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IosicHuTeALHAA 3aNINCKA.

DJEeKTUBHBIN Kypc IpeIHa3HAYCH I yYalluXcs, )KETAloUX JIydlle MOHATh (PU3NYEeCKHUEe 3aKOHBI M HAYUYUTHCS UX MMPUMEHSTH ISl aHAJIN3a
KOHKPETHBIX (PU3MUYECKUX SBICHUH, T.€. Ui PELICHUS 3a/1a4.

HeJ’IL CriegKypca:

1. Cucrematu3upoBaTh 3HAHHS YUAIIUXCS, IOJBECTH yYaIIUXCA K YETKOMY OCO3HAHHUIO OOLTHOCTH PA3JIMYHBIX (PU3UUECKUX 3aKOHOB, TPAHHI UX
IIPUMEHUMOCTH, X MecTa B o0OuIel pusndyeckoil KapTUHE MUpa.

2. qepe3 peHICHUC 3a/lad IOBBINICHHOI'O YPOBHS CJIIOKHOCTU NOBCCTH yUalllUXCA 10 0oJiee BLICOKOH CTEIIEHU TOHMMAaHHUS MECTOAOJIOTMYCCKUX
IIPUHIIHUIIOB (1)I/I3I/IKI/I, TaKHX, KaK IIPUHOUII IPUIUHHOCTH, CUMMCTPHHU, OTHOCUTCIIbHOCTH, DKBUBAJICHTHOCTU U T.I.

3. C(1)OpMI/Ip0BaTB Yy yqamuxcsd CpeACTBaMu pCIICHUSA 3a1a4 UCCIICAOBATCIIbCKUEC YMCHUSI. JT0:

- 00s13aTEIIEHOE HCCICO0OBAHUEC NPOCTBIX, YaCTHBIX U MPCACIIbHBIX CIIYy4YacB,

- IIOUCK H p3360p aHAJIOTHH C APYTrUMHU 3aiad4aMi U SABJICHUSAMHU, CPDABHCHUC METO/I0B X aHAJIN34A,
- IIOMCK Pa3HbIX BO3MOKHBIX IMOAXOJ0B K PCIICHHUIO OAHUX U TCX KE 3a/1a4.

B Hacrosiee BpeMs UTOroBasi aTTeCTallys B IIIKOJIE U BCTYIUTENbHBIE 2k3aMeHbl B BY 361 ipoBosites B Buae EI'D. [ToaTomy mporpamma crnenkypca
MpelycMaTpuBaeT O0yueHUE YIaluXCsl BBITOJHEHUIO YUAIIUXCS TECTOBBIX 3a/IaHU M O3HAKOMIICHHUE C 3a/IaHUSIMU €MHOTO IK3aMeHa MPEIbIIYIINX
JIeT.

B nporpamme ykazaHo mpruMepHOE TEMAaTHYECKOE TUTAHUPOBAHKE, KOJTUYECTBO YICOHBIX YacOB, OTBOJAMMOE Ha PEIICHHE 3a7a4 110 JaHHBIM TeMaM,
JIOTIOJIHUTEBHBINA MaTepual, He MPeyCMOTPEHHBIH porpaMMoit 00111e006pa3oBaTeIbHOrO Kilacca.

B pe3ynbrate ocBoeHHS MporpamMmbl «(pU3uKa B 3a1a4ax»:
BoinyckHuk 10 kjgacca HayuuTcs:
e [loHUMAaTh M OOBICHATH CMBICT TIOHATUHN: (PU3HUECKOE SIBICHUE, TUIIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO, B3aUMOICHCTBUE;
o [lonumaTe 1 OOBACHITH CMBICT (U3UIECKUX BEIHMYHUH: CKOPOCTh, YCKOPEHHE, Macca, CHjla, UMITYJIbC, paboTa, MEXaHUYeCKasi YHEPT U,
BHYTPEHHSIS YHEPTUsl, a0COOTHAS TEMIIEpATypa, CPEAHsS KWHETHUECKAast SHEPTHUS YaCTHUI[ BEIIECTBA, KOJTHMUECTBO TEIUIOTHI, dIEMEHTapHBII
AJIEKTPUYECKUN 3apsi;




[TornMath 1 OOBSICHATH CMBICT (PU3UYECKUX 3aKOHOB KJIACCHYECKOW MEXaHHKH, BCEMUPHOTO TSATOTECHHUSI, COXPAHECHHSI SHEPTHH, UMITYJIbCa U
3JIEKTPUYECKOTO 3apsaaa, TEPMOAUHAMHUKY;

OmnuceIBaTh U OOBICHATH (PU3HUECKHUE SBJICHUS U CBOMCTBA TEN: IBMKCHUE HEOCCHBIX TEJI U MCKYCCTBEHHBIX CITYTHHKOB 3€MJIH; CBOMCTBA
ra3oB, )KMJKOCTEW U TBEPABIX TEJI; CBOMCTBA 3JIEKTPUUECKOTO MOJIS;

OTnnyath rUMnoTe3bl OT HAYYHBIX TEOPHIL;

I[eHaTB BBIBOJbI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JAHHBIX;

[IpuBOUTE IPUMEPHI, TOKA3BIBAIOIIINE, YTO: HAOIIOICHUS U SKCTICPUMEHT SIBJISIIOTCS OCHOBOM JIJIs1 BEIABMKEHUS THIIOTE3 U TEOPUH, TIO3BOJISIIOT
MMPOBEPUTH UCTUHHOCTH TCOPCTUUCCKHUX BBIBOJIOB,

[IporoBapuBarh BCAyX PEIICHUE U aHATU3UPOBATH MOJYYEHHBIN OTBET;

Hcnonp30BaTh NpHOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUECKOM JESITEIbHOCTH U TIOBCEIHEBHON )KU3HU JJIs1: 00ecTiedeHns: 6e30MacHOCTH
KHU3HECSATEILHOCTH B MPOLIECCE UCTIONb30BaHMS ObITOBBIX ANEKTPONPUOOPOB, OIICHKU BIMSIHHS Ha OPTraHU3M YeJIOBeKa U JPYTue OpraHu3MbI
3arpsI3HEHUS OKPYKAIOIIEH Cpeibl; pAMOHAIIBHOTO TPUPOIOIIOIB30BAaHUS U 3aIUTHI OKPYKAIOIIEH Cpeibl

Beinycknuk 10 ki1acca nmoJry4uT BO3MOKHOCTh HAYYHUTHCS:

aHAJIM3UPOBATh TAKUE (PU3NUECKUE SBJICHUS, KaK IBUKEHHE HEOECHBIX TE U NCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA I'a30B, KHUAKOCTEH U
TBEPJbIX TE;

IIOCJIEI0BATEIILHO BBINOJIHATh U TPOrOBAPUBATh JTAIlbl PELICHUS 33/1a4d CPEIHETO YPOBHS CIIOKHOCTH;

BBITIOJHATH ¥ O()OPMIISITH SKCIIEPUMEHT T10 3aJaHHOMY IIa0JIOHY,

pemaTh KOMOMHHUPOBAHHBIE 3a/1a4H;

COCTABJISATh 33/1a4M HA OCHOBE COOPAaHHBIX JTaHHBIX;

BOCHPHUHHUMATh PA3IMYHbIE UCTOYHUKN MH(POPMAIIUHU, TOTOBUTH COOOIIEHUS, T0KIIa/Ibl, UCCIEeI0BATENIbCKIE PabOThI,
co0Jro1aTh MpaBmiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 000pyI0BaHUEM,

COCTaBJISITh COOOLIEHHE 10 33JJaHHOMY aIrOPUTMY;

(bopMyIMpOBaTH 1eb MPEICTOALICH AeITEeIbHOCTH; OLIEHUBATh PEe3yibTaT;

paboTaTh B mape, B rpynie, NpuciIyllinBaTbCcsd K MHEHUIO OJHOKJIACCHUKOB;

BJIAZIETh METOAMH CAMOKOHTPOJISI U CAMOOLICHKH.

Beinycknuk 11 kiacca Hayyures:
IToHnMaTh U OOBSICHATH CMBICI MOHSATHI: 3JIEKTPOMarHuTHOE 10JIe, BOJIHA, (POTOH, aTOM, aTOMHOE PO, HOHU3UPYIOIINE U3Ty4YeHus, IIJIaHeTa, 3Be3/1a,
rajjakTuka, BceneHnas;

IToHuMaTh U OOBSICHATH CMBICT (PU3UUYECKUX BEITMUMH: 3JIEMEHTAPHBIN AJIEKTPUUYECKHA 3apsil, CUjla TOKa, HallpsDKEHHUE, COMTPOTHBIICHHE,
€MKOCTb, UHIYKTUBHOCTb, SHEPTUSI U UMITYJIbC (OTOHA;

[ToHrMaTh U OOBSICHATH CMBICT (PU3UYECKUX 3aKOHOB JIEKTPOMArHUTHON MHIIYKIIMHU, PoTod(h(DeKTa;

OIHCHIBATh U OOBSICHATDH (PU3HUECKUE SBJICHUS U CBOMCTBA TEJ: JIEKTPOMATHUTHYIO HHIYKIIUIO, pACIPOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOICTBA CBETA; M3ITydeHHE U MOTJIOICHNE CBETa aTOMOM; oT03(h(DeKT;

