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NMNosacHUTeNnbHada 3anuncka

XapakTepucTuka yueOHOro npeaMera

du3nka Kak Hayka 0 HauboJjee oOLINX 3aKOHAX MPUPOJBI, BHICTyIAsi B Ka4eCTBE YUeOHOro nmpeaMera B
IIKOJIe, BHOCHUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHH, 00 okpyskarouieM Mmupe. OHa pacKpbIBaeT POJIb
HAyKH B SKOHOMHYECKOM M KYJBTYPHOM pPa3BUTHHM OOIIECTBA, CHOCOOCTBYeT (HOPMUPOBAHHIO
COBPEMEHHOT'O HAyYHOTO MHPOBO33PEHHUSI.

Jns pemenust 3ana4 GOPMUPOBAHHS OCHOB HAyYHOTO MHPOBO33PEHUsS], PA3BUTHS WHTEIUICKTYaJbHBIX
CHIOCOOHOCTEN U TO3HABATEIBHBIX MHTEPECOB IIKOJBHHKOB B MpPOLECCEe M3yUEHUS (PU3MKH OCHOBHOE
BHUMaHHE CJIEIYET yACSITh He Mepenadye CyMMbl TOTOBBIX 3HAHMMH, a 3HAKOMCTBY C METOJAMH HAy4HOTO
MO3HAHUS OKPYJKAIOIIEero MHpA, MOCTAHOBKE NpoOsieM, TpeOyIOIMX OT yYaIIMXCsl CaMOCTOSITEIbHOMN
AESITEIbHOCTH T10 UX Pa3pPEeLICHHUIO.

I'ymanuTapaoe 3HaueHHe PU3NKH KaK COCTAaBHOW 4acTu o01mero oopa3oBaHusi COCTOUT B TOM, YTO OHA
BOOPYKA€T IIKOJIbHUKA HAYUHBIM MEMOOOM ROZHAHUA, TIO3BOJISTIOLINM IOJTy4aTh OOBEKTHBHBIE 3HAHMS
00 OKpyKAIOIIEM MHPE.

3HaHue PU3NUECKNX 3aKOHOB HEOOXOIUMO ISl U3YUEHHs] XUMHH, OUONIOruH, (u3ndeckoi reorpaduu,
texnojoruu, ObXK.

Kypc ¢usuku B mpumepHOil mporpamme cpenHero (MoJHOro) odiero o0pa3oBaHue CTPYKTYPUPYETCs
Ha OCHOBE (PM3UYECKUX TEOPH: MEXaHUKHU, MOJIEKYJIIPHON (PU3UKH, SIEKTPOIMHAMUKH,
3JIEKTPOMATHUTHBIX KOJI€OAHHH 1 BOJH, KBAHTOBOH (DH3HKH.

Oco0eHHOCTBIO MpeMeTa «Pu3nuka» B y4eOHOM TuTaHe 00pa30BaTENbHOM LIKOJBI SIBISIETCS U TOT (aKT,
YTO OBJIa[IeHHEe OCHOBHBIMHU (PH3MUECKUMHU MOHITUAMH M 3aKOHAMH Ha 0230BOM YPOBHE CTaJIO
HEOOXOIMMBIM MPAKTUYECKH KAXKIOMy YEJIOBEKY B COBPEMEHHOH JKU3HU.

N3yuenue ¢pu3suku B cpeHUX (MOJIHBIX) 00pa3oBaTeNbHBIX YUpeKIeHUsIX Ha 0a30BOM YPOBHe
HANIPABJICHO HA TOCTH:KEHHUE CJeIYIOIIUX 1eJeii :

o yCBOeHHE 3HAHMIT O (YHIAMEHTAIbHBIX (PU3NUECKNX 3aKOHAX U MPUHLHUIIAX, JIEKALIIX B
OCHOBE COBPEMEHHOH (pU3MUeCcKOl KapTUHBI MUPa, HanOoJee BaXKHBIX OTKPBITHH B 00JacTH
($u3MKH, OKa3aBIINX ONPEEISOLIee BIMSHIE HA Pa3BUTHE TEXHUKH H TEXHOJIOTHH, METOJaX
HAYYHOT'O MO3HABAHMS TPUPOMHI;

o OBJIAIEHHE YMEHHSIMH TIPOBOIUTH HAOMIOACHNUS, TNIAHNPOBATD M BBITIOJIHATD SKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOZEIH, IPUMEHSTh ITOJyYeHHbIE 3HAHUS 1O (PU3NKE [T
00BsICHEHUs pa3HOOOPa3HBIX (PH3MUECKUX SIBJICHUIH 1 CBOMCTB BEIECTB; IPAKTHIECKOTO
UCTIONB30BaHUs (HU3NYECKUX 3HAHHIN; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY YHOH
uHpopmauuy,

L4 PA3BUTHE MMO3HABATCIIbHBIX UHTCPECOB, MHTCIJICKTYaJIbHBIX W TBOPYECKHUX



crocoOHOCTeH B mpolecce NpUOOPETeHHs 3SHAHUIM 1 YMEHHI 1O (PU3HKe C UCTIOIB30BAHUEM
Pa3IMYHBIX UICTOYHUKOB HH(POPMAITIK O COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

o BOCMUTAHHE YOSXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPHUPOJIBI, HCIIOIb30BAHHS
nocTrxkeHn Gpr3uky Ha OJ1aro pa3BUTHS Y€JIOBEYECKON LIMBITU3ALIUN, B HEOOXOOUMOCTH
COTPYAHUYECTBA B MPOLIECCE COBMECTHOTO BBIMIOHEHUS 337144, YBAKUTEJIbHOTO OTHOLIEHUS K
MHEHHIO OMIMOHEHTA MPU O0CYKACHUH MPOOJIeM eCTECTBEHHOHAYYHOTO COASPIKAHMSI, TOTOBHOCTH
MOPAJIbHO-3THYECKOM OLIEHKE MUCTIONb30BaHUS HAYUHBIX TOCTHKEHHI, 4yBCTBA OTBETCTBEHHOCTH 32
3aLUTY OKPYKaroIllel cpensbl,

o HCMOJIb30BAHHE NMPUOOPETEHHBIX 3HAHUI M YMEHHI [JIl PELICHUS] MPAKTHUECKUX 3a71a4
MOBCEAHEBHOMN )KU3HU, PAIIHOHAIBHOTO MPUPOIOIONB30BAHUS U OXPAHBI OKPYKAKOIIEH CPEIIbI.

JOKYMEHTBI, HA OCHOBAHUU KOTOPBIX COCTABJICHO KaJIEHAAPHO-TEMATUIECKOE TIJIAHUPOBAHHE:

Oa3ucHbIN yueOHbIH TuiaH, DenepaibHblil rocy 1apCTBEHHBIN cTaHAapT, [IpumepHast mporpamma.

