIOTHIO | XapaKTEPUCTUKH | YETKO M3JIararb
00BEKTOB MaTtepual
KoHntpoub
KOHTpONbHAS | 3HAHUS Ouenka ymenus | Ouenka HaBbIKOB | OneHKa 3anaun
pa60Ta/ 0a30BBIX peuaTtb JJOTNM4YECKOIro CIIOCOOHOCTH MIpUJIararoTcs
Jluddepenny- | monoxenuii | THIOBBIE 3a/[a4H | MBIIUICHHS IPH TPaMOTHO U
POBaHHEIA | B oGIacTH B 00J1aCTH pEIlIeHnN 3a1a4 B | YETKO M3JlaraThb
33ueT ecrecTBo3na- podeccnonans- | obnactu npodec- | XoJ penieHus
VST HOM J1eATeNbHO- | CHOHAJIBHOMW Jesi- | 3aJa4 B 00JacTH
CTH TEIbHOCTH npodeccuo-
HaJIbHOU J1es-
TEJIBHOCTH U ap-
TYMEHTHPOBATH
pe3yabTaThl
7.3.1. IlpuMepHbIe BONPOCHI VISl NIPOBEeHUS MPOMEKYTOYHOM aTTecTanuu (Aud. 3a4er)
1. OcHOBHBIE BHUIBI MEXAaHMYECKOrO JABM)KEHMsA. 3akoHbl Hprorona. 3axkon BcemupHoro
TATOTEHUSI.
2. Buapsl Mmexanuyeckoil S3Heprun. 3aKOH COXPaHEHUS YHEPTUU. 3aKOH COXPAaHEHHUS UMITYJIbCA.
3. WNuepuus. MaepTHOCTH M ee Mepa. Bec tena. HeBecomocTs.
4. Marematuueckuil U NpyKUHHBIN MagTHUK. KoneOaHust 1 BOJTHBI.
3. MonexynsapHo-KuHeTHUYeCKast Teopusi. bpoyHoBckoe nBmwkenue. [loctossaHas ABoraapo.
6. VYpasuenue Menneneesa-Knaneiipona. M3onporieccs! 1 ux rpaduku.
7. ArperaTtHble cocTOsiHUS BeecTBa. Jud¢ys3us B pasnuyHbIx cpefax. BraxxHocTs Bo3ayxa.
8. 3akoH Kynona. Onexrpuueckoe nose. Hanpsokennocts. Cynepnoszunus nosei. JIuauy Hanpsi-

’)keHHoCTH. IToTok HaIps>KCHHOCTHU.
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10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

Pabora cun anekrpocrarndeckoro noiist. [lorennuman. Csi3b MeXIy HaNpPsKEHHOCTBIO U TO-
TEHIMAJIOM. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

JIMBIEKTPUKH B 3JIEKTPOCTAaTUYECKOM I0J1€. [lomnspHble 1 HenoasapHble AU3IeKTpuKy. Ilomspu-
3alUs TUAIEKTPUKOB. DJIEKTpUYecKas MHIYKUUsA. J(ManeKkTpuyeckas MPOHULIAEMOCTb U BOC-
IIPUMMYUBOCTbD.

[TpoBoaHMKH B 3iIeKTpocTaTUYecKOM nojie. [loTeHnman, HalpsbKeHHOCTb, INIOTHOCTD 3aps/a.
OnexrpoeMkocTs. KonneHncaropel. CoemHeHNE KOHAEHCATOPOB. EMKOCTB IIIOCKOr0 KOHAEH-
caTtopa. DJIEKTPUYECKOE 10JI€ B KOHJIEHCATOPE.

OHeprus CUCTEMBI 3apsA0B. DHEPIUsl 3apsKEHHOT0 KOHJIEHCATOpa. DHEPIHsl 3JIEKTPUUECKOTO
10JISA

[TocTostHubIM 251ekTpuueckuii ToK. 3akoH Oma. Conpotusienue. CoeAMHEHUE COMPOTUBICHUH.
3akoH J[xoyss-Jlenua.

OnexTpoABrkyas cuia. 3akoH Oma Juis 3aMKHYTOHM nenu. [lone3Has v nosHas MOLIHOCTS.
KIIJI ncTouHHKa TOKA.

B3aumoneicterue TokoB. MaruutHoe nosie. MaruuTHas HHIYKLIUS.

Cuita Amniepa. Cuna Jlopenna.

JeiicrBue nonst Ha Tok. Cuna Ammnepa. TeopeMa o HMPKYJISIIMKA MarHUTHOro noJist. [lone nps-
MOTO ¥ KpyTOBOI'O TOKOB. MarHMTHBI MOMEHT KOHTYPA C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHas uHAYKIUs. 3akoH Papaznes. Bzaumnas unnykus. Camounaykuus. Koag-
(GUIMEeHTH B3aUMHON HHAYKIUU. MHyKTUBHOCTB. IHTyKTUBHOCTB cosleHou1a. Tpancdopma-
TOp. DHEPrus MarHUTHOTO MOJIA.