MPUBOJIUTH PUMEPHI, OKA3BIBAIOIINE, UTO (PU3NYECKasi TEOPUSI JAET BO3MOXKHOCTh OOBSCHSATh U3BECTHBIE SBJICHUS IPUPOJIbI U HAyYHBIE
(baxThl, MpeICKa3bIBaTh €lle HEM3BECTHBIE SBJICHHS; IPUBOJUTH IPUMEPHI MPAKTHYECKOTO UCTIONb30BaHUS (PU3HUECKUX 3HAHUI:
JIEKTPOJVMHAMUKHU B S3HEPTeTUKE; PA3IMYHBIX BUAOB 3JIEKTPOMATHUTHBIX M3JIy4YE€HUH Ul Pa3BUTUSA PAAHO U TEIEKOMMYHHUKAIUI, KBAHTOBOM
(GU3MKK B CO3JaHNUU SACPHON SHEPTETUKH, JIa3€POB;



e  aHATM3MPOBATH ITOJIYYCHHBIN OTBET;
e  KJIACCU(HIMPOBATH NPEIOKEHHYIO 33/1a4Y;
e  IIOCJIEIOBATEIHLHO BBIOJHATH ¥ IPOrOBAPHBATH ATAIIBI PEIICHHS 3a1a4l PA3IMYHOTO YPOBHSI CIIOKHOCTH;
e coOMrO/aTh MpaBUIia TEXHUKH 0€301MacHOCTH MpH padoTe ¢ 000pya0BaHHEM,
e BBINOJHATH U OPOPMIIATH IKCIICPHUMEHT 110 33JaHHOM 3a/1a4e,
Boimycknuk 11 ki1acca moJiy9uT BO3MOKHOCTh HAYYHThCS:
e aHATM3HMPOBATh TAKHE (PU3MUYECKHE SIBICHUS, KaK AICKTPOMArHUTHAS WHIIYKIHSI, PACIPOCTPAHEHHE IEKTPOMArHUTHBIX BOJIH; BOJIHOBBIC
CBOWCTBA CBETA; M3JIyUYCHHUE U TOTJIONICHUE CBETa aTOMOM; (HOTOIPQEKT;
e  KJIACCU(HIMPOBATH MPEIIOKECHHYIO 33/1a4Y;
e BBINOJHATH U 0OPMIIATH SKCIIEPUMEHT I10 33/IaHHOMY HIa0JIOHY,
e  BIAJCTh PA3MYHBIMU METOJIAMHU PELICHUS 33/1a4: aHATUTUYCCKUM, IPadUuecKuM, IKCIICPHMEHTAIIBHBIM H T.1.;
e BBIOMpATH PAIIMOHATBHBIN CIIOCO0 PEIICHHS 3a/1a4H;
e pemars KOMOMHUPOBaHHBIC 3aJa4H;
e COCTaBJISATH 33/Ia41 Ha OCHOBE COOPAHHBIX AaHHBIX;
e  BOCIPHUHHMATH PA3INYHbIC HCTOYHUKH UH()OPMAIIMH, TOTOBUTH COOOILICHUSI, TOKIIA/IbI, HCCIICA0BATEIbCKUE PAOOTBI,
e COCTaBJISTh COOOIICHNE B COOTBETCTBUE C 33/IaHHBIMHU KPUTEPHUSIMH.
e (opMyIupoOBaTh 1EJb NPESACTOALICH IEATEIBHOCTH; OLICHUBATh PE3YIIbTAT;
e paboTaTh B mape, B TPYIIIE, MPUCTYIIHBATHCS K MHCHHIO OJTHOKJIACCHUKOB;
e BIIAJIETh METOAAMHU CAMOKOHTPOJIS M CAMOOICHKH.



IIPOT'PAMMA
10 xaxace

(35 yacos, 1 yac B He/1eJ110)

Mexanuka (28 yacoB)
1. 3akonul osudicenus meJ (5 uacos)

Mexanunueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema orcueta. [yt u nepemenienue. [Ipsmonnnelinoe paBHoMepHOe ABMkeHHE. CpeaHsis
ckopocTs. [IpsiMonuHeliHOoe paBHOYCKOpEHHOE JIBHKEeHUE. Y ckopeHue. I'padpuueckoe npeacTaBieHne IBUKEHUNA. DIeMEHTbl BEKTOPHOM ainreophl.
OTHOCHTENBHOCTD ABMKEHUS. J[BUIKEHUE IO OKPY>KHOCTH.

2. 3akonut e3aumoodeiicmeusn men (7 uacoe)

WNuepuusa. UnepumanbHbie cuctemsl otcuera. | 3akoH Herotona. Macca — mepa uHepTHOCTH. 2,3 3akoHbl HptoTOHA. CHITBI TSDKECTH, YIPYTOCTH,
Tpenus. JIBmxenue noa aeiicteueM cuil. 3akoH Beemupnoro Tsarorenus. UC3. [[BukeHue 1o 1eicTBHEM HECKOIBKUX CHIT (ITO TOPU3OHTAIIH,
BEpPTUKAIIA, HAKJIIOHHOM TIOCKOCTH, CBA3AHHBIX TEJ, 10 OKPYKHOCTH).

3. 3akonwvt coxpanenusn (4 uaca)

3HaveHue 3aKOHOB coxpaneHus. Ummynbc Tena. pyras popmynupoBka 2 3akoHa HeroToHa. 3akoH coxpaHeHust umnyibca. PaboTa cuiibl. MOITHOCTD.
OHeprus. Kunetudeckast SHeprus U ee U3MEHEHHEe. 3aKOH COXPaHEeHUsI SHEPTUU B MeXaHuke. MI3MeHeHue SHepTuu CUCTEMBI TIO]T ICHCTBUEM CHUITBI
TpeHusl. YIpYrue Heynpyrue CTOIKHOBEHUSI.

4, Cmamuka (4 uaca)

TBCp,Z[OC TCJIO KaK CUCTCMaA MATCPUAJTIbHBIX TOYCK. HCHTp macc. PaBHoBecue TBCPABIX TCJI. HepeHoc TOYKHU MTPHUITOKCHUS CUJIBI. HepBoe H BTOPOC
YCJIOBUC paBHOBECUA TBEPAOIO TCIA. MOMEHT CHUJIBL. HeHTp TsDKeCTH. Bunpl PaBHOBCCHA.



5. Cmamuka scuokocmeit u 2azoe (3 uaca)

JlaBiienue B xkuIKocTsAX u razax. Coobmaromnuecst cocynsl. 3akoH [lackans. 3akoH Apxumena.

6. Mexanuueckue Konebanus u 601nul (Juaca)

Knaccudukanus xonebanuii. YpaBHeHHE IBIKEHUS IPy3a, MOJIBEHICHHOTO HA MPYXUHE U MaTeMaTHYECKOM MasTHUKE. [IpeBpalienne sHepruu npu
Kose0aTenbHOM JABIKEeHUU. ['apMonnyeckue konedbanus. [lepuos, yactora konedanuii. @aza konebanuii. CKOpOCTh U yCKOPEHHUE MPU TAPMOHUYECKUX
konebanusx. Knaccudukanus BonH. JlnuHa BomHbl. CKOPOCTh pacnpocTpaHeHus BOJIHBL. 3BYK. CKOPOCTh 3BYKa.

7. dnemenmul meopuu omuocumenvHocmu (2uaca)

HOCTynaTBI TEOpHUU OTHOCUTCIIbBHOCTH U CIICACTBUS, BBITCKAOIINE U3 ITIOCTYJIATOB. CKOpOCTB CBCTa. (DOpMy'J'IBI CBA3U MACCBI U CKOPOCTHU, MACChI U
OHCPI'UH. 3aKOH CII0KEHUS CKOpOCTeﬁ

8. Monekynapuaa ¢pusuka.(7 uacos)

MonekynsapHoe ctpoeHue Beuectsa. OcHoBHoe ypaBHeHre MKT. YpaBHeHue cocTosHMe HaeanbHOro ra3a. 3akoH Jlansrona. M3onpouecchl.
Bnytpennsis sneprust. KonnuectBo ternotsl, [lepseiit 3akon TepmoauHamuku. KIT/] TermoBsix ABUTaTeneu.



