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

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pa6ouast mporpamma yuebnoi nucuurinabl bJ1.07 @usuka pazpaborana ajis CTYJESHTOB CIie-
nuanbHocTd 43.02.16 TypusM U rocTEIpUMMCTBO B KaUECTBE IPUMEPHOI IPOrpaMMBbl JIJIs pealn3aiu
OCHOBHOM mpodeccrnoHanbHOl 00pazoBatesbHON mporpaMMbl CITO Ha 6a3e ocHOBHOTO 0011IeTO 00pa-
30BaHUs C TIOJyYEeHUEM cpeaHero oomero oopasoanus (mporokos Ne 3 ot 21 urons 2015 r. Perucrpa-
UOHHBIN HOMep perieH3un 384 ot 23 uronst 2015 r. DI'AY «DUPOy»); ¢ BHECEHHBIMH U3MEHEHUSIMU,
pexomMeH10BaHHBIMU DeiepaibHbIM TOCYJapCTBEHHBIM OI0KETHBIM 00Pa30BaTEIbHBIM YUPEKICHUEM
JOTIOJTHUTEIHHOTO MPOPECCHOHANTBHOTO 00pazoBanus « MHCTUTYT pa3BUTHs MpodeccHOHATBHOTO 00pa-
s3oBanus» (PI'BOY IO «UPIIO») ¢ yuerom IlpumepHON OCHOBHO# 00II€00pa3oBaTeIbHON IPO-
rpaMMBbI CpeqHero o0miero oopazoBaHus, 0J0OpEHHON pelieHreM (eaepaTbHOr0 Y4eOHO-METOarue-
CKOT'0 00BEIMHEHHS 10 001IeMy oOpa3oBaHuto (potokoi ot 28 uroHsa 2016 1. Ne 2/16-3), ¢ yuerom
yrouHeHuid PI'AY «DUPO» (npotokon Ne3 ot 25 mas 2017 r.)

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

VYyeOnas nucuuriHa «PU3HKay SABISETCS yIeOHBIM IIPEIMETOM 110 BBIOOPY M3 00s3aTeIbHON
npenMeTHoi obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pazoBaHusl.

Hucnummna «Pusnka» u3ydaercs B oomeoodpazoBatensHoM nukie yueonoro OITOIT CIIO Ha
6a3e OCHOBHOTO 00111ero 00pa3oBaHMUsl C MOJYYEHUEM CPETHETO O0IIeT0 00pa3oBaHusl.

MecTto yuebHOM muciuIuiiHbl «DH3uKay - B cOcTaBe 00IIe00pa3oBaTeIbHBIX YISOHBIX TUCITH-
IUTHH 0 BBIOOPY, GOopMUpPYEMBIX U3 00s3aTeNbHbIX MpeaMeTHbIX obnacteit ®I'OC cpennero obiiero
obpazoBanus, 1 cnenuanbHocTelr CI1O cooTBercTBYIOMIETO Mpodmiis mpodecCuoHaIbsHOro 00pa3o-
BaHUA.

[Tpu ocBoenuu crenuaipbHOcTed CIIO comuabHO-3KOHOMHYECKOTo Mpodmist mpodeccuo-
HaJIbHOTO 00pazoBaHus (pusmka uzyyaercs Ha npoduibHoM ypoBHe PI'OC cpennero odiiero odopaszo-
BaHUAI.

1.3. Henu u 3axaum y4eOHOM JUCHUIIMHBI — TPeOOBaHUS K Pe3y/1bTATaAM OCBOEHUS JAUC-

HMIIHHBI:
Copepxanue nmporpamMmMmbl « @U3MKa» HAMpPaBICHO Ha JOCTHXKEHUE CIENYIOIINX yenell:

- OCBOEHHE 3HAHUI O (QYHIAMEHTAJNBHBIX (U3NYECKUX 3aKOHAX M MPHUHIMIAX, JEXKAIUX B
OCHOBE COBpPEMEHHOH (hr3nyeckoi KapTHUHBI MHpa; HanOoJiee BaXKHBIX OTKPBITUAX B 00JacTH (DU3MKH,
OKa3aBIIUX OIpENENsIOlee BIMSHUE HA pa3BUTHE TEXHUKM M TEXHOJOTHHU; METOJaX Hay4YHOIo
IIO3HAHUS IIPUPOJIBL;
- OBJIa/ICHUE YMEHHMSIMHU MPOBOJUTH HAOIIOACHUS, TNIAHUPOBATh U BBIIOJIHITH SKCIEPUMEHTHI,
BBIJIBUT'aTh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSATH MOJy4YeHHbIE 3HAHUS 10 (U3UKE AT 00bICHEHUS
pa3HoOOpa3HbIX (U3NYECKUX SIBJICHUN M CBOMCTB BEIECTB; MPAKTUYECKH HCIIOIb30BaTh (PU3NYECKUE
3HaHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOI MH(OpMaIuu;
- pa3sBUTHE MO3HABATENIBHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
rpolecce MpuoOpeTeHus: 3HaHUM M yMEHHMH Mo (U3MKE C UCIMOJIb30BAHHWEM Pa3UYHbIX MCTOYHHKOB
nH(pOpMAaIIUU U COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;
- BOCIIUTaHHE yOEXIEHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHOB MPUPOJBI, MCIIOIB30BAHUS
NOCTHXKEHUM (Gu3MKM Ha Onaro pa3BUTHS — YENOBEYECKOW [MBHIM3ALMK; HEOOXOAMMOCTH
COTPYJHUYECTBA B ITPOLIECCE COBMECTHOT'O BBIITOJIHEHUS 3a/]a4, YBaKUTEIBHOIO OTHOIIEHHS K MHEHUIO
OMIMOHEHTa IPU OO0CYKICHUH MPOOJIEM €CTECTBEHHOHAYYHOI'O COJIEpKaHMs; TOTOBHOCTH K MOPaJIbHO-
9TUYECKON OIIEHKE HCIOJb30BAaHUS HAyYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTY
OKpYKaloIlIeH Cpeibl;
- UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUW W YMEHUW A pElIeHHs] NPaKTUYECKUX 3a/ad
MOBCEJTHEBHON  KM3HM, oOecreueHus Oe30MacHOCTH COOCTBEHHOW JKU3HH, PalUOHAIBHOTO



MIPUPOJIONIONB30BAaHUSI U OXPaHbl OKpPY’Kalolled cpeibl U BO3MOXKHOCTb NPUMEHEHMS] 3HAHUWU TpHU
pelIeHnH 3a/a4, BOZHUKAIOIIUX B MOCIeNyIolIel mpodeccuoHaNlbHOM 1eATeIbHOCTH.

OcBoeHue coqiepkanus yueOHON TUCIUTUTHHBI « DU3KKa» 00eCIIeYnBaeT TOCTHKEHUE CTY/ICH-
TaMHU CIEAYIOIIMNX PE3yIbTaTOB:

JUYHOCMHBIX:
— YyBCTBO TOPJOCTH M YBaXCHHS K HUCTOPUU M JOCTHIKEHHUSM OTEUYECTBEHHOH (pu3mueckoit
HayKu; (pU3MUecKyu rpaMOTHOE TIOBE/IEHUE B MPOPECCUOHANTBHOMN NESTEIILHOCTH U OBITY MpU 00paIieHuu
C IpudopamMu U yCTPOICTBAMU;
— TOTOBHOCTh K TMPOJODKCHUIO OOpa30BaHUS W IOBBIMICHUS KBaTHU(PUKAIUU B H30paHHOM
npodeccnoHaNbHOM ASSITENFHOCTH U 00BEKTUBHOE OCO3HAHKE PO (PU3NYECKUX KOMIIETEHLIUN B 3TOM;
- YMEHHE UCIOJb30BaTh JIOCTHXKEHUSI COBPEMEHHOW (Qu3ndyeckoil Hayku U (PU3MYECKHUX
TEXHOJOTHH IS TIOBBIIICHHS COOCTBEHHOTO WHTEIUICKTyaJIbHOTO PAa3BUTHS B  BBIOPAHHOM
npodeccnoHalbHOI 1eSTENbHOCTH;
- YMEHHE CaMOCTOATEIbHO 10ObIBATh HOBBIC Ui ceOsi (hu3Mueckue 3HAHMS, HCIONb3Ys A
3TOrO JOCTYITHBIC UCTOYHUKU HH(OPMAIIHH;
— YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAHJIE 10 PEIICHUIO OOIINX
3a/1a4;
- YMEHUE YNPaBIIATh CBOEH MO3HABATENILHON AESTEIbHOCTBIO, IPOBOJAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAIBHOTO Pa3BUTHS;

MemanpeomMemHuix:
- UCIIOJIb30BAaHUE PA3JIMYHBIX BUIOB MTO3HABATEIBHOMN JAEATEILHOCTH I pelIeHus] (PU3MUECKUX
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUs (HaOII0eHMS,
- OMHCAHUSA, M3MEPEHHUs, IKCHEPUMEHTA) JUIsi WM3YYCHHsI Pa3IMUHBIX CTOPOH OKpY>KaroIien
JIEHCTBUTEIIFHOCTH,
- WCIIOJIb30BAHUE  OCHOBHBIX  HMHTEJUICKTYaJbHBIX  OIEpaluid:  TMOCTAaHOBKH  3aJ/1ayH,
(dhopMynHUpOBaHUsI TUTIOTE3, aHAIM3A U CUHTE3a, CPABHEHHUSI, 0000I1IeHNs, CHCTEeMAaTU3alliH, BBISIBICHUS
MPUYNHHO-CIIEACTBEHHBIX CBS3€H, IMOUCKA aHAJIOTOB, (OPMYJIUPOBAHHUS BBIBOJIOB I HU3YUYCHUS
pPa3IMYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SBIEHUN M TMPOILIECCOB, C KOTOPHIMH BO3HHMKAET
HEO0OXOIMMOCTh CTAIKUBATHCA B MPO(EeCCUOHATBHOM cdepe;
— yMEHHE TeHEPUPOBAThH UJIEU U OMPEENATh CPEICTBA, HEOOXOIUMBIE /IJIsl X peanu3alliy;
— YMEHHE HCIOJb30BaTh Pa3IUYHbIe MCTOUYHUKHU ISl TONy4YeHUs ¢uznueckoi uHbOpmaiuu,
OLICHUBATh €€ JOCTOBEPHOCTb;
- yYMEHHE aHaTU3UPOBATh U MPECTABIATh HH(OPMAIIMIO B Pa3IMYHbIX BUIAX;
- yMeHHe MyOIMYHO MPECTABIATh PE3yIbTaThl COOCTBEHHOT'O HCCIIEAOBAHNS, BECTH TUCKYCCHH,
JOCTYITHO U TAPMOHUYHO coueTas cojiepkaHue u (popmbl peacTaBiseMoil HHGOpMaIuy;

npeomemmuvix:
- c(hOpMUPOBAHHOCTh TPEACTABICHUN O pOJIM U MecTe (DU3UKM B COBPEMEHHON Hay4YHOU
KapTUHE MHUpa; MOHHUMaHHe (U3MYECKON CymHOCTH HabmogaeMblx BO BceneHHON sBIeHUH, poiu
¢bu3uku B (QPOpMHUPOBAHWUU KPYrozopa ¥ (PYHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa IS PEIICHHS
MPaKTUYECKUX 3a/1a4;
— BJIa/ICHE OCHOBOMOJATAIOIINMHU (PU3HUECKUMHU MMOHATHSIMU, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOPHUSMU; YBEPEHHOE MCTIOIb30BaHNE (PU3HUUECKON TEPMUHOJIOTUN U CHMBOJIUKH,
— BIIaZICHUE OCHOBHBIMH METOJaMH HAyYHOTO TIIO3HAHUS, HCIOJb3yeMbIMH B (HU3HUKeE:
Ha0II0IEHNEM, OMTUCAaHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
— yMeHHs 00padaThiBaTh pe3yJbTaThl HM3MEPEHUH, OOHApPYKUBATh 3aBUCUMOCTH MEXIY
(bU3UIECKUMHU BETMYNHAMU, OOBSICHSITH TIOJyYCHHBIC PE3YIbTAThI U JIEIAaTh BHIBOIBI;
- c(OpMHPOBAHHOCTh YMEHUS pelIaTh PU3NUYECKHE 3a/1a4H;
— c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJYYCHHBIC 3HAHHS i1 OOBSCHEHHS YCIOBHMA
mpoTekaHus (PU3MYEeCKHX sBIEHUN B Tpupone, NpodeccHoHambHOW cdepen A TPHHATUS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;



- c(hOpMUPOBAHHOCTh COOCTBEHHON MO3WIIMK IO OTHOIICHHWIO K (pu3nmyeckod wHbOpMaIuwy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

1.4. IlepeyeHb NIJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCHUIINHE (IepedyeHb (POpMHU-
PyeMbIX KOMIIEeTeHIIH )
He NPedyCMOMmpPeHo.

2. CTPYKTYPA Y COAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOi padoThI

N Bcero Cemectpbl

Bun yuebHoit paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTOpHbIE 3aHATHS (BCEro) 78 32 46
B ToM uucne:
3aHITHS JIEKIIMOHHOT'O TUIIA 16 22
IPAKTUYECKHE 3aHSTUS (IPAKTUKYMBbI) 16 24
CamocrosiTesibHas padoTa (Bcero) HE IPeyCMOTpeHa
ITpomexyTouHast arTectanus (3K3aMeH/3a4eT/aud.3a4eT) mud. 3auer
OO0m1ast TpyA0€MKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUILIUHBI:

KosnuyecTBo ayIMTOPHBIX 4YaCOB
HaumMeHoBaHMe Pa3iesioB H TEM Teoperuueckoe ITpakTuyeckue u
Bceero JlaGopaTopHbIe
o0yueHue
3aAHATUA

Bsenenue 2 2
1. Mexauuka 16 8 8
2. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMO- 12 6 6
ITUHAMUAKHA
3. DIeKTpoauHaMHUKa 20 10 10
4. OnTuka 12 6 6
5. DneMeHTHI KBAaHTOBOW (DU3UKU 4 2 2
6. OBosmronus Beenennoi 12 4 8
Bcero nmo gucnuniinHe 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- NpaKkTHYeCKHe 3aHATHS U CAMOCTOsITeIbHAsA 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 — dyHgamMeHTaIbHAs HAyKa O PUPOJIE.
3navenue Gpuznuku npu ocBoeHuu npodeccuit CI1O 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 pabOoThI CUJIbI C U3BMEHEHUEM KHHETHUECKON
SHEPIuu Tena.
N3ydeHne 3aKOHOB COXPAaHEHHUs Ha IIPUMEpE yAapa I1apoB
1 0aJUTMCTUYECKOTO MasATHHUKA.
V3ydeHne 0COOCHHOCTEH CHITBI TPCHHSI (CKOJIBKEHUS).
2. OcnoBbl | Coaep:kanue y4eOHOro MaTepuaa 6 OK 01

MoJstekyasp- | Jlekuuun OK 02

HoM ¢u3ukm | Tema 2.1. OCHOBBI MOJNEKYJIIPHON 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 Havaso Tep-

MOJIMHaMUKH U €ro npuMeHeHue. Bropoe Havano Tepmoau-
Hamuku. KII/I. Iukn Kapao

Tema 2.5. CBOWCTBO MapOB, )KUJIKOCTEH, TBEPbIX TEJ
IIpakTyeckue (J1a00paToOpHbIE) 3aHATHSA 6
W3mepenue BIaXxHOCTU BO3/IyXa.