ITepeMeHHBIN AneKTpUYeCcKUil TOK. MHAYKTHUBHOE, EMKOCTHOE M PEAKTUBHOE COIIPOTUBIICHMS.
BekropHas nuarpamma HanpsbkeHud. [lonHoe conporuBnenue. Pe3oHanc HanpsKeHUN.
MontHoCTh B IIENHM NEPEMEHHOTO TOKA. [[efCTBYIOINE TOK U HAIIPSIKEHUE.

3axkoHbI TeomMeTpruyeckoil onTuku. Bunael muH3. [locTtpoenne n3o0pakeHus: B TOHKOM JIMH3E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTENBbHBIN MOKa3aTeIu MPeIoMIIeHHUS.

®opmyna yBenuueHus JuH3bl. OnTudeckas cuia JuH3bl. opMysia TOHKOW JTUH3BL.

I'na3 u ero crpoenue. ban3opyKkocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uarepdepenuns. [onspuzarms.

KopmyckynsipHO-BOIHOBOM AyalnusMm.

CriennanpHast TeOpHsl OTHOCUTEIbHOCTH DiiHIITeiHa. [IpeoOpa3oBanus Jlopenua.

Mogens aroma Tomcona. Mogaens aroma Pesepdopna. OTkpeiTue panroaktTuBHOCTH. M30-
tonbl. ®oTodddeKT.

ConHeyHas cucTeMa: IJIaHeThl 36MHOW TPYMIIbL, IUIAHETHI-TUTAHThI, CITyTHUKH, METEOPHI, Me-
TEeOpUTHI, acTeponpl. Cuctema 3emira-Jlyna.

["anakTuKH, BUABI TaIaKTUK. 3BE3/1bl, KJIacCU(UKAIIS 3BE3]I.

Teneckormsl u o6cepBaTopun, MKC.

Teopun npoucxoxaenus Beenennoil. OBomonns BeeneHHOM.
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7.3.2. IlpuMepHbIe 32124 AJ15 MPOBeIeHUsI IPOMEKYTOYHOM aTTecTanuu (Aud. 3a4er)

Yactb 1. (Boibepume gepuwtii gapuanm omeema)

[Tpu dboTordekre padoTa BEIX0O/Ia MIEKTPOHOB U3 METAJLIA 3aBUCUT OT
YacTOTHI MMaJal0IIETr0 CBEeTa

WHTCHCUBHOCTH TMaJal0IIETO CBETa

XUMHYECKON TIPUPOIBI METAIIJIOB

KUHETHYECKOW YHEPTUHU BBIPHIBAEMBIX AJICKTPOHOB

Ha pucynke 2.01 moka3zan rpaduk 3aBUCUMOCTH CKOPOCTH JIBHYKEHHUS Tesa oT BpeMeHu. Kakoi
U3 TIPEJIOKEHHBIX TPaUKOB BBIpAXKAeT TpapuK YCKOPEHHs 3TOro Tena?

& anc? & 2 g, mfc? & anc?
) ) J )
. e Y
1 2 3 & 1 2 3 & Lo 1 2 3 &
-5 .5 -5 .5
A b B I

Tale  puc. 201

3 MoJb BOJIOPOZIA HAXOJATCS B COCY/IE€ NIPH TEMIIEPAType w
T. KakoBa Temneparypa 3 MOJb a30Ta B COCyZ€ TOTO ¥Ke
o0bvema u pu ToM xe aasiaeHuun? (Bomopox u a3or cuu-
TaTh UICATLHBIMH T'a3aMH)

A.28T; b. 14 T; B. 2T;

Ha rpaduke (cM. prECYHOK) MPEACTaBICHO U3MEHEHUE TEM-
nepatypsl T BeliecTBa ¢ TeueHHeM BpeMeHHU t. B Hauanb-
HBIII MOMEHT BPEMEHHU BEIECTBO HAXOJUJIOCh B KPUCTAJ-
Iu4YecKkoM cocTostHuu. Kakasg W3 TOYeKk COOTBETCTBYET
OKOHYAHUIO IIpolecca MIaBIeHUs?

A. 5 b. 6; B. 3;

Ha pucynke 1.02 nzo6paxeHna 3aBUCUIMOCTb aMIUTUTY bl
YCTAaHOBUBIIUXCS KOJIEOAHHUI MasiTHUKA OT YaCTOTHI BBIHY K-
Jaromiei cuibl (pe3oHaHcHas KpuBasi). OTHOIIEHUE aMILITH-
TYAbl YCTAHOBUBIIUXCS KOJIEOAHU MasiTHUKA HAa Pe30HAHC-
HOM YacTOTe K aMIUIUTyAe KoneOanuit Ha yactote 1,5 I'1g
paBHO

