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MACIOPT PABOYEW ITPOT'PAMMBI JTACIHUILIAHBI
OY/.14 PU3UKA

1.1. Ob6aacTh NpUMeHeHHUsI MPOrPaMMBbI
Pabouass mporpamma OV][.14 ®usmka sBISETCS YaCThIO MPOrPaMMbl IOATOTOBKH CIEIHATHUCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBuu ¢ DPI'OC mo crnenmansHOocTsiM CIIO 15.02.07
ABTOMAaTH3aIUS TEXHOJOTUYECKUX MTPOLIECCOB U MTPOU3BOJICTB (IO OTPACIISIM)

PabGouass mporpamMMa MOXXET OBITh HCIIOJIB30BAHANPU TOJNYYEHUU CpPETHEro O0O0IIero
o0Opa3oBaHUs 715 CIENUaIbHOCTEH TEXHUYECKOTO MPOdUIIs.

1.2. MecTo yueoHO# qucuunnnbl B crpykrype IHNIICC3

Huctunmmaa OV][.14 ®usuka OTHOCHUTCA K NPO(QHIBHBIM JUCHMIUIMHAM W BXOIUT B
0011e00pa3oBaTeIbHBINA ITUKIL.

Ouzuka SBISETCS IUCHUIUIMHOM, 3aKiajbplBarolieil 0a3y Uis MOCIHEAYIOLEro H3y4eHus
crnenuanbHbIX npenMeroB. duszmka - oOmas Hayka O TMpUPOJe, Jaromias JIHaAJIeKTHKO-
MaTepUaTUCTUUECKOE TMOHMMAHUE OKpYyXKaromero wmupa. UYenoBek, TNOTYyYUBIIMK  cpeaHee
npodeccnoHaibHOE 00pa30BaHUE, JOJKCH 3HATh OCHOBBI COBPEMECHHOW (DU3HMKH, KOTOpas MMEET He
TOJIBKO BayKHOE 0011e00pa30BaTeIbHOE, MUPOBO33PEHUECKOE, HO U IPUKIIATHOE 3HAYCHHE.

1.3. ean 1 3a1a4M JUCIUIIINHBI

Lenp mpenoaBanus TUCUUTLTAHBL:

pa3BUTHE  TIO3HABATEIIBHBIX  HMHTEPECOB, HHTEIUICKTYAJIbHBIX M  TBOPUYECKHUX
CHOCOOHOCTE B mTpolecce MNpuUOOpeTeHHs] 3HAHUM M YMEHUH 10 (QHU3UKE C HCIOIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUN H COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHIA;

OCBOeHHE 3HAHUII 0 QyHIaMEHTAIbHBIX (U3NYECKUX 3aKOHAX U MPUHIUMAX, JEKALTUX
B OCHOBE COBPEMEHHOW (DU3WYECKONW KApTUHBI MHpa; HauOoJiee BaXKHBIX OTKPBITHSX B 0O0JacCTH
(bU3MKH, OKa3aBIINUX OINpeaessaiollee BIMsIHNAE Ha pa3BUTHE TEXHUKU M TEXHOJIOTHUHU; METOJaX HAyYHOTO
MTO3HAHUS TIPUPOJIBL;

OBJIaJleHHe YMEHHMSIMM TIPOBOJAWUTH HAONIOACHUS, IUJIAHUPOBATh U  BBHIMOIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI M CTPOUTH MOJICIIN, IPUMEHSTh TIOJyICHHBIC 3HAHUS TI0 (pHu3uKe

JUISL OOBSICHEHHSI pPa3HOOOpa3HbIX (PU3UYECKUX SIBICHUN U CBOWMCTB BEIIECTB; MPAKTUYECKOTO

WCIIOIh30BaHUsI (PU3UUYECKUX 3HAHUH; OIICHUBAThH JOCTOBEPHOCTH €CTECTBEHHO-HAYUYHON WH(MOpMAIUK;

(¢opmMupoBaHue onbITa A7 PEIICHUS MPAKTUYECKUX 3a/1a4 MOBCEIHEBHOM KU3HU,

oOecniedyeHns 0e30macHOCTU COOCTBEHHOM >KM3HM, PAl[MOHAIBHOTO NMPUPOAOIOJIB30BAHUS U OXPaHBI
OKpY>KaloIlel cpebl;

BOCIIUTAHME YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHHWS 3aKOHOB  TPUPOJIBI;
UCIIONIb30BAaHUSl  JOCTKEHUH GU3MKK Ha OJaro pa3BUTHS  YEJIOBEUECKON  IMBUIIHM3AIINM,
HEOOXOJUMOCTH COTPYJAHHYECTBA B MPOIECCE COBMECTHOTO BBHIMIOJHEHUS 3a]a4, YBAKHUTEIHHOTO
OTHONICHHUS K MHEHHIO OIMIMOHEHTa MpPU OOCYKIECHUU NPOOJIEM eCTECTBEHHOHAYYHOTO COJCpPIKAHUS;
TOTOBHOCTH K MOPATbHO-ITHYECKON OIEHKE WCIIONIh30BaHUSI HAYYHBIX JIOCTHIKEHUW, UYBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOIIEH CPEIbI.

1.4. TpeGoBaHus K pe3y1bTATaAM OCBOEHHME THCIUTIIUHBI

B pe3ynbTaTe 0CBOCHHS TUCITUTUIMHBI 00YJIarOIIUNACS JOKEH:

3HATh:
- OTJINYaTh TMIIOTE3bl OT HAYYHBIX TEOPHU

- OTIPE/IETIATh XapakTep PU3NUECKOro mporecca no rpaduky, radbaure, hopmysie;
- JIeNIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTANIbHBIX TaHHBIX;

- IPUMEHSATH MOJyYCHHbIE 3HAHUS JUISl peleHus GU3NIECKUX 3a/1a4;



- WCIOJIb30BaTh MPHOOPETCHHBIE 3HAHWSA M YMEHHS B MPAKTHYECKOW JEATEIBHOCTH U
MMOBCEAHEBHOM JKU3HU;

- IPUBOJIUTH IPUMEPBI, MOKA3bIBAIOILUE, YTO: HAOIIOAEHUS U HKCIIEPUMEHT SBIISIOTCSI OCHOBOM
Il BBIJBMDKEHUS TMIIOTE3 M TEOPHUH, MO3BOJSIOT MPOBEPUTh UCTUHHOCTh TEOPETUUECKUX BHIBOJOB;
¢busnyeckas Teopus AAET BO3MOXKHOCTb OOBSCHITh U3BECTHBIC SIBICHUS MPUPOJBI U HayuHble (aKTBI,
I10/ICKa3bIBaTh €ILIC HE U3BECTHHIC SBJICHUS;

- TPUBOJAUTH NPUMEPHI MPAKTUYECKOTO HCIOIB30BAaHUS (U3NYECKUX 3HAHUH M 3aKOHOB!
MEXaHUKH B TEXHHUKE, TEPMOAMHAMHUKH M JJIEKTPOJAWHAMUKHM B HHEPreTHUKE; AIIEKTPOMAarHUTHBIX
U3IYYCHUH B PagHo- U TEIEKOMMYHHKAIMIX, KBAHTOBOM (DM3MKM B CO3/aHUM SACPHON SHEPrEeTUKH,
J1a3€poB;

- U3MEPATh pAl (PU3MUECKUX BEJIWYMH, MPEACTAaBIIAS PE3yJbTaThl MU3MEPEHHH C yueTOM HX
MOTPEIIHOCTEN;

- BOCIIPMHMMATh U Ha OCHOBE IOJIyYE€HHBIX 3HAHUH CaMOCTOSITEIbHO OLICHUBATh MH(POPMALHIO,
cozeprartytocs B coobmenusx CMU, aTepHeTe, HaydHO-TIONYJISPHBIX CTAThAX

yMeThb:

- IIPOBOAMTDH HAOJIOIEHUST PU3NYECKUX SBJICHUM;

- IUTAHUPOBATh U BBIIOJIHSITH SKCIIEPUMEHTHI;

- BBIJIBUT'aTh TUIIOTE3bI U CTPOUTH MOJIENH SBJICHUH, TPOLIECCOB, 3aKOHOMEPHOCTEH;

- UCTIOJIB30BaTh TIOJTYYEHHBIE 3HAHHUS MO (u3uke i OOBICHEHUS Pa3HOOOPA3HBIX
(bu3MYeCKUX SIBICHUH U CBOICTB BEIECTB, MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3MUECKUX 3HAHMIA;

- OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU HH(OpMaIuy;

- UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHHS I PELICHUs NPaKTUYEeCKHUX 3a/ad
MOBCEJHEBHON  KU3HHM, oOecredeHuss Oe30MacHOCTH COOCTBEHHOW JKM3HM, PpAlOHAJIBHOTO
MIPUPOIONOIB30BaHUS U OXPaHbl OKPYXKaIOLIeH cpebl.

1.5. Kosim4ecTBO 4acoB HA 0CBOEHHE NPOrPaMMbl AU CHHMIIJIHHBI

MakcumanbHON yueOHOU Harpy3ku odyuatouierocs 127 vac,

B TOM YHCJIE:

00s13aTeNIbHON ayAUTOPHON yueOHOM Harpy3ku oOyvarorerocs 85 vac;
CaMOCTOSITEIILHOM pa0doThl 00y4Jaromierocs 42 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM TUCIIUILINHBI

2.1. O6beM y4eOHOI TUCHUILIUHBI U BUIbI Y4eOHOii padoThl

Bup yueOHoii padoThl

O0BbeM yacoB

MakcumaJjibHasi ydeOHasi Harpy3ka (Bcero)

127

Oobs13aTesibHASE AyIMTOPHAsSA Y4eOHAasi HAarpy3Ka (Bcero)

85

B TOM 4YHCJIC:

1abopaTOpPHbIC 3aHATUS

10

MPAKTUYCCKUC 3aHATUA

40

KOHTPOJIbHBIE paOOTHI

KypcoBas pabora (rpoekT) (eciu npedycmompero)

CamocrosiTesibHas padoTa o0yuarouierocs (Bcero)

B TOM 4YHCJIC:

Hanucanue pedeparon

CocraBieHne JOMAIIHEr0 KOHCIIEKTa

CocraBieHne ONOPHBIX KOHCIIEKTOB

CocraBieHue KpoccBOp10B, peOycoB

Pemenue 3anauy

Pabora ¢ yueOHuKOM

3anonHeHue TadIuIL

PacuétHo-rpaduueckas pabora

Pabora ¢ ectectBeHHOHAYy4YHOI HH(DOpMaLIHEn
(MuTepHET-pecypcamn)

PaboTa ¢ Hay4HO-TIOMYNIApHON JIUTEPATypOH, )KypHaIIbl «DHU3HMKa B ILIKOJIEY,

«KBanT», «Hayka u Ku3Hb»

W W o1 o1 o1 o101

o1

Hrorosas arrecranus B popme IK3amMeHa




2.2. TemaTu4eckuii JIaH U cojep:kaHue yuyeoHoii nucuuniuabl OY /.14 ®dusuka

HaumenoBanue | Conep:kaHue y4eOHOro Marepuasia, JadopaTopHbie U NMpakTU4YecKue padornl, | O0bem YpoBenb | YueOHoO-
Pa3esIoB H TeM | CaMOCTOsITeJIbHasl padoTa o0y4yaromuxcs, KypcoBasi padora (IpoekKr) 4acos OCBOCHMS | MeTOoaMYecKoe
obecrieyeHue
1 2 3 4 5)
Beenenue Coaeprxanue y4eOHOro MmarepuaJia
1 ®usuka - HayKa O npupoje. ECTECTBEHHO - Hay4HBI METOJ IIO3HAHUS, €T0 (1]
BO3MOXHOCTH M TpaHMIBI MPUMEHUMOCTH. MozenupoBaHue (pU3HMUECKUX 2 2
ABJIEHUH U TIpolieccoB. Poip akciepuMeHTa U TEOpUU B NPOLIECCE TO3HAHUS
npupozsl. Puznyeckue 3ak0Hbl. OCHOBHBIE JIEMEHTHI (PU3NUECKOM KapTHHbI
mupa. BBojHas KoHTposbHast paboTa
CamocrosiTesibHas padora odyuarommxest Nel
«Cucrema mexayHapoaHblx eauHul CH, rpeueckuit andaBur, cTaHgapTHas 3alKch 1 [1] §1-6
qHCIIay
Paznea 1.
MexaHuka
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia
Kunematnka |1 OTHOCHTENBHOCT, ~ MEXaHMYECKOro  ABMWKEHHA. Cucremsl  oTcyeTa. [1]
XapakTepUCTUKH MEXAHUYECKOTO JIBUJKEHUS: IEpPEMELICHHE, CKOPOCTb, 2
yckopeHue. PaBHonepeMeHHOE NPSAMOJIMHENHOE ABH)KEHNUE. §1.1-1.4
PaBHOyckOpeHHOE  JBWXKEHHE H  ero rpaduyeckoe H300pakeHue.
2 KpuBonnHeiiHoe qBUXEHUE. 2 §1.5-1.7
CBobonHoe manenue. JIBwxkeHue Tena, OpOIIEHHOrO TMOA YIJIOM K 2
3 TOPU30HTY. JIBHJKEHHE 10 OKPYKHOCTH C TIOCTOSSHHOW MO MOJYJIIO 2 §1,8-1.10
CKOPOCTBIO.
Tema 1.2 Coaeprxanue y4eOHOro MmaTepuaJia
3aKkoHbI 1 ITepssiit 3akoH HproTona. Cuna. Macca. mnynbsc. Bropoit 3akon HeroToHa. [1]
MEXaHUKU OCHOBHOM 3aKOH KJIacCHUECKOM MuHaMuKuU. Tpertuii 3akoH HeroToHa.
HbroTona 3aKOH BCEMUPHOTrO TAroTeHus. I'paButanronHoe noue. Cuina Tsxectu. Bec. 1 2 §2.1-2.6
2 CnocoObI U3MEPEHUST MACCHI TET. [1]
Cunel B MEXAHHUKE. 2 §2.7-2.9
3 2 §2,10