M3mepeHne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.
Hab6nronenue nponecca kpucramuzanuu M3ydenue ne-
dopmanuu pactspkeHus. VizydyeHue TeroBoro pacumpe-

HUS TBEPJIBIX TeJl.

M3yuenne 0cobeHHOCTEH TEIIOBOrO PACHIMPEHUS 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. MarHuTHbIE ABICHUSA OK 05
Tema 3.4 DnexTpoMarauTHasE UHIYKIUS OK 07

Tewma 3.5. DnekTpoMarHuTHBIC KOJIEOAHUsI U BOJTHBI




Haunmenosna-
HHe pa3je-
JIOB M TeEM

Conep:xanue y4eOHOro MaTepuaJia
NpaKTHYECKHe 3aHATHS M CAMOCTOSITeJIbHAsI padoTa
o0yuawuerocst

O0BbeM
yacoB

®opmupyemMble
oomme 1 mpo-

(heccnonanbHbIe
KOMIEeTeHIHH

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3yuenue 3akoHa OMa /1j1s yyacTKa LeNH, [10CIeA0BaTE b~
HOTO U MapaijieIbHOTO COSAMHEHHUSI IPOBOTHUKOB.
N3ydenue 3akoHa OMa /1J1s IOJTHOW LIEIH.

Wzydenue siBneHUs EKTPOMAarHUTHON UHIYKIIUH.
Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAJIUBAHHUSL.
Onpenenenne 3/[C 1 BHyTpEHHET0 COPOTUBIIEHUS UCTOY-
HUKa HaPSDKCHMUS.
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4. Onruka

Conep:kanue y4e0OHOIro MaTepuaa

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

IpakTnyeckue (J1adopaTopHbie) 3aHATHS

N3y4eHnue n3o0paxeHus NpeaMEeTOB B TOHKON JIMH3E.
N3yuenue nntepdepeHun u Audpaxium ceeTa.
I'pamynpoBKa CIEKTPOCKOIA U ONPEACIICHUE TIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHUM.

OK 01
OK 02
OK 04
OK 05

5. Dae-
MEHTBI
KBaHTOBOM
bu3uku

Coaep:xxanue yueOHOTro MaTepHaJia

Jleknun

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

IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHS

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

Onpenenenue paboOThl 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 cBsI3U aTOMHBIX SEP.

Omnpenenenue 3apsia 1 MacCOBOTO YKMCIIa aTOMHOTO $1/1pa,
BO3HHUKAIOIIIETO B PE3YJIBTATE PAAMOAKTUBHOIO 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-

1A 3BE3/1. 3BE3/IbI 1 HCTOYHUKH UX YHEPTUU.

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

IIpakTuyeckne (1abopaTopHbIe) 3aHATUS

HcTtopus 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 PaCKPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHbIE 00yYaoIIn-
MUCS YMEHUs1, HallpaBJICHHbIE Ha (hopMupoBaHKe 00MKX U podeccHoHaNbHBIX KoMieTeHuui. Komme-
TEHIUU JO0JDKHBI ObITh COOTHECEHBI C MPEAMETHBIMU PE3yJIbTaTaMH.

Kon n nHaumeHnoBanue
(popMupyemMbIX KOMIIETEH-
10707

Pa3zpen/Tema

Tun oneHoYHbIX
MeponpUATHI

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

pemenus 3aga4d npogeccuo- | Pazmen 2. Temsr 2.1., 2.2., 2.3.

HaJIbHOM nesitenbHocTH Tipu-| 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 TexHosoruu| 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. [lnmanupoBats u pea- | Paznen 1. Temnr 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, NPE]I- Pasgen 7. Temnr 7.1, 7.2

MIPUHUMATETBCKYIO JAeSITeIb-

HOCTb B NPO(ecCHOHAIbHOMN

cdepe, UCTIOTB30BaTh 3HA-

HUS 110 (PUHAHCOBOM IPaMoOT-

HOCTH B Pa3IMYHbIX 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. Temswr 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 OKPYXKaoUIeH Paznen 2. Temsr1 2.1.,2.2.,2.3.

- YCTHBIH OIIpOC;

- (poHTaNBHBIN OMPOC;

- OIICHKAa KOHTPOJBHBIX
pabor;

- HaOJI0JIeHuE 32 X0A0M
BBITIOJIHEHHS JTa0OpaTOp-
HBIX padorT;

- OIICHKA BBIMTOJIHCHUS JIa-
OopaTopHBIX padoT;

- OIICHKA MPAKTUICCKUX
paboT (permieHus Kaye-
CTBEHHBIX, PACUETHBIX 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
JIEJIOBOM UTPBI;

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

Pa3znen/Tema

THun oeHoYHbIX
MeponpHuATHH

Cpelibl, pecypcocoepexe-
HUIO, IPUMEHSTH 3HAHUS 00
W3MECHCHHUHU KIIUMaTa, MPHH-
IIUTIBI OEPEIKITHUBOTO ITPOU3-
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 pa3lesioB Copepxanue pazzena mero
fena U TeM Kon-
TpOJIst
1 cemecmp
Benenue ®uszuka — (yHAaMEHTalIbHAsI HayKa O IPUPOJIE. v, T
EcrecTBEeHHO-HayuUHBIH METO/ [TO3HAHUS, €T0 BO3MOYKHOCTH U I'pa-
HUIIBl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS
npuposl. MozenupoBanue pU3NUECKUX sBJICHUN U rpoleccoB. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIecce TTO3HAHUS MPUPO kL. Dusmye-
ckas BenuuuHa. [lorpemHocTy n3MepeHnit GU3NUECKUX BETUYHH.
dusnueckue 3aKoHbL. [ paHUIIBI TPUMEHUMOCTH (DU3HMUYECKUX 3aKO-
HOB. [ToHsATHE O PU3HUECcKO KapTHHE MUpa. 3HaYeHHUE GUUKU IIPU
ocBoenuu npodeccuii CI10 u cnenumansaocteii CI1O.
1 MexaHuka Kunemaruka. Mexanuueckoe apuwxkenue. [lepememienue. I1yts. Cxo- | YV, KP

pocTb. PaBHOMEpHOE NPSMOIMHENHOE IBH>KEHHE. Y CKOpeHue. PaB-
HOIIEpeMEHHOe NpsMOJIMHeHoe ABrkeHne. CBOOOAHOE MajieHue.
JIBu>keHue Tena, OpoIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEp-
HOE JIBHKCHUE 110 OKPYKHOCTH.

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

3aKOHBI COXpAaHEHUS B MEXaHUKE. 3aKOH COXpPaHEHMsI UMITyJbca. Pe-
aKkTuBHOE JiBIKeHue. Pabora cuibl. PaboTa moTeHIMaNbHbIX CUIL.
MouHocts. DHeprus. Kunernueckas sueprus. [lorennnanbHast
SHEprusl. 3aKOH COXPAaHEHHsI MEXaHWYECKOW sHepru. [Ipumenenne
3aKOHOB COXpaHEHHs. 3aBUCUMOCTh TPACKTOPHUHU 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 JEUCTBHUS U
MPOTUBOJCHCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jie(OopMaltu.
Cunsl Tpenusi. Hesecomocts. PeaktuBHOE nBuxkenue. [lepexon mo-
TEHIMAJIbHOMN SHEPTHM B KUHETHUYECKYIO U 00paTHO. MexaHu4yeckue
konebanusi. KonebarensHoe aBuxeHue. ['apmoHndeckue KoiaeOanus.
CBobosiHbIe MexaHnuecKue kojebanus. JInHeliHble MEXaHUYeCKHe
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pas-
Jena

Haumenosa-
HUE pa3JIeJIoB
A TEM

Copepxanue pazzena

®dopma
TeKy-
IIETO0
KOH-
TpOJs

kojeOaTenbHble cucTeMbl. [IpeBpaliienue snepruu npu Kojaedarenb-
HOM JiBIKeHUHU. CBOOO/IHBIE 3aTyXarOIINe MEXaHHIECKre Koyeoa-
HUs. BbIHYX/I€HHbIE MEXaHUYeCKHe KojieOaHus. YIpyrue BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIEC BOIHBI. XapaKTEPUCTUKH BOJIHBL. Y paB-
HEHHE IJTOCKO# Oerymieit Boaubl. MHTepdepenuns BoaH. [Tonstue o
T(pPaKIUU BOJH. 3BYKOBBIE BOJHBI. YIJIBTPa3BYK U €r0 MPUMEHEHHE.

OcHOBBI MO-
JIEKYJISIPHOM
busuku u
TEepMOJMHA-
MUKH

OcCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. Mneanbhsiii ra3. Oc-
HOBHBIE II0JIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopur. Pasmepsl
U Macca MOJIEKYII U aToMoB. bpoyHoBckoe asmwkenue. Auddysus.
Cuiel 1 3HEPrust MEKMOJIEKYJISIPHOTO B3auMoaencTeusa. 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. AGCOIIOTHBIN HYJIb TEMIIE-
patypsl. TepMoanHaMuyeckas IKajia TeMIepaTypbl. Y paBHEHUE CO-
CTOSIHMS NJEAJIBHOTO ra3a. MossipHast ra3oBasi IOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHSATHUS U ONIPEACICHUS.
BuyTpeHHss sHeprus cucreMbl. BHyTpeHH:s 3HEpIUs HACAIBHOTO
raza. PaboTa u Temora kak ¢popmsl iepenaun dHeprun. Ternoem-
KOCTb. ¥ IeIbHas TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepMoaguHaMuKU. AnuabaTHbiil nponecc. [puHnun
nerictBus Temiooit mamuubl. KITJ[ TeroBoro asurarens. Bropoe
Hayajo TEpPMOJMHAMUKH. TepMoauHaMHuuecKas mKana TeMIIeparyp.
XonoaunpHble MauHbl. Ternnosble npuratenn. OxpaHa Npuposl.
CgoiictBa napoB. Ucnapenue u konaeHcaius. HacelmeHHsii nmap u
ero cBoiicTBa. AOCOIOTHAsI U OTHOCUTEINIbHAS BJIAXKHOCTb BO3yXa.
Touka pocel. Kunenune. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUS OT JaB-
neHus. Ileperperslil map U €ro UCIOIb30BAHUE B TEXHUKE.
CaoiicTBa )XHJIKOCTE. XapaKTEepUCTUKA KUAKOTO COCTOSHUS Belle-
cTBa. [I0BEpXHOCTHBIN CIIOH KUIKOCTH. DHEPIHsI TIOBEPXHOCTHOTO
cnos. SIBiIeHus Ha TpaHULE KUAKOCTH 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 paciupeHne TBEPAbIX TEN U
xuakocrei. [napnenune u kpucrammmzanus.

JIBuxenne 6poyHoBckux yactull. Juddysus. 3menenue naBnenus
rasa ¢ I3MEHEHHEM TeMIepaTyphl PH MOCTOSSTHHOM o0beMme. M3oTep-
MUYECKHI 1 n300apHBIi mporiecchl. MI3MeHeHne BHyTpeHHEH dHEp-
TMH TeJl IPU COBEPIIEHUH pabOThl. MOAETH TEIUIOBBIX JBUTATEIEH.
Kunenue Bob! Ipy NOHWKEHHOM JaBieHud. [Icuxpomerp u rurpo-
MeTp. SIBJIeHNs] TOBEPXHOCTHOIO HATSKEHUS U cMauuBaHus. Kpu-
CTaJUIbl, aMOpPGHBIE BELIECTBA, KUAKOKPUCTAJUINYECKHUE Tea.

DNeKTpoau-
HaMHKa

DJeKTpUYeCcKUil TOK B MeTaiaX. DJIeKTpOHHBIN ra3. Pabora BeIxo/a.
DIIEKTPUYECKHM TOK B DJIEKTPOJIMTAX. DIEKTPosH3. 3akoHbl Papa-

nes. [IpumeHeHue 31eKTponnu3a B TEXHUKE. JIEKTPUUECKUI TOK B ra-
3ax 1 BakyyMme. Monusanms ra3a. Buael ra3oBbsix pa3psnos. [lonstue

VY, KP
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®dopma

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

TpOJIst

o riazme. CBOMCTBA U MPUMEHEHHUE AJIEKTPOHHBIX MTYYKOB. DJIEKTPHU-
YEeCKUH TOK B MoynpoBoaHukax. CoOcTBeHHAs IPOBOAUMOCTb MOTY-
MPOBOAHMUKOB. [10TynIpOBOTHUKOBBIE TPUOOPHL. DIEKTPUUECKOE
noJie. DNEeKTpUUYECKUE 3apsiibl. 3aKOH coXpaHeHus 3apsiia. 3akoH Ky-
JIOHA. DJIeKTpruyeckoe noJie. HampsikeHHOCTh 3JIEKTPUYECKOTO OIS,
[Mpuniun cyneprno3utuu mnoseil. Paborta cuit 31eKTpocTaTudeckoro
nonst. [lorennman. PasHocTh MOTEHIIMANIOB. DKBUIIOTECHIIUAILHBIC I10-
BepxXHOCTH. CBA3b MEXKAY HAIMPSKEHHOCTHIO U PA3HOCTHIO MMOTEHIMA-
JIOB 3JIEKTPUYECKOTO MOJIA. [UAIEKTPUKH B DIEKTPUUECKOM TIOJIE.
[Tonspusanus quaNeKTPUKOB. [IpOBOTHUKY B JIEKTPUUECKOM II0JIE.
Konnencaropsl. CoequHeHNE KOHIEHCATOPOB B 0aTapero. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpa. DHEPTHUs SJCKTPUIECKOTO TOJIA.
3aKOHBI ITIOCTOSHHOI'O TOKA. Y CJIOBHS, HEOOXOAUMBIE 11 BO3SHUKHO-
BEHHS M TOJIIEPKaHUSI DIIEKTpUUYecKoro Toka. Cuiia Toka U IioT-
HOCTh TOKa. 3akoH Oma 11 ydyactka uenu 6e3 3/1C. 3aBucuMocTb
AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuana, IJIUHbI U IUIOMIaIN
MOIEPEYHOI0 CEUCHUS TPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO
COTPOTHUBIICHHUS TPOBOJIHUKOB OT TEMIIEPATYPbI. DJIEKTPOABUKYIIAS
cHJIa HICTOYHHMKA TOKa. 3akoH OMa s nonHoi nenu. CoequHeHne
poBOoAHUKOB. CoeqMHEHNE UCTOUYHUKOB JIEKTPUUYECKON YHEPTUH B
6arapero. 3akon J[xoyns—Ilenna. PaboTta 1 MOIIIHOCTH JEKTpHUYe-
CKOro TOKa. TerniaoBoe neicTBUE TOKA. DIEKTPUUECKHUM TOK B MOJY-
npoBoaHuKaX. COOCTBEeHHAs MMPOBOAMMOCTE MOTYNPOBOIHUKOB. [1o-
JTyTIPOBOTHUKOBBIE TTPHOOPHI.