OoOpa3oBaTe/ibHASI TEXHOJIOTHSI. Pa3BUBAIOLIAS.
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TpeboBaHMA K YPOBHIO NOATOTOBKU BbIMYCKHNKOB

B pesyabTare nzyueHusi puzuku Ha 6230BOM YPOBHe YUCHHUK J0/IKeH

3HATL/IIOHUMATD

yMeThb

CMBICJI MOHATH: PU3HYECKOE SBIICHHE, TUIIOTE3a, 3aKOH, TEOPUS, BEIECTBO, B3AUMOIEHCTBHE,
3JIEKTPOMArHUTHOE I10JIe, BOJIHA, (POTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOLIHE U3JTyUeHHE,
iaHera, 3se3aa, ComHeYHas CUCTeMa, rajlakThka, BeeneHHas,

CMBbICJ (PU3HYECKHX BEJIMUHH: CKOPOCTh, YCKOPEHHE, Macca, CHJla, UMITYJIbC, padoTa,
MECXaHUYCCKAs SHCPIrus, BHYTPCHHAA SHEPTUA, a6COJ'II'OTHa$I TeEMIIEpaTypa, CPpeAHAA KUHETUYCCKAaA
SHEPrus 4acTul BEIECTBA, KOJIMYECTBO TCILIOTHI, BHeMeHTaprIfI BHGKTpI/ILIeCKI/Iﬁ 3apsn,

cMbIC]T PU3HYECKHX 3AKOHOB: KJIACCHYECKOW MEXAHHKH, BCEMHPHOTO TATOTEHUs, COXPaHEHMUs
SHEPruu, UMITyJibCa U SJICKTPUICCKOTO 3apsaaad, TCPMOAUHAMHKN, BHGKTpOMaFHHTHOﬁ UHAYKIUN,
doTtoaddexra;

BKJIA/A POCCHIICKHX U 3apY0e:KHBIX YUéHbIX, OKa3aBITUX HAUOOJIbIIIEE BIUSHUE HA Pa3BUTHE

¢busnky;

ONHCHLIBATDL H 00bACHATH (l)nanecmne SAIBJICHHUS H CBOMCTBA TeJI: JABHIKCHUE HeOEeCHBIX TEJ U
HUCKYCCTBCHHBIX CITYTHHUKOB 3eMJ'II/I; CBOMCTBA ra3os, }KHHKOCTeﬁ U TBEPABIX TCII,
SJICKTPOMArHuTHYO UHAYKIUIO, PpACIIPOCTPAHEHUEC SJICKTPOMATrHUTHBIX BOJIH, BOJTHOBBIC
CBOWCTBA CBETA, U3JIyUYCHUE H MOMJIOIEHHE CBETa aTOMOM, (HOTO3(PPEKT;

OTJIMYATb I'MIIOTE3bl OT HAYYHBIX TeOpI/IfI; A€JATb BbIBOAbI Ha OCHOBE 5KCIIEPHUMECHTAJIbHBIX
AAHHBIX, IPUBOAUTDL IIPUMEPDBI, ITOKA3bIBAIOIIUE, UTO Ha6J'II'OI[eHI/I$I " SKCIICPUMEHT ABJIAOTCA
OCHOBOM JJIA BBIABUIKCHMUA THITIOTE3 U TeOpI/II\/'Ij MO3BOJIAKOT NPOBCPUTH UCTUHHOCTD TCOPETHICCKUX
BBIBOAOB, YTO (1)I/ISI/I"IGCKa$I TEOpUA 1a€T BO3BMOXHOCTb OOBACHATD M3BECTHBIE SIBJICHHUS npUpoOAbI U
Hay4YHBbIC q)aKTbI, NpEACKA3bIBATE €11€ HCU3BCCTHBIC SABJICHUS,

NPHBOAUTE NIPHMeEPbI IPAKTHYECKOI0 HCIO/Ib30BAHUS (PU3HYECKHX 3HAHUH ¢ 3aKOHOB
MCXaHUKH, TCPMOAUHAMUKHU U SJICKTPOAUHAMUKHU B SHEPICTUKE, PA3JIUYIHBIX BUAOB
3JIEKTPOMATHUTHBIX M3JTyUSHHH AJIST PA3BUTHUS PAAHO- U TEIEKOMMYHHKALNUN, KBAHTOBOH (PU3UKU
B CO3IaHUH SIACPHOI IHEPTETHKH, JIA3ePOB;

BOCIIPHHUMATH H HA OCHOB€ MOJIYY€HHBIX 3HAHHI CAMOCTOATEJIHHO OLICHUBATDH

UH(pOpPMaLIHIO, copepkalIytocs B coodmenusx CMU, nHTepHeTe, HayYHO-TIONYJISIPHBIX CTaThsIX;

HCNIOJIB30BATD l'lpPIOﬁpeTeHHble 3HAHHA U YMCHUA B npaKanecmoﬁ ACATCJIBbHOCTH H

NMOBCEAHEeBHOM KU3HHU IS

obecrieueHne 0€30MaCHOCTH KUBHCACATCIIBHOCTH B IMPOLCCCE UCITOIBb30BAHNA TPAHCIIOPTHBIX

CpencTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEACTB PATHO- U TEJICKOMMY HUKALIMOHHOW CBSI3H;



e OLICHKHU BJIMSHUS HA OPTaHU3M YeJIOBEKA U IPYTHE OPTaHU3MBI 3arPA3HEHUST OKPY KAIOLIEH Cpebl,

¢  PALMOHAJIBHOIO NPUPOAOMNOJB30BAHUS U OXPAHbI OKPY KAKOLIEH CPEIbL.

Ka.nel-mapﬂo-TeMaanecxoe IJIAHHPOBAHHE
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Ne Tema ypoka Koun- Tun JIeMEHTbI TpeGoBanus Kk YPpOBHIO Buw;
BO ypoka coepRaHusI MOArOTOBKH 00y4ar0- KOHT
qa- Komme 110070.48; Jq
coB | Tenmum.

1 2 3 4 5 6 7

I. MaruutHoe moJre.(19
4ACOB)
Ypox BzanmogeticTBre MPOBOIHUKOB C 3Hare Qusnueckuii ¢ Omo

1 TexHrka 6€30MaCHOCTH B 1 Uu3y1e- TOKOM .MarHuTHBIC CHITBL. CMBICJI BEJIUYUH, HBIE
KaOUHETS (DMBUKH. HHUA HO- Maruwursoe rionie. OCHOBHBIC MAarHUTHBIE CHIIBI, KOH
Bzaumogericteue BOTO Ma- CBOMCTBA MArHUTHOTO TIOTTS. MACHUTHOE TIOJIE. neK
TOKOB. MarHUTHOE TIOJIC. TCpUATa

(pasBu
THUC
y4eOHO-
[O03HAaBa-
TCIABHBIX
KOMMYHUK
dTHUB
HBIX
KOMIIC-
TEHIIHM).