TemaTn4ueckoe INIAHUPOBAHUE

NIEPUO]T BPAIICHNS,
¢aza BparieHus,
yTJIOBast CKOPOCTh,

3aBrcumocTeit x(t),
V(t), a (t) s

IIPSMOJIMHENHOTO

HasBanue pa3zaeia, Ne Tema ypoka Yuauuecsi 10J15KHbI Metoasl DopMbI
TeMbl ypoka 3HATh yMeTh o0y4eHusn
MEXAHUKA 11 OcHoOBHbIE IOHATHSA IlonsTus: Haxonuts myTs, Jlexuus ®poHTanbHasA
1.3aKkoHBI ABMKEHUS KHMHEMAaTUKH. DJIEMEHTHI Mexannueckoe IepeMeLIeHHE,
ten (5 4.) BEKTOPHOH aJIreOpBhI. JIBIKEHUE, TEJ0 CKOPOCTb JIJIsl BCEX
2.2 [TpsimonuHeitHOe oT4eTa, TUIIOB IBHIKCHUA PenpotykTBHBII OpoHTaANIbHAS,
PaBHOMEPHOE JIBUKCHHE. TPACKTOPHSL, 3aKOH | (rpaduyecKu 1 Yactuuno- WHJUBHlyaJIbHAs
OTHOCHUTENBHOCTD ABHIKCHUA, ananuriaeckn). ITo MIOMCKOBBIH,
JIBUJKCHHSL. PaBHOMEPHOC rpaduxy [IpakTukym
3.3 [IpsimonuHeiiHoe NPAMOJHEHHOE sasucumocty V (1) PenpoaykTuBHbIHA DpoHTanbHa,
PaBHOYCKOPEHHOE ABHKCHHC, OIPEACIATD YactuuHo- MH/MBUyallbHAs
JBUKEHIIE. PaBHOYCKOPEHHOE | IlepeMelleHHe Tella TIOUCKOBBIHA,
IPSIMOJIMHENHOE IIPY paBHOMEPHOM TpaKTuKym
JIBIDKEHUE, JIBYDKEHUM,
4.4 I'paduueckoe BpallaTeIbHOe YCKOPEHUU U
OpeaCTaBJICHAC ABIDKCHUC. TICpeMEIIICHHE Tela PenponyktuBHbIN ®poHTanbpHas,
ABHAKCHUA Monens: 1pH YactruuHo- WHAWBUOYyallbHAA
MarepunanbHas PaBHOYCKOPEHHOM .
TOYKA. JIBIDKEHUH, TIOMCKOBEIH,
[IpakTukym
BenuuuHbl: MyTh, | yCTaHaBIMBATh
nepeMenieHue, 3aBHCUMOCTh
CKOPOCTh
(cpennsis,
5.5 JIBrKEHME 110 OKPY)KHOCTH | MTHOBEHHA, CKOPOCTH T€ja OT PenponykTuBHBIM ®poHTaNbHAS,
OTHOCHUTEIIbHAs), yria HaKJIOHa YactuyHo- MHAUBUAyaJIbHAS
YCKOpEHUe rpaduka x(t). MTOMCKOBBIH,
(HOpManbHOe, YuraTh ¥ CTPOUTH [IpakTukym
TaHTeHIMaJbHOE), | TpapuKu




4acTora,
HEHTPOCTPEMHUTEITb
HOE YCKOpEHHE.
3aKOHKI:
PaBHOMepHOTO
MPSMOJIMHEHHOTO
JIBHKEHMS,
PaBHOYCKOPEHHOTO
JIBYDKCHUS.

JIBIDKCHUS.
Haxonutb
rpaduuecKu u
aHAJIUTHYCCKHU
BpeMsi U MECTO
BCTPEUH TEJI.
Breraucnars:
CKOpPOCTh

MyTh, YCKOPEHUE
110)
PaBHOYCKOPEHHOM
JIBIDKCHUU,
YIJIOBYHO CKOPOCTb,
MepuoJ, 4acToTy,
LEHTPOCTPEMUTEND
HOE YCKOpEHHUE.
Pemrats 3amaun Ha
pacyeT cpeHer
CKOPOCTH.

2. 3aK0oHBI
B3aUMOJIEHCTBUS TEN

(7 4.)

6.1

3aKoHbI AMHAMUKHU. Bujbl
CUIIL:

YIPYTOCTH, TSXKECTH,
TPEHHUSL.

7.2

ANTopuTM peleHus 3anad
Ha MPUMEHEHHUE BTOPOTro
3akoHa HproToHa npu
JBUKEHHUH MO 1EHCTBUEM
HECKOJIBKUX CUJI (ABH)KEHHE
10 TOPU3OHTAIIN U
BEPTUKAJIN)

8.3

JIBU>KeHUE MO0 HAKJIOHHOMN
TJIOCKOCTH.

Ioustus: cuna,
Yupyroe
BzaumopeiicTBue,
I'paBuTanimonHoe
B3aHMOJCHCTBUE.
Benmmunasl: Macca,
cuJja yrnpyrocTH,
CUJIa TPEHUSI, CHIIa
TSKECTH,

KO3 GUIIUEHT
TPEHUS.

[MpuHIMI:
Cynepno3uuuu
CHIIL.

PackpeiBath cmbICH
3akoHOB HrioTOHA,
3aKOHa
BCEMUPHOTO
TATCOTEHUS, 3aKOHA
I'yka.

Pemiate 3amaun Ha
MIPUMEHEHHUE
3akoHOB Hrl0TOHA,
3aKOHa
BCEMUPHOTO
TATOTEHUS, HA
JBIDKEHHUE TEI IO
NEUCTBUEM CHII

PenpoayktuBHBII ®poHTanbHas,
YactuuHo- VHMBHlyaJIbHAs
TTOMCKOBBIH,
YactuuHo- ®poHTanpHas,
IIOMCKOBBIH, WHUBHyaJIbHAs
[IpakTukym
YactuuHo- ®poHTanbHAas,
ITOMCKOBBIH, VHJIMBH1yaJIbHAS
[IpakTukym
YacTuuHo- ®poHTaNbHAS,




9.4 JIBuKeHME CBA3aHHBIX Te. | SIBJIECHUS: YOPYroCTH, MOMCKOBBIH, WHUBUlyaJIbHAsI
Meperpys3KH, TPEHUS, TAKECTH, [IpakTukym
HEBECOMOCTB. Ha IPUMEHEHUE
3akonbl: [lepBeIii, | anropurma
BTOPOM, TPETUHI pelIeHns 3a1a4 Ha
3aKkoHbl HptoTOHA, | mpUMeEHEHHE
3aKOH BCEMUPHOI'O | BTOPOI'O 3aKOHA -
10.5 | [BuxeHwHE 10 OKPY>KHOCTH TATOTCHHS, 3aKOH HptoToHa pH PenponyktuBHbIN ®poHTaNIbHAS,
Bec tena. Tyxa. JBYDKEHHH Tela I‘IaCTI/I‘IHO: WHUBUlyaJIbHAS
duznueckue 0/, IECTBUEM ITOMCKOBBIH,
[TocTosiHHBIE: HECKOJIbKUX CHUJI IlpaxraKym
['paBuTanmonHas
11.6 | /IBwKkeHUE MO AEUCTBUEM | o roon o PenponyktuBHbIN ®poHTanbHAas,
CHUJIBI TSDKECTH. 3aKOH ANropuT™ I‘IaCTI/IlIHO: VHAUBUyaJIbHAS
BcemupHoro taroreHus pelleH s 33,124 Ha MTOMCKOBBIH,
pUMeHEeHUe IpakTikym
3aKOHOB
JTMHAMUKY. PenponykTuBHbIN ®poHTaIbHAS,
12.7 | JIBmxeHue Ten TTOHUMATB: CyTb qaCTI/I‘{HO: WHUBU]lyaJIbHAs
B IPABUTALMOHHOM IIOJI€. [puHumIa MTOMCKOBBIH,
CYIEPIIO3HITUH Hpaxtukym,
cui, pu3nUecKuit
CMBICTI )KECTKOCTH
MPY>KUHBI,
TPaBUTAIMOHHOMN
ITocTostHHOM, CYTh
SIBJICHUI
IIEPETPY3KH,
HEBECOMOCTH.
3. 3aKoHBI 13.1 | Ummynsc. 3akoH MTHOBEHHAas Pemats 3anauun Ha PenpoayktuBHBII ®poHTanbpHasd,
coxpaHeHus (4 u.) COXpaHEHHUs UMITYJIbCA. MOII[HOCTb. MpUMEHEHNE YactruyHo- WHIUBUAYaIbHAS
3akoHbl: Ooiee 3aKOHA COXpaHEHMUs ITOMCKOBBIH,
oOmrast UMITYJIbCa, [IpakTukym




14.2 | 3akoH coxpaHEeHUs ¢dbopmynupoBka TEOPEMBI O
JHEPruu. BTOPOT'0 3aKOHa KHMHETUYECKOU
HeroToHa, 3aKOHBI | DHEPIrUH, CBA3U
COXpaHCHHA MOTCHIMATEHOR PenponykTuBHbBIN ®poHTabHAas,
HMITYJIbCA, SHEPruu u padoThl, YacTH4Ho- HHHBHIYATEHAS
COXpaHeHHH 3aKOHa COXpaHeHHs [TOHCKOBBI,
53 T3yq MEXaHUYECKON MEXaHUYECKON TpaxTHicym
- pyroc u Heynpyroc SHEPIUMU. SHEPIUMU.
CTOJIKHOBCHHEC Teopemy 0 [IpUMEHSTH PenpoaykruBHBIi ®poHTanbpHasi,
Kunernueckon 3aKOHBI HacruyHo- HHAMBUyaIbHAL
SHEPIrUH, CBS3b COXpaHEHHUs TIOMCKOBBIH,
MEXIY HMITYJIbCA U HpakTikym
MIOTEHIUAIBHOU MEXaHUYECKON
SHEpruei u DHEPruM s
16.4 | Pemenue 3anau «3aKOHbI paboToii. OIHCAHUS TCOPHH PenpoykTuBHBIH OponTanbHas,
COXpaHEHUS» ®opmysbl paboThl | aOCOTIOTHO Yacruyno- WHAWBUIyaJIbHAA
CHJI TSXKECTH, HEYIpPYyroro u IIOMCKOBBIH,
YIPYTOCTH, a0COJIIOTHO [IpakTuxkym
MOTEHIUAIBHOU YIPYTOro yJapos.
DHEPrUM Teja B
T10JIE TATOTEHUS U
yapyro
J1e(OpMUPOBAHHOT
o rena. Teopus
a0COJIIOTHO
HEYNpyroro u
yHpyroro ynapa
4. Cratuka (4u.) 17.1 | PaBHOBecue Tein. YcaoBuUs IlonsATHA: LIEHTP YMeTs pemarsb Jlexuus ®poHTanbHasA
paBHOBECHSI TEIL. Macc, HEHTP 3a/1a4y Ha
TSKECTH, IIJIEUO [IPUMEHEHHE
CHUJIBbI, PABHOBECUE | YCIIOBHI
TEJL. paBHOBECHS. PenpoaykTuBHBII DpoHTaNIbHAA