MaruuTHOoe nosie. BeKTop HHAYKIIMKM MarHUTHOTO ToJis. Jlencreue
MarHUTHOTO TIOJISI Ha TIPSMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. BzaumopeiictBue TokoB. MaruuTHbIi IoToK. PaboTa mo me-
pEeMeIIeHHI0 MPOBOJHUKA C TOKOM B MarHUTHOM T11oJ1e. [lelficTBue
MarHuTHOTO NOJIA Ha ABWXKYyIMiics 3apsaa. Cuna Jlopenna. Onpene-
JIEHWE yAEIBHOTO 3apsiia. Y CKOPUTENH 3apsKCHHBIX YaCTHII.
DneKTpoMarHuTHast MHAYKIUA. DIEKTPOMarHuTHast MHAYKIus. Bux-
peBoe aekTpuueckoe mnoje. CaMOMHIYKIUsA. DHEPrUusi MArHUTHOTO
OJISI.

B3anmopencTere 3apsykeHHBIX Tell. [IpOBOIHUKY B 3JIEKTPUUYECKOM
none. {usnextpuku B anexktpuiyeckom nose. Kongencaropsl. Tero-
BOE€ JICHCTBUE ANEKTPUIECKOTO Toka. COOCTBEHHAsI M TPUMECHAs
MPOBOAUMOCTD MOIYIPOBOIHUKOB. [10TyIpOBOTHUKOBBIN AUO/I.
Tpanszucrop. OneiT Opcrena. BzanmonencTere MpoBOIHUKOB C TO-
kamu. OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM. DJIEK-
TPOJIBUTATENh. DJIECKTPOU3IMEPUTENHHBIC TPUOOPHI. DIEKTPOMATHUT-
Hasg unaykuus. Onsitel @apanes. 3aucumocts I/1C caMonHyKIUN
OT CKOPOCTH U3MEHEHHUS CHJIBI TOKA U WHAYKTUBHOCTH TIPOBOTHUKA.
PaGora anekrporeneparopa. Tpanchopmarop.

DnexkTpoMarHuTHbIe Kosiebanus. CBOOOIHbIE 3JI€KTPOMAarHUTHBIE KO-
nebanus. [IpeBparenne sHepruu B KoyiedaTeIbHOM KOHTYype. 3aTy-
Xalolue IEKTPOMAarHUTHEIE KosieOanus. ['eHeparop He3aTyXaronmx
ANEKTPOMArHUTHBIX KoJieOaHmil. BeIHYKIEHHBIC DIEKTPUIECKHE KO-
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pas-
Jena

Haumenosa-
HUE pa3JIeJIoB
A TEM

Copepxanue pazzena

®dopma
TeKy-
IIETO0
KOH-
TpOJs

nebanus. [lepemennsiii Tok. ['eneparop nepemernHoro Toka. EMkoct-
HO€ U UHAYKTUBHOE COIIPOTUBIIEHUS IEPEMEHHOI0 TOKa. 3akoH Oma
JUISL SJIEKTPUYECKOM 1IeT IepeMeHHOro Toka. PaboTta 1 MOIIHOCTh
nepeMeHHoro Toka. ['eneparopsl Toka. Tpancdopmaropsl. Toku BbI-
cokoii yactoTsl. [lonyuenue, nepenaya u pacrnpezesneHue IeKTPo-
SHEPrUHu.

DNEeKTPOMarHUTHHIE BOJIHBI. DJIEKTPOMArHUTHOE M0JI€ KaK 0COObII
BUJ] MaTepuu. DIIEKTpOMarHuTHbIe BoHBL. Bubpatop ['epra. OTKpbI-
ThIN KoeOaTenbHbIi KOHTYp. M300perenue paguo A.C. ITonoBsiM.
[Tonstue o paguocsssu. [IpumeHeHNe 371€KTPOMarHUTHBIX BOJIH.
CB00OOIHBIE U BBIHYX/ICHHbIE MEXaHUUECKHE KOIeOaHusl.

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

CB00OOIHBIE ANEKTpOMAarHuTHeIEe Kosebanus. OcuuiiorpaMma nepe-
MeHHOro Toka. Konjencartop B 1ienu nepeMeHHoro Toka. Karyrika
MHIYKTUBHOCTH B 1IN [IEPEMEHHOT0 TOKa. Pe3oHaHC B mocienoBa-
TEJbHOM IIeNH ePEeMEHHOr0 Toka. M3iydeHnre u npuem 31eKTpomar-
HHUTHBIX BOJIH. PanoCBs3b.

2 cemecmp

Ontuka

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

Bonnossle cBoiicTBa cBeta. HTepdepenius cBeta. KorepeHTHOCT
cBeTOBbIX Jyuel. IHTepdepennus B ToHKUX miaeHkax. [lonocel pas-
Hoi TommuHbl. Konbua HetoToHa. Mcnonbs3zoBanue nHtepdepeHunn
B Hayke U TexHuke. Judpaxuus ceera. Judpaxus Ha mienu B na-
pajuienbHbIX Jdydax. JJudpakunonsas pemerka. [lonstue o roiorpa-
¢un. Ionspuzauus nonepeunsix BoiH. [lonspuzanus ceera. JBoii-
Hoe syyenpenomienue. [lomspounsl. Jlucnepcus ceera. Buasl criek-
TpoB. CriekTpsl uciryckanusi. CoekTpsl NOrIoIeHus. Y nbrpaduole-
TOBOE U MH(paKpacHOe u3nyueHus. PeHTreHoBckue jtyuun. Mx npu-
poJa u CBOWCTBA.

3aKOHBI OTPAKEHUS U NpeoMiIeHUs cBeTa. [lonHoe BHyTpeHHEe OT-
paxenue. Ontuueckue npudopsl. UuTepdpepenuus ceeta. Judpax-
s ceera. [lonsgpusanus ceera. [loaydeHne criekTpa ¢ OMOILBIO
npu3Mel. [lonydeHnue cekTpa ¢ HOMOIIbIO AU(PPaKIIMOHHON pe-
meTkd. CeKTpoCKor.

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

DJIEMEHTEI
KBaHTOBOU
buzuku

KBantoBas ontuka. TennoBoe uzinyuenue. Pactpenenenue sHepruu B
criekTpe abcomoTHO uépHoro Tena. KBanroas runoresa [lnanka.
®oronsl. Buenaumii hotosnextpuueckuit 3gpdext. Buyrpennuii gpo-
Toa¢pdext. Tunsl porosnementos. Jlapnenue crera. Ilonstue o kop-
ITyCKYJISIPHO-BOJIHOBOM Npupoe cBera. Pusuka aroma. Pazsutue
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/esioB Coneprxanue pasjaena 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 rajlakTuky.

beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacumpsitona-

sicst Becenennas. Mogens ropsiueit Beenennoit. Ctpoenue u npouc-
xoxzaenue ["anaktuk. DBomronus 38e3. [ umnore3a npoucxoxaeHus
Conneunoii cucremsl. Tepmosinepusiii cunres. [Ipo6iema Tepmo-
siAepHOM 3HepreTuKu. DHeprus CoJiHIa U 3B€3/1. DBOJIIOIUS 3BE3/I.
[Tpoucxoxaenne CoIHEUHON CUCTEMBI.

Ilpumeuanue: 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

dopma
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 SBICHHUH U TpoIIec-
coB. Ponb skcniepuMeHnTa 1 TEOpUH B MPOLIECCE O3HAHUS MIPU-
ponbl. @uznyeckas BenuuuHa. [lorpemnoctu usmepenuit puznye-
CKUX BennuuH. Pusnueckue 3akoHbl. ['paHUIBI IPUMEHUMOCTH
¢u3nuecknx 3akoHOB. [loHsTHE O PU3MUECKON KapTHHE MUpA.
3Havenue Gusuku npu ocsoeHuu npodeccuit CIIO u crenuanbHo-
creii CIIO.

vy, T

MexaHunka

Kunemaruka. Mexannueckoe nemxenue. [lepememenue. I1yTs.
Ckopoctb. PaBHOMEpHOE NPSAMOIMHENHOE ABUKEHHUE. Y CKOPEHUE.
PaBHOnEepemMeHnHOE pssMoNuHeHOe qBIkeHne. CBOOOAHOE Majie-
Hue. JIBrxeHue tena, OpOLIeHHOT0 MO/ YIiIOM K TOpU30HTY. Pas-
HOMEPHOE JIBUYKEHHUE 10 OKPYKHOCTH.

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

3aKOHBI COXpAaHEHUS B MEXaHUKE. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaxtusHoe nBmxkenune. Padora cuibl. Pabora moreHmnaisHbIX
cwil. MomHocts. OHeprus. Kunernueckas sneprus. [lorennuans-
Has SHEprus. 3aKOH COXPaHEHMsI MeXaHH4ecKou sHepruu. [Ipnme-
HEHHE 3aKOHOB COXPaHECHUS.

JlemoHCTpanuu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buapl MEXaHUYECKOTO ABUKEHUS.
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pas-
Jena

Haunmenona-
HHE pa3eoB
U TEM

Conepxanue pazaena

®opma
TEKyIIEeTo
KOHTPOJIS

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

PaBeHCTBO ¥ MPOTHUBOIOJIOKHOCTh HAIPABJICHHS CHJI JICHCTBUS U
MIPOTUBOACHCTBHSI. 3aBUCHMOCTh CHIIBI YIIPYTOCTH OT Aedopma-
uuu. Cusel Tpenus. HeBecomocts. PeaktuBHOE nBrskeHue. Ilepe-
XOJI IOTEHIIUATBHOM SHEPTUH B KHHETUYIECKYIO H 00OpaTHO.
Mexanunyeckue kojiebanus. KonebarensHoe aBmxeHue. ['apmMoHu-
yeckue Kojebanus. CBoOOJHBIC MeXaHHUeCcKre KoeOanus. JIu-
HEWHbBIE MEXaHUYEeCKHE KojebarenbHble cucTeMbl. [IpeBparenue
SHEpruu npu KojedaTensHOM ABMKeHHH. CBOOOIHBIE 3aTyXaro-
e MeXaHu4eckue Konebanus. BeIHYKIeHHbIE MEXaHUUECKHE
KOJICOaHHS.

Yupyrue Bonssl. [lonepeunsie u mpoAoabHbIE BOJIHBL. XapaKTepu-
CTHIKH BOJIHBI. Y paBHEHHE TUIOCKOH Oerymieit BomHbl. MHTEpdE-
penius BonH. [lousTue o Audpakiuuu BoiaH. 3ByKOBBIE BOJIHBI.
YapTpa3ByK H €ro NpUMEHECHHE.

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

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. MneanbHblii ras.
OcCHOBHBbIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Pa3-
Mepbl U Macca MOJIeKyJ U aToMOB. bpoyHoBckoe nBuxenue. ud-
¢by3ust. Cuibl ¥ SHEPTHS MEKMOJIEKYIIIPHOTO B3aUMOICHCTBUSI.
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEpAbIX Ted. CKOPOCTH BH-
JKEHUs MOJIEKYJ U X u3Mepenue. Mneansnsiii ras. /laBnenue rasa.
OcCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B.
Temneparypa u ee uzmepenue. ['a3oBbie 3aKOHBI. AOCOITIOTHBIN
HyJIb TEMIEPATYPHL. TepMOJIMHaMHUUECKas IIKana TEMIEPATYPBHI.
VYpaBHEHHE COCTOSIHUSA UACAIBHOTO ra3a. MospHas ra3osas 1o-
CTOSIHHASI.

OcHoBbI TepMOAUHAMUKH. OCHOBHBIE TIOHSTHS U ONIPEAETICHUS.
BnyTtpeHnHss sHeprust cucteMbl. BHyTpeHHsIs1 SHEpTrust UAealbHOTO
ra3a. Pabota u Teruora xak ¢GopMbl nepeaauu 3Hepruu. Teminoem-
KOCTb. ¥ 1eJIbHasl TEIJIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
[lepBoe Hauano TepmoauHaMuKu. AnnabaTHbii nporecc. [Ipun-
Ui gectBus TemioBoi Mamuabel. KI1JI TemmoBoro apurarens.
Bropoe nHauano repmoarHamMuky. TepMoaHaAMUYeCKas IIKaia
TeMIlepaTyp. XO0JIOAUIbHbIE MAIIUHEI. TerIoBbIe IBUTATENN.
OxpaHa npupoJBbl.

CaoiictBa napoB. Ucnapenue 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 uCnoyib30BaHueE B TEX-
HUKE.

CaolicTBa )XUAKOCTENH. XapaKTEPUCTUKA KUJIKOTO COCTOSTHUS BE-
niectBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUSA IOBEPXHOCT-
HOTO €J10s. SIBI€HUs Ha TPaHUILIE KUIKOCTH C TBEPAbIM TenoM. Ka-
MUJUTSIPHBIE SIBJICHUS.

CBolicTBa TBEPABIX TeJl. XapaKTEPUCTUKA TBEPJOTO COCTOSHUS BE-
niecTBa. YIIpyrue cBOMCTBA TBEPABIX Tell. 3akoH I'yka. Mexanu-
YECKHE CBOWCTBA TBEPABIX Teil. TemIoBoe pacnpeHne TBepAbIX
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paz-
Jena

Haunmenona-
HHE pa3eoB
U TEM

Conepxanue pazaena

®opma
TEKyIIEeTo
KOHTPOJIS

Tel1 ¥ kuakoctell. [lnaBnenne u kpucramuzanus. [IBmxenue 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 Bopl Ipy MOHMKEHHOM
JTaBJICHUHU. SIBJIEHUS IOBEPXHOCTHOI'O HATSKEHUSI U CMAauMBaHMSL.
Kpucrasibl, amopdHble BELIECTBA, )KUAKOKPUCTAUINYECKHE TeIa.