HaumenoBanue | Conep:kanue y4ueOHOro Marepuasia, jJadopaTopHblie U NpakTU4YecKkue padornl, | O0bem YpoBenb | YueOHO-
Pa3/1esIoB H TeM | caMOCTOsITeJIbHasl padoTa o0y4yaromuxcs, KypcoBasi padora (IpoeKr) 4acos OCBOCHHSI | MeTOAHYeCKoe
ol0ecrieyeHune
JlaGoparopHasi padora Nel:«M3ydyeHue ABUKEHUS Tela MO OKPY>KHOCTH IO 2 [1]
JICACTBUEM CHJIBI TSKECTH U YIIPYTOCTH §1.10
IpakTnyeckoe 3ansaTue Nel:Pemenue 3amau mo TemMam «3akoHbl HbroToHay, 4 [4; cTp:68-69].
«CuIIbl B IPUPOAEY.
Tema 1.3 Conep:xanue yueOHOIro MaTepuaJia
3aKoHbI 1 3aKOH COXpaHEHMsI UMITYJIbCA U PEAKTUBHOE JABH)KEHUE. 2 [1]
COXpaHEeHHsI B | 2 Pa6GoTa cuibl. PaboTa moTeHIIMAIBHEIX CHI. MOIITHOCTb. 5 2 §3.1-3.2
MeXaHUuKe 3 Oueprus. Kunernueckast 1 noTeHIMaNbHAs SHEPTUs. 3aKOH COXPAaHEHUS 2 §3.3-3.4
MeXxaHu4ecKoil sHepruu. [I[puMeHeHne 3aKOHOB COXpaHEHHUSI. §3.5-3.9
IIpakTnueckoe 3anaTusa Ne2: Pemienue 3a1a4y Ha 3aKOHBI COXpaHEHUs, paboTy U 2 I'naBbr Nel; 12;
MOIIIHOCTb. 14.
cTp98-99.
CamocrosiTesibHast padoTa o0yuyaommxcst
No2 «3akoH coXpaHEHUs SHEPTUMY
Ne3 «M. B. JIomonocoB — Benukuil Poccuiickuii yueHsli. » S [1]
Ne4 «Pe3oHnaHC U €ro posb B ObITY»
Paznen 2. OcHOBBI MOJIEKYJISIPHOW (PU3UKHU ¥ TEPMOTMHAMUKH
Tema 2.1. Coaep:xanue y4e0HOro MaTepuaJa [1]
OcHoBBI 1 OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. PazMepsl u
MOJIEKYJ/ISIPHO- Macca MoJieKyJ1 U atoMoB. bpoyHoBckoe aBmxenue. Juddysua. Cunbl u 2 2
KHHeTHYeCKOM SHEPrus MEXMOJIEKYJISIPHOTO B3aUMOJECHCTBUS. Crpoenue
TEOpHH. ra3oo0pa3HbIX, JKUIAKUX, U TBEPIBIX Tesl. CKOPOCTH ABUKEHUS MOJIEKYI U «BBenenne.»
HNneanbublii UX U3MEpPEHHUE. §4.1-4.6
ras. 2 Wneanpueiii ra3. JlaBnenue raza. OcHoBHoe ypaBHeHue MKT ra3os.
Temmneparypa u ee u3MmepeHus. 1'a30Bble 3aKOHBI. AOCONIOTHBIM HYJb 2 §4.7-4.13
Temneparypbl. TepMoauHaMudeckas 1IKajia TeMIepaTypbl. Y paBHEHUS
COCTOSTHUS HJIeaIbHOT0 ra3a. MosisspHas ra3oBasi IOCTOsTHHASI.
IIpakTnyeckoe 3anaTue Ne3: Pemenue 3anau no ocHoBam MKT 2 1 [1]T'naBeI Nel;4;6.

cTpl25




Tema 2.2 Conep:xanue yueOHOro MaTepuaJia
OcHoBBI 1 OCHOBHbIE TOHATHSI U ONpeAeseHUs. BHYTpEHHss SHEpPrus CUCTEMBI. [1]
TEePMOJAMHAMU BHyTpeHHss sHeprusi upeanbHoro rasa. Pabora m Temnora kak (GOpMBI §5.1-5.4
KH nepeaadyd  SHepruv.  TemnoeMKkocTb.  YaenbHas — TEIIOEMKOCTb.
VYpaBHeHUE TEIJIOBOTO OanaHca.
2 [lepBoe Hauanmo TepmMoaWHAMUKHA. AjuabaTtHbid mpouecc. [IpuHITUD
nerictBus TeroBo mamumHbl. KIIJ[ TenmoBoro nsurarens. Bropoe §5.5-5.9
Hayajo TEepMOAUMHAMUKHU. TepMoaMHaMHuuecKas IIKaja TeMIeparyp.
XononunbHble MamuHbl. TemnoBbie npurarenu. OxpaHa npupo/ibl.
Tema 2.3 Coaeprxanue y4eOHOro MmaTepuaJia
CpoiicTBa 1 Hcnapenne u xonaeHcanusa. HacbelmeHHBId map M €ro CBOWCTBA. [1]
napoB AOCONIOTHAS W OTHOCHUTENIbHAs BJIQXHOCTh BO3JAyXa. To0dYka pOCHL. §6.1-6.4
Kunenue. 3aBucuMOCTh TeMIEpaTypbl KUIIEHUSI OT JIaBJICHHUS.
[TeperpeTslit nap M €ro UCMOJIb30BAHUE B TEXHUKE.
Conep:xanue yueOHOro MaTepuaJia
T 24 1 XapakTepucTuKa KMIKOr0 COCTOSIHUs BeulecTBa. [I0BEpXHOCTHBIN CI10M [1]
C eMa - 2. KUJKOCTU. DHEPIrusi MOBEPXHOCTHOTO CJIOS. SIBJICHUS HA TPaHUIIE §7.1-7.3
BoHCTBA AKUJKOCTHU C TBEPAbIM TesioM. KanuuisaspHble siBiIeHUS.
JKMIKOCTEH
JlabopaTopHas padora No2: «/3MepeHne MOBEPXHOCTHOTO HATSHKCHUS YKUIKOCTH [1]
§7.2
Conep:xanue yueOHOro MaTepuaJia
1 XapakTepuCTUKa TBEPAOTO COCTOSHMUS BEUIECTBA. YIPYTHE CBOWCTBA [1]
TBepabIX Ten. 3akoH ['yka. MexaHuueckwe CBOWCTBA TBEPABIX TeIl. §8.1-8.5
TernnoBoe paclmMpeHHe TBEPABIX TeNl U Kuiakocrter. [limaBnenue u
KpUCTAJUIU3ALUA.
Tema 2. 5 IIpakTuyeckne 3ansitusa No4: PemeHue 3a1a4 o CBOMCTBaM BEIIECTB U OCHOBaM [1]FnaBI>1 Nel,6,9
CeolicrBa TEPMOINHAMHUKH. cTp146-147.
TBePIABIX TeJl Ne8,9 cTpl62;

Nel;2 ctpl75

CamocrosiTesibHast padoTa o0y4yarommxcst
No5 «M3omporiecchi.
Ne6 «Dxonornueckue mpodIemMsl, CBI3aHHbIE C IPUMEHEHUEM TETJIOBBIX MaIlIuH»

[1]




No7 «IIpobneMbl SHEProcOepEKCHUS Y.

Ne8 «Posb TEMIOBBIX ABUraTeNel U OXpaHa OKPYKaIOLLEH Cpebl».
Ne9 «OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUM
Nel0 «MonekynsipHas ¢puszuka. TepMoauHaMUKay.

Pasznea 3.
DJIeKTpOANHA
MHKA
Conep:xanue yueOHOTro MaTepuaJia
1 DJIEKTPUYECKUE 3apsijibl. 3aKOH COXPAHEHMS AJIEKTPUUYECKOTO 3apsija. [1]
3akon Kynona. §9.1-9.2
2 DJIEKTPUYECKOE TI0J€ M €ro HampsikeHHOCThb. [loTeHiuan  moss.
Paznocts moteHimanoB. CBS3b MEXKIy HANPSHKEHHOCTHIO M PA3HOCTHIO §9.3-9.7
Tema 3.1 MOTEHIINAJIOB.
DJIeKTPUIECKO 3 [IpoBOIHUKK W NUAIEKTPUKH B DJIEKTPUUECKOM TMOJIE .DJIEKTpUUECKast §9.8-9.12
e moJie eMKOCTh. KOHJIeHCAaTOpbl M UX COCAMHEHUS. DHEPIHsi 3JICKTPUUYECKOTO
IIOJISL.
IMpakTnyeckoe 3ansiTue NeS:PeleHue 3a1a4 o TeMe JIEKTPUUECKOE MoJIe. [1]
I'maBer 1;7;13;16
ctp202-203
Conep:xanue yueOHOTro MaTepuaJia
1 [locTostHHBIM ~ »nekTpuueckuil  Tok. Cuna  TOkKa,  HampshKEHUeE, [1]
AIEKTPUUYECKOE COMPOTUBIIEHUE U €T0 3aBUCUMOCTh OT T€OMETPHUUYECKUX
pa3mMepoB U Temmeparypbl. CBepXNpoBOAMMOCTb. 3akoH Owma aid
y4acTka 1eMH. §10.1-10.5
Tema 3.2 2 OJIC ucrounmka Toka. 3akoH Owma i monHoM uenu. CoeauHCHUS §10.6-10.9
3aKkoHBbI MpoBOAHUKOB. COEIMHEHHE HMCTOYHUKOB OJJIEKTPUYECKON HHEPruu B
NOCTOSIHHOT'O Garapero. §10.10-10-12
TOKA 3 TennoBoe JeWCTBHE AJIEKTPUYECKOro TOKa. 3akoH Jxoynsa-Jlenma.

PaboTa 1 MOIIIHOCTE TOKA.

HpaKanecxoe 3anaTue Ne6: Pemenue 3aaa4 110 TEMC 3aKOHBI ITIOCTOAHHOI'O TOKA.

[1]
I'naBel Nel-8
cTp219




CamocrosiTesibHast paboTa 00y4arOIIMXCH:

Nell "3akonsl OMa 15 yyacTKa U JJ1s TOJTHOM 1enu",

Nel2 "PacyeT SKBHBAJCHTHOTO CONPOTHUBIICHHS [UUII PAa3IMYHBIX CIIOCOOOB
COEIMHEHUS TPOBOTHUKOB",

Nel3 "PaGoTa ¥ MOIIHOCTB IMMOCTOSIHHOT'O TOKa",

Nel4 "3akon [xoyns-Jlenna"

Nel5 "3akonsl Oma. CoequHEHMS IPOBOIHUKOB"

Conep:xanue yueOHOTo MaTepuaJia:

1 CoOcTBeHHass W MpHUMECHass MPOBOJUMOCTH  IMOJIYINPOBOTHHUKOB.

[TonynpoBoaHUKOBBIN 110, [10TyNIpOBOAHMKOBEIE TPUOOPHI. §11.1-11.2
JlabGoparopHblie padoThbI: [1]
No3 «Ormpezenenne yaelabHOTO COPOTUBIICHUS TPOBOTHUKAY,; §10.4-105
Tema 3.3 No4  «M3yuenust 3axkoHa Oma g ydacTKa I€NH, IIOCIEIOBATEIBHOTO H §:10.3
B‘Helpr“quK" MapajuieIbHOTO COETUHEHUSY; 1:§10.6-10.7
HTOK B Ne5 «M3mepenune D/1C 1 BHYTPEHHETO CONPOTUBIICHUS] HCTOYHUKA TOKA. ».
HOJIYHPOBOAHA " vt ocTosITEIbHAS padoTa 00y4arOmMXcs: [1]
Kax Nel6"Onexkrpuyeckuil Tok B MeTaiuiax", "DIIEKTPUYECKHUI TOK B 2JIEKTPOIUTAX", §16.1-16.2;§18.1-
Nel7 "Dnextpuueckuil Tok B razax", 18.5; §19.1-
Nel8 "DnexTpuueckuil TOK B IIOJIYIPOBOJHUKAX ", 19.9; §20.1-
Nel9 "TlorynpoBOHUKOBEIE PUOOPHI, X IPUMEHEHUE 20.11; §21.1-21.6.
Coaeprxanue y4eOHOro MmaTepuaJia
1 BekTop mMHAyKIIMM MarHUTHOrO mojid. J(elicTBME MarHMTHOTO MOJs Ha [1]
MIPSIMOJTMHEHHBIA TTPOBOJTHUK ¢ TOKOM. 3akoH Ammnepa. Bzaumopeiicteue §12.1-12.5
TOKOB. MarHuTHBIN MOTOK. §17; 28.
Tema 3.4 2 Pabora mo mepememieHn0 MPOBOAHMKA C TOKOM B MAarHUTHOM TIOJIE. §12.6-12.8
MarauTHoe JleficTBUe MAarHUTHOTrO MOJs Ha JBWXKylMiics 3apsan. Cuna JlopeHua.
moJie Ornpenenenust yaeIbHOTO 3apsiaa. Y CKOPUTEH 3apsSKEHHBIX YaCTHII.

IIpakTuyeckoe 3anaTne Ne7: PemeHue 3amad mo TemMaMm 3aKkoH AmIiiepa U cuia
Jlopenua.