2 | Bextop marauTHOM 1 Ypok BekTop MarHUTHOM WHIY KITHH. 3HAaTB NPaBWIO Tecr.
UHIYKUp. JIuHum u3yye- [TpaBumo «Oypasumkay. «OypaBIHKa», BEKTOP OBSICE
MAar"HuTHOTO ITOJIA. HHA HO- MAarHUTHOM HWHAYKIHHA.. b H¢

BOTO Ma- YMeTh: HCIONB30BATE pUM
TepHana JAHHOC TPABHIIO IS ax,
(pasBu OIpeACICHUA pucy!
THe HaIpaBICHUS TUHUN ax
y4ae6HO- MarHUTHOTO TI0JIS U pasl
THo3HaBa- HAIPABJICHHS TOKA B )
TCIBHBIX HPOBOTHHUKE . «Oyp:
KOMMYHUK
aTuB YUK
HBIX
KOMIIC-

TEHIIHM).

3 | Moaynp BekTOpa MAarHUTHOM 1 Ypoxk 3axon Amnepa. Cuma Amriepa. IHoHumMAaTh CMBICIT Ouz

vuaykimy. Cuna Amrepa. H3yve- [Tpasumo «meso 3aKOHA AMIEpa, CMbICIT YECKI
HUS HO- pykw» IIpumeHeHue 3akoHa cuabl AMnepa Kak JIUK
BOro mMa- amricpa. (PUBUUICCKOM BEIMUHHBI. TaH1
Tepuana IIpumensaTe mpasuiIo
(passu «JICBOH PYKH» LIS




THC

OTIPE ACTICHHSI

yueOHO- HaIPaBICHUS JEHCTBH
MO3HABa- cuel AMniepa( THAHA
TCJIbHBIX MAarHUTHOTO MOJI,
KOMMYHHK HAaIpaBJICHUS TOKA B
arus MPOBOTHHKE)
HBIX
KOMIIC-
TEHIIHM).
JlabopaTopHas padora Nel Ypox- Jle#icTBHE MATHUTHOTO TIOJIS Ha YMeTh IPUMCHSITH JlaGo
«Habnroxerue aerictBms MPAKTH TOK. MOJIYYCHHBIC 3HAHUS HA TOp
MArHuTHOTO ITOJIA HA TOK». KYM HpaKTI/IKC. HasA
(passu pado1
THUC
y4eOHO-
[O3HABA-
TCIABHBIX
KOMIIC-
TCHLIVII)
CamocrosTensHas paboTa 1o Komb6u- MarnuTHOE roJIe. YmeTb npUMeHAITH Camo
TemMe «MarHurHoe Tose» HHPO- MOJIYYCHHBIC 3HAHUS HA TOSTE
BAHHBIN MPAKTHKE. Has
YPpoxK pador
(pasBu
THUC
y4eOHO-
[O3HABA-
TCIABHBIX
KOMIIC-
TCHLIVI)
SBneHUE SICKTPOMArHUTHO M Komb6u- SBrcHUE SICKTPOMArHUTHO M 3HATH H HOHHUMATDb Tecr.
vHAYKIWY. MarHuTHe HUPO- HHAYKIMY. MarHurHsIi oTok CMBICIT SIBJICHHUS
MOTOK. 3aKOH BaHHBIH JIEKTPOMArHUTHOH
3J'I€KTp0MaFHI/ITHOﬁ YPOK HHAYKIHAH, 3aKOHA
WHTY KITHH. (pasBu 3IIEKTPOMArHUTHOU
™E WHAYKLUHH, MATHUTHOT O
yebHo- HOTOKA Kak (HH3UIECKOH
To3HaBa- BEITUIHHBI.
TCIABHBIX
KOMIIC-
TCHLIVH)
JlaGopaTropHast padoTa Ne2 Ypoxk- SBAcHME 3MCKTPOMArHUTHOM YMeTh: OTIUCHIBATh U Jao6o
«H3y4yeHue sBrcHuI MPaKTH HH Y KLIUH OOBACHAITH (PUINICCKOS TOp
3IICKTPOMATHUTHOM KYM SIBJICHUE Has
VIH Ty KL (paseu JIEKTPOMArHUTHOH padon
THC UHOYKIHU.
yueOHo-
[O3HABA-
TCIABHBIX
KOMIIC-
TCHLIVII)
CaMOMHITY KIHSL. KoMm6u- SBraeHVME CaMOMHITY KITHHL. ‘YMerb: ONHUCHBATh U ®uzu
MNH 1y KTHBHOBCTS. HHPO- Nuayxrusrocts . 2J1C OOBICHATDH SIBJICHUC HEeCKH
BAHHBIN CaMOMH/Y KLIUH. camounaykuvu I lonnmar | aux
YPOK. b CMBICT (HU3HICCKOI TaHT.
(paseu BEJIMUUHBL
THe WHAYKTHBHOCTH. Y METh
yHeOHo- MPUMEHSTE (POPMYJIBI
[O3HABA-

NpU PEIICHUN 3aa4.