18.2 | MOMEHT CHJIBL 3aKOHbI Omnpenenars LEeHTp YactruuHo-
paBHOBeECHUS Tel. TSKECTH TIOCKOM MTOMCKOBBIH,
BennyuHer: [IJIACTUHBI. [IpakTukym
MOMEHT CHUJIBI. BrisicHsaTh
19.3 | Pemenue 3amau «Cratuka» | Buabl paBHOBecHs. | SKCIIEPUMEHTAIBHO YactuuHo- :
Y cTONYUBOCTD YCIOBUS ITOMCKOBBIH, VHAUBUIYAIbHAS
paBHOBECHS. paBHOBECHS [IpakTukym
pbruara. /lenate
BBIBOJIbI HA
OCHOBaHUU
AKCIIEPUMEHTAIbH
BIX
20.4 Pemenne 3amau «CtaTukay. JaHHbIX, YacTuaHo- ,
MPEJICTaBISTh MTOMCKOBBIH, WHAUBHUyaJIbHAS
pe3yJIbTaThl IIpakTukym
HKCIIEPUMEHTA B
BUJIE TaONMIL,
rpadukoB,
Jarpamm.
5. Craruka 21.1 IToBTOpEHNE OCHOBHBIX BennyuHel: Pemate 3anauu Ha PenpoaykTuBHBII ®poHTanbHasd,
AKHUJIKOCTEN U ra3oB MOHSITUN, 3aKOHOB. JlaBJIeHUE, IIPUMEHEHNE YactuyHo- UHAUBHUyalIbHAS
(3u4) Pemenue 3anau. THJpOCTaTH4ecKoe | GOpMyIl JaBlIeHUS, IIOMCKOBBIH,
JIaBJICHUE. JIaBJICHUS IIpakTukym
3akoHnsbl: [lackans, | )KMIKOCTH Ha JHO
22.2 Pemenue 3amau «Cratnka Apxumena cocyna. Pemats
KUAKOCTEN U Ta30BY. YcTpoicTBO U 3aJ1a4M Ha PenpoaykTuBHBIN ®poHTanbHa,
CBOICcTBa MpUMEHEHNE YactuyHo- WHAVBUAYaJIbHAS
COO6H13.IOHII/IXC$I 3axkoHOB Ilackansa u HOI/ICKOBI)II}'I,
COCY/JIOB Apxumena, [IpakTukym

23.3

yCJ'IOBI/Iﬁ IIJ1aBaHUA




Pemenne 3agau «Cratuka

TEJI, 3aKOHOB

KUJKOCTEN U Ta30B». paBHOBECHS Tell. YactuuHo- WHUBUlyaJIbHAS
IMOMCKOBBIH,
[IpakTukym
6. Mexannueckue 24.1 I10oBTOpHBIX OCHOBHBIX IlonsTus: YuraTh ¥ CTPOUTH PenponyktuBHBII ®poHTanbpHasi,
KoJ1e0aHus U BOJIHBI MOHSTHI, (HOpMYIL, CBOOOHBIE rpaduku YactuuHo- WHUBUlyaJIbHAS
(34) MOJI0KEHUHN 1 3aKOHOB. rapMOHHUYECKHE CBOOOJIHBIX H MTOVCKOBBIH,
Pemenue 3anau. KoseOaHus, BBIHYKJICHHBIX [IpakTuky
25.2 Pewmenue 3amau 3aTyxaroume KOJIeOaHUId. PenpoaykTuBHBIN dpoHTaIbHAaS,
«MexaHudeckue KoJIeOaHMsI, 3amnuceIBaTh YacTtruuHO- HHIANBUAYAIbHAS
KOJIeOaHUS» BBIHYKJICHHBIE ypaBHEHUE MTOMCKOBBIH,
KosiebaHus, Kosiebanui. 13 [TpakTukym
MeXaHUYeCcKas ypaBHEHUS
BOJIHA, KoJIeOaHMI
MPOAOJIbHBIE HaXOJ/IUTh
BOJIHBL, 3ByKOBBIE | AMIUIUTYIY
BOJIHBI. KoJIeOaHuM IeproT
26.3 | Pemenue 3a1au 3BYKOBBI€ BOJIHBI, Konebanuti, PenpoaykTuBHBII ®poHTanbpHasd,
«MexaHnuecKkue BOJHBDY. VIIBTPA3BYK, MepuoJi, 4acToTy, YacTtuaHo- WHIUBUTyaJIbHAS
BBICOTA, TEMOD ( IMKJIMYECKYIO U MTOMCKOBBIH,
3ByKa. COOCTBEHHYIO). [TpakTuKym
BennuvHer: Pemars 3amaun Ha
MepUoJ, MIPUMEHEHNE
aMILIUTY /1A, dbopmyn nepuoaa
UKJIAYeCcKast MPY>KUHHOTO U
4acToTa MaTeMaTU4eCKOro
Kosie0aHuH, MasITHUKOB, JJIUHBI

CKOpOCTb U JIJIMHA
BOJIHEL.
SIBieHus:

1 CKOPOCTHU BOJIHBI




IIpespamenue
SHEPrUH MPU
KoJIe0aTeIbHOM
JBUKCHHH,
OTpaXCHHE BOJIH.
CBsI3b SHEPIUHU U

AMIUIUTY b
CcBOOOIHBIX
KOJICOAHUH.
7. Onementsl Teopuu | 27.1 | [ToBTOpeHHE OCHOBHBIX ITocrynarel Teopun | Pemats 3agaun Ha PenponyktuBHbIN ®dpoHTanbpHa,
OTHOCHUTEJIbHOCTH [IOCTYJIaTOB, 3aKOHOB, OTHOCUTEJIbHOCTH | IPUMEHEHHUE YactuyHo- VHAUBUyaJIbHAS
(24.) dbopmyiL. U CJIC/ICTBUS, MOCTYJIaTOB MTOMCKOBBIH,
Pemenue 3anau. BBITEKAIOLIUE U3 TEeopuu [TpakTKym
IIOCTYJIaTOB. OTHOCUTEJIBHOCTH
CxopocThb cBeTa. U CJIC/ICTBUH,
28.2 Pemenue 3amgau «Onementsl | POpMyIibl CBSI3U BBITEKAIOIUX U3
TCOPHH OTHOCHUTCIBHOCTH». | MACChl U CKOPOCTH, | IIOCTYJIATOB, Penpo ,I[yKTHBHLII?'I (DpOHTaJ'[]';,Haﬂ’
Macchl U BHEPTUU. | GOPMYII CBA3ZU YactuyHo- UHAVBHUIYaJIbHAS
3aKOH CIOXEHUSA MacCCBI 1 CKOpPOCTH, HOI/ICKOBLIf/L
CKOPOCTEH. MAaccChl U DHEPIHH, [pakTuKym
3aKOHA CIIOXKEHUS
CKOPOCTEH.
MOJIEKYJIAPHASA 29.1 | MonekynsipHOE CTPOCHHE ITonsTns: Pemate 3amaun Ha PenponyktuBHBII ®poHTanpHasi,
OU3UKA (74.) Beniectsa. OCHOBHOE AOCONIOTHBIN HYJIb | IPUMEHEHHE YactuuHo- WHUBHlyaJIbHAs
ypaBHeHne MKT. CkopocTs | TemnepaTypsl, OCHOBHOI'O ITOMCKOBBIN,
MOJEKYIL. abcouoTHas ypaBHeHus MKT, [IpakTukym
TeMIeparypa, ypaBHEHUS




30.2

YpaBHEHHE COCTOSAHUSA
U7eaNbHOr0 raza. 3aKoH
JanbToHa.

MMOCTOSIHHAS
boapmmana,
YHUBEpCaabHas
rasonas
MMOCTOSIHHAS,
JlaBJICHHE
YHUBEPCAIBHOTO

Knaiinepona —
Menneneena,
bopMyI CBS3H
JIaBJICHUS
HJIcaIbHOIO T'a3a
CO cpeaHen
KHHETUYECKOM

PenponykTuBHBII
YactuuHo-
IMOMCKOBBIH,
[IpakTukym

®poHTanbHasd,
VHAVBUyaJIbHAS




31.3

N3onpoueccsl. ['paduku
U30IIPOIIECCOB.

32.4

BryTpeHHsIst SHeprus.
Pabora raza. Komuuaectso
TEIUIOTHI.