[1]TmaBer  Nel-7
cTp242

CamocrosiTesibHast padoTa o0y4yaroummxcs

[1]
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No20 «MarsuTHoOE 110J1e 3eMITH §22.1-22.19
No21 «PagnannoHHBIE ITOsIca 3EMIIN. )
Conep:xanue y4eOHOT0 MaTepuaia
Tema 3.5 1 DneKTpoMarHuTHast MUHAYKIUS. BuxpeBoe anekTpruyeckoe mole. [1]
J/IeKTPOMATHH CamouHayKIMsl. DHEPTrUst MATHUTHOTO TIOJISL. §13.1-13.2
THasl §13.3-13.4
HHAYKIHS IIpakTuyeckoe 3ansitue Ne§: Pemenue 3agad mo teMaM 3aKOH 3/M WHAYKIIHH, [1]TmaBer  Nel-5
3/1C caMOMHIYKIINH, UHAYKTUBHOCTh, HEPTHUSI MArHUTHOT'O TIOJISI. cTp253
Paznen 4
Kosie0anus u BOJIHBI
Conep:xanue yueOHOTro MaTepuaJia
1 KonebarenbHoe naBmkenue. [apmonmdeckue kosiebanus. CB0OOOIHBIE [1]
T MexaHuueckue kosiebanus. JIMHelHble MexaHHuYecKue KosieOaTelbHbIe §14.1-14.7
ema 4.1 cuctembl. [IpeBpamieHne SHEprHH TNpPU KOJIEOATEITHHOM JIBHIKCHUH.
Mexanunyeckue CBob 6 B
BOOOJIHBIE 3aTyXalol[Ue MEeXaHW4eckue Koliebanus. BuiHykIeHHbIE
Kko1ebanms MEXaHUYECKUE KOJICOaHMUs.
IIpakTnuyeckoe 3ansaTue Ne9: Pemenue 3a1a4 no remam: Mexanndeckue [1]I'maBer  Nel-7
KoJieOaHusl. cTp273
Conep:xanue yueOHOro MaTepuaJia
Tema 4.2 1 [Tomtepevnble ¥ MPOMOJIGHBIC BOJHBL. ~ XapaKTCPUCTHKU  BOJIHEIL. [1]
Vipyrue BosHbI YpaBHeHue miockoit Oeryiei BoiaHbl. MaTepdepenius BonH. [Tonstue o §15.1-15.7
TU(GPAKIIUU BOJH. 3BYKOBBIC BOJIHEIL. YIIBTPA3BYK U €r0 IPUMEHEHHE.
Conep:xanue yueOHOIro MaTepuaJia [1]
1 CBoOOIHBIE AJIEKTpOMAarHuTHBIE KoneOaHus. [IpeBpaiieHue >Hepruu B §16.1-16.5
KoJieOaTeIbHOM KOHTYpe. 3aTyXalollue 3JIeKTPOMArHUTHBIE KOJIeOaHMs.
Tema 4.3 ['eneparop HEe3aTyXarIlnuX AIIEKTPOMArHUTHBIX KoJe0aHuil.
DJIEKTPOMATHUT BreIHyKIeHHBIC 2JIEKTPUIECKHE KOJIeOaHus.
Hble KoJle0aHus | 2 §16.6-16.13

Ilepemennbi TOk. ['eHeparop mepeMeHHOro Toka. EMKOCTHOEe U
UHIYKTUBHOE CONPOTUBJICHUE MEPEMEHHOro Toka. PaboTa M MOIIHOCTH
HEPEMEHHOT0 TOKa. 3akoH OMa JUIsl 2IEKTPUYECKON LeNH MePEMEHHOTO
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Toka. ['eneparop Toka. Tpanchopmaropsl. TOKM BBICOKOH YacCTOTHI.
[Tonyuenue, nepenaya u pacrpeaeneHue IeKTPOIHEPTHH.

IIpakTuyeckoe 3ansitue Nel0: Permenue 3a1a4 mo remam KoyieO0aHUS U BOJTHBI.

(1]

I'nmaBuI

Nel-4; 9, 11
ctp313

Tema 4.4
DJIEKTPOMATHUT
Hble BOJIHBI

Conep:xanue yueOHOro MmaTepuajia

1

DNEeKTPOMarHUTHOE MoJie KaK 0COObIN BUJ MaTepuu. DIEKTPOMarHUTHbIE
BoNMHBL. BuOparop Iepua. OTKpBITBIH — KoOJEOATENBHBIA  KOHTYP.
N3o6perenue paguo A. C. IlonoBeim. [loHATHE O pagMOCBS3H.
[TpumeHeHue 31eKTPOMarHUTHBIX BOJH.

[1]

§17.1-17.5

CamocrosiTe/ibHAsA padoTa 00y4aoummxcs
Ne22 «Ilorpedburenu Toka — UX HOMUHAJIbHbBIE 3HAUEHUS. »

[1] T'maBer Ne29;
30; 31; 32; 33; 34.

Ne23 «Pa3Butne 3nekTpo3HepreTuk B CapaToBCKoOl 001acTH», DIEeKTPOHHO-
No 24 «Pa3BuTHE CPEICTB CBSA3NY, e pp——
Ne 25 «Kocmuyeckre MCTOYHUKA PaIHOU3ITyICHUS.
cUcTeMa.
Paznen 5
Onrtuka
Tema 5.1 Conep:xxanue yueOHOT0o MaTepuaJia
Ilpupona cera |1 CKOpoCTh pacnpoCTpaHEHUsI CBETA. 3aKOHBI OTPAXKEHUSI U MPEIOMIICHUS [1]
ceera. IlomHoe oTpaxkenue. JImH3pl. ['71a3 kak onTuUYeckas CHUCTEMA. Beeenue.
OnTudeckue mpruodOpsHI. §18.1-18.6
Conep:xxanue yueOHOT0o MaTepuaJia [1]
1 Untepdepennus cBera. KorepentHocts. MHTepdepeHIMS B TOHKHX
meHkax. [lonocel paBHo# Tonmubbl. Konsua Hetorona. Mcnons3oBanue
Tema 5.2 uHTepdepeHIuy B HayKe U TexHuke. Judpakmus cera. AudpakunonHas §19.1-19.8
BosHoBbIE pemetka. [lonsatue o romorpaduu. I[lomspuzanus mHoNepedHbIX BOJH.
cBoiicTBa cBeTa | 2 [Tonsipusanus ceera. [[BoiiHoe ydyenpenomenue. [lomsapasl. ducnepcus §19.9-19.16
cBeta Bunsl ciektpoB. YibTpaduoneroBoe u HHPpaKpacHOE U3ITYICHHUE.
PeHTrenoBckue ydn UxX Ipupoja U CBOMCTBA.
IIpakTHyeckoe 3aHsiTHE [1]T"maBbI
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| Nell: Pemrenue 3amad mo TeMaM ONTHKH.

Nel,4,7,10 ctp373

Pa3znen 6

DJJleMeHTbl KBAaHTOBOW (pu3ukmn

Tema 6.1

Conep:xanue yueOHOro MmaTepuajia

1
KBanToBas

OIITHKA

KBanroBas runotesa I[lnanka. @oTonbsl. BHENIHUN 1 BHYTpEHHUI
dororddexr. Tumbl GoTOITEMEHTOB.

[1]

§20.1-20.3

Conep:xanue yueOHOro MmaTepuajia

Tema 6.2 1
duszuxka atoma

Pa3Butue B3rs0B HAa CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH aTOMHBIX
CIeKTpax Bojopoxa. SnepHas monens aroma. OmbiTel D. Pesepdopna.
Monens aroma Bogopoaa o H. bopy. KBanToBsie renepatopsl.

[1]

§21.1-21.5

Conep:xxanue yueOHOTo MaTepuaJia

1

Tema 6.3

EcrecTBeHHas paJgMOaKTUBHOCTh. 3aKOH paJMOAKTHBHOIO pacrnaja.
CniocoObl HaONIOCHUS W PETUCTpPAllUU 3apsDKEHHBIX YacTull. ODddext
BasuiioBa-UepeHnkona.

Crpoenne aromHoro sapa. Jlepekr waccel, BHeprus CBsI3U U
YCTOMYMBOCTh aTOMHBIX snuep. SnepHble peakuuu. MckyccTBeHHas
pazOaKTUBHOCTb.

Henenune Ttsokenslx spep. Llenmnas sAnxepHas peakuus. Ymnpasisiemas
nenHas peakuusa. SnepHeii peakrop. IlomyueHue paaMOaKTHBHBIX
M30TOIOB M X NMpUMEHeHHe. buosornueckoe neiicTBUE pajiloaKTUBHBIX
U3ITy4YeHUI. DJIeMEHTapHbIe YaCTULIbI.

[1]

§22.1-22.4

§22.5-22.6

§22.7-22.13

®uzuka IpakTuyeckue 3ansaTuss Nel2: PerieHue 3aja4 1Mo TeMaM CTPOCHHS aToMa U
ATOMHOTO SIIPA | gaHTOBOI ONTHKE.

[1]

I'maBb1 Nel,2.5
ctp383 Ne3.4
ctp394 Nel-6

ctp415
CamocrosiTeibHast pa0oTa 00y4aIOIIMXCS: [1]
No26 «Pa3zBuTue aTOMHOW SHEPTETUKU» riaBeiNe37; 39.
Ne27 «Onrudeckre KBaHTOBBIE T€HEPATOPBI» DNEeKTPOHHO-
Ne28 «AHanu3 NpUYKH U MOCIEICTBUN KPYIHEHIINX IIEPHBIX KaTacTpoh» T ——
cucremMa
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Paznen 7

ACTpoHOMUSA
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia [1]
Crtpoenue u 1 Hama 3Be3qnas cucrtema-I'anaktuka. Jpyrue raiakTuku. beCkoHeUHOCTh
pa3Burtue Bcenennoii. Ilonsatne o kocmosioruu. Pacmupsiromias Bceenennast. §23.1-23.6
Bcenennoi Mopnens ropsiueit Becenennoii. CtpoeHue u npoucxoxaeHue ['anakTuk. 2
Tema 7.2 Copaeprxanue y4eOHOro MmaTepuaJia
IBOTIONUSA 1 Tepmosinepusiii cunTe3. IIpobGiaema TepMosiiepHOi SHEPreTUKU. DHEPTHs (1]
3Be3a. I'mmore3a ConHnia u 3Be3n. OBomwonua 3Be3d. [lpoucxoxaenue CosHEUHOU
NMPOUCXOMKTEHUS CHUCTEMEL. 2 §24.1-24.5
CosnnevHoi
CHCTEMBI.
IpakTnyeckue 3auaTus Nel3 Pemenue 3amad no acrpopusuke 8 §23.1-40.3
CamocrosiTe/ibHAsA padoTa 00y4aommxcs [1]
No28 «["anmakTrKa U €€ U3ITydEHUS. », §40.1-40.3
Ne 29 «DOBomronnu ["anakTuk, 3 IIeKTPOHHO-
Ne30 «3Be3nbl v UX CyIbOBL.» 6UOIHOTeYHAS
cucrema
Beero 127
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3. YCJIOBMS PEAJIM3AIIAA PABOYEN ITIPOT PAMMBI

3.1. TpeboBaHusi K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY O0ecriedeHuI0 00ydeHust
N0 AUCHUIIHHE

Peanu3zanus pabodeii mporpaMMbl AUCHUIIIMHEL TpeOyeT Hanu4us ydyeOHoro kabunera dusnku:
25 1mocaIouHBIX MECT, MEJIOBasl I0CKa, JTabopaTopun (PU3UKU U AIEKTPOTEXHUKH.

JlaGoparopus pU3UKU U IEKTPOTEXHUKHU JOHKEH ObITh OCHAIIEH CPEACTBAMH OOy4YEHUS IS
MIPOBE/ICHUS CIEAYIOIIUX BUJIOB 3aHATHIH: JEKIIMOHHBIX, TPAKTUIECKUX U JTAOOPATOPHBIX padoT.

Texuuueckue cpeacTBa OOy4YeHHs: CHANA-NIPOEKTOP, KOMIIBIOTEP, MPOEKIIMOHHBIN 3KpaH,
KOJIOHKH.

CpenctBa 00y4eHus 1abopaTopuu:

METOJIMYECKUE YKa3aHHsI K BBIITOJIHEHUIO J1a00paTOPHBIX padoT;
JTMHAMOMETD;

[IAPUKHU, KAMEPTOH, CeKYHIHBII MasTHUK, METPOHOM;
MaHOMETp, OapOMETP, TEPMOMETP, ICUXPOMETP, TUTPOMETD;
ammy’a ¢ 3pupom;

METaJITNYECKHE KapKachl;

MO/IENTb TIPOCTPAHCTBEHHOMN PEIICTKH;

napaduH, CTeKIsTHHas TpyOKa (OropeTKa), KpUCTaLIbI,

O DJIEKTPOCTATUYECKUH MAATHUK, CTEKISIHHAs M HOOHHUTOBAas MAJOYKH, DSJIEKTPOCKOII,
ANEKTPOMETP, PINEKTPUUECKUN CyaTaH, HAOOP MPOBOJHUKOB U JIUAIEKTPUKOB, dJIEKTPOU3IMEPUTEIIHHbBIE
puOopbI(aMIIepMETp, BOJILTMETP, BATTMETP);

0 MarHuThl, paMKa, jKeJe3Hble OIWJIKH, COJEHJ, Karymka Ha 4B,rpacdopmarp,koHneHcaTop
MOCTOSIHHOM ~ €MKOCTH,  TIEPEMEHHOM  €MKOCTH,  JUAJIEKTPHUK, Oarapes  KOHACHCATOPOB,
TJI0CKOTapauieNbHas TUIAaCTUHKA;

O JuH3bI, OuomnpusmMa @peHens, AUPPAKIMOHHAS PEIIETKA, CIEKTPOCKOMN, TPEXTpaHHAs
IIpU3Ma, MOJIeNIb PEHTT€HOBCKOM TPYOKH, SKpaH;

O Ha0Op MONYNPOBOJHHUKOB, TOJYIPOBOJHUKOBEIN IHOMA, TpaH3UCTOp, ¢oTopene, Kamepa
MOHU3UPYIOUIMX YaCTHII, CYUCTYUK HOHUZUPYIOIIUX YACTHIL;

O rio0yc 3B€31HOr0 HeOa, BOJTHOBasIMAIIIMHA, CHIIB(OH.

Ooooooooao

JIMueH3MOHHOE TPOrPaMMHOE OOeCIIeUeHHe: MaKeT MpUKIafHbIX mporpamm MSOffice

DIIEeKTPOHHO-OUOIMOTEUHAs CUCTEMA.

«9BC IPRbooksy», OO0 «Aii [Ilu Op Meaua», norosop Nel812-17ex 44 ot 12.07.2017. Cpok
JNEUCTBUA: 12 KaJIeHAapHBIX MECSIIEB.