TCIIBbHBIX

TI03HaBa-

KOMIIC-
TEHLIWH).
9 OHeprusi MarHUTHOTO TIOJIA Komb6u- OHeprusi MarHWTHOTO TIOJIA TOKA. YmeTb 0OBICHATD ®po
TOKA. DJICKTPOMAarHUTHOC HHUPO- ONCKTPOMAarHUTHOE MOJIC. (UBUICCKUI CMEBICT Tajb
ToJe. BaHHBIN BEITMYIMHBI SHEPTHUSL i orp
YPOK. MAarHUTHOTO MOJI,
(paseu TIOHATHS
THe 3IEKTPOMATHUTHOE TIOJIE.
y4eOHO-
MO3HaBA-
TCIABHBIX
KOMIIC-
TCHIIWE).
II .9ekTpoMarHuTHBIE
KoJe0aHns 1 BOJHBL(10
94C0B)
10/ | CeoboaHbIC 1 BBIHYKICHHBIC Vpox OTKpBITHE 3ITEKTPOMATHUTHBIX 3uarbduzHuecKHii LOJ7 &5
1 DJICKTPOMArHUTHBIC H3yve- kosebanmii. CBoGOIHBIE U CMBICJT CBOOOTHBIX M YECKH
KOJ'IGGaHI/Iﬂ. HUWA HO- BBIHYKACHHBIC 3JICKTPOMArHUTHBIC BBIHY K ICHHbBIX UK
BOTO Ma- KoycOaHus. 3IIEKTPOMATHUTHBIX TAHT.
Tepuaia KOJIcOaHmii.
(pasBu
THUC
y4eOHO-
MO3HaBA-
TCIABHBIX
KOMMYHUK
dTHUB
HBIX
KOMIIC-
TCHIIWE).
11/ | KonebarenbHblii KOHTYD. Komb6u- VYerpoiicTBo KomebaTeIbHOTO 3HaTh ycTpolicTBO Omop
2 [pespamienue sHepruu npu HUPO- kOHTypa. [IpeBpamieHue SHEPrun B | ko1e0aTeIBHOTO KOHTYPA, | HbIH
BIICKTPOMArHUTHBIX BaHHBIN KOIICOATeIBHOM KOHTYPE. XapaKTCPUCTUKHA KOHCT
KOCOaHMSIX. VPOK. X apakTepUCTUKU AIEKTPOMATHUTHBIX KT.
(pasBu AICKTPOMATHUTHBIX KOJICOaHHMIA KOJIcOaHmii.
THE OOBACHATE MPEBpaIICHUC
yucOHO- SHEPTHH B KOICOATSIBHOM
MO3HaBA- KOHTYPE.
TCIABHBIX
KOMIIC-
TEHLIWH).
12/ | TlepeMeHHBIH DACKTPHUICCKAN Komb6u- [epeMeHHBIH STCKTPUIECKHM TOK. 3uath Qu3NUCCKUiA ®po
3 TOK. HUPO- [Mony4eHue nepeMeHHOTO CMBICJT TIOHATHS JBHBII
BAHHBIA SJICKTPUICCKOTO TOKdA, YPABHCHUC nepeMeHHmﬁ OIIPO(
YPOK. 3/C, HAMPSKCHUA M CHITBI TOKA AN | 3eKTPUUCCKUIM TOK.
(pasBu MEPEMCHHOTO DJICKTPUY. TOKA.
THUC
y4eOHO-
MO3HaBA-
TCIABHBIX
KOMIIC-
TCHIIWE).
13/ | I'enepupoBaHue Komb6u- I'enepartop mepeMeHHOTO 3HaTh NPUHIUT ®po
4 SICKTPUICCKON SHCPTUML. HUPO- JNEKTPUUECKOTO TOKA. JEUCTBUA U YCTPOUCTBO TajIb
Tparcdopmaropst BaHHBIN Tparcdopmaropsr reHepaTopa IICPEeMCHHOTO | # omp
YPOK. 3IICKTPUUECKOTO TOKA U
(pasBu Tpancopmaropa.
THUC
y4eOHO-




TCIIBbHBIX

y4eOHO-

TIOJTYICHWS TCJICBU3UOHHOTO

IIpuBoauTE MPUMEPHL:

KOMIIC-
TCHIIE).
14/ | IlpousBoacTBo, nepeaaya u Komb6u- [TpoussoacTBo, nepeaaia u 3HaTb CriocoObI
5 HCTIOIB30BAHKE HHPO- HCTIOIB30BAHME DIICKTPHYIECKON NPOU3BOACTBA
SICKTPUICCKON SHCPTUML. BAHHBIA IHCPTrUM. THUITBI 3MCKTPOCTAHLMIH. JNEKTPOIHEPTHH.
VPOK. [MoswimieHre 3hheKTHBHOCTH HazbBaTh OCHOBHBIX
(passu KCTIONb30BAHUA DIIEKTPOIHEPT UM, noTpeouTENCH
THE 3NEKTPOIHEPTHU. 3HATH
yHeOHo- CrocoObl mepeaaun
TIosHaBa- 3IEKTPOIHEPTUH.
TCIABHBIX
KOMIIC-
TCHIIHE).
15/ | DAekTpOMarHUTHBIC Ypok ONEKTPOMArHUTHBIC KOJICOa M. 3HaTh ONpeaCICHIS
6 xonebannsa. OCHOBBI 0606 OCHOBBI BJICKTPO IUHAMMKH. U3YYCHHBIX MTOHATHH 1
3MEKTPOIMHAMUKH. meHuA(pa (HU3UYECKUX BETUYHH.
3BHU
THUC
y4eOHO-
MO3HaBa-
TCIABHBIX
u
KOMMYHH
KAaTUBHbBIX
KOMIIC-
TCHLIVII)
16/ | KouTpoanHast padora o Ypok . DIEKTPOMarHUTHBIC KOJICOaHMsI. YMerTh NpUMCHATD KonT
7 TeMe «DIEKTPOMATHUTHBIE KoHTpOna | OCHOBBI 3EKTPOTHHAMUKA TIOTYICHHBIC 3HAHUS NPU | POJIbI
konebanua. OCHOBBI 3HAHUHL. peLIeHHH 3a1a4. s
AICKTPOAUHAMUKID . pado1
17/ | DneKTPOMArHUTHBIC BOJIHBL Komb6u- .Teopus Makcsemna. Teopust 3HaTh CMBIC]T TCOPUH Omnop
8 CBo¥iCTBa DIICKTPOMATHATHBIX HHUPO- JaTbHOICUCTBUA U Makcsemna. OObICHATE HBIH
BOJIH. BAHHBIA onusko aekcTBuA. Bo3HuKkHOBEHME BO3HUKHOBEHUE U KOHCT
YPOK. U pactipoCTPaHCHUC pacmpocTpaHeHUE KT.
(passu SIIEKTPOMATHMTHOIO TTOTIA. 3/ICKTPOMATHHTHOTO
THE OcCHOBHBIC CBOMCTBA noms. OnUCHIBATH U
yucOHO- AICKTPOMATHUTHBIX BOJIH. OBBACHITh OCHOBHEIC
To3HaBa- CBOMCTBA
TOITbHBIX 3JACKTPOMArHUTHBIX
Kowmric- BOJIH..
TCHIIE).
18/ | Uzobperenme paxmo A.C. Komb6u- YCTpoHCTBO M MPUHIIAIT ACHCTBHS 3HATB yCTPOHCTBO U ®po
9 [Momossim. TTpuHIEIIBEI HUPO- panvionpuémurika A.C. Tlomosa. TIPUHLIUIT ICHCTBUS TaJIb
pagvrocBsa3y. AMIUTUTY AHAs BAHHBIN ITpuHIMITEL PagHOCESI3H. paguonpuémumka A.C. "
MO Ty JIALUA. VPOK. [ToroBa, MPUHLKIIBL onpo¢
(pasBu PaIUOCBSI3U. Dcce-
THE By ayL
y4eOHO- e
MO3HaBa- cpex
TCIABHBIX CBSI3H
KOMIIC-
TCHIIWE).
19/ | PacopocTpareHue pagyuoBOIIH. Komb6u- Knaccuduxawms paxroBomH. YMerb OIHUCHIBATE Tecr.
10 | Pamwonoxauwms. Ilowarue o HUPO- HUcnone3zosanue (PUBHYUCCKUC ABJICHUS |
TeneBUAcHUN. Pazsurue BAHHBIA 3JICKTPOMArHUTHBIX BOJIH B PacIpOCTPaHEHHUE
CPEIACTB CBSI3H. VPOK. paaviosemanuy. Pagpomokarms. PaIHOBOIH,
(passu [IprMmeHeHHe pagHOIOKALIKA B PAAHOIOKALIHS.
THE TexHuKe. [[purimmnel nmpuéma u