JIaBJICHUE
UJeaNbHOrO rasa,
M30TEPMUYECKHUE,
M300apHBIH,
WU30XOPHBIN
IIPOLIECCHI,
BHYTPEHHSIS
SHEpPrus,
annabaTHBIHA
npotiecc,

KO3 QpHUIIEeHT
MIOJIE3HOTO
JIEUCTBUS.
BennuuHe:
Temnepartypa,
BHYTPEHHSIS
sHeprus, pabora
ra3a, KOJIM4ecTBO
TeroTel. CBA3b
MEXIY
TeMIIepaTypHBIMU
HIKaJIaMu.
@opMyJIbI CBSI3U
JIaBJICHUS
UJIeaTbHOTO Ta3a
CO cpeaHen
KUHETUYECKON
JHEprueu
MOCTYIATEeITLHOTO
JIBUKEHUS
MOJIEKYJI, CPEAHEN
KUHETUYECKON

Kunernueckoit
DHeprueu
MOCTYIATENBbHOTO
JIBU)KEHHS
MOJIEKYJI, CPEAHEN
KMHETHYECKOMN
SHEPTUU MOJIEKYII C
TeMIepaTypou,
3akoHa JlanbToHa,
ra3oBbIX 3aKOHOB.
YuraTh ¥ CTPOUTH
rpaduku
M30IPOLIECCOB.
Pewate 3amaun Ha
MIPUMEHEHUE
bopmyn
BHYTPEHHEN
SHEpPruu, paboTsl
rasa npu
paCIIMPEHUH U
CKaTuu, paboThI
ra3a npu
HU30XOPHOM,
M300apHOM U
HM30TEPMUYECKOM
nmporeccax,
Koa¢dunrenHTa
I0JIE3HOTO
JIEUCTBUSI, IEPBOTO
3aKOHa
TEPMOJTMHAMUKH.

PenponyktuBHbIN ®poHTaNIbHAS,
YactuuHo- WHUBUlyaJIbHAS
IMOMCKOBBIH,
[IpakTukym

PenponykruBHBII ®poHTanbHasd,
YactuuHo- WHIUBUTyaIbHAs
IMOMCKOBBIH,
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IlepBblit 3aKk0H

tepmouHamMuku. KITJ]
TEIJIOBLIX JABUTraTeEJICH.

SHEPTUU MOJIEKYII C
TeMIepaTypou,
JIaBJICHUS
UJICAIBHOIO Ta3a C
TeMIEpaTypou.
OcHOBHOE
ypaBHeHue MKT,
YpaBHEHUE
Knaneiipona —
Menneneena.
3aKoHBI:
JlanpTOHA,

Bboits —
Mapmuortra, I'eii-
JIroccaka, [lapisa
MepBbIA U BTOPOU
3aKOHBI
TEPMOJIMHAMUKH.
CrnocoOsl
M3MEHEHUs
BHYTPEHHEN
SHEPTUH.
®opmyisl paboThI
ra3a npu
HU30XOPHOM,
M300apHOM U
HU30TEPMUYECKOM
npoleccax

IIpumeHATH
MEePBbIA 3aKOH
TEPMOJUHAMHKH K
pa3IMYHbIM
U30IpoLeccaM | K
aarnabaTHOMY
IIpOLIECCY.
Haxomutp paboty
rasa UCojb3ys ee
reOMEeTPUUYECKUN
CMBICTT Ha
nuarpamme p, V

[IpakTukym

PenponyktuBHBII
YacTruuHo-
IMOMCKOBBIH,
[IpakTukym

®poHTanbpHasd,
VHAWBUYaJIbHAS

34.6
35.7

Penrtenue 3anau
«Tepmonnnamuka»

PenponykTuBHBIN
YactuuHo-
MMOMCKOBBIH,
[IpakTukym,

NuauBunyanbHas




MNPOI'PAMMA
11 kaace.
(34 yaca, 1 yac B Hef1eJ110)
duexkrpoannamuka(19 yacon)
1. DaexkrpocraTuka (5 yacoB)
1.1 Cuabl 3JIEKTPOMATHUTHOTO B3auMoaecTBus (2 yaca)

3akoH COXpaHCHUA IJICKTPHUYCCKOI'O 3apsia. 3aKkoH Ky.]'IOHa. HaHpH)KéHHOCTB QJICKTPHYCCKOI'O ITO0JIA. HaprDKéHHOCTL TOYCUYHOI'O 3apsaa. HpI/IHHI/IH
CYNECPIIO3NIHHU IJICKTPUICCKUX TTOJIEH.

1.2 DHeprus 3JIeKTPOMATHUTHOTO B3anMoeiicTBus (3 yaca)

[ToTeHunanpHas SHEPrusi 3apsLKEHHOrO Telna B 3JIeKTpocTaTHdeckoM mode. IloreHuuman anekrpocratnyeckoro nois. Pa3HocTh MOTEHIMANOB, CBA3b
MEXy HanpsKEHHOCTHIO TOJS M Pa3sHOCTHIO MOTEHIHANIOB. DJIEKTPOEMKOCTb. JNEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEPrUsl 3apsKEHHOIO
KoHJieHcaTtopa. CoelMHEeHNEe KOH/IEHCAaTOPOB.

2. ITocTosiHHBIH J1eKTPpUYeCKHii TOK (7 4acoB)

Cuna Toka. 3akon Oma st yuactka renu. ConpoTuBIieHHe PoBoAHUKOB. [lociaenoBarensHoe U mapajjieibHOE COeTMHEHHE TPOBOHUKOB. 3akoH OMa
JJIA 3aMKHyTOI>'I IeIu. Pacuér cuinl Toka u HAIps>KCHUA B DJICKTPUUCCKHUX LTCIIAX. 3akox Oma JJI1 eI ¢ HECKOJIBKUMHU UCTOYHUKAMU TOKaA. PabGora n
MOIITHOCTH 3JIEKTPUIECKOTO TOKA. 3aKOH AIIEKTPOIIH3A.

3. Marneru3sm ( 3 yaca)
3akon Amriepa. [IpaBuio neBoit pyku, npaBuiio OypaBunka. Cumna JlopeHnia. MarHUTHBIN MOTOK. DHEPTHsl MATHUTHOTO TOJIS.

4. daexkTpomarnerusMm (4 yaca)



3akon snekTpoMarautTHor nHayKu. DJC naaykiuu. 31C camounaykiuu. Tpanchopmatop .Pe3uctop, KoHAEHCATOP, KaTyIIKa B IIEMU IEPEMEHHOTO
Toka. KonebarenpHblil KOHTYp B IIeNH IEPEMEHHOr0 Toka. YacTtoTa U nepuoj cBOOOIHBIX TapMOHUYECKUX Konebanuii. @opmysna Tomcona. Pezonanc B
KoJ1e0aTeIbHOM KOHTYpE.

JeKTpOMarHuTHoe usiaydenue (13 yacon)
1. DylekTpoMarHuTHbIE BOJIHBI (2 yaca)
JliiHA ¥ CKOPOCTH AJIEKTPOMArHUTHOM BOTHBI. Y paBHEHUE Oeryieit BoaHbl. CIEeKTp 3JeKTPOMAarHUTHBIX BOTH. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH.
2.I'eomeTpuyeckasi onTuka (7 yacon)

3aKOH MNpPSMOJIMHEHHOIO PACHPOCTPAaHEHUsl CBETa. 3aKOH OTPAXKEHWMs M IIpesomileHHs cBeTa. M3o0paxeHue B miuockom 3epkane. Iloctpoenue
n300pakeHuit B MH3ax. OnTryeckas cuia TuH3bl. PopMysia TOHKOH JIMH3BL. Y BETUYEHUE JIMH3BI.

3.BosHoBasi onTuka (2 yaca)
Ycmoust max - min npu uarepdepennnu. Jubpakuus ceera. J{udpakiuoHHas pemerka.
4.KBaHToBasi Teopusi u3jayuyeHus (2 yaca)

Oueprusi kBanta. ®orodddexr. YpapHenue DitHmreitHa mis dotoddpdexra. Kpacnas rpanuma dorodddexra. [locrynatet bopa. Ilornomenue u
M3Iy4CHHE CBETa aTOMaMH.

ATomMHasn u saepHas ¢u3uka (2 yaca)

CrpoeHne aroma. PagnoakTuBHbIN pacnaf. SnepHble peakuiunu. DHEPrUsl CBSI3U. DHEPreTUUECKUIN BBIXOJ SIIEPHON peakUnu. 3aKOH pagHOaKTUBHOIO
pacrnaza.



Tematnuyeckoe nnaHMpoBsaHue

HaszBanwue paznena, tema No Tema ypoxka VYyamuecs 10mKHbBI MeTto/p1 00yUeHUs Dopmbl
Ypoka 3HaTh YMeTb
QJEKTPOJMHAMHUKA | 1.1 3aKoH coXpaHeHHS HousTus: PackpeiBath usuueckuil | PermpoyKTHBHBIN, ®ponTansHas,
19 1) DJICKTPUYIECCKOI'O BIIEKTPUIECKHIT 3apsiN, CMBICJI 3aKOHA YaCTUYHO- HHIUBUOYyaJIbHAs.
1. Dnextpocraruka (5 1) 3apsina. 3akoH Kymona, | TOUCHHBIN 3apil, COXpaHEHH 3apsja 1 ITOUCKOBOIA,
1.1. Cuin 3JIEKTPUYECKUHN TUIIONb. 3akoHa Kynona. Pemats NPaKTHKYM
3aKOHBI: 3alayd Ha IPUMEHCHUE
3JIEKTPOMAarHATHOI'O _ =
B3aMMoIeiicTRHS (2 1) 2.2 Hanpsoxennocts COXpaHCHHS 3aKOHA COXPAHEHUs PenpoyKTHBHBIIA, ®poHTaNbHaS,
DJIEKTPUUECKOTO MOosL. | ACKTPUICCKOro 3apAna, 3apsifa, 3akoHa Kyrona, YaCTUYHO- UHIWBHAyanbHas.
HanpsokeHHOCT Kynona. (opmys HANPSKEHHOCTH, | [opCKOBOI,
TOYEYHOT'O 3ap$I)Ia. SIBneHus: _ Haps>KEHHOCTH I10JI4, HpaKTI/IKyM.
B3auUMOJACHUCTBHC IMMpUHIUIIA CYTICPIIO3ULTUN
JJIEKTPUYECKUX 3apsI0B. 3JIEKTPUUECKUX TOJIEH.
IlpuHumnel:
KBaHTOBaHUs 3apsja,
CYIEPIIO3ULUNA

3JIEKTPUYECKUX TTOJIEH.
BenmumuuHer:
HaIpsHKEHHOCTh
3JIEKTPUYECKOTO OIS,
MIOBEPXHOCTHAs
TUIOTHOCTB 3apsijia.
DopMyJIbL:
HANPSHKEHHOCTH
BJIEKTPUYECKOTO TIOJIA..