ObC «OnexkTponHas Oubmmoreka TexHuyeckoro By3a», OO0 «llomurexpecypcy», HAOTOBOP
Nel813-17 en 44 or 12.07.2017. Cpoxk neiictBus: 12 kaieHAapHBIX MECSIICB.

OBbC «Jlampy, OO0 «3natenbctBo Jlauby, moroop Ne 1811-17 en 44 ot 12.07.2017
noroop Ne 1950-17 e 44 ot 04.08.2017. Cpok neiicTBus: 12 KaleHIApPHBIX MECSIICB.

«3BC elibrary», OO0 «PYH3b», norosop Ne 60-31 DA/17 «O0 okazaHuu YCIyT IO
MPEIOCTABICHUIO JTOCTYIA K AJIEKTPOHHBIM m3naHusiMm» ot 04.04.2017; momoiaHHUTENBHOE COTIIAIICHNE
Nel (x moroopy Ne 60-31 DA/17 or 04.04.2016) ot 05.04.2017. Cpoxk neiictBus: 12 xajeHmIapHBIX
MeCsIIIeB (JIOCTYTI K MOAIMCKE COXPAHSIETCs B TeUeHUE 9 JIET 110 HCTEUSHUH CPOKa IOTOBOPA).

- Komnekuus poccHiiCKMX IKYpHAJOB B TOJHOTEKCTOBOM M 3JCKTPOHHOM  BHJE,
Elibrary.ruhttp://Elibrary.ru/projects/subscription/rus_titles_open.asp.

- Pecypcel m3natensctBa Springerhttp://link.springer.com/

- XKypnaner American Phisical Society http://journals.aps.org

- Xypnansr Royal Society of Chemistry Journals http://pabs.rsc.org/en/journals



http://elibrary.ru/projects/subscription/rus_titles_open.asp
http://elibrary.ru/projects/subscription/rus_titles_open.asp
http://link.springer.com/
http://journals.aps.org/
http://pabs.rsc.org/en/journals

- OBC «JIanw» http://e/lanbook.com/. TocTymn k HekOTOpHIM pasaenam DBC, B COOTBETCTBUH C
CornamieHueM o COTpYIHUYECTBE

3.2. Y4edHo-MeToAMUYECKOE 0OecTiedeHrne 00yUeHusl Mo TUCIUIINHE

OcHoBHbIE yUeOHbIe U3TaHUSI:

1. ®usuka g npodeccuil  CHENMATBHOCTEH TEXHUYECKOTrOo MNpoQuiis: Y4eOHHK IS
o0pa3oBaTeNbHBIX YUPESXKIECHUH cpenHero npodeccnoHanbHoro obpazoanus. JmurpueBa B.d. M.:
N3narenbckuii neHTp «Akagemusi», 2014.

2. 3agaun mo ¢usuke: ydeOHOoe mocoOMe ISl CTYJICHTOB OOpa30oBaTEIbHBIX YUPEKACHUI
cpennero npodeccruoHanpHoro oopazopanusImurpuera B.d.M.: N3natenbckuii HEHTp «AKaaeMus»,
2013

3. A.B. ®upcos; oz pexa. T.W. Tpobumoroii. M.: U3narensckuit nentp "Axagemus', 2014

4. CnpaBoyHHK 10 ¢u3uke: y4ed. mocodue g o0pa3oBar. yupekJIeHUN Had. U cpel. mpod.
obpaszosanus T.U. Tpodumona, A.B. ®upcos M.: U3narensckmii ientp "Axagemus’, 2013

5. ®uzuka s npodeccuil U crenuanbHOCTeR TexHuueckoro npoduis. JlabopaTopHsblii
npaktukyM  [murpuesa B.®., Kopxyes A.B., Mypraszuna O.B.1] «Akanemusi» 2015

Meroauueckue ykazaHusi 1J1sl 00y4JaroIiXCsl 0 OCBOCHHIO AMCIHUILIHHBL:

1.MeToauueckue yka3zaHus Ui MPOBEACHUS MPAKTUYECKUX paboT mo cnenuansHoct 15.02.01
MoHTaxX ¥ TEXHHMYECKas OSKCIUIyaTalMs IPOMBIIUICHHOT0 00OpyAoBaHUs (IO  OTPACIsM),
npenojasatenb CKM u O Mazanosa C.A..,2015 1.

2. Metonnveckue yka3zaHus JUIsi TPOBEJCHUS CAMOCTOSITEIBHBIX Pa0dOT MO CHEHaTbHOCTH
15.02.01 MoHTax M TeXHHYECKas 3KCIUTyaTallus MPOMBIIUICHHOTO 000pynoBaHMs (IO OTpacisaM),
npenogasatens CKM u O Mazanosa C.A..,2015 .

HNHuTepHer-pecypcesl:

1. http://school-collection.edu.ru/ - Enunast komiekuust udpoBbiX 00pa3oBaTeIbHBIX PECYPCOB

2. http://fcior.edu.ru/ - ®enepabHblil EHTP HHPOPMALTMOHHO — 00PA30BATEIBLHBIX PECYPCOB

3. http://window.edu.ru/ - EnuHoe okHO 10cTyIa K 00pa3oBaTeIbHBIM pecypcam

4. http://www.ege.edu.ru/ -  Tlopran  uHbOpMAalMOHHON  momuepkku  EmuHOrO
rOCY/IapCTBEHHOTO IK3aMEHa

5. http://www.alleng.ru/edu/phys.htm - O6pa3oBarenshbie pecypcbl MutepHera — Ousnka

http://omczo.org/publ/259-1-0-2770 - O6pa3oBatebHbIC HHTEPHET - PECYPCHI 10 (HU3HKE
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIITINHBI

KOHTpOHB M OLICHKA pC3yJIbTaTOB OCBOCHUA JUCHUIIIMHBI OCYHICCTBJIACTCA NPCIOJAABATCIICEM B
mpouecce MNpOBCACHUSA IPAKTHUYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBaHHUA, a TaKKE
BBITTOJIHCHU A OGy‘-IElIOLLII/IMI/ICSI UHAUBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, I/ICCJICIIOBaHI/IfI.

(I)OpMBI U METOABI KOHTPOJIA X1 OLIEHKHU PE3yJIbTAaTOB Oﬁy‘leHI/IH

Pe3yabTarbl 00yuyeHusi (0CBOEHHbIE

OcHOBHBIC IIOKA3aTEJH OLECHKH

®opMbI U METOABI

YMeHHsl, YCBOCHHbIE 3HAHNS) pe3yJbTaToB KOHTPOJIs
YMETb:
Y1 — pelleHHe 3a7ad Ha BBIUYUCICHHE |— TEOPETHUYECKUE
- OIMCBIBATh U OOBICHATH (PU3UYECKUE | CKOPOCTH, PACCTOSIHUS, MACC TEJ, BOIIPOCHI,
SBJICHUS. W CBOWCTBA TEI: JBHXCHHE | — BBHIYUCIIEHUE YCIOBHI PABHOBECHS TECTUPOBAHUE,
TEl M HCKYCCTBEHHBIX CIyTHHKOB | Tem; IIPaKTUKYM,
3emun; CBOWCTBA ra3oB, KUIKOCTCH U |— pemeHHe MPaKTHUYECKHX 3a7ad Ha |  J1abopaTopHas
TBEPIABIX  TEN,  OJIEKTPOMATHUTHYIO OCHOBE CBOMCTB ra3oB " pabora,
UHAYKIIHNIO, pacnpoOCTPaHEHUE |  >KUAKOCTEN; KOHTPOJIbHAs
AJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIC | — pprqpiciIeHHe kod¢pdurmenra | padoTa;
CBOMCTBA  CBETa; W3J1y4YCHUE u TIPOYHOCTH TBEP/IBIX TEIL;
HOTJIOTICHUC CBeTa aTOMOM; | — pernreHHe 3a/1a4 HA OCHOBE 3aKOHA
oroddpexr... JJIEKTPOMATrHUTHON UHIYKIUU;
Y2 — pelleHHe 3aJad Ha pacyeT UIMH
- OTIMYaTh THUIIOTE3bl OT HAYYHBIX BOJIH;
Teopui — MOPEJCTaBICHHE  CHEKTPaIbHOTO
Y3 aHalii3a, €ero  IpakTuyeckoro |~ IPAKTHUKYM,
- ONpeAessATh XapakTep (QHU3UYECKOro IPUMEHCHHS; nasepHoii | J1aboparopHast
mpouecca  mo  rpapuky, —Tabmmue, YCTAaHOBKH M €€ IPAKTHYECKOTO pabora;
opmyre IIPUMEHEHNUS;
Y4 — CONOCTaBJIEHHE HAyYHBIX (DAaKTOB |— JlabopaTopHas
- ACIaTh BBIBOJBI Ha  OCHOBE C IeHCTBUTEIIFHOCTHIO; pabora;
AKCIEPUMEHTAIbHBIX TaHHBIX — BBIABIDKEHHE THIIOTES "

MOCTPOEHUE MOJIENEH;
Y5 — BBINOJIHEHHUE DKCIIEPUMEHTAIBHBIX |— MPaKTUKYM,
- IPUMEHATH MOJIyYE€HHBIE 3HAHUS IS 3ajady; nabopatopHast
pemenus GU3NYECKHUX 3a1a4; — 3ammura MPaKTUYECKUX iy pabora, JIOKJIaI,
Y6 1a00paTOpHBIX PadoT; cooo1ieHue,
- HCIIONB30BAaTh NPUOOPETEHHBIE | — BEITIOTHEHNE TECTUPOBAHUS; pedepar,
3HAHWS M YMCHHS B MPAKTHYCCKOH |— pemieHHe KOHTPOIBHBIX paboT; IIpe3EHTALNS;

JACATCIIBHOCTH U HOBCGI[HGBHOﬁ KHU3HU,

— BBINIOJIHCHUE JIOKJIAJIOB
cooOuieHui, pepepartos;
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Y7

IUIAHUPOBAaHUE IIPOBEJCHUSI |— TEOPETUYECKUE
- IPUBOJINTH OPUMEPHI, OIbITA, BOIPOCHI,
MMOKa3bIBAIONIUE, YTO: HAONIOACHUS H c6OpKa YCTAHOBKH I10 CXEME nabopaTopHas
AKCIEPUMEHT SIBJISIFOTCA OCHOBOM ISt IpoBeieHNEe HAOIIOACHNS; pabora;
BBIJIBIKCHHSL ~ THIIOTE3 U TCOpHIi, CHSITUE TIOKa3aHUU ¢ (PU3NIECKUX
TNO3BOJIAIOT ~ MPOBEPUTh ~ UCTHHHOCTB | rpiGOpOB;
TEOPETUYECKHUX BBIBOJIOB; (DM3MYECKAS | _ ocrapicHue TA6IHI
TEOpHs NaCT BO3MOXHOCTb OOBACHATD |  54pHCHMOCTH BeJIMYMH i
M3BECTHBIC  ABJCHMA — TIPUPOIBI M |  pocrpoeHue rpadUKoB;
Hay4HbIe (DAaKTHI, TOJCKA3bIBATh €I HEe COCTABIICHME OTUeTa u
W3BECTHBIE SBJICHUS; dbopMyIIpoBKa BBIBOJIOB 0

IIPOJIeJIaHHOM padoTe;
Y8 IUTAaHUPOBAaHUE IPOBEICHUS |— TEOPETUYECKUE
- IPUBOJUTH NPHMEPHI NPAKTHYECKOTO |  OMBITA; BOIIPOCHI,
UCIIOJIb30BaHUsT (PU3HUYECKUX 3HAHHUHA U c6OpKa YCTAHOBKH I10 CXEME; naboparopHas
3aKOHOB: MEXaHMKM B  TEXHUKE, NPOBEICHNE HAOIFOICHHS, pa0ora,
TEPMOJUHAMMKHU U JIEKTPOAMHAMUKY B CHAITHE MOKa3aHHil ¢ GH3MUCCKHX KOHTPOJIbHAs
JHEPreTHKE; JIEKTPOMArHUTHBIX IpHGOPOB; pabora;
H3IydeHUH B pasno- W |— cocrapieHue TaOIUI 3aBHCHMOCTH
TCJICKOMMYHHUKALMX, KBAHTOBOH |  pejpum 1 TOCTPOCHHE IPAGHKOB;
$usHKK B CO3TAHHH STEPHOI COCTABJICHUE OTUSTA U CO3/IAaHHE
OHEPTCTUKH, JIa3CpOB BBIBO/IA 10 IIPOJICIAHHOIT padoTe
Y9
- U3MEpPATh Pl (PU3NYECKUX BEITUYUH,
IIPEJCTAaBIISI PE3YAbTaThl U3MEPEHUN C
YU4€TOM UX HOTPELIHOCTEN
Y 10 OlleHKa 0030pa MH(OPMALUK MO0 |- TEOPETHYECKUE
- BOCIIpUHMMAaTb W Ha OCHOBE | HHTepHET-pecypcam, BOIIPOCHI
MIOJIyYEHHBIX 3HAHMM CaMOCTOSITENBHO coobmenusm CMMUW, HayuHo-
ONCHMBATH UHpOpMALHIO, NOITYJIIPHBIM CTaThsIM;
cojepxairytocs B coobmenusx CMU, MOATOTOBKA MTPOEKTOB,
WuTepHere, HAy4YHO-TIOIYJIIPHBIX IpE3EHTAlUIi U UX 3alIUTa;
CTaThsIX
— 3HATD:
31 IIpEJICTaBICHNE MOHATUN |— TEOPETHUYECKUE
- CMBICII TIOHATHH: MaTepualbHas (bU3NYEeCKUX SBJICHUH W CBOMCTB BOTIPOCHI,
TOYKa, IIOCTYNATENIbHOE JBUKECHHUE, BEIIECTB; TECTUPOBAHUE;