DNeKTpoArHa-
MUKa

DNEeKTpUUECKUH TOK B METaJUIaX. DJIEKTPOHHbIN ra3. Pabora BbI-
X0/1a. DIIEKTPUUYECKHM TOK B SJIEKTPOJIUTAX. DIEKTPOJIN3. 3aKOHBI
®apanes. [IpuMenenue 37aeKTpoin3a B TEXHUKE. DJICKTPUUCCKUN
TOK B razax u BakyyMme. Monuzauus rasa. Buasl ra3zoBbix pasps-
noB. [lonstue o mia3me. CBolicTBa M MPUMEHEHHUE 3JIEKTPOHHBIX
My4YKOB. DIEKTPUUECKUN TOK B MOTYIpoBoAHNKaX. CoOCTBEeHHAS
MIPOBOAMMOCTD HOJIYTIPOBOJHUKOB. [101yTpOBOJHUKOBBIE TPU-
OOpBL. DIEKTPUUYECKOE MOJIe. DIEKTPUUECKUE 3apsAbl. 3aKOH CO-
xpaHeHus 3apsna. 3akon Kynona. Dnexrpudeckoe nosue. Hamps-
KEHHOCTb 3JIEKTpUuecKoro nojs. [IpuHnun cyneprno3uuuu nomiei.
PaGora cui anekTpoctarudeckoro nois. [lorenmnuan. PazHocTs
MOTEHIMAIOB. DKBUIIOTEHIIMAJIbHbIE TOBEPXHOCTU. CBSI3b MEKIY
HaIPsHDKEHHOCTBIO M PA3HOCTHIO MOTEHIMAIOB AJIEKTPUUYECKOTO
noss. Jusnextpuku B anexkTpudyeckoM noiie. [onsgpuszanus au-
anekTpukoB. [IpoBoaHuku B 3nekTpuueckoM nosue. Konaenca-
TOPBbI. DHEPIUs 3apSAKEHHOTO KOHJAEHCATOpa. DHEPIusl JIEKTpUYe-
CKOT'O MOJIsl. 3aKOHBI TIOCTOSTHHOT'O TOKA. Y CJIOBHSI, HEOOXOIMMBbIE
JUIsl BOSHUKHOBEHHUS U NOJJEPKaHUs dJIEKTPUIECKOro Toka. Cuia
TOKa Y TJIOTHOCTB TOKa. 3akoH Oma st ydactka nenu 6e3 9J1C.
3aBHCUMOCTB JIEKTPUYECKOIO CONPOTUBIIEHUS OT MaTepuaa,
JUIMHBI U IJIOLIA/IM TOTIEPEYHOI0 CEUEHHUsl TPOBOAHUKA. 3aBUCH-
MOCTb 3JIEKTPHUUECKOTO COIIPOTUBIIEHHS IPOBOIHUKOB OT TEMIIE-
paTypbl. DJIEKTPOABUKYILIAsl CUJla HICTOYHHMKA TOKa. 3akoH OMa
Juig nosiHoM nenu. CoennHeHne NpoBoAHUKOB. CoeTMHEHNE Uc-
TOYHHKOB AJICKTPUUECKOU dHEpruu B Oatapero. 3akoH Jxoymns—
Jlenua. Pabota 1 MOITHOCTB JEKTPUUECKOT0 TOKa. TernoBoe
NeicTBHE TOKa. DNEKTPUUYECKUH TOK B MOTYIPOBOJAHUKAX.
MaruuTHoe nosie. BeKTop HHAYKIIMKM MarHUTHOTO ToJis. Jlencreue
MarHMTHOT'O TOJISl Ha MPSAMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3a-
KOH Amriepa. BzaumopeiictBue TokoB. MaruuTHbI oTok. Paborta
10 MEPEMEIIICHUIO MPOBOIHUKA C TOKOM B MarHUTHOM moJie. [leu-
CTBUE MAarHUTHOTO I0JIsI Ha ABMKyIMiics 3apsan. Cuna JlopeHna.
Omnpenenenue yeabHOro 3apsaaa. DIeKTPOMarHUTHasE MHTyKIHUS.
DneKTpoMarHuTHas MHAYKIMs. BUXpeBoe aiieKTpuiecKoe node.
CamonHIyKIHs. DHEPryus MarHUTHOTO TOJIA.

B3aumonelicTBue 3apspkeHHBIX Tedl. [IpoBoAHMKY B 2neKTpHUUe-
CKOM 1oJe. J{dneKkTpuKky B a5ieKTpuieckoM nose. KonneHncaTopsl.
TemnnoBoe neiicTBue 3nekTprudeckoro Toka. CoOCTBeHHAs U MPH-
MecCHas MPOBOIUMOCTb MOTYITPOBOAHUKOB. [10TynpoBOAHUKOBBIN
muon. Tpanzucrtop. OnsiT Opcrena. BzaumonelicTeue npoBoIHU-
KOB ¢ TOKaMH. OTKJIOHEHHE AJIEKTPOHHOTO ITyYKa MarHUTHBIM T10-
JeM. DJIEeKTPOIBUTATENb. DIEKTPOU3MEPHUTEIbHbBIE TPUOOPHI.
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TEKyIIEeTo
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DnekTpomMarauTHas MHAYKIuSA. Onbitel @apanes. 3aBUCUMOCTh
OJ1C caMOUHIYKIIMH OT CKOPOCTU WU3MEHEHUs CUJIbl TOKA U UH-
DYKTUBHOCTH IIpOoBOAHUKA. PaboTa anekrporeneparopa. Tpanc-
dhopmMartop. DnekTpoMarHuTHeie kojaebanus. CBOOOHBIC AIIEKTPO-
MarHuTHele konebanus. [IpeBpaiienue suepruu B KosueGaTeIbHOM
KOHTYpE. 3aTyXaroIue 3J1eKTpOMarHuTHeIe Konebanus. ['enepa-
TOp HE3aTyXaIoIUX IEKTPOMArHUTHbIX KoseOaHuil. BeinyxaeH-
HBIC dJIeKTpuueckue kKonedanwus. [lepemennslit Tok. ['eneparop me-
peMeHHOro Toka. EMKOCTHOE M MHAYKTHBHOE CONTPOTUBJICHHUS T1€-
peMeHHOoro Toka. 3akoH Oma /115 3eKTPUUYECKOM e epeMEeH-
HOTro ToKa. PaboTa 1 MOIIHOCTH EpeMEHHOTr0 TOKa. [ eHepaTopsl
Toka. Toku BbICOKOM "acToThl. [lonydenue, nepegava u pacupeae-
JIEHUE 3JIEKTPOIHEPTUH. DIIEKTPOMATHUTHBIEC BOJIHBI. DIIEKTpOMar-
HUTHOE T10JIe KaKk 0coObIi Bu Matepun. Bubparop I'epua. OTKpsI-
ThII KoJiebaTenbHbIN KOHTYD. [loHsTHE 0 pagnocesasu. [Ipumene-
HUE 3JIEKTPOMAarHUTHBIX BOJIH. CBOOO/IHBIE U BHIHYKJCHHbBIE ME-
xaHuueckue konebanus. Pezonanc. OO6pazoBaHue 1 pacupocTpa-
HEHUE YIpYyrux BosH. YacToTa KosebaHuil U BHICOTA TOHA 3BYKa.
CB0OOIHBIE ANMEKTPOMArHUTHBIE Kosebanus. OciuuiorpaMma me-
peMeHHoro Toka. Konaencarop B enu rnepeMeHHoro toka. Ka-
TYyIIKa UHAYKTUBHOCTH B MU NMEPEMEHHOT0 Toka. Pesonanc B
MIOCJIEI0BATEIbHON LIENHU IEPEMEHHOI0 TOKa. M3nyduenue u npueM
ANEKTPOMArHUTHBIX BOJIH. Pannocssi3b

2 cemecmp

OnTtuka

IIpupona cera. CKOpPOCTh pacpOCTPAHEHUs CBETA. 3aKOHBI OTpa-
JKeHUs U npenomMieHus ceera. [lonmHoe otpaxkenue. JIun3el. a3
KaK onTuyeckas cucreMa. Onrudeckue npuoopsl.

Bonnossle cBoiicTBa cBeta. IHTepdepenuns ceera. KorepeHnt-
HOCTB CBETOBBIX Jiyueil. IHTepdepeHtys B ToHKUX mieHkax. [lo-
Jockl paBHoM TonmuHbl. Konbia Hetorona. Mcnonb3oBanue nH-
TepdepeHiuu B Hayke U TexHuke. udpakuus ceera. Judpakuus
Ha IIEJH B MapajienbHbIX Jydyax. Judpakuronnas pemerka. [lo-
Hsatue o rojorpaduu. [lonspuzanus nonepeunsix BosH. [lonspu-
3anus cBeta. J[BoliHoe myuenpenomiienue. [lomssponnst. {ucnep-
cus cBeta. Bunel criektpoB. CnekTpsl ucyckanus. CIeKTpsl 1o-
[JIOIIEHHUA. Y IbTpapuoIeTOBOE U UH(PPAKPACHOE U3ITyUEHHUSI.
PenTrenoBckue nyun. 3aKOHbI OTPAXKEHUSI U IPEJIOMIIEHUS CBETA.
[TonHOE BHYTpeHHEee oTpaxeHue. ONTHYECKHe MPUOOPHI.
Wntepdepennus ceera. Audpakius ceera. [lonspuszanus ceeta.
[Tonydyenue criekTpa ¢ oMo npu3Mbl. [lonydenue criekrpa ¢
MOMOIIBIO AU paKIMOHHON perieTkd. CHeKTpOCKOI.

[Toctynater DiiHmTeiiHa. CBS3b MacChl M JHEPTUU CBOOOTHOM Ya-
CTHIIbl. DHEPTUS MOKOS.

DJIEMEHTEI
KBaHTOBOU
buzuku

KBanToBas ontuka. TennoBoe uzinyuenue. Pactipenenenue suep-
T'MH B CIIEKTpe a0COMI0THO uépHoro Tena. KBantoBas runoresa
[Inanka. ®otonbl. BHemnuit porosnekrpudeckuii 3pdext. Bayt-
pernuit porodddext. Tunsl porosnemenTos. JlaBneHue cBeTa.
[ToHsiTHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPO/IE CBETA.

®Pusuka atoma. Pazsurre B3IUISLI0B HA CTPOCHUE BEILIECTBA.
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Bcenennoit

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

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

sHeprus. Hama 3Be3qHas cucrema — ["anmakruka. pyrue ranak-
TuKku. beckoneunoctb Beenennoit. [lonsitue o kocmosnoruu. Pac-
mmpsitomasica Beenennas. Mogaens ropsiaeit Beenennoii. Ctpoe-
HUE U IpoucxoxaeHue [ anaktuk. DBonronus 38e31. ['unoresa
npoucxoxaeHuss ConHeuHon cucteMbl. TepMOosSIepHBI CUHTE3.
[Ipobnema TepmosinepHoit s3HepreTuku. JHeprus CoJHIa U 3BE3].
Oodonus 3Be37. [Ipoucxoxaenue CoaHEUHONW CUCTEMBI.
Conneunas cucreMa (Mozens). @otorpaduu miaHer, caenaHHbIe C
kocMmuueckux 30H10B. Kapra JIyns! u ruianer. CTpoeHue u 3BOIIIO-
nusa BeegeHHoi.

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

2.4.3. lIpakTyeckue 3aHATHUS

HaumenoBanue pas-
nena

ConeprkaHue MPaKTUIECKUX 3aHATUN

dopma
TEKyILEero
KOHTPOJIS

1 MexaHnka

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

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

H3ydyeHne 0coOOEHHOCTEN CHUITBI TPeHHSI (CKOIbKEHUS).

HccnenoBanue ABUKEHUS Tela MOJ JEHCTBUEM ITOCTOSIHHOM CHIIBL.

CpaBHeHI/Ie pa6OTBI CHJIBI C U3BMEHEHHEM KHHETHUYECKOM OHCPIrun

ITP

OCHOBBI MOJIEKYJISIP-
2 | HOM (U3MKH U Tep-
MOJIUHAMUKH

I/I3MepeHHe BJIA)KHOCTH BO3JaYyXa.
HBMepeHI/Ie MMOBEPXHOCTHOT'O HATAXKCHUS KUIAKOCTHU.

pacTspkeHus. M3ydeHne TemioBoro paciinpeHus TBEpAbIX TEII.
H3ydyeHne 0cOOEHHOCTEHN TEMI0BOIO PACIIMPEHHUSI BOJBI.

Habmonenue npornecca kpuctannuzauuu M3ydenue nepopmannn

I1P

3 | DaeKkTpoauHaMuKa

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

W3ydenue sBIeHUS 2IEKTPOMArHUTHON MHAYKIIUH.
Onpenenenne ko3P uIMeHTa moyIe3HOro ASUCTBUS
ANEKTPUYECKOTO YaHUKA.

Omnpenenenne TeMIepaTypbl HUTH JaMIThl HAKATHUBAHHUS.
Onpenenenrie 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS] ICTOYHUKA
HANPSDKEHUSL.