1.2. Dueprus
3NEKTPOMArHUTHOTO
B3aumojeicTBus (3 1)

3.1

ITorenuuan. PasHocts
MOTEHIHAJIOB.
[ToTenuuman ToueyHoro
3apsJ1a, 3apsLKECHHOU
chepsl.

4.2

DIIEKTPOEMKOCTb.
OHneprus
AJIEKTPOCTATHYECKOTO
TOJIsI.

5.3

Coenuuenne
KOHJICHCATOPOB.

BennuuHel: moTeHIman
AIEKTPOCTATUIECKOTO
TI0JIsI, Pa3HOCTh
MOTEHIHMAJIOB,
OTHOCHTEJIbHAS
JIUDJIEKTpUIECcKast
MIPOHULIAEMOCTD CPEJIbI,
SJIEKTPUYECKASI EMKOCTbD,
MOTEHIIUATIbHAS HEPT U
3JIEKTPOCTATUYECKOTO
TOJIS.

DopMyJIbL:
IHoTenunanpHOM 3HEPTrUU
TOYEYHOTO 3apsia,
MOTEHIMAJIA
AIEKTPOCTATUICCKOTO
110JI51, CO3JaHHOIO
TOYEYHBIM 3apsIOM,
CBSI3M HaIPSDKEHUS U
HaMpsHKEHHOCTH
3JIEKTPOCTATUYECKOTO
MOJIS1, DJIEKTPOEMKOCTH
cephl, TIOCKOTO
KOHJICHCATOopa,
MTOTEHIMATHHON SHEPTHH
AIEKTPHYECKOTO OIS
IUIOCKOTO KOHJIEHCATOpa.
3aKOHBI: COEIMHEHUS
KOHJICHCATOPOB.

Pemarts 3agaun Ha
npuMeHeHne GopMyI
MIOTEHLUAJIbHOW SHEPTUU
TIOJISl TOUYSHHOTO 3apsiza,
MIOTEHLUAJIbHONW SHEPTUU
CUCTEMBI 3apsIOB,
MOTEHIIHAJIa
IIEKTPOCTATUYECKOTO
oJisi, paboThI CUIT
IIEKTPOCTATUYECKOTO
TI0JIS TIPU MepEeMEIIEHUN
3apsna, CBA3H
HaTpSOKCHUS H
HaTPSKEHHOCTH
AIEKTPOCTATHICCKOTO
TIOJISL, DIIEKTPOSMKOCTH,
ANEKTPOSMKOCTH c(hephl H
IJIOCKOTO KOHJEHCATOPa,
3aKOHOB
MOCJIEI0BATEIbLHO U
napajieIbHOTO
COCANHCHU S
KOHJICHCATOPOB, SHEPTHU
AEKTPOCTATHICCKOTO
I10JIS1 IUIOCKOTO
KOHJICHCATOpa.
AHaNM3UpOBaTh CIIOCOOBI
YBEJIUYCHUS
ANEKTPOEMKOCTH
MJIOCKOTO KOHIEHCATOPA.

PenpotykTUBHBIH,
YaCTUYHO-
IMOMCKOBOM,
MPaKTUKYM.

®poHTaNbHaA,
WHANBHUIyabHAs.

PenponykTuBHbIN,
YaCTUYHO-
TIOMCKOBOH,
MPAKTHKYM.

®poHTaIbHAS.

PenponykTuBHbIN,
YaCTUYHO-
TMOUCKOBOM,
Jlexius.

®poHTaIbHAS.




2. ITocTOSTHHBII

AIEKTpUIECKUit TOK (7 1)

6.1

Cuna toxka. 3akon Oma
JUISL Y9acTKA eI .
CormpoTuBieHue
ITPOBOJTHUKA.

7.2

ITocnenoBarenbHOE U
napauieabHoe
COeTMHEeHNE
MPOBOJHUKOB. Pacuer
DIEKTPUUECKUX IETeH.

8.3

3akon Oma JJ1sl TTOJTHOM
nerd. Pacuer critbl
TOKa ¥ HaIIPsDKEHUS B
SHCKTpI/I‘IeCKI/IX HeITsIX.

9.4

3axkon Oma 114 1emnu ¢
HECKOJBLKUMH
HNCTOYHHUKAMMHU TOKA.

10.5

Pemenue 3amau.

11.6

Pabora 1 MomHOCTb
AIEKTPUIECKOTO TOKA.
3akoH J[xxoyns-JleHua.

12.7

3aKOH 3JIEKTPOJIH3A.
Pemrenue 3agau.

IloHaTus: 3neKTpUUecKuit
TOK, TOCTOSTHHBIN
3JIEKTPUYECKUH TOK,
HCTOYHUK ToKa, DJIC
HCTOYHHKA TOKa,
COMPOTHUBIICHUE
MIPOBOJTHUKA, YICITBHOEC
COMPOTHUBIICHUE
MIPOBOJTHUKA, BHYTPCHHEE
COMPOTHUBIICHUE
HCTOYHHKA TOKA,
AJIEKTPOJIHTHL
BenuauHbL: cuiia Toka,
O/C, nanpskeHue,
COIIPOTHBIICHHE, paboTa
W MOIIHOCTH
AIEKTPIYECKOTO TOKA,
yAEIbHOE
COMPOTHUBIICHUE.
SBreHUd: KOPOTKOE
3aMbIKaHUE, JIEKTPOIIU3.
3akoHbl: 3aKk0H Oma i
y4YacTKa W TIOJTHOM LIeTH,
MOCJICIOBATEILHOTO
apajuIeIbHOTO
COCIMHEHUS
MIPOBOTHUKOB, 3aKOHBI
xoynsa-Jlenua,
®dapanes. 3aBUCUMOCTH
CHJIBI TOKAa B IPOBOJHUKE
OT HAIIPSKCHUA Ha
y4acTKe Lenu U
COITPOTUBJICHUA
MPOBOJIHHUKA,
COIIPOTHBIICHUS
MIPOBOJTHUKA OT €ro
TECOMETPUYCCKUX
pa3MepoB, MaTepHaa.

H[zI/IH[II/IHLII N3MEpCHUs
CHUJIbI TOKA, HAIIPSZKCHU S,

Pemars 3agaun Ha
npuMeHeHne GopMyI
CHITBI TOKA, PaOOTHI U
MOILHOCTH
ANEKTPUYECKOTO TOKA,
3akoHOB OMa i1
y4acTKa | TIOJHOH Iemy,
[IOCJIEI0BATEILHOIO U
napajuieIbHOrO
COEUHEHUS
TIPOBOTHIKOB, 3aKOHOB
Jxoynsa-Jlenua,
®dapanes1, Ha pacdeT
COTIPOTHBIICHUS
AIEKTPUICCKUX IIETeH,
CHJIBI TOKA U HATIPSDKEHUS
B SHCKTpI/I‘-IeCKI/IX HCIIAX.
Onpenensats DJC npu
BCTPEYHOM U
COIIACOBAHHOM
BKIIIOUCHHUU
I10CJIEIOBATEILHOIO
COEIMHEHUS HCTOYHHKOB
TOKa.

PenpotykTUBHBIH, ®poHTaNbHaA,
YaCTUYHO- MHIVBHIyallbHAS.
IMOMCKOBOM,

MIPAKTUKYM.

PenponykTuBHbIN, ®poHTanbHas,
YaCTUYHO- WHAMBHyaJIbHas.
TIOMCKOBOH,

MIPAKTUKYM.

PenponykTuBHbIN, ®poHTanbHAas,
YaCTHUYHO- MHAVBHIyalbHAs.
TIOMCKOBOH,

MPAKTUKYM.

PenponykTuBHBIH, OpoHTaNIbHAS.
YaCTHUYHO-

TMOUCKOBOMH,

JIEKIUSL.

PenponykTuBHbIN, ®poHTanbHas,
YaCTUYHO- WHAUBHyaJIbHAs.
TTOUCKOBOM,

MPAKTUKYM.

PenpoaykTuBHbBIN, ®poHTanbHasl,
YaCTUYHO- WHAUBHyaJbHAs.
TTOMCKOBOH,

MPAKTUKYM.

PenponykTuBHbIH, ®poHTanbHas,
YaCTUYHO- WHAUBHyaJbHAs.
IIOMCKOBOM,

MPAKTUKYM, .




3. Maruetusm (3 4)

4. DneKTpoMarHeTH3M
(4 4)

13.1

14.2

15.3

16.1

17.2

3akon Ammepa.
[IpaBuno OypaBumka.
IIpaBuno npasoi u
JIEBOU PYKH.