nosHaBa- | msobpakeHws. Pazsurue cpencts MPUMEHCHHUE PAJUOBOIH
TCIBHBIX | CBSI3WL B PAIHOBCIIAHUH,
KoMmIIe- CPCACTB CBI3H B TCXHHKC,
TCHLIUM). paauoIoKanuy B
TCXHUKE.
ITormmMars mpUHITATIEL
npuEMa U MOIYUCHUA
TEJICBUBUOHHOTO
M300paKCHHUSI.
Onruka (10 vacoB)
20/ | PazBuTHe B3rIS10B HA Ypoxk PaszBuTHie B3rAA10B HA IPHPOAY 3HaTh pazBUTHC Omnop
1 npupoay ceeta. CkopocTs usyve- ceeta. ['eomeTpuueckas u B3[VILI0B HA MPHPOAY HBIN
CBETA. HUS HO- BonHOBas ontuka. Mamepenne cgseta. [lornmars KOHCIT
BOTO Ma- | CKOPOCTH CBETA (PUBUUICCKUI CMBICTT KT.
Tepuana TIOHATHA CKOPOCTh CBETA.
(pasBu
THC
y4eOHO-
MO3HABa-
TCIIBbHBIX
KOMMYHUK
aTHhB
HBIX
KOMIIC-
TCHIIHE).
21/ | 3akoH oTpaxkeHHs CBETA. Komb6u- 3aKOH OTPayKCHHS CBETA. 3uarb pusnueckuit Pemme
2 HHPO- [MocTtpoenue mu3o0paxeHws B CMBICIT IPUHIIATIA HUE
BaHHBIA TUTOCKOM 3CpKaJIC. I'oiirenca, 3axkoH TUIIOE
YPOK. OTPAKEHUSA CBETA. X 3a1¢
(paseu YmeTb cTpouTh
THe H300PKEHHE B TIIOCKOM
yebHo- 3epKajie, PelIaTh 3a1a9H
TIO3HaBA- Ha 3aKOH OTPAKEHHES.
TCIIBbHBIX
KOMIIC-
TCHIIWE).
22/ | 3axkoH NpeTOMIICHHS CBETA. Komb6u- 3aKOH MPeIOMIICHHUA 3uarb pusnueckuit Ouzn
3 HHPO- cBeta. OTHOCHUTEITBHBIN U CMBICIT 3aKOH6a YCCKH
BaHHBIHA abCOMFOTHBIN MOKA3aTeNb npenomiIcHus. Y MeThb UK
YPOK. MPCIOMJICHMSL. BBIIOIHATh IIOCTPOCHUE TaHT,
(paseu H300pKCHHUHN U 6oTa ¢
™E HNPUMEHSATD NIOJIYUYCHHBIE | PHCYE
yebHo- 3HAHMS B PCIICHUHM 337a4. | KAMH.
MO3HABa-
TCIIBbHBIX
KOMIIC-
TCHIIHE).
23/ | JlabopaTropHasi padoTa Ne3 Ypoxk- Namepenvie mokaszaresst Ymers npoBecTH Jladoj
4 «HW3mepenne nokazarerms MPaKTH MPETIOMIICHHS CTEKIIA. H3MEpeHHe nokas3areJsi | TOPH:
TIPETIOMIICHMS CTEKITA.» KyM NpeJIOMJICHHS CTeKJIA, pado
(pasBu
THC
y4eOHO-
MO3HABa-
TCIIBbHBIX
KOMIIC-
TCHLIVII)
24/ | Hucnepcus cera. Kom6u- Hucriepcust cera. 3uarb pusnueckuit Omnop
5 HUPOBaH CMBICI SIBIICHUS HBIN
HBII ypOK JHUCHEPCHUH CBETA. . KOHC




(pazBu YmeTb 00BICHUTD TICKT.
THE 0o0pa30BaHKUE CILTIOIIHOTO
yucOHO- CIEKTpa MPH AUCTICPCHH.
MO3HAaBa-
TETBHBIX
KOMIIC-
TCHIIHUH).
25/ | Uurepdepenums. Kom6u- Wntepdepenuus. Ectectennnili | 3HaTh QU3HUCCKUMA Omnop
6 TMonsapuszamms ceera. HUPOBAaH | U NOJIAPHU30BAHHBIA CBET. CMBICIT SBJICHUH: HBIN
Hudpaxims CBETOBBIX BOIH. HbIH ypok | [IpuvMeHeHHe MomsIpru30BaHHOTO uHTepdepeHIns, KOHC
HudpakumroHHas pemeTya. (pazBu ceeta. udpakims ceeta. qudpakiust Y MeThb TICKT.
THC OOBSICHUTD YCIIOBHUEC
yucOHO- MONYYCHUS YCTOHIUBON
MIO3HABA- uHTePHEPCHIHOHHON
TETBHBIX KapTHHBI
KOMMYHH 3HATH U NOHUMATH
KaTHB CMBICT (PHU3UIECKUX
HBIX MOHATUH. €CTECTBEHHBIH
KOMIIC- U TOJISIPU30BAHHBINA CBET.
TCHIIMHN). YmeThb NPUBOIUTH
MPUMEPHI IPUMECHEHUS
MOJSIPU30BAHHOTO CBETA.
26/ | I'mas kak onTuueckas Komb6u- I'naz. Hedexrol 3peHus. 3uath ycrporicTso riasa. | Omop
7 cucTeMa. HUPOBaH YmeTh 0OBACHATD HBIN
HBIH JaeEKThl 3PCHHUSL. KOHC
VPOK TMEKT.
(pazBu Peme:
THE HHE K
yucOHO- YeCTB
MO3HAaBa- HBIX
TCIBHBIX Aad
KOMMYHH
KATHB
HBIX
KOMIIC-
TCHIIHUH).
27/ | Buzer n3nydeHuH . Kom6u- Bugst manyuenwnit . Ucrounnkn 3Hate ocoOeHHOCTH Jlado
8 Hcrounnku ceera. lkana HupoBaH | ceeta. [lIkana sneKTpOMArHUTHEIX | BUAOB M3IVICHUA Y MeTh | TOPH:
SIIEKTPOMArHUTHBIX BOJIH. HBII BOJIH. OOBICHATH LIKATY pabo1
VPOK 3JCKTPOMArHUTHBIX
(pazBu BOJTH..
THE
y4eOHO-
MO3HAaBa-
TETBHBIX
KOMMYHH
KATHB
HBIX
KOMIIC-
TCHIIHH).
28/ | UudpaxpacHoe u Kom6u- Wndpakpacuoe n 3uarb pusnueckuit Omnop
9 yIbTpadhHOICTOBOE HUPOBAaH | yIbTPadHONCTOBOC U3TYICHHUE. CMBICT HH(PAKPACHOTO U | HBIA
n3nyucHUe. PeHTICHOBCKHE HBIN Pentrenosckue ayum. VIBTPadHOIETOBOTO KOHC
VY. VPOK H3IYUCHUS U 4TO cOO0U TMEKT.
(pasBu MPCACTABISIOT Nnau
THE PCHTICHOBCKHC JIyUH. avan
yucOHO- [IpuBoanTE MpHUMEPEL BIC
MO3HAaBa- MPUMEHCHUS B TCXHHUKE co00r
TEIBHBIX Pa3NHUYHBIX BHOOB HUSI-




KOMMYHH
KaTHB
HBIX
KOMIIC-
TCHIIHUH).