A.2; b. 10; B. 4;
Ha pucynke 1.03 n3o0paxkeH IpOBOJOYHBIN BU- s 7
o 4 /-
TOK, TI0 KOTOPOMY TE€YET AJIEKTPUUYECKUI TOK B e 7
A
HaIpaBJICHUH, YKa3aHHOM CTpenKoil. Butok pac- ./ /
ra

MOJIO’KEH B TOPU3OHTAIBHOM MIOCKOCTH. B 11eH-
Tpe BUTKA BEKTOP MHAYKIMM MATHUTHOTO ITOJIS
TOKA HaIlpaBJICH

BEPTUKAJILHO BBEPX T,

TOPU30HTAIIBHO BJIEBO <—;

TOPU30HTAIIHO BIPABO —>;

BEPTUKAJILHO BHU3 3.
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Ha pucynke 2.03 u3006paxeH NpOBOJIOYHBIN BUTOK, 110 KOTO-
pPOMy TEUeT DJIEKTPUYECKUH TOK B HAIPABICHUH, YKA3aHHOM
CTPEJIKOW. BUTOK pacoiokeH B TOPU30HTAIbHOM IIJIOCKOCTH.
B neHTpe BUTKa BEKTOp MHAYKLIMHM MarHMTHOTO IOJS TOKA
HallpaBJIeH

TOPU30HTAIILHO BIIPABO —>;

TOPHU30HTAJIBHO BJICBO <—,
BEPTUKAJIIBHO BBEPX T,
BCPTHUKAJIbHO BHU3 ~L

VYron nazneHus cBera Ha IOPU3OHTAIBHO PACHOJOKEHHOE
iockoe 3epkano paseH 30°. Kakum Oyzaer yron maaeHus
CBETOBOIO JIyya OT HEMOJIBUKHOI'O UCTOYHUKA, €CJIU ITOBEp-
HYTb 3epkaiio Ha 10° Tak, Kak IOKa3aHO Ha PUCYHKE?

A. 20°% B. 30°; B. 40°;

VYrou najieHusi CBeTa Ha TOPU3OHTAIBHO PACIIOI0KEHHOE II0C-
Koe 3epkaiio paBeH 30°. Kakum OyaeT yroia Mexy Mmajiaioium u
OTPaKEHHBIM JIy4yaMH, €CJIM IOBEPHYTh 3epKajio Ha 10° Tak, Kak
MOKa3aHOo Ha pUCYHKe?

A. 80°% b. 60°% B. 40° I'. 20°.

[TopsinkoBBIi HOMEp anroMuUHHS B Tabnuie MenneneeBa 13, a mMaccoBoe 4yuciao paBHO 27.
CKOJIBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT s/ipa aToMa altOMUHUs?
A.27; b. 13; B. 40; I'. 14.

B crexnsHHOM TPY6K€ JABUT'AIOTCA DJICKTPOHBI. B CTOPOHY OTKJIOHUTb UX MOXKCT...
TOJIBKO 3JICKTPHUYICCKOC I10JIC

TOJBKO MAariuTHOC I10JIC

TOJILKO COBMECTHOE JICHCTBHE QJICKTPHUYICCKOI'0 1 MArHUTHBIX oJiei

KaK 3JICKTPUYCCKOC, TaK U MArHUTHOC I10JIC

CDOTOS(i)(I)GKT - 3TO SIBJICHHE B3aMMOICHCTBUS CBETA C BCIICCTBOM, ITPHU KOTOPOM IIPOUCXOOUT
BBIPBIBAHUC aTOMOB
BBIPBIBAHUC DJICKTPOHOB
IOTrJIOIMECHNUE aTOMOB
IOTrJIOIMECHNEC NOHOB

[TopsinkoBeiil HOMep (ropa B Tabnuie MeHeneesa 9, a MaccoBoe ynciio paBHO 19. Ckonbko
3JIEKTPOHOB BpallaeTcsi BOKPYT siapa aroma ¢propa?
A.19; b. 10; B.9; I'. 28.

Monens aroma Pesepdopaa onuchiBaeT aToM Kax.. .

OJHOPOIHOE AIEKTPUUECKN HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOTO pa3Mepa

miap U3 MPOTOHOB, OKPYKEHHBIN CIIOEM 3JIEKTPOHOB

CILTOITHOM OJHOPOIHBIN MOJIOKUTEIIBHBIN IIAp ¢ BKPAILJICHUSIMU 3JIEKTPOHOB
MOJIOKUTENBHO 3aPSHKEHHOE MaJIoe SIAPO, BOKPYT KOTOPOTO JBHXKYTCS JIEKTPOHBI

Anpo aroma Ar coaepx uT
18 nmpotoHOB 1 40 HEUTPOHOB
18 mpoTOHOB 1 22 HEWTpPOHA
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B 40 npoTtoHoB u 22 HEHWTpOHA
I 40 mpotoHoB U 18 HEUTPOHOB