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

I1P

4 Onruka

N3yuenne n3o0paxxeHus MpeIMETOB B TOHKOM JIMH3eE.
N3yyenne nnreppepeHuu 1 qudpakiuy cBeTa.
['pagynpoBKa CIEKTPOCKOINA U ONPEAEIECHUE ITTMHBI BOJIHBI

I1P
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HaumenoBanue pas- . Popma
Ne CopnepxaHue NPaKTUIECKUX 3aHITUN TeKyLIEero
Acaa KOHTPOJIA
CHEKTPAJIbHBIX JIMHUM.
DIIEMEHTHI N3yuenune NBM>KEHUS] CBOOOAHOMN YaCTUIBI U IPOXOXKACHUS
5 KBaHTOBOM YaCTHIIBI Yepe3 MOTEHIIUATBHBIN Oapbep. I1P
bu3uKu M3y4eHre MOMEHTOB UMITYJIbCA 3JIEKTPOHOB U aTOMOB.
SBoJTOLH N3zyuenne monenu ConHeunoit cuctemsl. @otorpaduu miaHer,
6 BeeerHoi clieJJaHHbIEe ¢ KOCMUYeCKUX 30H10B. Kaprta JIyHbI U 11aHeT, I1P
METEOPUTOB, ACTEPOUI0B, KOMET, YEPHBIX JIbIP, 3BE3/1 U FAIAKTUK
2.4.4. CoaepxxaHue caMOCTOATEJIbHOM padoThI
CamocrosrenbHas padoTa y4ueOHbIM IJIAHOM HE IPESYCMOTpPEHA.
3. OBPA30OBATEJIBHBIE TEXHOJIOT'TA
3.1. O0pa3oBaTebHbIe TeXHOJIOTHH NP POBEACHUH JIEKIUI
. |Koiu-Bo
Ne Tema Bunpl npumensiemMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI HACOB
Breene HKT-Texnomnoruu, [IpobneMHbIe TEKITUH, TEKIIMA-BU3Ya- >
JIM3aluuU, MyJIbTUMEIUNHBIC IPE3CHTALUU
UKT-Texnonoruu, [IpobneMHusie JeKIuu, TEKIIUU-BU3Ya-
1 | MexaHuka ST ’ 8
JM3alMH, MYJbTUMEIUNHBIEC IPE3CHTAUU
> Monekymnspras puszuka. | MKT-Texaonoruu, [IpoOneMHbIe TEKIMH, JTCKITUH-BH3ya- 6
TepmonnHaMuka JIM3aluu, MyJIbTUMEIUNHBIC IPE3CHTALUU
3 | SexrpommHamixa HKT-Texnomnoruu, [IpobneMHbIe TEKITUH, JTEKIIMA-BU3Yya- 10
P JM3alUu, MYJIbTUMEIUNHBIE TPE3CHTALUU
4 | Onmuxa UKT-Texnonoruu, [IpobnemMHble NTEKIUH, TEKIIMU-BU3Yya- 6
JU3alMH, MYJbTUMEIUNHBIEC IPE3CHTAUU
5 JIeMEHTEI KBAHTOBOH UKT-Texnonoruu, [IpobneMHubie JeKIUH, TEKIIMU-BU3Ya- )
(bu3HKH. JU3alMH, MYJbTUMEIUNHBIEC IPE3EeHTAUN
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 Bunsl npumMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA 4ACOB
1 | Mexanuka CemuHapckue 3aHsTHS, pa300p penieHus 3a1a4 8
Monexynsapaas ¢pusuka. Tep-
2 yapHas p CemuHapckue 3aHaTus, pa3d0p peleHus 3aaay 6
MOJIMHAMHUKA
3 | DneKkTpoaMHaMHUKa CeMmuHapckue 3aHsTHs, pa300p pereHus 3a1au 10
4 | DnemeHTHI KBaHTOBOM pu3uku | CeMuHaApCKue 3aHATH, pa30op pelieHus 3a1ad 6
5 | Onruka CemuHapckue 3aHaTus, pa300p peleHus 3aaau 2
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.. | Kon-Bo
Ne Tema Busl npuMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHIA HACOB
6 | DBousouus BeeneHHOM. CemuHapckue 3aHATUs, pa300p peleHus 3a1a4 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 pusuku, yn. umurpona, 200, aya. 404;
— crenuanu3upoBaHHas Me0Oeslb U CUCTEMbI XpaHEeHHUd (JI0CKa KJacCHas, CTOJ U CTYJ YUUTels,
CTOJIBI ¥ CTYJIbSI YICHUYECKHUE, MKADBI 1711 XpaHSHHS yIeOHBIX MTOCOOUH, CHCTEMBI XpaHEHUs TaOIHI U
IJIAKaTOB);
— TEXHUYECKHUE CpeAcTBa o0OydeHus (pabouee MeECTO YYHTENs: KOMIBIOTED YUUTEINs,
BHJICOITPOEKTOP, IKpaH, JuiiensuonHoe [10);
— JEMOHCTPAIIMOHHBIC  y4eOHO-HArJISAHBIE MOCOOUST  (KOMIUICKTBI ~ CTCHJIOB,  TaOJIUIIBI
JIEMOHCTPAIIMOHHBIC, IOPTPETHI BRIAAOIIUXCS (PU3UKOB);
— 1a00pPaTOPHO-TEXHOJOTHIECKOEe 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, OECCPOYHO)

o Wutepuer Opaysep Google Chrome (OecruiaTHoe mporpaMMHoOe oOecriedeHne, He orpa-
HUYEHO, 6eCCPOYHO)

o K-Lite Codec Pack — yHuBepcanbHblif Ha00Op KOJIEKOB (KOAMPOBIIUKOB-/IEKOIUPOBIIH-

KOB) M YTHJIUT JUIsl IPOCMOTpa U 00paboTKM aynuo- u Buaeodailnos (GecriaTHoe nporpaMMHoe obec-
reyeHue, He OrPaHNYeHO, OECCPOUHO)

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

nokymeHToB B ctanaapte PDF (OecrimaTtHoe mporpaMMHoOe oOecrieueHre, He OrpaHuyeHo0, 0€CCPOUYHO)
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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 : Yy4eOHMK [UIi 00pa3oBaTENbHBIX OpPTraHW3alUMH,
peaM3yomux 00pa3oBaTeIbHBIC MPOTPAMMBbl CpeIHEro mnpodeccuoHanbHoro oodpaszosanus / H. C.
[TypermieBa, H. E. Baxxeesckas, J[. A. Ucaes, B. M. Uapyrus. — 2-e u3a., crep. - Mocksa : [IpocBenienue,
2025. - 517 c. — (YuebOnuk CIIO). - ISBN 978-5-09-124948-4. - Texkct : anexrtponnsid. - URL:
https://znanium.ru/catalog/product/2202345. — Pexxum 1ocTyma: mo Mmojmucke.

2. ®usnka. bazoBeiii ypoBeHb. IlpakTukyMm Mo pemieHuto 3amad : ydeOHOe mocoowue,
pa3zpaboTaHHOE B KOMIUIEKTE C YYEOHHMKOM JUIsi OOpa3oBaTENbHBIX OpraHU3alUd, pPeaTH3yIOIINX
oOpa3zoBartenpHbIe POrpaMMbl cpeaHero npodeccuonansuoro oopaszosanus / H. C. [lyperuesa, H. E.
Baxeesckas, [I. A. Ucaes, B. M. Yapyrus. — 2-e usn., crep. - Mocksa : [Ipocsemienue, 2025. - 240 ¢. —
(Yuebnux CIIO). - [ISBN 978-5-09-124947-7. - Tekcr : osnekrponHsli. - URL:
https://znanium.ru/catalog/product/2202344 . — Pexxum 1oCTyMa: Mo MOAMUCKE.

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 KaTajaor
[Toctynnenus nurepatypsl B OnbinoTeku puinanon
[Toctynnenus nuccepranuii 1 aBTopedepaTon
CraTbM U3 NEPUOJUKU U HAYYHBIX COOpPHUKOB ¢ 2016 T.
CraTbu U3 NEPUOANKHN U HAyYHBIX COOpHUKOB 110 2016 T.
I"a3eTh! 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. O0pazoBarenpHas mnatdopma «tOpaitt» https://urait.ru/
4. OBC «ZNANIUM» https://znanium.ru/
5. O3BC «BOOK.ru» https://www.book.ru
6. Ob OUILI «Akagemusi» https://academia-moscow.ru/elibrary/

Ipodeccnonanbubie 0a3bl JAHHBIX

1. BuptyanbHslif unTanbHblii 3a1 Poccuiickoii rocynapctsenHoi oubnuorexu (PI'b)
https://ldiss.rsl.ru/
HanmonanwsHas anektponHas 6ubnuoreka https://rusneb.ru/
baswl manueix kommanun «MBUC» https://eivis.ru/
Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/
MUAH. [TonHOTEKCTOBAS KOJUIEKITMS MaTEeMAaTUUECKHUX KypHAJIOB http://www.mathnet.ru
[TomHOTEKCTOBAS KOJIEKIMS KypHaIoB Ha rmiuardopme PIIHU (DnekTpoHHbIE 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 coluo-ryManuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/
NudopmanmoHHble cIPaBOYHbIE CHCTEMbI
1. Koucynbrant [lmtoc - cipaBoyHast mpaBoBasi cUCTeMa (JIOCTYII IO JIOKAJTbHOM CETH ¢ 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. OrtkpsbITas cpeaa MOAyIbHOTO quHaAmMH4eckoro o0yuenus Kyol'y
https://openedu.kubsu.ru/
2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IMyOIUKaIMi U KOHGEpeHIUH
http://infoneeds.kubsu.ru/
3. DnextpoHHsIit apxuB gqokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. METOJAUYECKUE YKA3AHMS JJI51 OBYYAIOLIMXCS MO OCBOEHMIO
TUCHUIIMHBI

3aJ10roM yCIEeUIHOr0 OCBOEHUS yueOHOro Kypca « Du3nKay sBIsSETCs NOCEIIEHUE JTEKIIMOHHbBIX
U MPAKTUYECKUX 3aHATUH (J1abopaTOpHBIX padOT), TaK KaK MPOMYCK OJHOTO, a TeM 00Jiee HECKOJIBKUX
3aHATHA MOXKET OCJIOKHHUTb OCBOEHHUE PAa3JEIOB Kypca. Ydaluecs JUlsl MOJHOLEHHOTO OCBOCHHSA
JIOJKHBI COCTaBJISITh KOHCIEKTHI KaK MPHU MPOCIYIIMBAHUN €r0 TEOPETUYECKOH (JEKIIMOHHOM) YacTH,
TaK U MpH MMOATOTOBKE K MPAKTHUUYECKUM 3aHATUAM. JKenaTenbHo, 4TOObI KOHCTIEKTHI JIEKIIUH U CeMHHa-
POB 3aIUCBHIBAJIUCH B JIOTUYECKON MOCIIEI0BATEILHOCTH U3YUEHHS Kypca U COJIEP)KaJIUCh B OJTHOM TET-
panu. 910 obecneyut Ooee MOTHYI0 HOArOTOBKY KaK K TEKYIUM Y4e€OHBIM 3aHSTUSAM, TaK U CECCUOH-
HOMY KOHTPOJIIO 3HAHUIA.

B xoze nekuuii npenogasarens U3araeT U pa3bsCHIET OCHOBHBIE, HAN0OJIee CI0XKHbIE TOHS-
THS TEMBI, a TAK)K€ CBA3aHHbBIE C HEM TeOpeTHUYeCKUe U MPaKTUYECKUEe MPOOJIEMBbl, TaeT pEKOMEH AU
Ha CEMUHAPCKOE 3aHATUE U yKa3aHHUs HA CAMOCTOSITETIbHYIO PaboTy.

[IpakTuueckue 3ausaTus (;1abopaTopHbie padOTHI) 3aBEPIIAIOT U3yUECHHE HanOoJIee BAXKHBIX TEM
yueOHOM TUCHMIUIMHBI U CITy>KaT [yl 3aKpEeIUIeHUs] U3YYeHHOro MaTepHuaa.

JunakTryeckue ey MpakTUIeCKuX 3aHsATUH (JTabopaTopHBIX padoT):
— yriayOseHue, CUCTeMaTHU3alMsl U 3aKperyieHre 3HaHU, IPEeBpaIleHue UX B YOSKICHMUS;
— MpOBEpKa 3HAHUM;
— MPUBUTHE YMEHHI U HAaBBIKOB CAMOCTOSATEIbHON padOTHI C y4eOHUKOM, CTaThel U Tp.;
— pa3BUTHE KYJIbTYpbI peur, POPMUPOBAHNE YMEHUS ApIYMEHTHUPOBAHO OTCTaWBATh CBOIO TOUKY
3peHus1, OTBeYasi Ha BOIIPOCHI APYTUX CTYJEHTOB U IPENOAABATENS;
— YMEHHE CIylaTh IPYruX, 3a1aBaTh BOIIPOCHI.

B 3aBucuMOCTH OT CTENEHM aKTHUBU3ALMU MHEMHUYECKON WM MBICIUTENbHON NeATeIbHOCTH
CTYZICHTOB (DOPMBI OpraHU3ALMU CEMUHAPCKUX 3aHATUI MOXKHO pa3fefUTh Ha J[Ba THUIIA:

1) penpoTyKTUBHBIH U 2) TPOAYKTHUBHBIH.

PenpoykTUBHBIM THUII OpraHM3aluy 3aHATHS NPEANOJaraeT, IpekIe BCEro, aKTHBHU3ALUI0
MHEMHUYECKHX CIOCOOHOCTeH CTyneHTOB. OHM JOJKHBI 3allOMHUTh U TEpecKa3aTh OINpeaeleHHbIN
yueOHBI MaTepuall Ha OCHOBE MaTepuaa JEKIUNH Wi y4eOHUKOB.

23


https://www.prlib.ru/
https://sochum.ru/
http://cyberleninka.ru/
http://www.lektorium.tv/
http://www.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://dic.academic.ru/
https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

[TpoaAyKTUBHBIA THUI OpraHU3alMK 3aHATHS NPEANOiaraeT aKkTHBH3AIMIO MBICIUTEIbHBIX
crocoOHOCcTe cTyneHToB. OHM JOJDKHBI CPaBHUTH, MPOAHATN3UPOBATh, OOOOMIUTH, KPUTHYECKU
OLIEHUTD, C/IEATh YMO3AKIIOUEHNE HA OCHOBE YCIBIIIAHHOTO WIIM IIPOYUTAHHOTO MaTepuaa.

Buna (popma) mpakTudeckux 3aHATHA (J1aOOpaTOPHBIX pabOT) OMpEAeNseTcs COASpKaHHEM
TEMBI, YPOBHEM IOATOTOBKU CTYACHTOB JJAHHOM TPYIIIBI, HAPABIEHUEM U MPOPUIEM UX MOITOTOBKH,
HEOOXOIMMOCTBIO YBSI3aTh MPENOIaBaHue yUeOHOW AUCIUILIUHBI C IPYTHUMHU TUCIUTUTMHAME, U3ydae-
MBIMHU CTyJIeHTaMu. Bun ceMuHapa npu3BaH crocoOCTBOBAaTh HaHOOJIEe TIOJTHOMY PACKPBITHIO COJIEP-
KAHUS U CTPYKTYpBI 00CYX/IaeMOW Ha HEM TEMBbI, 00CCIICYUTh HAMOOJBIIYK aKTUBHOCTH CTYICHTOB,
pelleHre O3HABATEIbHBIX M BOCIIUTATEIIBHBIX 3a/1a4.

Haubosee pacipoctpaneHHON (GOPMOI MPAKTHUECKUX 3aHATHIA 10 (PU3UKE SIBIISCTCS PEIICHHE
pacueTHbIX 3a/a4. Tak Kak 3TO OJIMH U3 MPUEMOB 00YYEHUS, TIOCPEICTBOM KOTOPOTro 00ecrieunBacTCs
Oosee TIy0OKOE U OJTHOE YCBOCHHE YUEOHOT0 MaTepHaa 1o JUCIHUILIMHE, TO OH 3aHUMAaeT B pu3nde-
CKOM 00pa3oBaHHM BaKHOE MecTO. UTOOBI KaYE€CTBEHHOTO OCBOMTBH NPEAMET, U3yUEHHE TEOpeTHYe-
CKOT'0 MaTepHasa JIOJHKHO COUYETaThCs C CUCTEMATUYECKUM PEUICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHBII Kypc pa3BUBACT y YYalIUXCsl YMEHHE PellaTh TCOPETUUYCCKHUE U PacUCTHBIC 3aJ1auH, a
TaKKe 00IIMe HHTEIUIEKTyalIbHbIe YMEHHS M HABBIKK — aHAJIM3UPOBATh, KOHKPETU3UPOBATH, 0000IIATh,
MPUMEHSTh IPHUEMbI CDABHEHUSI.