3JEKTPOMArHUTHBIX
W3ITy4CHUI.

IPOET

29/
10

KontpoabHas paboTa mo
TeMe «CBETOBBIC BOJTHBL
WznyueHus u CrieKTpb»

Vpox
KOHTPOJIs
3HAHUMH,

CaeroBsie BonHbL M3myuenus u
CITEKTPBI

YmeTb npUMeHAITH
[TOJTyUEHHBIE 3HAHUS Ha
MIPAKTHKE.

Kour
Poan
Has

pa6o

JIEMEHTBI TEOPUH
OTHOCHTEJILHOCTH (3 uaca)

30/

3aKOHBI 3NCKTPOJMHAMHUKH.
IIpuHIMIT OTHOCUTEIPHOCTH.
ITocrymnarer Teopun
OTHOCHTCTIBHOCTH.

Komb6u-
HUPOBAH
HBIA
YpoK
(pasBu
THE
y4ueOHO-
MIO3HABA-
TCBHBIX
KOMMYHH
KaTHB
HBIX
KOMIIE-
TCHIHH).

IToctrynarer Teopun

OTHOCHUTEILHOCTHU DUHINTENHA.

3HAaTB MOCTYNATHL
TCOPUHU OTHOCHTCIBHOCTH
JUHIITEHHA.

Perne
HUC
3a1a9

31/

3aBHCHMOCTH MACCHI OT
ckopoctu. PenstuBucTckas
JUHAMHUKA.

Komb6u-
HUPOBAH
HBIA
YpoK
(pasBu
THE
y4ueOHO-
MIO3HABA-
TCBHBIX
KOMMYHH
KaTHB
HBIX
KOMIIE-
TCHIHH).

PenstuBucTckas JAUMHaAMHKA.

OTHOCHTETBHOCTD PACCTOSHHH U

HNPOMEKYTKOB BPEMCHHU.

PeasTMBUCTCKHIL 3aKOH CIIOKCHUS

ckopoctei. PeasTuBucTckmin
XapaKkTep UMIYIbCA.

3HaTh CMBICII IOHATHS
«PETATUBUCTCKAS
JAHAMUKAY U
3aBHCHUMOCTb MACCHI OT
CKOPOCTH.

Perne
HUC
3a1a9

32/

CB3b MEXKIY Macco u
SHEPTrHUEH.

Komb6u-
HUPOBAH
HBIA
YpoK
(pasBu
THE
y4ueOHO-
MIO3HABA-
TCBHBIX
KOMMYHH
KaTHB
HBIX
KOMIIE-
TCHIHH).

3aKOH B3aMMOCBSI3H MacChl U
SHEPTHUU. JHEPTHS MOKOSL.

3HaTh 3aKOH
B3aHMOCBS3H MacCHl U
SHCPTHH, TOHATHC
«OHEPTHUSA TIOKOS».

Omnop
HBINA

KOHC
IICKT.
Tecr.

AtomHas ¢uzuka (13
4ACOB)

33/

dorosddexr. Teopus
doroaddekra.

Kombu-
HHUPOBAH
HBIH

VPOK.

VYpaBHeHHE DUHINTSHHA, IS
doroaddexra.

3uarb pusnueckuit
CMBIC/T BHCLITHETO
doroaddekra, 3aKOHBI
dbotoaddexra,

Perne
HUC
3a1a9




(pazBu

ypaBHECHHE DUHINTCITHA

THE ra goroaddexra.
y4eOHO- OOBSCHATH 3aKOHBI
MO3HaBa- doroaddekra ¢
TETBHBIX KBaHTOBOU TOUKH 3PCHHUS,
KOMMYHH MPOTHBOPEUHE MEKIY
KATHB OIIBITOM U TEOPUEM.
HBIX
KOMIIC-
TCHIIHUH).
34/ | ®oronel. PoToadhexT. Kombu- | IpumeneHue GpoTOIIEMEHTOB. 3HATb BCIUYUHBI, Nuau
2 [MpumeHeHue HUPOBaH XapaKTCPUIYIOLIHEC avan
dorosddexra. HBIA cBolicTBa poToHa (Macca, | Hble
VPOK. CKOPOCTE , SHEPTHs, co00r
(pasBu HMIIYJIbC); VCTPOUCTBO M | HHSL
THUC MPUHLUN ACUCTBUA
yucOHO- BaKyYMHBIX U
MO3HAaBa- MONYPOBOAHHKOBBIX
TCBHBIX (hOTO3IEMEHTOB...
KOMMYHH YmeTb 0OBICHATD
KATHB KOPITY CKYJISIPHO-
HBIX BOJIHOBOM AyaJiu3M,
KOMIIC- MPUMEHATH (GOPMYIIBI AT
TCHIIUH). peIIcHUS 3a1ad.
IIpuBoauTs IpUMEpHI
MPUMEHCHUS
(hOTO3ICMECHTOB B
TEXHUKE, MPUMEPHI
B3aUMOJICHCTBHA CBECTA U
BCILICCTBA B IPUPOJE U
TCXHHUKE.
35/ | Ctpoenue atoma .OnbITH Ypox Crpoenue arom .OmbITE YmeTb 0OBICHATD Tecr.
3 Pesepdopaa. usyve- Pesepdopaa. (PUBUUICCKUI CMBICTT 3Hare
HUS HO- SBJICHHH, MOJAE)
BOTO Ma- MOKAa3bIBAOIIMX CIOKHOE | aTOME
TepHuana CTPOCHHUE aTOMa. 3HATH
(passu CTPOCHHUE aTOMa TI0
™He Pesepdopay.
y4eOHO-
MO3HABa-
TCIIBbHBIX
KOMMYHUK
dTHUB
HBIX
KOMIIC-
TCHIIHE).
36/ | Ksaarossle mocTynaTsl Kom6u- Kganroseie moctynarst bopa. . 3HATBH KBAaHTOBEIC Omnop
4 Bopa. Jlazepsr. HupoaH | ColicTBa 1a3epHOro U3NYyUCHHUI. | mocTynartel bopa. Ymers | HbIl
HBIN [TpumeHeHne na3epos. HCMOb30BaTh NOCTYIATH | KOHC
VPOK. Bopa ayist 0ObsicHeHHS TICKT.
(pasBu MexaHusma ucnyckanusg | [Ipoe
THE cBeta aromamu. UmeTs «byay
y4eOHO- MPEACTABICHUE O ee
MO3HAaBa BBIHYKICHHOM KBaH
TETBHBIX HHIYLHAPOBAHHOM o
u H3IYYCHHN. 3HATH TEXHY
nHbpop- cpoiicTsa JlazepHoro w.
MAIHOH- nzayucHus. [ lpuBoauts
HBIX MPUMEPHI IPUMECHEHUS
KOMIIC- Ja3epa B TCXHHKE U




TCHIIUH).