16 YcraHOoBUTE COOTBETCTBHE AMAIla30HA LIKAJIbl IEKTPOMArHUTHBIX BOJIH U3 JIEBOTO CTOJIOIA
TaOJIUIIBI C UX CBOMCTBAMHU B IpaBoM ctousbne. OTBeT 3anummuTe B cienyromem sujae (Hampu-
mep, Al B2 B3 14)

A HN3TYy4YCHUC (CBOﬁCTBa) 1 HanMCHbIIAA YaCTOTAa BOJIHBI U3 ICPCUYUCIICHHBIX
b yIbTPaHUOIETOBOE 2 obnamaeT HauOOJbIIEH MPOHUKAIOUIEH CIIOCOOHOCTHIO
H3 NCPCUYHCIICHHBIX
B paxroOBOIHBI 3  HUCHmoNb3yeTcs B MPUOOPax HOYHOTO BUICHUS
I PEHTI€HOBCKOE 4  oOecrieumnBaeT 3arap KOXH 4eI0BeKa
Yactsb 2. (Pewiume 3adauu)
15. JIBurasich ¢ Ha4aIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mpomen myTh 155 M. C kakum

YCKOPCHUEM JIBUTAJICSA aBTOMOOMIIb U KaKyH CKOpPOCTb OH ano6pen B KOHIIC HYTI/I?

18. K ucrounuky toka ¢ 3/IC 9 B u BHyTpeHHuM conpoTtusieHueM 1,5 OM npucoenvHeHa Lelb,
coCTOALIas U3 JIBYX MPOBOAHUKOB MO 20 OM KaXJbll, COEAMHEHHBIX MEX1y COOOW MapajuieNbHoO, U
TPETHETO MPOBOJAHHUKA CONPOTUBICHUEM 5 OM, IPUCOEANHEHHOTO MTOCIIEJOBATENBHO K JABYM IEPBbIM.
YeMy paBHa cHJla TOKA B HEpa3BETBICHHON YaCTH U HANpPsOKEHUE HA KOHLAX Lenu?

19. JIBurasich ¢ Ha4aIBLHON CKOPOCTHIO 36 KM/4, aBToMOOMIIH 32 10 ¢ mpomren myTh 105 M. C kakum
YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KaKyI0 CKOPOCTh OH IIPUOOPEIT B KOHIIE yTH?

20. K ncrounuky toka ¢ 3/1C 12 B u BHyTpeHHUM conpoTtusieHueM 0,5 Om npucoeuHeHa Lenb,
COCTOsAAIAsE U3 JIBYX NMPOBOJHUKOB MO 15 OM KaXKIbli, COEAMHEHHBIX MEX1y COOOM mapaiielbHo, U
TPETHETO MPOBOAHKUKA CONPOTHBIEHHEM 4 OM, IPUCOEAUHEHHOTO M1OCIIEJOBATEIBHO K ABYM IEPBbIM.
UYemy paBHa cuila TOKa B HEPA3BETBJIECHHON YaCTH U HAIIPSDKEHNE HA KOHLAX LIETH?

OTBeTHI 3aHECTH B TAOIUILY:

Yacts 1:

Ne Bompoca 1123456789 |10/11]12]|13 (14|15 /|16

byksa orBeTa

YacTtp 2:

Ne Bompoca 17 18 19 20

OTtBeT 3a/1a4n
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8. JONOJHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
[Tpunoxenue 1. KpaTkuii KOHCIEKT JICKIUOHHOTO 3aHATHS

3akon BcemupHoro tarorenusi. {BukeHue ey noja AelcTBUEM CHJIbI THKECTH

[To BTOpOoMy 3aKoHY HbI0TOHA IPUYMHON U3MEHEHUS IBUKEHUS, T. €. IPUUUHON YCKOPEHUS
TN, SIBJISETCS cuia. B MeXaHWKe paccMaTpPUBAIOTCS CHIIBI PA3IMYHON (U3MUYECKON TPUPOJIBI.
MHorue MmexaHu4eckue sIBICHUS U IPOLECCHI ONPEAETSIOTCS ASHCTBUEM CUJ TSATOTCHHUS.

3akon Bcemupnozo msazomenusa 01 OTKpHIT Mcaakom HeroToHoMm B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEIONoKeHUE, YTO CHIIbL, yiepxkuBatomue JIyHny Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHJIBL, 3aCTABIIAIONINE 0I0KO MagaTh Ha 3emiro. [1o ero runmorese
MeXly BCeMH TelaMu BcereHHOMN AeCTBYIOT CHITbI TPUTSDKEHUS (TPaBUTALIMOHHBIE CHUIIBI), HAIIPaB-
JICHHBIE 110 JUHUH, COeUHSAIONIeH eHTphl macc (puc. 1.10.1).

<l

Pucynok 1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIaMU.