Cuna Jlopenna.
TpaekTopust IBUKEHUA
3apsKEHHBIX YaCTHUI] B
OJTHOPOJTHOM
MarHMTHOM IIOJIE.

MarauTHbIN HOTOK.
DHeprusi MarHuTHOT'O
OJIst

3akoH
3JIEKTPOMATrHUTHOM
uaaykuuu. AC
CaAMOMH/TYKIIHH.
TpancdopmaTopsl.

CBoboiHBIE
3JIEKTPOMArHUTHBIE
KoJieOaHusl.
KonebarenbHplii
KoHTYp. Yacrora n
PO COOCTBEHHBIX

MpUMEHEHHE
ANEKTPOIH3a

onAtus: cunoeie
JIMTHAX MarHUTHOTO MOJIA,
MarHuTHOE T0JIE,
MarHUTHBIHN NOTOK.
BenuuuHbl: MarHuTHas
HHAYKIUS, CUila
JlopeHua, cuna Ammepa,
MOTOK MarHUTHOM
MHAYKIUH,
MHAYKTUBHOCTb KOHTYpa
C TOKOM, 3HEPrust
MarHUTHOTO TOJI.
SBnenus:
B3aMMOJIEICTBHE
MIPOBOJIHUKOB C TOKOM,
JeCTBUE MarHUTHOI'O
TI0JIS1 Ha IIPOBOJHUK C
TOKOM H JIBHKYIIIHECS
YaCTHUIIBL.

3aKoHbL: 3aKOH AMIiepa.
[TpaBuino 6ypaBunka,
MpaBUJIO TIPaBOM U JIEBOI
pyxu. [Ipunnun
CYNEPIIO3ULIHH.

THonsarus: AC
WHIYKIUH,
QJICKTPOMAarHuTHas
WHAYKIHS,
CaMOMHIYKIUA,
MTHOBEHHOE 3HAYEHHE
HanpshKeHus, pasza
KOJIcOaHUH,
JEHCTBYIOIIEE 3HAYCHHE
CHITBI TOKA, HAIIPSKEHIS,
aAKTHBHOE
COIIPOTHBIICHHE,

OnpenensTs
HalpaBJICHUE BEKTOPa
MarHUTHOM HHIYKIMA
NP TOMOIIH TIpaBHJIa
OypaBuuKka (HarpaBjieHUE
TOKa B BUTKE), CHJIBI
Awmmnepa u cuisl JlopeHia
TIPY TTOMOIIH JIEBOW PYKH.
Pewats 3a1aun Ha pacyer
MarHUTHOM WHIYKILIHH,
cuibl JlopeHua, CHIIbl
Awmriepa, MarHUTHOTO
MOTOKA, SHEPIHU
MarHuTHOTO TOJIS.

Pemats 3aaun Ha
NPUMEHEHNE 3aKOHa
3JIEKTPOMArHUTHOU
WHJIYKLUH, TIpaBHIa
Jlenna, popmyn D1C
CaMOWHIYKITHH,

ko3 dunneHTa
TpaHc(hopManuy,
¢dopmynsl TomcoHa,
ypaBHEHHUH KOJIeOaHuH
1(t), q(t), U(t), nepuona,
4aCTOTHI, COOCTBEHHBIX
JIEKTPOMarHUTHBIX
koyieOanuii. Ynurath u

PenpotykTUBHBIH,
YaCTUYHO-
IMOMCKOBOM,
MPaKTUKYM.

PenponykTuBHBIN,
YaCTHYHO-
TIOMCKOBOH,
MPaKTUKYM.

PenponykTuBHbIN,
YaCTUYHO-
TIOMCKOBOH,
MPAKTUKYM.

PenponykTuBHbIN,
YaCTUYHO-
TTOMCKOBOH,
MPAKTUKYM.

PenponykTuBHBI,
JaCTUYHO-
TTOWCKOBOM,
MPAKTUKYM.

®poHTaNbHaA,
WHANBHUIyabHAs.

®poHTanbHAas,
MHIVBHIyalIbHAS.

®poHTanbHas,

WH]JIUBUIYyaJIbHAS.

®poHTanbHAas,
WHIVBUIYaJIbHAS.

®poHTanbHAas,
UHJUBUYaIbHAS.




JEKTPOMATHUTHOE

HN3JYUYEHHUE (13 Y1)
1. DieKTpOMarHuTHEHIE
BOJIHBI (2 1)

18.3

19.4

20.1

21.2

KoJeOanuii. DopMyIsI
TomcoHa.

ITepeMeHHBIH TOK.
DIeKTpUIECKUE TSN
MIEPEMEHHOT0 TOKa.

KonebarenbHblit
KOHTYp B IIeTTH
MEPEMEHHOTO TOKA.
Pe3onanc B nienu
MEPEMEHHOTO TOKa.

[ToBTOpEHME OCHOBHBIX
MOHATUH, YpaBHEHUH,
dhopmyn. Pemrenne
3a/aay.

Pemenue 3amau.

pasHocTh (a3,
KoJIe0aTenbHbBIA KOHTYP,
MIEPEMEHHBIHN TOK.
Beanunnsr: 9J1C
HHIYKITUH,
HHIYKTUBHOCTH, DJIC
CaMOUHTYKIIHH,

ko3 dunmeHT
TpaHchopmaLuH,
aMIUTUTYA 3apsiia,
HATIPSKCHUS, CHJIBI TOKA,
€MKOCTHOE 1
WHAYKTUBHOE
COIIPOTHBIICHHE, TICPHOI,
4acToTa COOCTBEHHBIX
TapMOHHUYECKUX
KOJIcOaHUH.

3akonsl: Papanes-
Makcaeiia (3aKoH
3JIEKTPOMArHUTHOU
uHAyKiun). [Ipasuno
Jlenua.

SBneHus:
AJIeKTpOMarHUTHAS
WHIYKIHUS,
CaMOWHTYKIIHS,
mpeoOpa3oBaHUe YHEPTHH
TIpH CBOOOTHBIX
OJICKTPOMArHUTHBIX
KOJICOAHUAX B
KOJIe0aTeIbHOM KOHTYPE,
pe3oHaHc. Y CTpONCTBO 1
TIPUHLIAI IeUCTBUS
TpancopmaTopa,
KOJIe0aTEIEHOTO
KOHTYpA.

Tlonarus:
3JIEKTPOMarHuTHas
BOJIHA,.

ctpouts rpaduku I(t),
q(t), U(t), e(t), pesonamnca.
[IpencraBnsath
rapMOHUYECKHE
KoyieOaHus Ha BEKTOPHOU
JHarpamme.
AHaNMU3MPOBATH CIIOCOOBI
HH/IyIIUPOBaHHUS TOKA,
MEXaHH3MbI
peoOpa30BaHus SHEPTHH
B KOJIeOaTeIbHOM
KOHTYE.

Pemrats 3amaun Ha
npUMeHeHne GopMy
SHEPTUH, JUIMHBI BOJIHBI, .
ITonp30BaThCs MIKAIOM
3EKTPOMAarHUTHBIX
U3ITy4EeHUH.

PenponykTuBHBIN,
YaCTUYHO-
IMOMCKOBOM,
MPAKTUKYM.

PenponykTuBHbBIN,
YaCTHUYHO-
TMOUCKOBOM,
MPAKTUKYM.

PenponykTuBHBIH,
JaCTUYIHO-
TTOWCKOBOM,
MPAKTUKYM.

PenponykTuBHBI,
4aCTUYHO-

®poHTanbHas,
MHAVBHIyallbHAS.

®poHTanbHAas,
MHAVBHIyalbHAs.

®poHTanbHasl,
WHANBHyaJIbHAs.

®poHTanbHa,
MHAVBHyaJIbHAS.




2. 'eomeTprueckas onTHKa
(74)

22.1

23.2

24.3

25.4

26.5

3akoH
IPSAMOJIMHEWHOT O
pacnpocTpaHeHUs
cBeTa. 3aKoH
OTpa)KeHUS CBETA.
NzobOpaxenue B
IJIOCKOM 3epKale.

3aK0oH IPETOMIICHUS
ceera. [Tomyuenune
M300paXeHUH TIPH
MPeIOMIICHUH
(n300pakeHue
TOYEYHOT'O UCTOYHHKA,
MIpEeIOMIICHHUE B
IJIOCKOTIApAJUIENbHOMN
IJTACTHHE).

JIunzel. Iloctpoenue
M300paKeHUI B
nuH3ax. OnTudeckas
cuia nuH3bl. opmyna
TOHKOM JIMH3BI.

VBenuueHue JIUH3EL.

Pemenue 3amau.

BenuuuHel: CKOPOCTH U
JUTMHA BOJIH ['paHu1s!
JMana3oHoB UIMH BOJIH
(JacToT) B crieKTpe
3JIEKTPOMAarHUTHBIX
U3JIy4YEHUHN U UX
OCHOBHBIE HCTOYHUKH.
[Ipumenenue panuo- u
CBY-BouH.