BpalllaTeIbHOE JBIKEHHUE, aOCOIIOTHO
TBEpJIO€ TEJIO; TEIJIOBOE JIBH)KEHHE,
TEIUIOBOE  PAaBHOBECHE, BHYTPEHHSS

SHEPrus, BEIIECTBO, aTOM, aTOMHOE

OTJIMYME THUIOTE3 OT HAaYYHBIX
TEOPUL;

dbopmMyIupoBKa (buzmyecKux
3aKOHOB M OOBSCHEHHE Ha WX
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A1pO, UACAIbHBIA ra3; AJIEKTPUUYECKOE
B3aUMOJICHCTBHUE, ANEKTPUYECKUI
3apsii, SJIEMEHTApHBIN JJICKTPUUYECKUI
3apsn, 3JIEKTPOMAarHUTHOE nouie,
OJIM3KO/IEHCTBUE, CTOPOHHHM  CHIIBI,
3JIEKTPOABMKYIIAsl CHIIA,
WHIYKIUSA,

MarHuTHas

MarHuTHast
MarHUTHBIN MOTOK,
MIPOHUIIAEMOCTH,
TEPMO3JICKTPOHHAS IMHCCHS,
coOCTBEeHHas U IIpUMeCHast
OPOBOJUMOCTb, pP- H- TIEpexox B
HOJYIPOBOJHUKAX, 3JIEKTPOMAarHUTHAs
UHAYKLMS, CAaMHIYKIMS; (OTOH, aToM,
aTOMHOE 1o, HOHU3UpYIOLIee
U3Iy4YeHue;  (U3NIecKoe

TUIIOTE3a, WOHU3UPYIOLIEe H3Iy4YeHHE,

SIBIICHUE,

IUIaHETA, 3BE3]1a, rajlakTHKa,

Bcenennas

OCHOBE  pa3JIMYHBIX  SBJIICHUM
IPUPOJIBI U TEXHUKHU;
OIIpeJieJICHNne CMbICIIA, crocoda U
€IMHULl W3MEPEHUsT OCHOBHBIX
(U3NUECKUX BEITUYNH;
[IOJIyY€HUE IICPEMEHHOI0 TOKa

[IpU  PaBHOMEPHOM  BpAILEHUU
BUTKAa B OAJHOPOJHOM MArHMTHOM
ToJe; npeoOpa3zoBaHue
[EPEMEHHOI0 TOKa C IOMOIIIBIO
Tpancdopmaropa;
P3BOJICTRO, nepenayda u
NOTPEOJICHUE IEKTPOIHEPIUH;

HOJTy4eHHe

BOJIH H

QJICKTPOMArouTHBIX
IIPUMCHCHUE HUX B
pPaaroCBA3H U TCIICBUACHHU,
00BACHEHHE IO 10 CHUA u
HCITyCKaHUA CBCTa

KBaHTOBas1

aTOMOM,
SHEPTHUS,
WCIIOJIH30BaHUE JIa3epa;

ONMCaHNE
Aaapa,
MIPE/ICTABJICHHE

cocTaBa  aTOMHOIO
PaTuOAKTUBHBIX
W3JIyYEHH U WX BO3JCHCTBUIM Ha
JKBBIE OpPTaHU3MBI;
MPEJCTABICHUE CTPOECHUS IUIAHET,
00BSACHEHUS
3BE3/I, abdext
Jomnepa u teopun «pazderaHus
MpeACTaBICHUE
CLICHApHEB
Bcemennoi,

ConHIla W 3BE31,
SBOJIFOLIUU

TaJIaKTHUK»,

BO3MOYKHBIX
IBOJFOIAN

00pa3oBaHMs TUIAHETHBIX CHUCTEM,
COJIHEUHOW CHCTEMBI.
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- CMBICJI QJHSHHGCKI/IX BCJIMYUH:

CKOPOCTh, YCKOpEHHE,

MEXaHN4YCCKas

Macca, Ccuia,

MMITYJIbC, pabora,

MECXAaHUYCCKas SHEPTHA, MOJIIpHas

macca, KOJIMYCCTBO BCIICCTBA,

BHYTPEHHSII  JHEprus, aOcCoIOTHas

TEeMIeparypa, CpedHssli KHHeTHYecKas

— MHOpCACTaBJICHUC

ONpCACIICHUC
MEXaHHUYCCKOT'O

XapaKTePUCTUK
JOBHUXKCHUA:

TepeMeIeHus, CKOpOCTH,

YCKOPCHUS;

dbopmMyIupoBKa OTIpE/ICTICHHI:

MAacChl, CHJIbI, UMITyJIbCa, pAOOTHI;

OHCPIrETHYCCKUX

— TEOpPETHUYECKHE
BOTIPOCHI,
TECTUPOBAHUE,
NPaKTHKYM,
nabopaTopHas
pa0ora,
KOHTPOJIbHAS
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SHEPTrHUd 4aCcTUll BCIICCTBA, KOJINICCTBO

TEILJIOTHI; 3JIeMEHTapHbIN
JNEKTPUYECKUN  3apsil, HampsHKeHUe,
3IEKTPOEMKOCTb, cuiia TOKa,
COIIPOTHUBIICHUE, yIeabHOe

CONPOTHBJIEHUE, WHIYKTUBHOCTH, CHJIA
Jlopenna, cuna Amnepa; NOCTOSHHAs

[Tnanka, Punbepra, paamnyc
CTallMOHAPHOM  KPYroBOW  OpOWUTHI,
boposckuit panuyc; CKOpOCTb,
YCKOpEeHHe, Macca, CHila, HUMIYJbC,

MECXaHHUYCCKas pa60Ta, MECXaHHNYCCKas
OHEPIruA; MOJIIPpHAA MacCa, KOJIUYICCTBO

BEIIECTBA,  BHYTPEHHSS  HSHEpIusd,
a0coyItoTHasE  TeMmepaTypa, CpeaHss
KUHETUYeCcKast SHEprus 4acTHIl
BEUIECTBA,  KOJIMYECTBO  TEIUIOTHI;

AJIEMEHTApHBIN JIEKTPUYECKUHN 3apsf,

HAIMpsOKCHUE, OJJICKTPOCMKOCTL, CHJIA

TOKA, COIIPOTHUBIICHHUE, yIeIbHOE
COINPOTHUBIIEHNE, UHAYKTUBHOCTb, CHJIA
Jlopenna, cuna Amnepa; IOCTOSHHAs
Ilmanka, Punbepra, panuyc
CTallMOHAPHOM KPYTroBOl OpOMUTHI,

boposckuii paguyc

XapaKTEPUCTUK:  MEXaHUYECKOM,

BHYTPEHHEHN SHEPIUH, KOJIMYECTBA

TETIOTHI;
dbopmynupoBka TIOHSTHIA:
abcoroTHAs TeMIeparypa,

KOJIMYECTBO BEIIECTBA, MOJISIPHAS
Macca, HaIPsHKCHHOCTb,
HaIpsHKEHUE,

HHAYKTHBHOCTD, €MKOCTb. ..

COIIPOTUBJICHUEC,

IIpEJICTaBICHNE BEITUYUHBI
AIIEMEHTAPHOTO  AJIEKTPUUYECKOTO
3apsga, cun  Jlopenima u
Awmrmepa...

pabora;
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- CMBICT  (PU3MYECKMX  3aKOHOB:
KJIACCUYECKONM MEXaHUKH, BCEMHUPHOTO
TATOTEHUS, COXpPAHEHHs  DHEpPruw,
HMITYJIbCA,

MOJIEKYJIIPHO KUHETUYECKON TEOPUH U
TCPMOANHAMUKH
AIIEKTPUYECKOTO 3apsja,
SHCKTPOMaFHHTHOﬁ WHAYKOWH, 3aKOHa
Kynona, snektponusa, OTpakeHUs U
IperoMIIeHusl cBeTa, 3akoHa Oma IS
ydaCTKa U JJId TTOJTHOH LEIK U IpaBUIl

MOCJICAOBATCIIBHOTO U IAapalJICIIbHOT'O

COCJIMHEHUS; doroadpdexra,
IIOCTyJIaTOB  bopa;  Kiaccuueckou
MEXAHUKH, BCEMHUPHOIO TATOTEHUS,

COXpPAaHCHUS DHCPIrun, UMITYJIbCA,

dbopmynupoBka 3akoHOB HpioToHA
U TIPUMEHEHUE UX JUISl ONHUCAHUS
MEXaHUYECKUX MPOLIECCOB;

IIPE/ICTABIICHHE 3aKOHa
BcemupHoro TSATOTEHUS 51
00BsICHEHUE B3aUMOJICUCTBHUS

bu3HYECKUX TEN:
nepevncieHne U (GpopMyInpoBKa

3aKOHOB COXPAHEHHUA: DHEPIuw,
UMITYJIbCA, IJIEKTPUYECKOTO
3apsia;

dopmymupoBka 1 W 2 3aKOHOB

TEPMOIUHAMUKHU u ux
NpPUMEHEHHE Uil  OOBSCHEHUS
TEIUIOBBIX MPOIECCOB;

dbopMynupoBKa 3aKOHa

ANIEKTPOMArHUTHONW WHIYKIIUA |

— TEOpETHYECKHE
BOIIPOCHI,
TECTUPOBAHUE,
MPAKTUKYM,
nabopatopHast
pabora,
KOHTPOJIbHAA
pabora;
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MOJIEKYJISIPHO KMHETUYECKOW TEOPUU U
TEPMOJUHAMUKU;
3JIEKTPUYECKOTO 3apsna,
3JEKTPOMarHUTHOM WHIYKIUH, 3aKOHA
Kynona, »snekTponusa, OTpaxeHus H
IpeJIoOMJIEHUs1 CBeTa, 3akoHa Oma s
ydacTKa M JUIsl TIOJHOW LENU U IPaBUII

MOCJICAOBATCIIBHOTO M IapalJICIIbHOT'O

OpUMEHeHue ero B pabore
AIIEKTPUYECKUX MAIIKH;

3-x
00bBscHEHUE

dbopmynupoBka
dorordpdexkra wu
KBaHTOBOU IPUPOJIBI CBETA;

3aKOHOB

dbopMymUpoBKa W TMPUMCHCHHE
3aKOHOB MIPEIOMIICHUS u

OTpaXCHUSA CBCTA.

COCITUHEHUST; doroaddexra,
noctynaroB bopa
34 IPEICTABIICHUC COBPEMEHHOM [— TEOPETHYECKHE
(1)I/I3I/ILICCKOI\/JI KapTUHBI MHpa Ha BOIIPOCHI,
- BKJAJ POCCHHCKHX U 3apyOeKHBIX i
p Py’ OCHOBE BaKHBIX OTKPBITUN CcOOOIIEH NS,
YUEHBIX,0Ka3aBIITUX HauOOoNbLICE |  yueHBIX, OKa3aBILUX
JIOKJIAJIbI;

BJIMAHUC HA PA3BUTUC HAYKU

OIIPCACIIAIOIICC BIIMAHUC HaA
Pa3BUTHC TCXHUKU U TCXHOJIOT'UU
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DoHJ O1LIEHOYHBIX CpeacTB 1Jisl IPOBECACHUA l'lpOMe)KyTO‘lH()ﬁ aTrrecranumn oﬁyqammnxcﬂ Mo JTMCHHMIIJINHE

IMoka3aTesu M KpUTEPHH OLlEHUBAHUS KOMIIETEH Ui

O0BeKTHI OLIcHUBAHUSA Iloka3zarenn Kpurepun Tun 3agaHus; dopma
Ne zapanus MPOMEKYTOYHO
1]
aTTrecTanuu
(B
COOTBETCTBHH C
y4eOHbIM
IJIAHOM)
YMernb:
V1. OnpenenieHUe W yCTAHOBIIEHUE | MOJHOTA BOCIIPOM3BEICHUS | JK3aMeHaIlHO JK3aMeH.
MPUBOJIUTH IIPUMEPBI | MPAKTUYECKOTO MCIOJIb30BaHUs | (PU3NYECKUX 3HAHUM U 3aKOHOB HHBIE
MPaKTUYECKOTO (bU3nIeCKUX 3HaHUHI BOIIPOCHI,
HCIOIb30BaHUS (GU3NUECKUX | MIUTFOCTPUPOBAHUE SIBIICHUN | KOHTPOJIbHbIE
3HAHWH; NEUCTBUI 3aKOHOB Ha BOIPOCHI,
npuMepax; COMOCTAaBJICHUE TECTHI.
MPOLIECCOB  IPOUCXOASAIINX B
IMOBCEIHEBHOM JKU3HHU, B
TEXHUYECKUX YCTPOMCTBAX C
M3y4aeMbIMU (PU3HUUYECKUMU
3aKOHAMH U SIBJICHHUSIMU
Y2 ConocraBnenue Hay4HBIX | NPaBUIbHOE COOTHOLIEHHE
- OTJINYAThH TUIIOTE3bI oT (l)aKTOB C HeﬁCTBHTeHBHOCTBIO; MMpUYIUH 41 CIIEJICTBUI

Hay4HBIX TEOpUH

BBIABHKCHHUEC T'UIIOTE3 U
ITOCTPOECHHUE MOJCIICH.