B nocnenyromue roast HeloToH nbiTancs HalTH Gu3nyeckoe 00bICHEHNE 3aKOHAM JIBHIKE-
HUA IUIAHET, OTKPBIThIX acTpoHoMOM Morannom Kemnepom B Hawane XVII Beka, u gath Konuye-
CTBEHHOE BBIpaXXKEHHE I T'PAaBUTALMOHHBIX CHJI. 3Has, KaK JBMKYTCS IJIaHeTbl, HplOTOH XxoTen
OIPEAEIINTD, KAKHE CUJIbl HAa HUX JEMCTBYIOT. Pemenne 3Toil 3agaun u npuseno HproToHa K OTKpBI-
THIO 3aKOHA BCEMUPHOT'O TATOTEHUSI.

Bce Tena npurarusarorcs Apyr K APYTy C CHUIIOH, MPSMO NMPONOPLMOHAIBHON MX MaccaMm U
00paTHO IPONOPIUOHATILHON KBaIpaTy PacCTOSIHUS MEKIy HUMU:

m;m,
F=6"p

Koaddumment nponoprimonansHoct G 0JUHAKOB JJI BCEX Tel B npupojie. Ero HaspiBaroT

2PasumayuOHHOU NOCMOAHHOU
G=6,67-10"1 H-m?/kr? (CH)

I'paBuTaninoHHAas MOCTOSIHHAS OblIa SKCIEPUMEHTAIBHO HM3MEpPEeHa aHTIMHCKUM (DU3UKOM
I'enpu KaBenaumem B 1798 roxy.

MHorue sBJIeHHs B IPUPOJIE OOBICHAIOTCS AEHCTBUEM CHJI BCEMUPHOTO TATOTeHUs. [IBrxKe-
Hue 1iadeT B COJIHEYHOM cucTeMe, MICKYCCTBEHHBIX CITyTHUKOB 3€MJIHM, TPAEKTOPUU ToJieTa Oamin-
CTMUYECKUX PAKET, JIBUKEHUE TeJ BOIM3M MOBEPXHOCTH 3€MIIM — BCE OHM HAaXOAAT OOBsICHEHUE Ha
OCHOBE 3aKOHA BCEMUPHOTI'O TSATOTEHUS U 3aKOHOB TMHAMUKH.

Kaxxnpiii npenmet Bo BeeneHHOM BO3IEHCTBYET HA IpYroi IPEIMET, OHU NIPUTATUBAIOT APYT
Jpyra. To Ha3bIBAETCs CUJION TSKECTH, WK TpaBuTanueil. Cuna npuTsHKeHUs, WK TpaBUTalus, 3a-
BUCHT OT JIBYX (DaKTOPOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILIECTBA COAECPKUT O0BEKT, TEJ0, IpeaMeT. YeM
OoJbllle Macca BEIIeCcTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciau Teno o0nagaer oyeHb HEOOIBIION
Maccoil, ero rpaBuTanus Maiga. Hampumep, macca 3emsn Bo MHOTO pa3 Oosibiiie Maccel JIyHbI, T0-
3TOMY 3eMJIsl UMEET OOJIBIIYIO CHITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, cujla TSXKECTH 3aBUCUT OT PACCTOSIHUS MeXay Teramu. YeM Ommke Tella Haxo-
JATCS APYT K APYTY, TEM CHJIa IPUTSDKEHUs Oonbiie. YeM OHM Jasbliie APYT OT Apyra, TeM IpaBUTa-
1[Usl MEHbIIIE.



CoOcTBeHHOE TIpaBUTallMOHHOE MoJyie JIyHBI ompenenser yCKOpeHHe CBOOOJHOIO Maje-
HUS g1 Ha ee oBepxHocTH. Macca JIynsl B 81 pa3 MeHbIle Macchl 3eMild, a ee paguyc NpHOIn3H-
TEeJIbHO B 3,7 pa3za MeHblIe paguyca 3emin. [IoaToMy yckopeHue g OnpeaesInTcs BhIpaXKeHUEeM:

M, M, - 3,72 5
9. =G R? = GW =0,17g = 1,661/c

B ycnoBusax Takol crnaboil TpaBUTAIMKM OKa3aJlMCh KOCMOHABTHI, BhicaauBinuecs Ha JlyHe.
UYenoBeK B TaKUX YCIOBUAX MOXET COBEPIIATh TMTAHTCKUE MPbDKKHU. Hampumep, ecnu 4yenoBek B
3eMHBIX YCJIOBHSX MOJINPBHITMBAET Ha BBHICOTY 1 M, TO Ha JIyHEe OH MOT OBl MMOAIPBHITHYTHh HA BBICOTY
Oonee 6 M.

A ceifyac laBaiiTe MOCMOTPHUM Ha YEJIOBEUECKOE CYIIEeCTBOBaHME Ha 3emiie. Y 3eMiu Macca
OoJibllie, YeM y 4eJIOBEKa, MOATOMY CHJIa TSHKECTH yiAepkuBaeT ero Ha 3emue. Ho 3emist Bo3jeii-
CTBYET TaK, KaK OyJITO BCs € MaTepHsl, BCE €€ BEIECTBO HAaXosATcs B ieHTpe. [ToaTomy cuia Tsoke-
CTH B JIIOOOM MecTe 3eMJIH JJOJIKHA PACCUNUTHIBATHCA C YUETOM PACCTOSHUS JI0 €€ IIEHTpA.