HayKe.

37/

JlaGopaTtopHasi paGota Ne5
«HabOmroresne nuHeiiuaTeix
CIICKTPOBY

Kom6u-
HUPOBaH
HBIN
VPOK.
(pasBu
THE
y4eOHO-
MO3HAaBa
TCBHBIX
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHIIUH).
(pasBu
THE
y4eOHO-
MO3HAaBa
TCBHBIX
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHIIUH).

Habmonenne nuHeuaTerx
CIICKTPOB.

YmeTb npUMeHAITH
ITOJTyUEHHBIE 3HAHUA Ha
MIPAKTHKE.

Pemre
HUC
IKCIC
pumel
TaJIb
HBIX
3a1a4

38/

Konrpoabnas padora Ne3
«CBETOBBIC KBAHTHI.
CrpocHue aromay.

VYpox
KOHTPOJIA
3HAHHH.

CeeroBbi¢ kBaHThI. CTPOCHHE
aroma

YmMers pemears 3a1a9u
Ha 3aKk0oHbI hoTod3dhdeKTa,
OIIPSACIICHUE MACCHI,
CKOPOCTH , SHCPTHH,
nmmynbeca gorona.

Kounr
JILHA!
pado1

39/

OtkpriTHE
paxuoakTUBHOCTH. Anbda-
,0era-,ramma-

H3YUCHHC.

Komb6u-
HHUPOBAH
HBINA
VPOK.
(pasBu
THC
y4eOHO-
MO3HABA
TCJIBHBIX
Ha
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA

JITkpeITHE €CTECTBEHHOM
paanoaxTusHOCTH. PH3nIecKast
MPUPOJAA, CBOMCTBA U 001acTH
nmpuMeHeHus anbga-, 6era-
,TaMMa-U3JIy4CHAH.

3HaTb 3aK0H
PaIHOaKTHBHOTO pacmaia
U TICPHO TIONypacaa. .

Omnop
HBINA
KOHC
MCKT.

40/

CtpocHue aTOMHOTO sapa.
SnepHbIie CUITBL

Komb6u-
HUPOBAH
HBINA
VPOK.
(pasBu
THE
yueOHO-

IIporonHO-HEHTPOHHASL MOAETH
saapa. SAnepHeie CHITBL.

3uarb pusnueckuit
CMBICJ IOHATHH
CTPOEHHE ATOMHOTO A1pa,
SIEPHBIE CHJIBL..

YmeTb npHBOANTD
MIPUMEPBI CTPOCHUS SACP
XUMHUYECKHX 3JIEMEHTOB

Omnop
HBINA
KOHC
MCKT.




IIO3HaBa

TETBHBIX
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
41/ | DHeprus CBI3H ATOMHBIX Kom6u- JHeprud cssu sapa. dedexr 3uarb pusnueckuit Tecr.
9 anep. AnepHeie peakium. HUPOBAaH | Macc. SaepHble peakuuH. CMBICIT IOHATHH SHEPrHUS
HBIH cBsi3M sapa, AedexT mMacc.
VPOK. ¥Ymers permarth 3312491
(pasBu Ha COCTaBJICHUC SACPHBIX
THE PeaKLyii, onpeaeacHUE
yucOHO- HEH3BECTHOTO JIIEMEHTA
MO3HAaBa SIICPHOU PEAKLIUH.
TETBHBIX
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
42/ | Jenenwme saapa ypaHa. Kom6u- Henenne aapa ypana. Llermabie YmeTb 0OBICHATD Omnop
10 | LlemHbIic SACpHBIC PCAKITHH. HUPOBAH | SACPHBIC PCAKLIVH. JICTIICHUE SIACD ypaHa, HBIN
HBIN LECTHYO SACPHYIO KOHC
VPOK. peakiuio. 3HaTh TICKT.
(pasBu VCTPOUCTBO M TPUHLIMIT
THUC JEUCTBUA SAEPHOTO
y4eOHO- peaxTopa.
[TO3HaBa
TETBHBIX
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
43/ | IlpumeneHue aaepHOI Kom6u- IIprmenenne saepHOM SHEPTHU. YmeTb npHBOANTD Ipoe:
11 | sseprun. brnonoruueckoe HupoBaH | buonormueckoe aevicrene MPUMEPHI UCTIONB30BAHHS | «JKO.
JEUCTBHE PAAHOAKTHBHBIX HBII PaANOAKTUBHBIX U3IyYCHUH. SIICPHOU 3HEPTHH B rys
H3TYUCHHH. VPOK. TCXHUKE, BIHSIHUS HCIHOJ
(pasBu PaarOaKTHBHBIX 30Ba
THE W3TIYYCHHUH HA KUBBIC aToMt
yucOHO- OpraHu3MBbl, HA3bIBATh i
MO3HAaBa CHOCOOBI CHUKCHUS 3HEp
TETBHBIX 3TOTO BIUSHHAL. w.
u IIpuBoauTs IpUMEpHI
ungop- JKOJIOTHUCCKUX MTPOOIeM
MAIHOH- pH paboTe aTOMHBIX
HBIX 3JCKTPOCTAaHIHN U
KOMIIE- HA3BIBATh CIIOCOOBI
TCHIUH PCIICHUS 3TUX MPOOICM.




44/
12

Konrpoabnas padora Ned4
«®usnka atomMa ¥ AaTOMHOTO
S Ipay.

Vpox
KOHTPO
I 3HAHUM

®duznka aToMa ¥ aTOMHOTO SApPa

YmeTb npUMeHAITH
ITOJTyUEHHBIE 3HAHUA Ha
MIPAKTHKE

Kounr
JILHA!
pado1

45/
13

3HaucHue GuznKuU qist
0OBICHCHHUS MUPA U
pasBuTHSA
MPOYM3BOIUTEIBHBIX CHIT
obmiecra. Exunas
(dusnyecKas KapTHHA MUPA.

Komb6u-
HHUPOBAH
HBINA
VPOK.
(pasBu
THC
y4eOHO-
MO3HABA
TCJIBHBIX
Ha
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA

OOBACHATE PUIHICCKYIO KAPTHHY
MHpa.