HaOII0JaeMBIX (PU3HUECKIX
SIBJICHUH U ITPOLIECCOB

y3 aHAJIM3UPOBaHUE ocHOBHBIX | LlemocTHOE onpeleacHue

- OTIPEIEeTISTH xapakTep | XaPaKTepPUCTHK  (PU3UYECKOro | XapaKTepa bu3nUecKoro

dusmueckoro  mpomecca  mo | porecca, pacrio3HaBaHue | IpoLecca, W3MEHEHUS
rpaduka, TabIuIl (bu3nUecKuX BETUUYNH

rpa¢uxy, Tabnuue, popmyine

Y4 BeiiBrxenue TUIIOTE3 u | KopnyneHTHOCTh  BBISBIICHUS

- JlelaTh BBIBOJBI HA OCHOBE MOCTPOSHHE MO/IEIICH. NIPU3HAKOB ¢bu3nIecKoro

OKCIICPUMCHTAJIBHBIX JaHHBIX

nponecca 1 ABJICHUA




Y5 [IpencraBieHue  MOJTYYEHHBIX | PAlMOHAIBHOCTh U TEXHUYHOCTD
- MIPUMEHATH MMOJIyYECHHBIE 3HAaHUH JUISL peuICHud | pCHICHUA (1)I/I3I/I‘-IGCKI/IX 3aga4
SHAHYS IS pelienus | PA3THIHBIX (bu3uvecKux 3aaad.

du3nueckux 3agad;

Y6 Brinonnenue [lemocTHOCTD u
- HCIIOJIBb30BATh | PKCIIEPUMEHTAIbHBIX 3a/1a4, | OOCTOSITEIBHOCTh  OINPECIICHUS
npuoGpeTéHHble  3Hamus ~ u | TSCTHPOBAHM, MOJTOTOBKA | HCXOIHBIX JTaHHBIX JUIST

YMEHHUS B IIPaKTUYECKON

JACATCIIBHOCTH U HOBCG[[HGBHOﬁ

JIOKJIAJI0B U COOOIIEHNI

MMPAKTUYCCKOI'0 NUCII0JIb30BAHHNA

KU3HU;
Y7 [TnanupoBanue u mnposencHue | KOMIIIEKCHOCTD OBJIAJICHUS
- IPUBOIHTD npumepsl, | PuzHUecKoro OTIBITa U | MHCTPYKIUSAMU JUTSI TIPOBEACHHUS
IOKa3bIBAOLIIHE, uro: | PKCIICPHMEHTA; MpOBEJICHUE | Ta0OPATOPHBIX pa6oz

HaOOICHUH 32 (U3NYCCKUMU | COONFOJICHUE TEXHOJIOTUICCKOM
HAOJIFOJICHUST W OKCIIEPHMEHT

. SIBJIICHUSIMHA,  KOMIUIGKTOBAHHE | MOCJICIOBATEIIBHOCTH

SIBIISTFOTCSI OCHOBOM ISt

(U3MYECKUX CXEM, YCTAaHOBOK | TPOBEACHHS IKCIICPUMEHTA
BBIJIBIDKCHUS TUTIOTE3 M| s ONBITOB  H CHSITHE
TGOprI, MO3BOJISIFOT MPOBEPUTH | 1TOKa3aHUM C (1)H3[/IquKI/IX
UCTHHHOCTh TEOPETHYECKHX | IPUOOPOB
BBIBOJIOB; (pU3WYECKasT TEOpHS
Ja€T BO3MOXKHOCTH OOBSCHATH
U3BECTHBIC SIBIICHUS PUPOIBI U
Hay4yHbIe (PaKThI, MOACKA3bIBATh
€I HE U3BECTHBIC SBJICHMUS;
Y38 [IpoBenenue ¢usnyecknx | To4HOCTP U TEXHHUYHOCTH
- IIPUBOJUTH IIPUMEPHL OIIBITOB ITO C60pKC N YCTAHOBKC | BOCIIPOMU3BCACHUSA I/IHCTpYKHI/Iﬁ
NPaKTHUECKOT0 MCTIONb30BaHus | 10 CXEME;  aHAIM3MPOBAHME | JUIS NMPOBEACHNUS 1abopaTOPHBIX

. . | mabmonenwmii;  gukcupoBaHue | padboT u cobmoieHne

bu3nYECKUX 3HAaHUU U 3aKOHOB: . .

MOKa3aHu ¢ (PU3MYECKHX | TEXHOJIOTUYECKOM
MEXaHUKHU B TEeXHHKE, :

puOOpPOB; cocTaBieHHE TaOJIUI] | IOCIEA0BATEIBHOCTH
TCPMOIMHAMUKH 1 | sapucumoctu BEJIMYHH u

MMPOBCACHU S SKCIICPUMCHTA
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ANEKTPOANHAMUKHI B
JHEPIreTUKE;
3JIEKTPOMArHUTHBIX H3JIy4YE€HUI
B panuo- u
TEJIEKOMMYHUKALHSIX,

KBAaHTOBOU (PU3UKH B CO3JIaHUU
SIIEPHOM SHEPTETUKH, JIA3EPOB

IIOCTPOEHHUE rpadukos;
¢dbopmynHMpoBaHHUE BBIBOJA TI0
MIPOJIEJIaHHOM paboTe

Y9 OnenuBanue U cpaBHeHue | ToUHOCTH u LEJIOCTHOCTh
- M3MepATh pan  ¢usmuecknx | GU3MUECKUX BEJIMYMH; | pELIEHUsl 3aJlad 10 U3MEPEHUIO
BeJTHYHH, npescrapss | ONPEACIEHHE pe3yabTaToB | (pU3MUECKUX BEJIMYUH;
DE3yNbTATHl  M3MepeHHH ¢ HU3MEPEHUI JIOCKOHAJIbHOCTh PE3YyJIbTaTOB
YU€TOM HX MOrPEeUIHOCTER
Y 10 Cobupanue, cucremarusauus 4| PesynpTraTMBHOCTB
- BOCIIpUHMMATh U Ha OCHOBE | OLICHMBAHHC yqe6Horo I/IHq)OpMaHI/IOHHOFO IIOUCKa U
MOJTy4eHHbIX sHaHuii | Marepuana u JIPYTHX | PAMOHAIBHOCTE  BOCIIPUATHUSA
CAMOCTOSTEILHO olenusary | HCTOUHIKOB uHopMaIMu s | “UHPOpMaUu
WCIIONB30BaHUSI €€ B y4eOHOM
UH(POPMALIHIO, COMIEPKAILYIOCS nporecce
B COOOIIEHHIX CMU,
WuTepHere, Hay4HO-
HOIYJISIPHBIX CTAaThsIX
3HaTh:
31 Omnpenenenne, cuctemMaTu3auus | KOPIYJIEHTHOCTb JK3aMeHanuno JK3aMeH.
- CMBICT HOHSTHI: |1 dopmymupoBanue | BOCIPOU3BEACHAS  (U3MYCCKUX HHbIE
MarepHaibHast TOYKa, | IPEICTABICHHE nonsTHit | 3HAHHH U 3aKOHOB BOMPOCHI,
[IOCTYNaTEIbHOE IBUKEHME, | PU3NUECKUX SIBICHUN U CBOMCTB KOHTPO.ILHLIC
BpallaTeIbHOe JBUKEHHE, | BEILIECTB; OTJIWYHE THIOTE3 OT B:EETO::I’
abCOJIIOTHO ~ TBEpJOE  TEJO; | HAYUYHBIX TEOpUI;
TEIJIOBOE JIBWXKEHHE, TEIJIOBOE | hOPMYIUPOBaHUE (PU3UUECKUX
paBHOBECHE, BHYTPEHHSA |3aKOHOB M OOBSCHEHHE Ha HX
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SHEPrusi,  BELIECTBO,  aTOM,

dTOMHOC sapo, I/I,I[eaJ'IBHHﬁ ras;

3JIEKTPUYECKOE
B3aUMOJICHCTBHE,
BIIEKTPUYECKUI 3apsi,
AJIEMEHTAPHBIN JIEKTPUYECKUN
3aps, 3JEKTPOMArHUTHOE
oJje, OIU3KOJICHCTBHE,
CTOPOHHU CHUIBI,
AIIEKTPOJIBIIKYIIIAS cuna,
MarHuTHas WHJYKLHS,

MarHUTHBIN IIOTOK, MarHuTHas

IPOHUIAEMOCTb,
TEPMORJICKTPOHHAsT ~ YMHCCHS,
coOCTBEHHass W  IpUMECHas

IIPOBOJIMMOCTb, P- H- IIEPEXO]L B

IOJIyIIPOBOJHUKAX,
SHGKTpOMaFHI/ITHaH HUHAYKOU,
caMHAyKUHUs;, (OTOH, aTOM,
aTOMHOE SO, HOHU3UPYIOILIEEe
U3IIy4EHHE; buznueckoe
SIBIICHHE, TUIIOTE3a,
MOHU3UPYIOIIEE W3JIy4YCeHHE,
IUIaHeTa, 3Be3/a, TaJlaKTHKa,
Bcenmennas

OCHOBE pA3JIMYHBbIX SIBJICHUU
MIPUPOJIBI u
olpezieNieHue CMbIcTa, crocoba
U €MHUI] U3MEPEHUSI OCHOBHBIX

(bu3nIecKux

TCXHHKH,

BEJIMYMH;
IIOJIy4YEHUE NIEPEMEHHOTO TOKa
IIPU PABHOMEPHOM BpalICHUU
BHUTKA B OJIHOPOJHOM
MarHuTHOM 10JIE,;

npeoOpa3oBaHnuEe MEPEMEHHOTO

TOKa c TTOMOIIBIO
TpaHcgopmaTopa;
MPOU3BOJICTBO,  Mepenavya U

noTpediieHne 3JIEKTPOIHEPTUU;
MOJTYYEHHUE IJIEKTPOMArHUTHBIX
BOJH H TIPUMEHEHHUE UX B

PaMOCBS3M W  TEJCBHUJICHUU;
00bICHEHHE  TIOTJIOIIEHUS |
UCIyCKaHUs  CBETa  aTOMOM,
KBaHTOBas SHEPrHs,
HCIIOIB30BaHUE nasepa;
OIIMCAaHHE COCTaBa AaTOMHOTO
aIpa, MIPEJICTaBICHHE

pPaJOaKTUBHBIX H3JIy4CHUH U
UX BO3JCUCTBHUU Ha JKUBBIC
OpraHu3MBbl; MPEICTaBIICHUE
ctpoenus mnaHer, CoiHuLa u
00BACHEHHUS DBOIIOLUU

abpdext Jommepa w

3BE3,
3BE3,
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TEOPUU «pa30eTaHus TATAKTHKY,

Mpe/ICTaBJICHHE BO3MO>KHBIX
CIICHapueB HBOJIIOLIUU
Bcenennoi, o0OpazoBaHus

IUIaHETHBIX cucTeM, COoTHEYHOM

CUCTEMBI.
32 OomnpeeieHue  XapakTepucTuk | KopnyleHTHOCTh
- CMBbICT (DU3UUECKUX BEIHYUH: | MEXaHHUYECKOI'O ABMOKeHHs: | BOCHPOUSBCACHIA usmaeckux
CKOPOCTh, YCKOpPEHHE, Macca, | IepeMeIeHNs, ckopocty, | SHAHHHI 1 3aKOHOB
Cuia, UMIIYJIbC, MEXaHUYECKas | yCKOpPEeHHs;  (OpMyIHpPOBaHUE
paborta, MEXaHUYECKas | OMpEeNeICHUN: MacChl, CHJIBI,
SHEpPrusi; MOJISIpHAsi  Macca, | HIMITYJIbCa, paboTHI;
KOJIMYECTBO BEILECTBA, |MPE/ICTABICHUE IHEPTEeTUUECKUX
BHYTpEHHSIS JHEPIusl, | XapaKTEePUCTUK: MEXaHUYECKOM,
abconroTHas TEMIIEpATypa, | BHyTpEHHEH SHEPIuu,
CpeIHsIsl KHHETUYECKast DHEPTHUsl | KOJIMYECTBA TEIUIOTHL;
YacTUIl BEIIECTBA, KOJIMYECTBO | pOopMyTUpOBaHUE MOHSATHM:
TEIIOTHI; AJIEMEHTAPHBIN | a0COIFOTHAS TeMrneparypa,
AIEKTPUIECKUI 3apal, | KOJIMYECTBO BELIECTBA,
HaIpsKEHUE, SJIEKTPOEMKOCTb, | MOJISIpHAs Mmacca,
cuja TOKa, CONPOTHUBIICHHE, | HATPSIKEHHOCTh, HANpsKEHUE,
yaAeJIbHOE CONPOTUBIIEHUE, | COTIPOTUBIICHUE,
WHJIYKTUBHOCTH, cuiia JIopeHua, | MHHTyKTUBHOCTb, €MKOCTb;
cuina  Awmriepa; TIOCTOSIHHAs | IPEACTABICHUE BEJINYUHBI
[Inanka, Punbepra, paauyc |dIeMEHTAPHOTO JIEKTPUUECKOTO
CTallMOHAPHOU KpyroBoH |3apsiaa, cui JlopeHna u Ammnepa
opoutsl, bopoBckuii paguyc;
CKOpOCTb, YCKOpEHHE, Macca,

CuJjia, UMIIYJILC, MCXAaHWYCCKasA
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pabora, MeXxaHU4ecKas
JHEprus; MOJSIpHas  Macca,
KOJINYECTBO BCIIICCTBA,
BHYTPCHHSIS SHEprus,
abcoioTHas TeMIeparypa,

CpCAHAA KUHCTUYICCKAsA SHCPIUa
YaCTHUI[ BEILECTBA, KOJIMYECTBO
AJIEMEHTAPHBII

3apsn,
HalIpSKEHUE, DJIEKTPOEMKOCTb,

TEIJIOTHI;
AIEKTPUYECKUI
cuia

TOKa, COIIPOTUBJICHHC,

yIEIbHOE COIIPOTHUBIICHUE,
MHAYKTUBHOCTB, cuiia JlopeHna,
cuwia  Ammepa; IOCTOSHHAs
Ilnanka, pammnyc
CTallMOHAPHOU KpyTroBOM

op6utsl, bopoBckuii paguyc

Punbepra,

33

- CMbICT (U3MYECKUX 3aKOHOB:

KJIaCCUYECKOM MCXaHUKH,
BCEMHUPHOT'O TATOTCHHA,
COXpaHCHUA OHCPIruu,
HMITYJIbCA,

MOJICKYJIAPHO KUHETUYECKOU

TEOpUU U TEPMOJIUHAMUKU;
JIEKTPUYECKOTO 3apsia,
ANIEKTPOMArHUTHON HWHAYKITUH,
3akoHa KysoHna, »anektponusa,