Cuiia TsbkecTH Ha moOepekbe Mopst OOJIbIIE, YeM Ha BEPIIMHE TOphl. A ceiiyac mpeicTaBbTe
YEJIOBEKa, YAIUBIIETOCS C TOBEPXHOCTH 3€MJIU Ha JJalieKoe paccTosinue. Tam cuiia 3eMHOTO TTPUTSI-
JKeHus OyJeT MHOTO cliadee.

Korga yenoBek HaXOaUTCs B KOCMOCE, OH COBCEM MCYE3aeT M3 MOJIsi 36MHOTO MPUTKECHUS.
['paBuTamus 3eMau coBceM HE JIEHCTBYET Ha HETro (HO OHA €CTh, TOJIbKO OYEHb ciadas n3-3a 001b-
Ioro pacctosiuust ot 3emiin). OH HAXOAUTCS B COCTOSTHUM HeBecoMOCTH. [loaToMy pakeTsl, KOCMHU-
Yyeckue Kopabiiu, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPHITOM MPOCTPAHCTBE.

OnHUM U3 IPOSIBICHUH CHITBI BCEMUPHOTO TATOTCHUS SIBIISICTCS CULA MAHNCECTU.

Cuna mayxcecmu — TpaBUTALIMOHHAS CUJIA, ACMCTBYIOIIAs Ha TEIO.

Tax npuHATO Ha3bIBaTh CHILy NPUTSDKEHUS Tell K 3emiie BOIU3U ee noBepxHoctu. Ecnu M —
Macca 3emiu, R — ee paguyc, m — Macca JaHHOTO TeJla, TO CUJla TSKECTH paBHA

M
F=Gm=mg

R2
IJie g — YCKopeHue c60000H020 nadeHus y TOBEPXHOCTH 3eMIIN:
F M
g 3eMJIU
g= =G = 9,8/,
m 3eMJIn

Yckopenue c60600n020 nadenus — yckopenue, npuodperaeMoe TeJIOM Mo JIelicTBUEM Ipa-
BUTAIIMOHHOM CHJIBI BOJIM3U MTOBEPXHOCTH HEOECHBIX TeJ (TIJIAaHET, 3BE3]).

Cuna TspKeCcTH HampaBiieHa K HeHTpY 3eMiu. B oTcyTcTBHe APYTrUX CUIl TENO CBOOOHO Ma-
JaeT Ha 3eMJTI0 C YCKOPEHUEM CBOOOJIHOTO TaICHUSI.

Cpennee 3HaYeHHE YCKOPEHUs CBOOOJIHOTO MaCHUs AJIs PA3IUYHBIX TOYEK MMOBEPXHOCTH
3emnu pasro 9,81 m/c?.

[Ipu yaaneHuu OT MOBEPXHOCTH 3eMJIH CHUJIa 3€MHOTO TATOTEHUS U YCKOPEHHE CBOOOTHOTO
MaJICHUsT N3MEHSIOTCSI 00OpaTHO MPOTIOPIIMOHATBHO KBaJIpaTy pacCTOSIHUS # 10 IieHTpa 3emiu. Puc. 1.
WLTIOCTPUPYET U3MEHEHHUE CHITBI TATOTEHUS, ICHCTBYIONIEH Ha KOCMOHABTa B KOCMHUYECKOM Kopabiie
IIPH €70 yJIaJE€HUN OT 3eMIIH.
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H3zmenenue cunvl msazomenus, oeticmeyoujeli Ha KOCMOHAsma npu yoaieHuu om 3emuu

Wtak, I'paBurtarus (IpUTSKEHUE, BCEMUPHOE TATOTEHUE, TAroTE¢HNUE) (OT Jat. gravitas —
«TSHKECTh») —ATO OJHA U3 (YHJAMEHTAIBHBIX CHJI TIPUPOJBI, CaMoe cllaboe B3aMMOACHCTBUE U3
HuX. OnpenensieTcs B3aUMHBIM IMPUTSHKEHHEM MEXKAY ABYMs aToMaMH (WM TpyHIamMH aTOMOB).
Ecnu BBI ONI0KUTE ABa MSYHMKA Ha CTOJ, MEXIY HUMHU OyIeT NPUTSHKEHHUE, HO KpaiiHe cnaboe. Ecnu
MSYMKH BBIPACTYT 10 Pa3MepoB 3eMIIM, COOTBETCTBEHHO, CHJIa BO3PACTET MHOTOKPATHO U CTaHET
olyTUMOH. ['paBuTanueii 001a1a0T, Kak MpaBUio, KPYIHbIE 00bEKTHI, 00pa3yoline TpaBUTaI[MIOH-
Hoe moJje. biaronaps emy, Mbl MOKeM XOAMUTH MO 3emiie, a caMa IJIaHeTa yJIep:KUBaeT atMmocdepy.
Ha Jlyne rpaButanms ciabasi, mo3ToMy aTMocdepy HHYETo HE JepkuT. M3ydyeHue rpaBuTanuu, B
CUIIy CJ1a00CTH ee MpOosBIeHUs (TOJIFKO B MaKpoMaciiTadax), IpOXOoauT KpaliHe cinoxHo. EcTh MHe-
HUE, YTO KBAaHTOBAsl TEOPUS IPABUTAIINN TOMOXKET OOBEAMHUTH BOCIMHO BCE, YTO MBI 3HAeM O QyH-
JaMEHTAJIbHBIX CHJIaX U MaTepuu Bo BeeaeHHOM.