Pemenne 3amau criocoOCTBYET OCO3HAHUIO YYAIIUMHCS CBOEH COOCTBEHHOW NEATEILHOCTH,
o0ecreYrBaeT UX CaMOCTOSITEIILHOCTh U aKTUBHOCTh, (POPMHUPYET YMEHHUS IPUMEHSTh TIOJTYYCHHBIC 3HA-
HUS B HECTAHAAPTHBIX, TBOPUYECKUX 3a/IaHUAX. Y CTYIEHTOB TaK)K€ BOCHUTHIBACTCS TPYIOTIO0HE, 1IeIe-
YCTPEMJICHHOCTb, Pa3BUBACTCSl YYBCTBO OTBETCTBEHHOCTH, YITIOPCTBO U HACTOHYMBOCTD B IOCTUKCHUU
MOCTABJICHHOM 1IeTH. B mporecce pemmenus 3a1a4d peain3yoTcsi MEXKITPEIMETHBIE CBSI3U, YTO MTO3BOJISET
yUaIIuMCs MOJTy4YaTh [EJIOCTHOE NPEACTABICHUE 00 OKPYIKAIOIIEM MHPE C IEJIbI0 UCIIOJIb30BAHUS €T0 B
JanpHermen xu3an. MIHTerpanus ¢ TeMu npeaMeTaMu, KOTOPhIe KaXKyTCs CTYACHTaM JJOCTATOYHO MPH-
BJICKATEJIbHBIMH, ITO3BOJISICT YCIEIIHO TOBBIIATh HHTEPEC K PU3UKH M pa3BUBATh MOTHUBAIUIO €€ U3Y-
4yeHus. VIHTerprupoBaHre ¢ MPUKIAJAHBIMUA AUCHUILIIMHAMU PACKPHIBAET BO3MOYKHOCTH MPAKTHYECKOTO
MPUMEHEHHSI TPUOOPETaEMBbIX 3HAHUH.

CamocTosTenbHas paboTa ydammxcs siBisieTcs BakHeled gopmoill yuyeOHO- MO3HaBaTENb-
Horo nporecca. Llenp 3ananuii 1uig caMOCTOSATENbHONU PabOThl — 3aKPENUTh U PACIIUPHUTH 3HAHUS, yMe-
HUS1, HABBIKU, TPUOOPETEHHBIE B Pe3yJIbTaTe H3yUCHHS TUCIUITINHBI; OBJIJIETh YMEHUEM HCTIOIh30BATh
MIOJTyYCHHbIE 3HaHUS B MPAKTUUECKOM padoTe; NOIyYUTh NEpBUYHbIE HABBIKH NMPO(eCcCHOHAIBHOM Jies-
TEJBHOCTH.

3aaHus sl CAMOCTOSITENIbHON paOOThI BBIMTOJIHAIOTCS B TUCBMEHHOM BH/JIE BO BHEAYAUTOPHOE
Bpems. Pabora omkHa HOCHTH TBOPUYECKHI XapaKTep, IPU ee OICHKE MPEero/aBaTeib B MEPBYIO OYe-
pellb OlIeHHBaeT 000CHOBAHHOCTh U OPUTMHAIBHOCTD BHIBOJIOB. B niicbkMeHHO# paboTe 1o Teme 3a1aHus
YYaIIMKCs JOIHKEH TOJTHO U BCECTOPOHHE PACCMOTPETh BCE aCMEKThI TEMBI, YETKO C(HOPMYITHUPOBATH U
apryMEHTHPOBATh CBOIO MO3MIIHUIO MO HCCIETyeMbIM BollpocaM. BrIOOp KOHKpETHOro 3afaHus Jyis ca-
MOCTOSITETHHOHN pabOTHI TPOBOIUT MPETIOIaBATEINh, BEAYIIHIA MPAKTUIECKUE 3aHITHS B COOTBETCTBUH C
NepevYHeM, YKa3aHHBIM B IUIaHAX MPAKTUUYECKUX 3aHATUH.

Obwue npasuna 8bINOIHEHUSL NUCOMEHHBIX pabom

Ha nepBoM 3aHATHH CTYIEHTHI TOJKHBI OBITH TPOMH(GOPMHUPOBAHBI O HEOOXOIUMOCTH COOJIIO-
JICHUSI HOPM aKaJIeMHUYECKOW 3TUKU U aBTOPCKUX TpaB B X0J€ 00y4eHus. B gacTHOCTH, pemocTaBIis-
FOTCS] CBEJICHUS:

- o0r1ast uHpopmalus 00 aBTOPCKUX MpaBax;
- npaBuja UUTHPOBAHUS;
- npaBuia 0pOPMIICHUS CCUIOK;

Bce nmeromnuecs B TEKCTe CHOCKH TIIATEIBHO BBIBEPSIOTCS U CHAOKAIOTCA «apecammy.

Henonyctumo BkitoyaTh B CBOIO pabOTy BBIAECP)KKH U3 pabOT APYrHX aBTOPOB O€3 yKazaHHs
Ha 3TO, NTEPECKa3bIBaTh UyKyI0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKH K HE, HCIIOIb30BaTh UyKUE UACH
0e3 yKazaHUs epBOMCTOYHUKOB (3TO KacaeTcs U MH(popmaruu, HaiiieHHoi B IHTepHeTe). Bee cimydan
TUTaruara JOJDKHBI ObITh UCKITFOUEHBI.
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CIucoK HCTI0JIb30BAaHHOM JINTEPaTyphl JOKEH BKIIOYATh BCE MCTOYHUKU WH(POpMAIIUHU, U3Y-
YCHHBIC U MTPOPAOOTAaHHBIE CTYICHTOM B IPOIIECCE BBHITIOTHEHUST PabOThI, U JJOJDKEH OBITh COCTABIICH B
coorercTBuM ¢ 'OCT P. 7.0.5-2008 «bubnuorpadpudeckas ccpuika. O0uire TpedoBaHus U MPaBUIIaY.

W3yuenne o0meoOpa3oBaTebHON yUeOHOH aucuiuinHbl «Du3nka» 3aBepiiacTcsi MoJIBee-
HUEM UTOTOB B (hopme mudhepeHInpOBaHHOTO 3aUeTa B paMKaxX IPOMEKYTOUHOM aTTeCTallH CTYCH-
toB B nporiecce ocBoenust OIIOIT CIIO ¢ monydenunem cpeanero oomero oopazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTHA

7.1. Kpurepumn OueHKH 3HAHU I

Orenka Bamn

O0001enHas OLleHKa KOMIIETEHIIUT
(2-5 6aioB)

«HEYOOBJICTBOPUTCIIBHO»

N 2 Oaiuia
- HyJICBOW YPOBCHb

OOyyJaromuiicsi He OBJIA N OIIEHHBAEMOW KOMIIETEHIINEH, HE pacKpBI-
BaeT CYIIHOCTh IIOCTAaBIIEHHON TIpobieMbl. He ymeeT mpuMeHsTh Teope-
TUYECKHE 3HAHUS B PELICHUH NPAKTUYECKON cuTyanuu. JJomyckaer
omKOKY B MPUHUMAEMOM PEUICHUH, B Pa00Te ¢ HOPMATHBHBIMU JIOKY-
MEHTaMH, HEyBepEHHO 00OCHOBBIBAET NOJTYUYCHHEIE pe3yIbTaThl. Marte-
pHan u3naraeTcs HeJIoTHYHO, OECCUCTEMHO, HEJOCTATOYHO TPAMOTHO.

«YOOBJIETBOPUTEIBLHO

" 3 daiuta
- TIOPOT'OBBIN YPOBEHB

OO0yuaroruiicst ocBom 60 - 69 % olleHUBacMON KOMITETESHITUH, TTOKa3bI-
BaeT Y/IOBJIICTBOPUTENILHBIC 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 JOKA3aTelIbHO 00OCHOBBIBATH CBOU CYXICHHUSL.

«XOPOILO

. 4 bamna
- 0a30BBIN yPOBEHD

O6yuarommuticst ocomt 70 — 89 % orneHnBaeMOl KOMIETEHIIUH, YMEET
NpUHUMATb TCOPCTUICCKUEC 3HAHUA U HOJ'Iy‘-ICHHbIﬁ HpaKTI/ILICCKI/Iﬁ OIIBIT
B PEILICHNUH MPAKTHYECKOW CUTYaIlU. Y MeJo paboTaeT ¢ HOPMAaTHBHBIMH
JOKYMEHTaMH. Y MEeT apryMEHTHPOBATh CBOU BBIBOJIBI M IPUHUMATD Ca-
MOCTOATCIIbHBIC PCIICHHMA, HO JOITYCKACT OTAC/IbHBIC HETOYHOCTH, KaK I10
COACPKAHNUIO, TaK U 110 YMCHHWIO, HABbIKaM paGOTBI C ITOCTAaBJICHHOM BO-
TIPOCOM.

«OTJIINYHO)

N 5 bayIoB
- IPOJIBUHYTHIH YPOBEHB

O6yuarommuticst ocomst 90 — 100 % oneHMBaeMoii KOMITETEHITUH, YMEET
CBS3BIBATh TEOPHUIO C PAKTUKOM, IPUMEHATH NOJIYYEHHBIN paKkTHIe-
CKHH OIIBIT, aHAJIM3UPOBATS, JI€NATh BBIBOJBI, IPUHUMATh CAMOCTOSTEIb-
HBIC PEICHUs B KOHKPETHOW CUTYAIlUH, BEICKa3bIBaTh U 00OCHOBBIBATH
CBOM CyXJeHHs. JleMOHCTpUpPYET YMEHHE BECTH OeceIbl, KOHCYIbTHPO-
BaTh IPaXK/1aH, BRIXOAUTH U3 KOHGIMKTHBIX cUTyauuid. Bnaneet HaBbI-
KaMu paboThI ¢ pelieHreM 3a/1a4, puMepoB. Biajgeer nmucsMeHHON U
YCTHOM KOMMYHHUKAILIUEH, JIOTHYECKAM HU3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPeACTBA LIS NPOBEACHUS TeKYIeH aTTecTaluu

B nanHoMm paszene npuBoAsATcs 00pasibl OLEHOUYHBIX cpeaAcTB. [10IHBIH KOMIIEKT OleHOY-
HBIX CPEJNICTB MPUBOIUTCS B DOH/IE OIIEHOYHBIX CPEIICTB.

Texymuit KOHTPOJIb TPOBOAUTCA B (hopme:

— (bpoHTaNBHBIHN OIpoC

— WHVBHTyaJIbHBIA YCTHBIM OITPOC

— MMHMChbMEHHBIN KOHTPOJIb

— TECTHPOBAHUE 110 TEOPETHUECKOMY MaTepHaITy
— nmpakThyeckas (JJ1abopaTopHasi) pabora
— 3aI1Ta BBIMOJHEHHOTO 33/I1aHHUS.
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7.2.1 IlpuMepHBIe TeCTOBbIE 3aJaHUs AJIs1 IPOBe/IeHUs TeKylIeil aTTecTaluu:

Cuny, ¢ komopoti 6ce mena npuma2u8arOmcs opy2 K opyey, Hazvl8aiom:

[] A CHWIOHU TpeHUs
1 b CHJIOH ynpyrocTu
[ 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 yMEHBIINTD 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 ymenvwumcs 6 100 pas, ecnu:
Tena conmu3uth Ha 100 MeTpoB;

J
>

[ B Tenaynamuth Ha 100 MeTpoB;

B PpacCTOsHHUE MEXAY TECIaMU YBCIUYUTH B 10 pas.

J

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

MexaHuKa — 3TO 4acTh (PU3HUKH, KOTOPasi M3y4yaeT 3aKOHOMEPHOCTH MEXaHHUYECKOTO JABKEHHSI
Y IIPUYMHBI, BBI3BIBAIOILNE WU U3MEHSIOLIUE 3TO JBUKEHUE
Mexanuueckoe osudicenue —3mo ...
Paszoenvi mexanuku: kunemamuxa u ounamuxa. Yem onu omauyaiomes 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;euue —amo ...

Ilymo — smo ...

Yem omauuaromes oOpye om opyaa nyms u nepemeujerue?

Cropocmb — [?] popmyna
PaBHOMEpHOE PSIMOTMHEWHOE IBIKEHUE — JBUKEHHE, TIPU KOTOPOM TEJI0 TIepeMelIaeTcs ¢
MOCTOSTHHOM 0 MOJYJIIO ¥ HAMPABICHUIO CKOPOCTHIO.

O 03 N

10 3akon pasHomepHO20 NPAMOIUHENHO20 OBUNCEHUS. POpMYIaA

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

12 3axon pagnoyckopenHoco npamMoIUHeUH020 O8UNCEHUS. opmyna

13 Dopmyna ckopocmu npu pasHoycKOpeHHOM O8UNCEHUU

14 3axon pasnoszameonenno2o nPAMOIUHENHO20 OBUNCEHUS: hopmYIa

15 Dopmyna ckopocmu npu pasnosameonenHom 08UNCEHUU
[Tepunonnueckoe IBMKEHNE — IBUKEHHUE, TTOBTOPSIOIIEECS YePe3 PaBHBIC MPOMEXYTKH Bpe-
MeHU. Buipl meproanyeckux ABMKEHUMN: BpalaTeIbHOE U KoJeOaTeIbHOE.