OTpaXXCHUA U MMPECIOMIICHUA

dhopmynupoBaHue 3aKOHOB
HeroToHa 1 npuMeHeHue ux Juist
MEXaHUYECKUX

MNpEaACTABJICHUC

OIUCaHMS
MPOLIECCOB;
3aKkoHa BcemMupHOro TATOTEHUS
U OOBSICHEHUE B3aUMOJICHCTBUS
(bu3NYECKUX TeJl: MepPEeUnciIeHne

u  GopMyIHMpPOBKa  3aKOHOB
COXPaHECHHSL: SHEpIuu,
HMITyJIbCa, AIIEKTPUYECKOTO

3apsiia; ¢popmynupoBanue 1 u 2
3aKOHOB TEPMOJWHAMHKH H HX

MOJIHOTA BOCIIPOU3BEACHUS
(hU3UYECKUX 3HAHUN U 3aKOHOB
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cBeTa, 3akoHa OMa 1S yyacTka
U JUTSL TIOJTHOM LeNW M MpaBuil

MI0CJIEIOBATEIIEHOTO u
NapajyIeIb-HOTO  COCAMHCHUS;
doTtorddekra, MOCTYJIaTOB

bopa; kiraccuueckori MEXaHUKH,

MNPpUMCHCHUC IJIA 00BACHEHHS

TEIUIOBBIX MIPOILIECCOB;
dbopMynupoBaHue 3aKOHa
ANEKTPOMArHUTHON MHIIYKIIUU U
IpUMEHeHHe ero B pabore
AIEKTPUUECKUX MaIllvH;

BCEMUPHOI'O TATOTEHUS, | GOPMYIHpPOBaHUE 3-X 3aKOHOB

COXpaHEHHUs sHepruy, | porodpdexkra u  oOBICHEHHE

UMITYJIbCA; KBaHTOBOM  TPHPOJBI  CBETA;

MOJICKYJISIPHO ~ KHHETHYECKOH | popMylnpoBaHHe u

TEOPHH U TEPMOJUHAMUKH; [IpUMEHEHHE 3aKOHOB

JJIEKTPUUECKOTO 3apsijia, |MpeJIOMIICHUsT M OTPaKEHMs

JIEKTPOMArHUTHOM MHAYKIUH, |CBeTa

3akoHa KysoHna, »iekTposusa,

OTPOKEHHUSI W  TPEIOMIICHUS

cBeTa, 3akoHa Oma /1715 ydacTka

U JIIS TIOJTHOM TeT M TIpaBHII

MI0CJIETOBATEIBHOTO "

napaujieNbHOr0  COeMHEHUs;

doroapdexra, IIOCTYJIATOB

bopa

3 4- Brimag poccuiickux u |Omnpenenenne U 00o6menue | LlenoctHoCTh BOCIPUSATHS
3apy0OekKHBIX COBPEMEHHOM (bu3uveckoil | mpeACTaBIeHUN O (U3HIECKOM
YUEHBIX,0Ka3aBIIHX KapTHHBl ~MHpa Ha OCHOBE | KAPTHHE MHpa

HanGonsmee  BamsHme  Ha | PAKHPIX  OTKDBITHH  YY€HBIX,

pa3BUTHE HAYKU

OKa3aBIIHX OMNPCHCIIAOIICC
BJIMAHUEC HA Pa3BUTHUEC TCXHUKU U
TCXHOJIOTMH
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KOHTpOJIbeIe H TECTOBbIC 3aJaHUA

Teopernueckne BONPOCHI K IK3aMEHY:

1. Mexannueckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JBHKeHHsS. CucTreMbl
oTcuera (IpuMepsl).

2. XapaKTepHCTUKH MEXAaHMYECKOTO JBIDKEHHS: MEepeMeIlleHHe, CKOpPOCTh, YCKOpPEHHE
(Tpumepsr).

3. Buubsl MexaHUYeCKOTO JBM)KEHUS: PABHOMEPHOE, PaBHOYCKOPEHHOE M MX Ipaduieckoe
onucaHue (IMpUMepHI).

4. JIBuWKeHUE MO OKPY>KHOCTU C TOCTOSTHHOU MO MOJTYJIIO CKOPOCTBIO.

5. BzaumopeiictBue Teun. [lpunHuun cyneprno3unuu cui (IpuMepsbl).

6. 3axonsl quHaMuku HproToHa (IpuMepsl).

7. Cwuna. Cumbl B IpUPOJIE: CUITBI YIIPYTOCTH, CUJIBI TPEHUS (BUABI TPEHUS) (IPUMEPHI).

8. Cuna Tshxectu (IpUMEpHI).

9. 3akoH BCeMHPHOTro TAroTeHus. HeBecoMOCTh (IIpUMeEpHI).

10. Mmmynbe Tena. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTHBHOE BMKEHUE (IPUMEDPHI).

11. 3akoH coxpaHEHUs SHEPTUU (IIPUMEPBHI).

12. PaboTa 1 MOITHOCTh B MEXaHHUKE.

13. Mexanunueckue KoneOaHus. AMILTUTYA, IEPHOJ], YacToTa, (ha3a kojaeOaHuil (IpuUMeEpHI).

14. CoOomHbIE W BBIHY)KICHHBIC MEXaHWYECKHE KoJieOaHus. MeXaHWYeCKUE BOJIHBI
(Tpumepsr).

15. 3BykoBbI€ BOJIHBI. YIIBTPA3BYK U €0 UCIIOJIb30BAHUE B TEXHUKE U MEJAULIMHE (TIPUMEPBI).

16. HaGmroieHus M OMBITHI, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOSHHUE BEIeCTBa
(mpumepsr).

17. Macca u pa3Mepsl MoJiekyia. TemoBoe nBuxeHue. AOCOMIOTHas TemIeparypa, Kak mepa
CpeaHEN KUHETUYECKON SHEPTUU YaCTHII.

18. OObsicHeHHe arperaTHbIX COCTOSHMM BeIIeCTBA Ha OCHOBE aTOMHO-MOJIEKYJISPHBIX
npencraBieHuil. CBs3b MEX]y JaBICHUEM U CpEIHEN KHHETUYECKOM dHepruei MoJeKyl rasa.

19. Mogens cTpoeHust TBEPIBIX Teld. MexaHuueckue CBOWCTBa TBEPIBIX Te (IPUMEDHI).

20. AMopdHBIE Tena 1 KUJKHE KPUCTAIUTBL. VI3MEHEeHHsI arperaTHbIX COCTOSTHUM BEIecTBa
(mpumepsl).

21. Mopenb cTpoeHHs KUAKOCTH. HachllieHHbIe 1 HeHACHIIEHHBIE Mapbl. BiiaxXHOCTHh BO3/ayXa
(mpumepsl).

22. TIoBepXHOCTHOE HATSDKEHUE M CMaYMBaHue (TIPUMEpHI).

23. BHyTpenHsist sHeprus u pabota rasa.

24. TlepBblil 3aKOH TEPMOTUHAMUKH.

25. HeoOpaTuMOCTh TEIJIOBBIX MPOIECCOB. TEIIOBBIC IBHTATEIIM U OXPaHa OKPYKAIOIICH
cpenbl. KII/] TerioBbIx ABUTaTENEH.

26. BzanmojielicTBre  3apsDKCHHBIX — TeII.  ODJIEKTPUYSCKUH  3apsi. 3aKOH  COXpPaHSHHS
NEKTPUYECKOTO 3apsa. 3akoH Kyiona.

27. DnekTpuyeckoe mojie. HarmpsykeHHOCTh 3JICKTPHYECKOTO TTOJTSL.

28. [lorennuan noss. Pa3HOCT MOTEHIINATIOB.

29. [IpOoBOTHUKY B AJIEKTPHUUECKOM TI0JIe. DIeKTpHUecKas eMKocTh. KoHmeHcarop.

30. JIudneKTpUKH B 3JIEKTPUUECKOM TIOJIE.

31. IlocrostHub  AmekTpuyeckuit  Tok. Cwuma Toka. Hampshkenwe.  DieKTpudeckoe
COIPOTHUBIICHUE.

32.3akon Oma mans yuwactka nend. [locienoBaTensHoe U mapajieibHOE COSIUHEHHE
MIPOBOHHKOB.

33. B/1C ucrouynuka Toka. 3akoH OMa 1715 3aMKHYTOH TIETH.



34. TenoBoe AEHCTBUE JIEKTPUIECKOTO ToKa. 3akoH Jlxoyis — JIeHma.

35. PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.

36. ITomynpoBoguuku. CoOcTBEHHAs! U IPUMECHASI TPOBOAMMOCTH MOJIYITPOBOIHUKOB.

37. TlonynpoBoAHUKOBBIH A10. [101ynpoBOJHUKOBEIE TIPUOOPHI.

38. MaruutHoe noJje. [locTositHHbIE MATHUTBHI U MAarHUTHOE T0JIe TOKa. WHIYKIMS MarHUTHOTO
1oJsi. MarHuTHBIN MOTOK.

39. Cuna Amrniepa. [IpuHIMNI qeHiCTBUS 3JEKTPOABUTATENS. DICKTPOU3MEPUTEIHHBIC TPUOOPHI.

40. SIBnenue »IeKTPOMArHUTHON MHAYKIIMHU U 3aKOH AJIEKTPOMAarHUTHON HHAYKIUN Dapajes.

41. Buxpesoe anekrpuueckoe nose. [Ipasuno Jlenna. Camonnaykmus. HIYKTHBHOCTD.

42. TlpyHIHMI 1EeHCTBHS AIIeKTporeneparopa. [lepemeHHbIH TOK.

43. Tpancdopmarop.

44. 1Ipon3BoACTBO, epeaaya v NoTpediieHne IEKTPUUECKON SHEPTUN.

45. TIpoGiiema sHeprocHabxeHus. TexHuka 0e30IacHOCTH B OOpAIICHUH C AIEKTPHUECKUM
TOKOM.

46. KonebatenbHblil KOHTYp. CBOOOAHBIE U BEIHYK/ICHHBIE AIEKTPOMArHUTHbIE KOJIeOaHusl.

47. AKTUBHOE COIIPOTHUBJICHHE. DIIEKTPUUECKUIN PE30HAHC.

48. DIEKTPOMArHUTHOE MOJI€ M 3JICKTPOMArHuTHbIE BOJIHBI. CKOpPOCTH 3JIEKTPOMATrHUTHBIX
BOJTH.

49. TIpuHUHUIIBI PAAUOCBS3H U TEIIEBUICHUS.

50. 3akoHBI OTpaskeHUs U TpesIoMIICHHS cBeTa. [1oHOe BHYTpEeHHEE OTpaKeHHE (IPHUMEPHI).

51. Cger Kak 37eKTpoMaraiuTHas BojiHa. laTepdepeHius u nudpakims cBera (puMepsl).

52. lucniepcus cBera.

53. PaznuyHble BUABI 3JEKTPOMAHUTHBIX M3JIyY€HHUH, HX CBOWCTBA M MPAKTHYECKOE
MIpUMEHEHUE (TIPUMEPBI).

54. Ontuueckue npuoopsl. Pasperaromnias cnocoOHOCTb ONTUYECKUX MTPUOOPOB.

55. I'unoresa [nanka o kBanTax. ®otodrpdext. PoToH.

56. .BosHOBBIE M KOPITYCKYJISIpHBIE CBOMCTBA CBeTa. TeXHUUeCKue yCTpoicTBa, OCHOBaHHbBIE HA
ucronb3oBaHuu Gororddexra.

57. CTpoeHue aroma: IulaHeTapHas MoJIeslb U Mojiesb bopa.

58. Tlornouienne u ucCmyckaHue cBeTa aToMoM. KBaHTOBaHME SHEPTUU.

59. IIpuHuMI 1EHCTBUS U UCTIOIB30BaHUE JIa3epa.

60. CtpoeHue aToMHOTO sipa. DHEpTHus cBs3u. CBsI3b MacChl M SHEPTHUH.

61. SlnepHass oSHepreTuka. PannMOaKTHBHBIE U3IY4YEHUS M HMX BO3ACHCTBHE Ha IKHUBBIE
OpTaHU3MBI.

62. Dddext Homiepa u obHapyxeHUe «pa3Oeranus» ralakTuk. bonbiioil B3phIB.

63. OOpa3oBaHue IIAHETHBIX cucTeM. COoTHeYHas cucTeMa.

IIpakTuyeckue 3a1aHus K IK3aMeHY:

1. Manbuuk nogdopocui M4 BBEpX U CHOBA noiMai ero. Cuutasi, 4To M4 MOJIHSJICS HA
BBICOTY 2,5 M, HaliIUTE MyTh U NIEPEMEILLIEHUE MsUa.

2. M4 ymai ¢ BBICOTHI 3 M, OTCKOYHJI OT IT0JIa ¥ OBLT Io¥iMaH Ha BbicoTe 1 M. Haiimure myTh u
IIepeEMELICHHE.

3. Uepe3 20 ¢ mocne Havana JBMKEHUS AJICKTPOBO3 pa3BWII ckopocTh 4 M/c. Haitmure cuy,
COOOIIAIOIYI0 YCKOPEHHE, €CIIA Macca dJIeKTpoBo3a paBHa 184 T.

4. CxopocTh aBTOMOOWII M3MEHsETCS MO 3akoHy V,=10+0,5t. Haiinure pe3ynbTupyroniyro
CHITy, IEHCTBYIO Ha HETO, €CIIM Macca aBToMoOwWIIs paBHa 1,5 T.

5. Kocmuuecknii kopabib Maccoil 8 T mpuOIU3MiIcS K opOUTATHHOM KOCMUYECKOW CTaHITUU
Maccoi 20 T Ha paccrossHue 100 M. Haiinure cuily UX B3aMMHOT'O IPUTSKEHHUSL.
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6. XKenesHomoOpoXXHBIM BaroH Maccoil 35 T MOABE3XKAET K CTOSAMIEMY Ha TOM JK€ ITYTH
HEMOJIBI)KHOMY BaroHy maccoil 28 T u aBToMaTH4eckH cueruisiercss ¢ HuM. llocne cuenku BaroHsl
JBIDKYTCS MIPSIMOJIMHEIHO co ckopocThio 0,5 M/c. KakoBa Obl1a CKOPOCTh JIBMKYILETOCS! BaroHa repen
CLIETIKOM?