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OI'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 3IO0POBbs

[Topsok 00yueHUs: UHBAJIUAOB U CTY/I€HTOB C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU OTPE/IEIIEH
«ITonoxxennem Ky6I'Y 00 oOyueHHM CTy/E€HTOB-MHBAJIUAOB U CTYACHTOB C OIPaHMYEHHBIMHM BO3-
MO>KHOCTSIMH 3710POBBS».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbsI IIPETYCMOTPEHBI 00pa3oBaTeIbHbIE
TE€XHOJIOTHH, YYUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TAaKUX JIULI.
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PEHEH3USA
Ha pado4ylo nporpaMMmy o AUCUUIVINHEe «DH3HKA»
35.02.12 CapoBo-napkoBoe u JiaHAMA(THOE CTPOUTEILCTBO

Pabouas nporpamMMa mo gucnuiuinHe «@u3uka» Ui CTyIEHTOB (aKysbTeTa
WHCIIO ®I'bOY BO «Ky6I'V» cocTaBneHa B COOTBETCTBUHU C IPUMEPHON IpOrpam-
Moit PITO, pexomennoBanHoe DenepanbHOE rocyJapcTBEHHOE OO KETHOE 00pa3o-
BaTEeJIbHOE YYPEKACHUE NOMOJHUTENBEHOIO NMpodeccHoHanbHoro obpasosanus «VH-
CTUTYT pa3BUTHUs NpodeccroHanbHoro obpasosanus» (OCI'BOY IO «HUPIIO») Ha
0a3e ocHOBHOrO 00111er0 00pa30BaHuUs C MOTyYEeHHEM CpeHEro o01iero oopa3oBaHusl.
ITporpamma cocTaBiieHa B IOJTHOM COOTBETCTBHU C TpeOOBaHUSIMH Y4eOHOTO TUIaHa 10
crnenuanbHocT 35.02.12 CanoBo-napkoBoe U TaHAmMAa(THOE CTPOUTENBCTBO.

B paccmatpuBaemyro PITJ] Bkiro4eHEI CleyIOIIHE 2IEMEHTHI:

1. OOnacTh NpUMEHEeHHUS IPOrPaAMMEL.

.4 Mecto npucuuminssl B crpykrype IITICC3.

3, Llenu u 3amaun TUCITUTUIMHEI « PU3UKAN,

4. ConepixaHue OUCUMIUIMHBL « Puzukay CT'pyKTypHPOBaHO Mo BHJaM y4eOHBIX
3aHATHH C yKazaHHEM UX 00BEeMOB. :
5. PacueT BpeMEeHH B IIPOrpaMMe COOTBETCTBYET 00heMy 4aCOB, OTBEIEHHOMY Ha
U3y4eHHEe JUCLUIUIMHEL 10 yueOHOMY ILIaHy.

6. IIpencraBineH TeMaTUYECKUH IUIAH JIEKIHI U MPaKTUYECKUX (CEMHHAPCKUX)
3aHATHUH.

i VYkazaHo yuyeOHO-MeToauuecKoe obecrieueHre MQUCLMIUIMHBI, B TOM YHCIE: -

nepeyeHb OCHOBHOM M JONOJHUTENBHOH JIHTEpaTyphbl, 3JIEKTPOHHBIX PECYPCOB -
METOOUYECKUE pPEeKOMEHJalMu (MaTepualibl) IIpernojaBaTeNllo; METOAUYECKUe
pPEKOMEHJIaIUU CTyIEHTaM.

8. YkazaHsl (POpMBI TEKYILETr0, IIPOMEKYTOYHOTO ¥ HTOIOBOI'O KOHTPOJISI.

9. B mpunoxeHuH K IporpaMMe IpHBeNeHBl (POHIBI OILEHOYHBIX CPEICTB
(©OC): Bompocsl sl CaMOKOHTPOJS M NPOBEPKH KayecTBa 3HAHUN CTY[IECHTOB;
METOAUYECKHE PEeKOMEHJALMK II0 IPOBEJEHHUIO JIEKLUHOHHBIX, INPAKTHYECKUX H
CaMOCTOATE/IbHBIX 3aHATHH.

HenmocraTtky He BEIABIIEHEL.