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 spawenus —[?] popmyna
HUnepyus —
Ilepeuvuii 3axon Hotomona —

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

Cuna ynpyroct — cujia, BO3HUKAIOIIAs IPU MaJiol aedopMariuu pactsokeHus (CxaTHs) Tena,

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

26  3axown 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 M3Jararb
00BEKTOB MaTtepual
KoHntpoib
KOHTpONbHAS | 3HAHUS Ouenka ymenus | Ouenka HaBbIKOB | OneHKa 3anaun
pa60Ta/ 0a30BBIX peuaTtb JJOTNM4YECKOIro CIIOCOOHOCTH MIpUJIararoTcs
Jluddepenny- | monoxexuii | THIOBBIE 33/[a4H | MBIIUICHHSA IPU TPAaMOTHO 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. 3akon BcemupHoro
TATOTEHUSI.
2. Buapsl MmexaHnyeckoil SHEprum. 3aKOH COXPaHEHUS SHEPTUU. 3aKOH COXPaHEHHUsI UMITYJIbCa.
3. WNuepuus. MaepTHOCTH M ee Mepa. Bec Tena. HeBecomocTs.
4. Marematuueckuil U npy>kKUHHBIN MasTHUK. KoneOaHus 1 BOJIHBI.
3. MonexynsapHo-KuHeTH4YeCKast Teopusi. bpoyHoBckoe nBmkenue. [loctossaHas ABoraipo.
6. VYpaBuenue MenneneeBa-Knaneiipona. M3onporeccs! 1 ux rpaduku.
7. ArperaTtHble cocTOsiHUS BenecTBa. Jud¢ys3us B pasnuyHbIx cpefax. BnaxxHocTs Bo3ayxa.
8. 3akoH Kynona. Onextpuueckoe none. Hanpsokennocts. Cynepnozunus 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 nosist. [lorennuman. Csi3b MEXy HAaNpPsSIKEHHOCTBIO U TO-
TEHIMAJIOM. DKBHUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

JIMBIEKTPUKH B 3JIEKTpOCTaTUYECKOM 1o1€. [lonspHsle u HenoasspHble AU3IeKTpUKH. [lonsapu-
3alUs TUAIEKTPUKOB. DJIEKTpUYecKas MHIYKUuUsA. J(ManexkTpuyeckas MPOHULIAEMOCTb U BOC-
IIPUMMYUBOCTbD.

[TpoBOAHMKH B 3JIEKTpOCTaTUYECKOM noJie. [loTeHnnan, HanpssKeHHOCTh, INIOTHOCTD 3aps/a.
OnexrpoeMkocTs. KonneHncaropel. CoenHeHNEe KOHACHCATOPOB. EMKOCTD TNIOCKOTO KOHZCH-
caTopa. DJIEKTPUYECKOE I10JI€ B KOHJIEHCATOPE.

OHeprus CUCTEMBI 3apsA0B. DHEPIUsl 3apsKEHHOT0 KOHJIEHCATOpa. DHEPIHsl 3J1EKTPUUECKOTO
10JISA

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

OnexTpoABukyas cuia. 3akoH Oma Juis 3aMKHyTOHM nenu. [lone3Has v nosHas MOLIHOCTS.
KIIJI ncTouHHKa TOKA.

B3aumoneicreue TokoB. MarautHoe nojie. MaruuTHas HHIYKLUS.

Cuita Amniepa. Cuna Jlopenna.

JeiictBue nonst Ha Tok. Cuna Amnepa. Teopema o nMpKyIsiiMu MarHuTHOro nojist. [losne nps-
MOT'O ¥ KpyTOBOI'O TOKOB. MarHMTHBI MOMEHT KOHTYPA C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJHOM MarHUTHOM TIOJIE.

OnexTpoMarHuTHas uHAYyKUUs. 3akoH Papaznes. Bzaumnas unnyknus. Camounaykuus. Koag-
(bUIMEeHTH B3aUMHON HHAYKIUU. MHyKTUBHOCTB. IHTyKTUBHOCTB cosieHou1a. TpaHcdopma-
TOp. DHEPrusi MarHUTHOTO MOJIS.

ITepeMeHHBIH AneKTpUYecKuil TOK. THAYKTHBHOE, EMKOCTHOE U PEAKTUBHOE COIPOTHUBIICHUS.
BekropHas nuarpamma HanpsbkeHud. [lonHoe conpotuBieHne. Pe30HaHC HanpsKEHUN.
MontHoCTh B IIENHM NEPEMEHHOTO TOKA. [[efCTBYIOIMNE TOK U HAIIPSIKEHUE.

3axkoHbI TeomMeTpruyeckoi onTuku. Buael muH3. [locTtpoenne n3o0pakeHus: B TOHKOM JIMH3E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTEINBbHBIN OKa3aTeIu MpeIoMIIeHHUS.

®opmyna yBenuueHus JTuH3bl. OnTudeckas cuia JuH3bl. @opMysia TOHKOW JTUH3BI.

I'na3 u ero crpoenue. ban3opykocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uarepdepenuns. [omaspuzarms.

KopmyckynsipHO-BOIHOBOM Ayalnu3Mm.

CriennanpHast TeOpHsi OTHOCUTEIbHOCTH DiHIITeiHA. [IpeoOpa3oBanus Jlopenua.

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

ConHeyHas cucTeMa: IJIaHEeThl 36MHOW TPYMIIbL, IUIAHETHI-TUTAHThI, CITyTHUKHA, METEOPHI, Me-
TeOpuTHl, acteponpl. Cucrema 3emirs-Jlyna.

["anakTUKH, BUABI TATaKTUK. 3BE3/1bl, KJIaccu(UKaIus 3Be3/1.

Teneckormsl u o6cepBatopun, MKC.

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

Yactb 1. (Boibepume gepuvlii gapuanm omeema)

[Tpu dhoToadexre paboTa BEIX0O/Ia MIEKTPOHOB U3 METAJLIA 3aBUCUT OT
YacTOTHI MMaJal0IIETr0 CBEeTa

WHTCHCUBHOCTH TMaJal0IIETO CBETa

XUMHYECKON TIPUPOIBI METAIIJIOB

KUHETHYECKOW YHEPTUU BBHIPHIBAEMBIX AJICKTPOHOB

Ha pucynke 2.01 moka3zan rpaduk 3aBUCUMOCTH CKOPOCTH JIBH)KCHHS Tejla OT BpeMeHu. Kakoii
U3 TIPEIOKEHHBIX TPaUKOB BBIpAXKAET TpauK 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 MoJIb BOJIOpPO/Ia HAXOATCS B COCYJIE IIPU TEMIIEpAType w
T. KakoBa temmneparypa 3 MOJIb a30Ta B COCYJIE TOTO XKe
obbema u ipu ToM ke Aasienun? (Bogopona u a3oT cum-
TaTh U/I€aJIbHBIMU T'a3aMH )

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

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

A. 5 b. 6; B. 3;

Ha pucynke 1.02 nzo6paxeHa 3aBUCIMOCTb aMIUTUTY IbI
YCTAaHOBUBIIUXCS KOJIEOAHHUI MasiTHUKA OT YaCTOTHI BBIHY K-
Jaromiei cuibl (pesoHancHas KpuBasi). OTHOIIEHUE aMILITH-
TYAbl YyCTAHOBUBIIUXCS 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 n3o00paxkeH IpOBOJOYHBIN BH- s 7
o 4 /-
TOK, TI0 KOTOPOMY TE€YET AJIEKTPUUYECKUI TOK B e 7
A
HaIpaBJICHUH, YKa3aHHOM CTpelKkoil. Butok pac- ./ /
ra

MOJIO’KEH B TOPU30OHTAIBHOM MIIOCKOCTH. B 11eH-
Tpe BUTKA BEKTOP MHAYKIMM MATHUTHOTO ITOJIS
TOKA HaIlpaBJICH

BEPTHUKAJILHO BBEPX T,

TOPU30HTAJIBHO BJIEBO <—;

TOPU30HTAIILHO 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 MHAYKLIIMM MarHMTHOTO IOJS TOKA
HallpaBJIeH

TOPU30HTAIILHO BIIPABO —;

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

VYron nazeHus cBera Ha IOPU3OHTAIBHO PACHOJIOKEHHOE
iockoe 3epkano paseH 30°. Kakum Oyzper yron maaeHus
CBETOBOIO JIyya OT HEMOJIBUKHOI'O UCTOYHUKA, €CJIU [TOBEp-
HYTb 3epkaiio Ha 10° Tak, KaKk IOKa3aHO Ha PUCYHKE?

A. 20°% B. 30°; B. 40°;

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

A. 80°% b. 60°% B. 40° I'. 20°.

[TopsinkoBBI HOMEp anroMuUHHS B Tabmuie MenneneeBa 13, a maccoBoe 4yuciao paBHO 27.
CKOJIBKO 3JIEKTPOHOB BPAIIAIOTCSl BOKPYT sJipa aToMa altoMUHUs?
A.27; b. 13; B. 40; I'. 14.

B crexnsHHOM TPY6K€ JABUT'AIOTCA DJICKTPOHBI. B CTOPOHY OTKJIOHUTBb UX MOXKCT...
TOJIBKO 3JICKTPHUYCCKOC I10JIC

TOJBKO MAariuTHOC I10JIC

TOJILKO COBMECTHOE JICHCTBHE QJICKTPHUYICCKOI'0 1 MArHUTHBIX oJiei

KaK 3JICKTPUYCCKOC, TaK U MAIrHUTHOC I10JIC

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

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

Monens aroma Pesepdopaa onucbiBaeT aToM Kax. ..

OJHOPOIHOE AIEKTPUUECKH HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOTO pa3Mepa

miap U3 MPOTOHOB, OKPYKEHHBIN CIIOEM 3JIEKTPOHOB

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

Anpo aroma Ar coaepx uT
18 mpotoHOB 1 40 HEUTPOHOB
18 mpoTOHOB 1 22 HEWTpPOHA
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B 40 npotoHoB u 22 HEHWTpoHA
I 40 mpotoHoB U 18 HEUTPOHOB

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

A HN3TYy4YCHUC (CBOﬁCTBa) 1 HanMCHbIIAA 4aCTOTAa BOJIHBI U3 ICPCUUCIICHHBIX
b yIbTPaQHUOIETOBOE 2 obnamaeT HauOOJbIIEH MPOHUKAIOUIEH CIIOCOOHOCTHIO
H3 NCPCUYHCIICHHBIX
B paXroOBOIHBI 3 HUCHmoNb3yeTcs B MPUOOPaxX HOYHOTO BUICHUS
I PEHTI€HOBCKOE 4  oOecreumBaeT 3arap KOXH 4eIoBeKa
Yacts 2. (Pewiume 3adauu)
15. JIBurasich ¢ Ha4aIbHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mpomen myTh 155 M. C kakum

YCKOPCHUEM JIBUTAJICA aBTOMOOMIIb U KaKyH CKOPOCTb OH ano6pen B KOHIIC HYTI/I?

18. K ucrounuky toka ¢ 3/IC 9 B u BHyTpeHHuM conpoTtusieHueM 1,5 OM npucoenvHeHa LElb,
coCTOsALIas U3 JIBYX MPOBOAHUKOB MO 20 OM KaXXJblld, COEAMHEHHBIX MEX1y COOOW MapasuieNbHo, U
TPETHETO MPOBOJAHHUKA CONPOTUBICHUEM 5 OM, IPUCOEAUHEHHOTO M1OCIIEJOBATENBHO K ABYM IEPBbIM.
YeMy paBHa cHJla TOKA B HEpa3BETBICHHON YaCTH U HANpPsKEHUE 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 conpoTusierueM 0,5 Om npucoeuHeHa Lenb,
COCTOsAIAsE U3 JIBYX NMPOBOJHUKOB MO 15 OM KaXXIbli, COEAMHEHHBIX MEX1y COOOM mapaiielbHo, U
TPETHETO MPOBOAHHUKA CONPOTHBIEHHEM 4 OM, IPUCOEAUHEHHOT'O M1OCIIEJOBATEIBHO K ABYM IEPBbIM.
Yemy paBHa cuila TOKa B HEPA3BETBJICHHON YaCTH U HAIIPSDKEHNE HA KOHIAX LIETH?

OTBeTHI 3aHECTH B TAOIUILY:

Yactp 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 BTOpoMy 3aKoHY HbI0TOHA IPUYMHON U3MEHEHUS IBUKEHUS, T. €. IPUUUHON YCKOPEHUS
TN, SIBJISETCS cuia. B MeXaHWKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBI.
MHorue MmexaHu4eckue sIBJICHUS U IPOLECCHI ONPEAETSIOTCS ASHCTBUEM CUJ TSATOTCHHUS.

3akon Bcemupnozo msazomenusa 01 OTKpHIT Mcaakom HeroToHoMm B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEION0KEeHUE, UTO CHIIbL, yiepxuBatomue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHJIBL, 3aCTABIIAIONINE 0I0KO MagaTh Ha 3emito. [1o ero runmorese
MeXly BCeMH TelaMu BcereHHON AeCTBYIOT CHITbI IPUTSDKEHUS (TPaBUTALIMOHHBIE CHUIIbI), HAIPaB-
JICHHBIE 110 JUHUH, COeTUHSAONIEeH eHTpbl macc (puc. 1.10.1).

<y

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 BBIpaXXEHHE I TPAaBUTALMOHHBIX CHJI. 3Has, KaK JABMKYTCS IIaHeTbl, HplIOTOH XxoTen
OIPEAEIINTD, KAKHE CUJIBl HAa HUX JEMCTBYIOT. Pemenue aToil 3agaun u npuseno HproTOHA K OTKpBI-
THIO 3aKOHA BCEMUPHOT'O TATOTEHUSI.

Bce Tena npurarusarorcs Apyr K APYTy C CHUIJIOHN, MPSMO NMPONOPLMOHAIBHON MX MaccaMm U
00paTHO IPONOPLUOHATILHON KBaIpaTy pacCTOSIHUS MEKIy HUMU:

m;m,
F=6"p

Koaddurment nponoprmonansHoctr G OJUHAKOB JJI BCEX Tel B npupojie. Ero HaspiBaroT

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

I'paBuTaninOHHAas MOCTOSIHHAS OblIa SKCIEPUMEHTAIBHO HM3MEpPEeHa aHTIMUCKUM (PU3UKOM
I'enpu KaBenaumem B 1798 roxy.

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

Kaxxnpiii npenmet Bo BeeneHHOM BO3IEHCTBYET Ha IpYroi IPEIMET, OHU NIPUTATUBAIOT APYT
JIpyra. To Ha3bIBA€TCS CUJION TSKECTH, WK TpaBuTanueil. Cuia npuTsHKeHUs, WK TpaBUTalus, 3a-
BUCHT OT JIBYX (paKTOPOB.

Bo-niepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILLIECTBA COAECPKUT O0BEKT, TEJ0, IpeaMeT. Yem
OoJbllle Macca BEIIecTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciau Teno o0nagaer oyeHb HEOOIBIION
Maccoi, ero rpaBuranus Maia. Hampumep, macca 3emin Bo MHOTO pa3 Oosibie Maccel JIyHbI, T0-
3TOMY 3eMJIsl UMEET OOJIBIIYIO CHITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, cHjla TSKECTH 3aBUCUT OT PACCTOSIHUS MeXay Teramu. YeM Ommke Tesla Haxo-
JSTCS APYT K APYTY, TEM CHJIa IPUTSDKEHUs Oonbiie. YeMm OHM Jjainbliie APYT OT Apyra, TeM IpaBUTa-
1[Usl MEHbIIIE.