HondATus: yron nageHus,
YTOJI OTPAXKEHHS, YTOI
MIPEeJIOMIICHHUS, MHUMOE
n300pakeHue, INH3HL,
XapaKTepUCTHKH JIMH3
(omTuueckas och, IEHTP,
¢dokyc, pokanbHas
IUIOCKOCTH), TOHKas
JINH3a, IEUCTBUTEIHHOE
n300paxeHue.
BenmuuHel: aOCOMFOTHEIH
oKa3aTeib
TIPEJIOMIICHUS, YTOI
ITOJTHOTO BHYTPEHHETO
OTpaKSHHUS, YBEIMUCHHE
JTUH3BL

3aKOHBI: OTPAXKEHUS U
HpETOMIICHHS CBETA.
ITpunnun INolirexca.
XapaKkTepUCTUKH
n300pakeHN B INH3aX.
DopMyiry TOHKOM JIMH3BI.
[IpuMeHeHHEe NOTHOTO
BHYTPEHHET0 OTPaXKEHUs,
JIMH3 U CUCTEMBI JINH3.

Pemats 3amaun Ha
MPUMEHCHUE 3aKOHOB
OTpaXXCHUS U
MPEJIOMJICHUS CBETA.
Pemrats 3agaun Ha
pUMeHEeHHE POPMYIIBI
TOHKOH JIUH3HI,
YBEJIMYCHHE TOHKOU
JIMH3BI, CUCTEMBEI JIMH3.
Ctpouth n300paskeHmne
TOYEYHOT0 HCTOYHHUKA,
npeaMera B JINH3AX,
JTaBaTh XapaKTePUCTUKY
N300paKeHHSI.

TTOMCKOBOM,
MPAKTHKYM.

PenponykTuBHBIN,
YaCTUYHO-
IMOMCKOBOM,
MPAKTUKYM.

PenponykTuBHbIN,
YaCTUYHO-
TIOMCKOBOH,
MIPAKTUKYM.

PenponykTuBHbIN,
YaCTUYHO-
TTOMCKOBOH,
MPAKTUKYM.

PenponykTuBHbIN,
JaCTUYIHO-
IIOMCKOBOM,
MPAKTHKYM.

[IpakTHkKyMm.

®poHTanbHad,
UHIUBUIYyaTbHAS.

®poHTanbHas,
WUHIUBUYaJIbHAS.

®poHTanbHAas,
WHIVBUIYaJIbHAS.

®poHTanbHAas,
WHIUBUIYaJIbHAs.




3. BomHoBas ontuka (2 1)

27.6

28.7

29.1

30.2

Pemrenue 3agau.

Pemrenue 3agau.

WnTepdepennns ceera.

Hudpaxnus cera.
Hudpaxnronnas
pemieTka.

IlonATHA: KOTEPEHTHBIE
BOJTHBI, T€OMETpHYECKast
pasHoCTh X0/a.
BennunHel: nepuon

T paKITHOHHON
peILIeTKH.

SABnenus:
nHTEep(dEpEeHnns CBETa,
J(pakIus cBeTa.
VYcnoBue MakcuMyma U
MHHUMYMa TIpH
UHTEPEPEHLIUH.
VYcenosus

TP PaKIIHOHHBIX
MaKCHMYMOB U
MHUHHAMYMOB. ¥ CIIOBUS
TJIaBHBIX MAKCUMYMOB 1
MOOOYHBIX MUHUMYMOB.
YeTpoicTBO, NPUHLIKIT
JICUCTBHS U IPUMEHEHHUE
J(HPaKIMOHHOM

Pemrats 3amaun Ha
MIPUMEHECHUE YCIIOBHUH
MUHIMYMa U MAaKCHMyMa
npu AuQpaxIum,
YCJIOBUH TJIaBHBIX
MaKCUMYMOB U
MOOOYHBIX MUHUMYMOB
Ut T pakIiuoHHON
pewerku. [IpumensaTs
npuHum ['roiirenca-
®penens 00bICHESHHS
HHTEepPEpEHIINN B
TOHKHX IICHKAX,
MOJY9YCHUE KOJIeTl
Herotona, mudpakumu
CBeTa.

IIpakTUKyM.

IIpakTUKyM.

PenponykTuBHbBIN,
YaCTHUYHO-
TMOUCKOBOM,
MPAKTUKYM.

PenponykTuBHbIN,
YaCTUYHO-
TIOMCKOBOH,
MPAKTUKYM.

®poHTaNbHaA,
WHANBHUIyabHAs.

®poHTanbHas,
MHAVBHIyallbHAS.

®poHTanbHAas,
MHIVBHIyalIbHAS.

®poHTanbHas,
WHAVBUYAJIbHAS.

®poHTanbHAas,
MHAVBHIyalbHAs.




4. KanroBas Teopus
nu3aydeHus (2 u)

ATOMHAA U ANEPHASA

OU3UKA 2Y)

311

32.2

33.1

34.2

OHeprus KBaHTa.
doroaddexr.
YpaBHeHue
DOHUHIITENHA I
dhotoaddekra. KpacHas
rpaauma Gorodddekra.

IToctynate! bopa.
[Tornomenne u
U3JTy4eHHE CBETA
aToMoM. BogoponHsie
cepuu.

Crpoenue atoMa u
ATOMHOTO SJIpa.
PagnoakTuBHBIN
pacnan. SnepHbie
peakuu. DHeprus
CBSI3U.

DHepreTU4ecKuit
BBIXOJ SIAEPHOU
peakIiy. 3aKoH
PaAMOAKTUBHOTO
pacnana.

pemretkn. OcoGeHHOCTH
HHTEPPEPEHITOHHBIX
KapTHH IPH HAOIIFOJCHUN
HHTEepEPEHINN B
TOHKHX IUICHKAX;
J(PaKIMOHHBIX KAPTHH
Mpy HAOTFOICHUH
JudpaKknuy OT ILeNH,
HUTH, KPYTJIOTO
OTBEPCTHSI, TUCKA.

Honarus: Teno, ¢poToH,
paboTa BEIXOZa, KpacHas
rparnna ¢porodddekra,
KOPIYCKYJISIPHO-
BOJIHOBOH JTyain3M,
SHEPreTUYECKUM CIIEKTP
BOJIOPOJA,
SHEPreTUYECKUM
YPOBEHb, SHEPT U
MOHH3AIHH,
CIIEKTPAJIbHBII aHAJIH3.
Asnenus: potordpdexr,
mudpaxius GOTOHOB.
Teopun: kBaHTOBAS
Teopus
JIEKTPOMAarHUTHOTO
U3JTy4eHus (THIoTe3a
Ilnanka, runoresa nie
Bpoiins). YerpoiicTBo u
TIPUHLINT IEUCTBUS
nasepa, 0COOEHHOCTH
JIA3€PHOTO U3ITY4YEHUSI.
IIpumenenue
CIIEKTPAJIHOTO aHaJIH3a,
J1a3epoB.

Tonsarus: MPOTOH,
HGﬁTpOH, HU30TOIIbI,

Pemats 3anauu Ha
IIPUMEHECHUE YPABHEHUS
OiHIITelHa, GopMyITEI
KpPaCHOM I'PaHUIbI

doroaddekra,
nocrynaroB bopa.

OnpenensTs COCTaB
aTOMHOrO sifpa. Pemarts
3a/1a91 Ha HaXOXKICHNE
SHEPIUU CBSI3U U
YAEIbHOHN SHEPIUHU CBSI3N,
Ha NPUMEHEHHE 3aKOHa
PafinOaKTUBHOTO
pacnaza, GopMyIIbl 1036
HOMJIOIEHHOTO

PenponykTuBHbIN,
YaCTUYHO-
TIOMCKOBOH,
MPaKTUKYM.

PenponykTuBHbIN,
YaCTHUYHO-
TIOMCKOBOH,
MIPAKTUKYM.

PenponykTuBHbBIN,
YaCTUYHO-
TTOUCKOBOM,
MPAKTUKYM.

PenpoiykTUBHBIH,
YaCTUYHO-
IIOMCKOBOM,
MPAKTUKYM.

®poHTanbHas,
MHAVBHIyallbHAS.

®poHTanbHas,
HWHAMBUAYaJIbHAS.

®poHTanbHasl,
WHAUBHyaJbHAs.

@®poHTanbHAas,
UHJUBUYaIbHAS.




Pemenue 3amau.

PannoOaKTUBHOCTB,
MaccoBO€ YHCIIO,
3apsI0BOE YHCIIO, TIEPUOT
MOJTypacIaja, siAepHbIe
CHITBL, 1e()eKT MACCHI,
AKTUBHOCTH
PaIMOAKTUBHOTO
BEIIECTBA, KOAPDHUIIMESHT
Pa3MHOXCHUS
HEUTPOHOB, KpUTHYECKAS
Macca,. 9KBUBAJICHTHAs
J103a U3TY4ICHUS,
€CTeCTBEHHBIN
PaarOaKTHBHEINA (OH.
BenmuuHel: 3HEpTHL
CBSI3H, YACTbHAS YHEPT U
CBSI3H, J103a U3IYICHUS.
Monenu: npoTOHHO-
HEUTPOHHAsI MOJEIIb
spa.

3aKOoHBI: IpaBUiIa
CMeUIeHHs NpH o- U B-
pacmaje, 3aKoH
PaArOaKTHBHOTO
pacmaga. MexaHU3MBI
JIeTICHUsSI U CHHTE3a s/ep,
LIENTHOM siIepHOH
peaxIum.

M3ITydeHusl. 3ariCchIBaTh
YpaBHEHHSA SACPHBIX
peakuuil. Mcnonb3oBaTh
TIpaBUJIa CMEIICHHS IpU
a- u J-pacmaze.

PenpotykTUBHBIH,
YaCTUYHO-
IMOMCKOBOM,
MPaKTUKYM.

®poHTanbHas,
UHIUBUIYyaTbHAS.
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