7. Kakyo JIMHY UIMEeT MaTeMaTHYeCKUi MasTHHUK C IIEPUOJAOM KoJiebaHui 2¢?

8. PaccrosiHue mexnay rpeOHsMu BoiH paBHO 10 M. CKOpOCTh pacmpoCcTpaHEHUS BOJIH 2 M/C.
KaxkoBa yactrora ymgapoB BoJH 0 Oeper?

9. Kakosa macca 20 MOITb CEpHOI KUCTIOTHI?

10. Kakoe K0114ecTBO BEIECTBA COACPKHUTCS B aIFOMUHUEBOM OTJIMBKE Maccoil 5,4 Kkr?

11. KakoBa macca 20 MOJIb CEpHOM KUCIIOTHI?

12. Beruuciure Maccy oaHoi monekyinbl Metana (CHy).

13. CKOJIBKO MOJIEKYJI CONEPKHUTCS B Traze 00BEMOM 2 M npu naBieann 150 klla wm
temneparype 27 C?

14, bBayjuton  BMectumocthio 40 51 comepxur 1,98 xr yrmekucinoro raza (CO,). Bamwion
BBIJICPKUBACT JIaBJICHUE 3 10°ITa. [Ipu xakoli TeMiiepaType BOZHHKAET ONaCHOCTh B3pbIBa?

15. KakoBo maBiieHHE CKaTOro BO3AyXa, HAXOMASILErocs B OaljloHE BMECTUMOCThIO 20 11 mpH
temmeparype 12 OC, €CJIM Macca 3Toro Bozayxa 2 kr. Momsipaas Macca Bo3ayxa pasHa 0,029 kr/mounb.

16. Ha moxone snexkrpudeckoil mammbl Hanucano 1 B, 0,68 A. Ompenenure coOnmpoTHBICHUE
CIUPAJH JIAMIIBL.

17. Kakoe Hy»HO NPUIOKUTHh HANPsSyKEHUE K MPOBOJHUKY cornpoTtuieHueM 0,25 Om, 4ToObl B
poBoHKKE ObLIa criia Toka 30 A?

18. B memnp BKJIFOYEHBI IMOCIIEIOBATEIBLHO JIBE JIAMIIOYKH corpotuBieHHeM 6 OmM u 2 Owm.
IToxa3zanust nepBoro BojabT™MeETpa — 24 B. KakoBO MOKa3aHUE BTOPOTO BOJILTMETpA?

19. Onpenenuth BHYTPEHHEE COIMPOTHBIIEHUE AaKKyMYJSITOPA, €CIM WM3BECTHO, YTO TIpH
3aMBbIKaHMM €r0 Ha BHEIIHee conpoTuBieHue 14 OM, HanpsHKeHHe Ha 3aKuMax akkymynsTopa 28 B, a
MIpH 3aMBIKAHWW Ha CONpOoTHBIIeHUE Ha 29 OM HampspkeHue Ha 3aknMax 29 B.

20. O/1C akkymynsaTopa 2B. HanpsbkeHue Ha 3a)kuMax MpU TOKE B IIeNH 2° 10% MA pasHoO 1,84
B. Haiinute conpoTUBIIEHHE BHEIIHEN IENM U BHYTPEHHEE CONMPOTUBIIEHUE aKKYMYJISTOPA.

21. PaccuunTaiite pacxoj SHEPruM JIEKTPUUECKON JaMIloi, BKIOYeHHOW Ha 10 MUHYT B CeTb,
HanpspkeHueM 127 B, ecnu cuna Toka B amre 500 MA.

22. Kakoe KOIMYECTBO TEIUIOTHI Bbyiensercs 3a 30 MUHYT TPOBOJIOYHOW CHUPAIBIO
conpotusienuemM 20 Om nipu cuse Toka 5 A?

23. 3a xakoe BpeMs IpH MPOXOXKACHUU MO NMPOBOAHUKY DIIEKTPUUYECKOIO TOKa CUION 5 A,
HanpsbkeHneM 220 B Beraensercs 1320 k[ sHeprun?

24. YTon majeHus Tyda W3 BO3AyXa B CTEKIO paBeH 30~ UeMy paBeH Yroi IpeTOMIICHHS, eCITH
MOKa3aTelb MPEeIOMIICHHS CTEKIITHHOW TUTACTHHEI paBeH 1,67

25. JIyd cBeTa nmepexoauT U3 Bo3yxa B BoAy. Onpenenuts yroi NperoMiIeHHs Jyda, €CIU yrod
MajIeHus paBeH 30° (Nsox=1,33).

26. CKOpOCTh paclpOoCTpaHEeHHUsI CBETa B MEPBOH cpejie 225-10%km/c, a Bo BTOpOH - 2- 10° km/c.
JIyd cBera majmaer Ha MOBEPXHOCTH pa3jiesa 3TUX CPe MO YoM 30 u MEePEXOAUT BO BTOPYIO CPEAdY.
OnpenenuTs yroi NperoMIeHHs Ty4a.

27. CKOpOCTh pacHpOCTPaHEHHUS] CBETa B HEKOTOPOH JKHUIKOCTH paBHa 240- 10® xm/c. Ha
TOBEPXHOCTh 3TOH JKHAKOCTH W3 BO3AyXa MajgaeT jyd cBera mox yriom 25 . Ompenemnte yron
MIpeIOMJIEHUS JTy4a.

28. JlnimHa BOJIHBI JKENTOTO cBeTa B Bakyyme paBHa 0,589 mxm. KakoBa wactora konebaHuii B
TaKOM CBETOBOM U3JIYUCHHUU?

. 231p .
29. Ilporaktuamii “gif'd o — pammoaktuBeH. OmpenenuTe, KaKOW DJIEMEHT MOJYYHUTCS C
MOMOIIIBIO ATOTO pacraja.
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30. Kakas 6ombapaupyroiasi 4acTuila MpUMEHSIIACh B CICIYIONINX PEAKITUAX:
UN+?—- 10+ 1H,
JLi+iH — $Be+?

31. Haiizre snepruto cesizu sapa ;Be, ecnn macca sipa §Be pasna 8,00531 a.e.m.

32. HaiiauTe SHEPIHIO CBS3H A1pa g Li, ecnu mMacca aapa g Li paBna 7,01601 a.e.m.
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MeToanuyeckne MaTepuaJIbl

MeTOI[I/I‘l€CKI/Ie MaT€pHralibl, OIMPECACIIAOIMNE IPOUCAYPbl OLICHUBAHUA PE3YJILTATOB 06yLICHI/I$I

XapaKTepU3yIIMUX (OPMUPOBAHUE KOMIIETEHIUI MPEICTABICHBI B METOIMYECKUX PEKOMEHIAIUS 110
BBITIOJTHEHUIO TIPAKTUYECKUX M CAMOCTOSITEIIBHBIX PaboT.

TeMaTHyeCKMil IIJIAH CAMOCTOATEILHON PadoThI

Ne Tema Koaunuec | ®opma c/p
TBO
4acoB

1 CamocrositenbHast  pabota  oOyuarommxcs  Nel 1 CamocTtosTenpHas padora,
«Cucrema mexnyHapoanbsix equnun CU, rpeyeckuit cooOl1eHue
andaBuT, cTaHAAPTHAS 3aUCH YMCIIA»

2 CamocrosiTenbHasi pabora oOyyaroumxcs Ne2 2 Pabora c nuteparypoii,
«3aKOH COXpaHEHHS YHEPTUN cooOmienne

3 CamocrositenbHas padora oOyuaromuxcs Ne3 «M. 1 CamocrosiTenbHast paboTa ¢
B. JlomoHOCOB — Benukuil Poccuiicknii y4eHbIN. » JIUTEPATYPOU

4 CamocrositenbHas pabota o0yyatonuxcs Ned 2 CooO1enue, mpe3eHTalus
«Pe3oHaHc u ero poiib B OBITY»

5 CamocrtosiTenbHass pabota oOydaroumxcs No5 2 CamocTosrenbHas paboTa
«U3ompouecchi»

6 CamocrosTenbHas pabota o0yyatonuxcs Neb 2 Pabora ¢ kHHUrOMH ,
«DKOIIOTUYECKUE TIPOOTIEMBI, CBSI3aHHBIE C cooOrieHne
MIPUMEHEHHUEM TETUTOBBIX MAIlIUH)

7 CamocrosrenbHas paboTta oOyuatormmxcst Ne7 2 CamocTosTenbHas padora,
«[IpoGnembl 3HEPrOocOEPEKEHUS» npopaboTKa KOHCIEKTOB

3aHATUI

8 CamocrosTenbHas padota ooyyatonuxcs Ne§ «Poinb 2 Pabora c aureparypoii,
TEIUIOBBIX JIBUTATENIEN U OXpaHa OKPYKarolen coo0IIeHNE
cpenb»

9 CamocTosiTenbHas pabota o0yyatoruxcs Ne9 2 CamocrositensHas pabora
«OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-

KHHETUYECKOU TeOPU

10 CamocrostenbHas pabota ooyqarormmxcs NelQ 2 PaGora c muteparypoii,
«Monekynsapnas puszuka. TepmoguHamMuka» MPAKTHYECKOE 3aHITHE

11 CamocrosrenbHas pabota oOyuatormxcst Nel 1 2 CamocrosrenbHas paboTa.
"3akoHbl Oma 11 yd9acTKa U I TOJIHOM nenu” CooOuienue

12 CamocrositenbHas paboTta odyqaromuxcss Nel2 2 CamocTtosTenpHas paboTta ,
"PacyeT 5KBUBAJICHTHOTO COMPOTHUBJICHUS JIJIS Mpopad0TKa KOHCIIEKTOB
Pa3IUYHBIX CITIOCOOOB COCTMHEHUS MPOBOIHUKOB" 3aHATHI

13 CamocrosrenbHas padoTta oOyuatormmxcst Nel3 2 Coob1enue, npe3eHTanus
"PaboTa 1 MOIIIHOCTH ITOCTOSTHHOI'O TOKAa"

14 CamocrosrenbHas pabota odydatomuxcs Nel4 2 Pabora ¢ nutepaTypoii,
"3akon JIxxoyns-Jlenna" coo01eHue

15 CamocrositenpHas pabota oOydarormxcst NelS 2 CamocTtosTenpHas padbora,
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"3akonsl Oma. CoeuHEeHUsI TPOBOJHUKOB" IOKJIaT
16 CamocrosarenbHas padota odydatommuxcst Nel6 2 Pabota ¢ nutepaTypoii,
"OnexTpuueckuil Tok B MeTaiiax", "OnekTpuueckui cooOrmienne
TOK B 3JIeKTpojuTax"
17 CamocrositenbHas pabota odydaroruxcst Nel7 2 CamocrosTenpHas padoTa,
"OnexTpuuecKkuil TOK B razax" IIPAKTUYECKOE 3aHATUE
18 CamocrosrenbHas pabota odyuatormxcs Nel§ 2 Pabora ¢ nmutepaTtypoit
"DneKTpUYECKU TOK B ITOJIYIIPOBOIHUKAX"
19 CamocrosrenbHas padorta odydatomuxcst Nel9 2 CamocrosTenbHas padora ¢
"IlosynpoBOIHUKOBBIE TPUOOPHI, UX IPUMEHEHHUE™ JUTEPATYpPOU
20 CamocrosarenbHas pabota odydarormxcs Ne20 1 Pabota ¢ nmutepaTypoii,
«MarauTtHoe rose 3eMiam» cooOIeHue
21 CamocrosarenbHas paborta odydatorxcst No2 1 2 Pabora ¢ nmutepaTypoii,
«PasmanonHele mosica 3eMiTu.» coo0IeHue
22 CamocrositenbHast pabota oOywarommxcs  No22 2 PaGora c nuteparypoii,
«[loTpeburenu Toka — MX HOMUHAJIbHbIE 3HAYCHUSD) coo0uenne
23 CamocrositenbHas pabota oOydarormxcst No23 1 CamocTosTenpHas padbora,
«Pa3BuTue 3nexTporHepreTuku B CapaToBCKOM cooO1eHue
obmacTu»
24 CamocrosTenbHas pabota oOyqarommxcs Ne 24 2 CamocTtosTenbHas pabora,
«Pa3BuTne cpencTB CBI3N» IpopabOTKa KOHCIIEKTOB
3aHATUI
25 CamocrositenbHas pabota oOygarormmxcss Ne 25 2 Pabora ¢ kHUTOH,
«Kocmuueckne NCTOYHUKH PaTHOU3ITyICHUS) Ipe3eHTAIHS
26 CamocrosTenbHas padota odyuarormxcs Ne26 2 CamocrosTenpHas padoTa ¢
«Pa3BUTHE ATOMHOI YHEPTETUKM ITUTepaTypou
27 CamocrosrenbHas pabota odydatomuxcst Ne27 2 Pabora ¢ nutepaTypoii,
«OnTrnyeckue KBaHTOBBIE TEHEPATOPHI cooOrieHne
28 CamocrositennpHass pabota oOydaroruxcst — Ne28 2 CamocrosiTenbHas paboTa ¢
«AHQIN3 TPUYMH M IIOCIEICTBUM KPYIMHEHIINX JIUTEPATY PO
SJEPHBIX KaTacTpod»
29 CamocrosTenbHas padoTta oOydarormmxcsiNe29 2 CamocrosiTenpHas padoTa ¢
«["anakTuka u €€ U3IydeHUs.» JUTEPATYPOU
30 CamocrosTenbHas padota ooygarormuxcss Ne 30 2 CamocTosiTenpHas padoTa ¢
«3Bomonyu ["anakTuk» JHUTEPATypOi, MPOpadboTKa
KOHCIIEKTOB 3aHATHU
31 CamocrosTenbHas paboTta oOyuarormmxcst Ne3 1 2 Pabora ¢ nmuTepaTypoii,
«3BE37BI M UX CYIIHOBI.» MIpE3CHTAITHS
32 [ToaroroBka k sK3aMeHy 110 BOIIPOCaM, PELICHHE 2 CamocTosTenbHas padbora,
TUTIOBBIX 33124 popabOTKa KOHCIIEKTOB
3aHATHI
Bcero 60
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