CoOcTBeHHOE TIpaBUTallMOHHOE Mosie JIyHBI ompenenser ycKOpeHHe CBOOOJHOIO maje-
HUS g1 Ha ee oBepxHocTH. Macca JIynsl B 81 pa3 MeHbIle Macchl 3eMild, a ee paguyc NpuOIn3H-
TEeJIbHO B 3,7 pa3za MeHblIe paguyca 3emin. [IoaToMy yckopeHue g OnpeaesnTcs BhIpaXKeHUeM:

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

B ycnoBusax Takol cinaboil TpaBUTAIMKM OKa3aJlMCh KOCMOHABTHI, BhicaauBinuecs Ha JlyHe.
YenoBek B TaKMX YCJIOBHUSIX MOXKET COBEpIIaTh I'MI'AHTCKUE MPBDKKU. Hampumep, eciiv uenoBek B
3eMHBIX YCJIOBHSX MOJINPBITMBAET Ha BBHICOTY 1 M, TO Ha JIyHEe OH MOT OBl MMOAIPBHITHYTHh HA BHICOTY
Oonee 6 M.

A ceifyac laBaiiTe MOCMOTPHUM Ha YEJIOBEUECKOE CYIIeCTBOBaHME Ha 3emiie. Y 3eMiu Macca
OoJibllie, YeM y 4eJIOBEKa, MOATOMY CHJIa TSHKECTH yiepkuBaeT ero Ha 3emue. Ho 3emist Bo3jeii-
CTBYET TaK, KaK OyJITO BCs € MaTepHsl, BCE €€ BEIIECTBO HAaXosATCs B ieHTpe. [loaTomy cuma Tsoke-
CTH B JJIOOOM MecCTe 3eMJIH JOJIKHA PACCUNUTHIBATHCSA C YUETOM PACCTOSHUS JI0 €€ IIEHTpA.

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

Korga yenoBek HaXOaUTCS B KOCMOCE, OH COBCEM MCYE3aeT M3 MOJIsi 36MHOTO MPUTIKECHUS.
['paBuTamus 3eMau coBceM HE JIEHCTBYET HAa HETro (HO OHA €CTh, TOJIBKO OYEHb ciadas n3-3a 001b-
Ioro pacctosiuust ot 3emiin). OH HaAXOAUTCS B COCTOSTHUU HeBecoMOCTH. [loaToMy pakeTsl, KOCMHU-
yeckue Kopabiiu, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPHITOM MPOCTPAHCTBE.

OnHuM U3 NPOSIBICHUH CUIIBI BCEMUPHOTO TATOTCHUS SIBIISIETCS CULA MAHCECTU.

Cuna mayxcecmu — TPaBUTALIMOHHAS CUJIA, ICMCTBYIOIIAs Ha TEIIO.

Tax npuHATO Ha3bIBaTh CUILy MPUTSHKEHUSI T K 3emiie BOJIM3H ee nmoBepxHocTu. Ecou M —
Macca 3emiu, R — ee paguyc, m — Macca JaHHOTO TeJla, TO CUJia TSKECTH paBHa

M
F=Gm=mg

R2
IJie g — YCcKopeHue c80000H020 nadeHus y TOBEPXHOCTH 3eMIIN:
F M
g 3eMJIU
g= =G = 9,8/,
m 3eMJIn

Yckopenue c60600n020 nadenus — yckopenue, npuodperaemMoe TeJIOM 1o JIeiicTBUEM I'pa-
BUTAIIMOHHOM CHJIBI BOJIM3U MTOBEPXHOCTH HEOECHBIX TeJ (TIJIAaHET, 3BE3]).

Cuna TspKecTH HampaBieHa K LeHTpY 3eMiu. B oTcyTcTBHE APYTUX CUIT TENO0 CBOOOHO Ma-
JaeT Ha 3eMJTI0 C YCKOPEHUEM CBOOOJIHOTO TIaICHUSI.

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

[Ipu yaaneHuu oT MOBEPXHOCTH 3eMJIH CHUJIa 3€MHOTO TATOTEHUS U YyCKOPEHHE CBOOOTHOTO
MaJIeHUsT N3MEHSIOTCSI 00OPaTHO MPOTIOPIIMOHATBHO KBaJIpaTy pacCTOSHUS # 10 IieHTpa 3emiu. Puc. 1.
WLTIOCTPUPYET U3MEHEHHUE CHITBI TATOTEHUS, ICHCTBYIONIEH Ha KOCMOHABTa B KOCMHUYECKOM Kopabiie
IIPHU €T0 yJIaJE€HUN OT 3eMIIH.
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H3zmenenue cunvl msacomenus, oeticmeyoujeli Ha KOCMOHA8mMa npu yoaieHuu om 3emuu

Wtak, I'paBurarus (IpUTSKEHUE, BCEMUPHOE TATOTEHUE, TArOTE¢HNUE) (OT Jat. gravitas —
«TSHKECTh») —ATO OJHA U3 (YHIAMEHTAIBHBIX CHJI TIPUPOJBI, CaMOe cllaboe B3aMMOACHCTBUE U3
HuX. OnpenensieTcs B3aUMHBIM IMPUTSHKEHHEM MEXKAY ABYMsI aToMaMH (WJIM TpyHIamMH aTOMOB).
Ecnu BBI ONI0KUTE ABa MSYMKA Ha CTOJ, MEXIY HUMHU OyIeT NPUTSHKEHHUE, HO KpaiiHe ciaboe. Ecnu
MSYMKH BBIPACTYT 10 Pa3MepoB 3eMIIM, COOTBETCTBEHHO, CHJIa BO3PACTET MHOTOKPATHO U CTaHET
olyTUMOH. I'paBuTanueii 001a1a0T, KaKk MpaBUio, KPYIHbIE 00bEKTHI, 00pa3yolne TpaBUTaI[OH-
Hoe moJje. biaronaps emy, Mbl MOKeM XOAMTH MO 3emiie, a caMa IJIaHeTa yJIep>KUBaeT atMocdepy.
Ha Jlyne rpaButanms ciabasi, mo3ToMy aTMocepy HHYETO HE JepkuT. M3ydyeHue rpaBuTanuu, B
CUIIy CJ1a00CTH ee MpOosBIeHUs (TOJIFKO B MaKpoMaciiTadax), IpOXOIuT KpaliHe cinoxHo. EcTh MHe-
HUE, YTO KBAaHTOBAsl TEOPHS IPABUTAIINN TOMOKET 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

[Topsiox 00yueHs: UHBAJIUAOB U CTY/I€HTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMU OTIPEJIEIIEH
«ITonoxxennem Ky6I'Y 00 oOyueHHM CTy/€HTOB-MHBAJIUAOB U CTYACHTOB C OIPaHMYEHHBIMH BO3-
MO>KHOCTSIMH 3710POBBS».

Jljig U1l ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbsI IIPETYCMOTPEHBI 00pa30BaTeIbHbIE
TEXHOJIOTHH, YYUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbs TAaKUX JIULI.
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PEINEH3 WA

Ha pa0o4yio mMporpaMMy no JucuuminHe «Pu3nka»
43.02.16 Typu3m u rocTenpHuMCTBO

Pa6ouvas nmporpamma no aucuuruiiHe «Dusuka» IS cTyeHTOB (akyibTeTra
HMHCIIO ®I'bOY BO «Ky6I'Y» cocTaBneHa B COOTBETCTBHH C IPUMEPHOM Iporpam-
moii UIPTIO, pexomeHnnoBanHoe DeiepabHOE rOCYAapCTBEHHOE OrOIKETHOE 00pa3o-
BaTeIbHOE YYPEXkKJEHHE JOIOJHUTEIBHOIO NpodeccHoHaNpHOro obpaszosanus «MH-
CTUTYT pa3BHUTHs TNpodeccroHabHOr0 06pazoBanus» (PI'BOY MOIIO «MPIIO») Ha
©a3e 0CHOBHOr0 00111er0 00pa3oBaHUsl C TOIyUYEHHEM CpeIHEro 00mero oopa3oBaHHs.
[Tporpamma cocraBieHa B IIOJJTHOM COOTBETCTBHH C TpeOOBaHUSIMHU y4eOHOT0 II1aHa 10
creudanbHOCTH 43.02.16 Typu3M U rocTENpUHUMCTBO.

B paccmarpuBaemyto PI1J] BKJIFOUEHBI CIEAYIOLIUE JIEMEHTHI:

1. O6mnacTh NpUMEHEHHUs IIPOrPaMMEI.

2 Mecto nucuumingel B crpykrype IITICC3.

3. Llenu u 3amauu JUCHUILIUHEL « Duszuxar.

4, Conepxanue OUCUUILIUHEI « Pu3ukay CTPYKTYPUPOBAHO IO BUAAM yueOHBIX
3aHATUH C yKazaHHEM HX 00BHEMOB.

3. PacueT BpeMeHH B IporpaMMe COOTBETCTBYET 00bEMY HUacOB, OTBEACHHOMY Ha
U3y4eHUe JUCLUIUIHHEI [10 yueOHOMY IUIaHy.

6. [IpencraBieH TeMaTU4eCKUH IUIAH JIEKIUH U NMPaKTHYECKUX (CEMUHApPCKUX
3aHATHH. '
L YkazaHo yueOHO-MeToau4eckoe obecreueHre NUCLMIUIMHBL, B TOM YHCIE: -

MEpeUYEeHb OCHOBHOH U JIOIOJHUTENILHOH JIUTEPaTyphl, 3JIEKTPOHHBIX PECYpPCOB -
METOOUYECKHE peKOMeHJanuu (MaTepualibl) I[pernojaBaTeNio; MeTOJUYecKUe
PEKOMEHALIMY CTYIAECHTAM.

8. Yka3zaHbl (OpPMBI TEKYIIETO, IPOMEKYTOUHOTO H UTOTOBOI'O KOHTPOJIS.

9. B npunoxeHWH K OporpaMMe NpuUBeNeHbl (OHABI OLEHOYHBIX CPEACTB
(®0OC): Bompockl Uil CaMOKOHTPOJIS M IIPOBEPKH KaueCTBa 3HAHWM CTYJEHTOB;
METOJUYECKHE PEKOMEHOALUH 10 NPOBEAEHHUIO JIEKLHUOHHBIX, IPAKTHYECKUX U
CaMOCTOSTENIbHBIX 3aHATHH.

HenocraTku He BBISIBIIEHBI.

PITJ] «@uzuxa» MOXeT OBITh peKOMEHI0OBaHa /IS KCIIOIb30BaHUs B 06pa3o-
BarensHOM nporecce MHCITIO ®I'BOY BO «Ky6I'Y».

Peniensenr:
HouenT kadenpsl OnroanekTpoHuku «Ky6I'Y»,
KaHIuIaT QU3UKO-MaTeMaTHYECKUX HAyK, JOLIEHT p A.C. JleBueHKO
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PELNEH3USA
Ha pado4yio mporpamMmy 1o AHCHHILIHHE «Pu3uKa»
43.02.16 Typusm u rOCTEeNPHHMCTBO

Pabouas nporpamma o mucrumimmme «®Du3MKa» IJIs CTYEHTOB (akynbTera
HMHCIIO ®I'6OY BO «Ky6I'Y» cocrasnena B cooTBeTCTBUM ¢ IIPUMEPHOH Iporpam-
moi IPTIO, pekomermoBanHoe DeziepabHBIM roCy1apCTBEHHBIM aBTOHOMHBIM y4pe-
xKnenneM «MHCTUTYTA pasBuTHS HpodecCHOHATBEHOTO obpazoBanus» (PIBOY HAT10
«HMPIIO») Ha 6a3e ocHOBHOTO ob1mero o6pazoBanms ¢ MOJIy9CHUEM CPEJTHETO 06IIEero
obpaszoBanms. [Tporpamma cocraBieHa B TIOJIHOM COOTBETCTBHMH C TpeGOBaHMAMHU
y4eOHOro IIaHa 110 CreuaTbHOCTH 43.02.16 Typusm u TOCTEIIPUUMCTBO.

PaGouas nporpamma mpenmonaraer PacCTIpeNie/IeHHe TeM U U3yueHHe MaTepu-
alla 10 pasnenaM. I'paMOTHO CTPYKTypHpoBaHa, W OXBATEIBAeT BCE AaKTyallbHbIE
HAIpaBIICHYS 10 TUCLUILTHHE Ha CeTONHSIIHUE TeHD,

Bce paspensr paGoyeii TIPOTPaMMEL B TIOJTHOH Mepe OTBEYArOT TPeGOBAHMIM K
PE3yJIbTaTaM OCBOCHHS y4eGHOM NMCLUILTHHEI B COOTBETCTRBHY C IPUMEpPHO# Tpo-
rpammoit UPI1O0, pexomenoBanHoe DenepanbHEIM roCyNapCTBEHHBIM ABTOHOMHBIM
yapexnenueM «MHCTHTYTa pasBuTHS IPO(hECCHOHANILHOTO 06pa3oBaHHs) (®I'bOY
AIIO «MPIIO»). Kaspiit Pa3/€N TPOTPaMMBI PAaCKPBIBAET paccMaTPHBAEMbIE BO-
TIPOCEI B JIOTHYECKOM MOCEN0BATENBHOCTH, ONpENIeIIsIEMOH 3aKOHOMEPHOCTMH 06Y-
YCHHS CTYJEHTOB.

JI1st 3aKpennerus TeopeTHuecKux 3HaHHUH, (POPMUPOBAHHS YMEHUI 1 HABBIKOB
CTYAEHTOB IPEyCMaTPUBAIOTCS KaK ayTUTOPHBIE, TaK H CAMOCTOSTENbHEIE 3aHSTHS.
KomuuectBo ayauroprbix 3amsTuii u BHCAYTUTOPHOM paboThl CTYIEHTOB COOTBET-
CTBYeT TpeOOBaHUAIM y4eGHOro Mana.

KoHTpons u ouenka pesynsratos ocsoenus Y4€OHOH MUCIHUILIMHEI OCyIIECTB-
JBIOTCA B CTPOTOM COOTBETCTBHH C TPeGOBaHUIMU y4eOHOTO IU1aHa 110 TUCIUILTHEE.,
PaspabotanHbie v npeanaraemsie B NporpaMMe (GpOpMEI, U METOBI, O3BOJISIOT B [OJI-
HOH Mepe OCYIIECTBIIATE KOHTPOJIEL H OLCHKY pe3yIbTaToB 0Oy4eHHs (OCBOEHHBIX
HaBBIKOB M yMEHHH, yCBOCHHBIX 3HAHHIY).

Ilepeuens pexomennyempix Y4€OHBIX M3[aHMUi, Hurepuer-pecypcos, ocHop-
HOH JTUTEPATy Pbl BKIIOYAET aKTyaTbHEIE HCTOYHHKH, K KOTOPBIM Y CTYZIGHTOB HMEeTCs
CBOGOIHBII OCTyTL.

MaHHas paGoyas mporpaMma MoXeT GbITh CKOMEHI0OBaHa JIsl U3YYEHUS TUC-
«Ky6I'Vy.
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