PITJ «@usuxa» MoxeT OBITH peKOMEHJ0OBaHa I UCII0/Ib30BaHMs B 06pa3o-
BarenpHOM nponecce MHCITIO ®I'BOY BO «Ky6I'Y».

Perniensenr:
HouenT kadenps! OnroanekTpoHuku «KyoI'V»,
KaHIUOAT PU3UKO-MaTeEMaTHYECKUX HAYK, ;:LoueHT§ . A.C. JIeBueHKO
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PELIEH3USA
Ha pabo4yio nporpammy o AHCHHMINKE «Dusukar»
35.02.12 CanoBo-napkogoe u JAaHIadTHOE CTPOUTENLCTBO

PaGouas nporpamma mo AUCHHUITHHE «DH3KMKa» IV CTYLEHTOB dakysnbrera
HHCIIO ®I'BOY BO «Ky6I'V» coctaBnena B COOTBETCTBHHM C IPHMEPHOI Mporpam-
Mot UPTIO, pexomennosanmoe DenepanbHbIM TOCYIapCTBEHHBIM aBTOHOMHBIM Y4pe-
KnenueM «MHcTHTyTa pasBuTHS IPOpECCHOHATBHOTO 06pa3oBaHusy (®I'bOY II10
«HMPIIO») Ha 6a3e ocHOBHOIO obmero o6pazosanus ¢ TIOJTyYEHHEM CPeZIHEro 06Iero
oGpasoBanus. [Iporpamma COCTaBJI€HA B IIOJIHOM COOTBETCTBHU C TpeOOBaHHAMH
y4ebHOro mana mo crnenuanbHOCTH 35.02.12 CanoBo-napkosoe u naHamwadTHOe
CTPOHUTENBCTRO.

Pabouas nporpamma npenmonaraer PACIIPENIe/ICHNe TeM U U3ydeHHe MaTepu-
alla 1o pasgenaMm. ['pamorHo CTPYKTYpHpPOBaHa, U OXBATHIBAET BCe aKTyallbHbIE
HAIIPABJICHHUS 10 NUCUMILIMHE HA CEToIHAIIHUI JIEHb.

Bcee pazpensr paGoueit TIPOTPaMMEI B TIOJIHOM Mepe 0TBeYaroT TpeboBaHUAM K
PE3yJIbTaTaM OCBOeHHUs y4eGHOH AUCHUIITHHEL B COOTBETCTBHH C IIPHMEPHON Ipo-
rpammoii UPTIO, pexomennoBanmoe DenepanbHbiM FOCYNapCTBEHHBIM aBTOHOMHEBIM
yapexnenueM «UHcTuTyTa pasBuTHs npodeccroHansHoOro obpazoBarusy (OIBOY
AIIO «HPTIO»). Kaxmprit Pa3fiell IporpaMmel packphiBaeT paccMaTpuBaeMble Bo-
TTPOCHI B JIOTHYECKOR N0CTIefOBATEBHOCTH, OIPEACIsIeMO’ 3aKOHOMEPHOCTIMHI 00y-
YCHHS CTYIEHTOB.

Jist 3akperienns reopermueckux 3HAaHUH, POPMUPOBAHKS yMEHUIT 1 HABEIKOR
CTYZCHTOB IIPENYCMATPHUBAIOTCS Kak dy/IUTOPHBIE, TaK ¥ CAMOCTOSITENTBHBIE 3aHSTHS.
KomnyectBo aynmuroprerx samstuii u BHCAyIUTOPHOH paboOTBI CTYNEHTOB COOTBET-
CTBYET TPeGOBaHUAM y4eGHOTro IIIaHa,

KonTposs u onenxa PE3YJIbTaTOB OCBOEHUS y4e6HOM MUCIUILIMHE] OCYII[eCTB-
JIAOTCS B CTPOTOM COOTBETCTBHM C TPeGOBAHUAMY Y4eOHOTO ITaHa 110 JuCIMIIIHHeE,
Pa3pa6orannsie u npemnaraemere TIporpamMme (GopMBI, H METOIBI, IO3BOJISIOT B oI
HOW Mepe OCyINeCTBIATH KOHTPOJIb M OLEHKY pe3YJIbTaTOB 06ydeHmus (ocBOeHHBIX
HaBBIKOB H YMEHHI, YCBOSHHBIX 3HaHUHK).

Ilepeuens PCKOMEHIyeMBIX y4eGHBIX W3NaHwMiA, HHureprer-pecypcos, ocHos-
HOH JIATEPaTypEI BKITIOYaeT aKTyaJIbHbIC HCTOYHHAKH, K KOTOPEIM y CTYAEHTOB HMeEeTCs
CBOOOHEI JOCTYII, ;

Hannas paboyas nporpamma Mosker 651y PEKOMEH/I0BaHa [Tt H3ydeHH s quc-
IUITHHEL «Du3suka» Ha dakyiasrere UHCTIO OLEQ BO «Ky6I'Vy.
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