YmeTb 0OBICHATD
(UBHYCCKYIO KAPTUHY

MHpa.

Omnop
HBINA
KOHC
MCKT.

DJIeMEHTbI Pa3BHTHSA
Bcenennoii.(7 uacos).

46/

Crpocuue CoaHeUHOM
CHUCTCMBI.

Vpox
usye-
HUA HO-
BOTO Ma-
Tepuana
(pasBu
THE
y4eOHO-
MO3HaBA-
TENbHBIX
KOMMY HMK
aTuB
HBIX
KOMIIE-
TCHIIHE).

Conaeunas cucrema.

3HaTb cTpocHuE
CoHCYHOM CHCTCMBL.
YMernb OnMCHIBATH
JBIKEHUE HEOECHBIX TEIL.

Omnop
HBINA
KOHC
MCKT

47/

Cucrema 3emi-JlyHa.

Vpox
usye-
HUA HO-
BOTO Ma-
Tepuana
(pasBu
THE
y4eOHO-
MO3HaBA-
TENbHBIX
KOMMY HMK
aTuB
HBIX
KOMIIE-
TCHIIWE).

ITnanera JIyHa — € TMHCTBCHHBIH
COYTHHK 3CMIIH.

3HaTh CMBICH IIOHSITHUNI
IJIAHETA, 3BE3 /4.

Tect

48/

O0wmue ceeacuus o Comnue.

)

ConHie — 3Be31a.

‘YMeTb OIucHBaThH
ComnHIe Kak UCTOUYHUK




JKUA3HU Ha 3eMie.

49/

Hcrounnkn 3ueprun u
BHYTPEHHEE CTPOCHHE
Connma.

Vpox
usye-
HUA HO-
BOTO Ma-
Tepuana
(pasBu
THE
y4eOHO-
MO3HaBA-
TENbHBIX
KOMMY HMK
aTuB
HBIX
KOMIIE-
TCHIIE).

Hcrounnku sueprun u
BHYTpeHHee cTpoecHue CosHIa.

3HaTh UCTOYHHKHA
SHEPTHH ¥ TPOIICCCHI,
MPOTCKAOIIHEC BHYTPH
Commnra.

50/

Ouzmiacckas mpupoaa 3BE3 .

Vpox
usye-
HUA HO-
BOTO Ma-
Tepuana
(pasBu
THE
y4eOHO-
MO3HaBA-
TENbHBIX
KOMMY HMK
aTuB
HBIX
KOMITE-
TCHIIHM).

3BE3BI M UCTOYHUKU WX SHCPTHU.

YmeTb npUMeHAITH
3HAHUS 3aKOHOB (H3UKH
JUTSL OOBSICHEHUS
MPHUPOABI KOCMHYECKHUX
OOBEKTOB.

Ipoe:
«CoBp]
MEHH]I
TIpeIc
BIICHFE
0
pon
0K JIE]
U U
3BOJIH
n
Been¢
HOU
3BE3 T

51/

Hama I'amaktuka.

Vpox
usye-
HUA HO-
BOTO Ma-
Tepuana
(pasBu
THE
y4eOHO-
MO3HaBA-
TENbHBIX
KOMMY HMK
aTuB
HBIX
KOMITE-
TCHIIHE).

l'anmaxTuka.

3HAaTh ITOHATUS
TarmakTHKA U HAIIA
lamakruka..

Omnop
HBINA
KOHC
TICKT.
®po
JIbHBII
OIpo

52/

IIpocrpancTBeHHBIE
MaciuTadbl HadIIoaeMOi
Bcenennoii.

Vpox
m3yue-
HHA HO-
BOTO Ma-
TepHana

Bcenennas.

3HAaTh IIOHSTHE :
Bcenennas..

Tecr.




(pasBu

THC
y4eOHO-
MO3HABa-
TCIIBbHBIX
KOMMYHUK
aTHhB
HBIX
KOMIIC-
TCHIIE).
IloBTopenne (16 uacoB)
53/ | PaBHOMEpHOC 1 Kombu- Tpackropus, cucrtemMa oTcuéTa, 3HATh MOHATHSA | TIYTh, Perre:
1 HEPaBHOMEPHOE HUPOBAaH | MyTh, ICPEMEINCHHE, CKATLIPHAS H | IEPEMEIICHHUE, HUE
MPSIMOTHHECHHOE JBHKCHHC. HBIN BEKTOPHBIC BEJTHYIHHEL CKangpHas U BEKTOPHBIC | 3a1ad
VPOK. VYckopeHue, ypaBHEHNE BEIMYHHBL. Y METh
(pasBu JBWKCHH, Tpaduiaeckas HU3MEPATh BpeMH,
THE 3aBUCHUMOCTD CKOPOCTH OT paccTosHUE, CKOPOCTb ,
vueOHO- | BPEMCHH. CTPOUTH rpaduKH.
MO3HAaBa
TETBHBIX
U
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
54/ | 3axonst HeroToHA. Komb6u- SBacuue uaepunn. [leppriin 3uath QU3NICCKUiA Tecr.
2 HUpoBaH | 3axoH Herorona. Bropoii 3akon CMBICII 3aKOHOB
HBII Hrrorona. Tpernit 3axoH Hrrorona. Ymern
VPOK. Herotona. TPUMCHSATE 3aKOHBI
(pazBu Herorona mist
THE OTpe ICICHUS
y4eOHO- PaBHOACHCTBYIOLICH
MO3HAaBa CHITBI TIO (hOPMYJIE H TIO
TETBHBIX rpaduKy CKOPOCTH OT
U BPEMCHH; ONPEICIIATh IO
nHbpop- rpadp UKy HHTCPBATbI
MAIHOH- JCHCTBUS CHJIBL;pEIICaTh
HBIX 3a1a4H.
KOMIIC-
TCHITUHA
55/ | Cuuel B mpupoze. Kom6u- 3aKOH BCEMUPHOTO TATOTCHUS, 3Harb 3akoH BcemupHoro | Peme:
3 HUPOBAaH | CHJIBI TSDKECTH, YIIPYTOCTH, TATOTCHUS, TTOHATHSL HUE
HBIN TPCHHUSL. JaedopManus, cuna 3an1a4
VPOK. TSDKCCTH, YIIPYTrocTy, Bec | Tectr
(pasBu Tena. YMeThb perarb EID
THE MpOCTENIINE 3aa4H.
y4eOHO-
MO3HAaBa
TETBHBIX
U
nHbpop-
MAIHOH-
HBIX
KOMIIC-

TCHITUHA




56/ | 3akoHBI COXPAaHCHHS B Kom6u- Nmnynsc. 3akoH coxpaHeHUA 3HAaTh 3aKOHBI Omnop
4 MEXAHUKE. HUpoBaH | nMmnyiabca. Pabota. MomHOCTS. COXPAHECHUS UMITyJIbCA U | HBIH
HBIH JHeprus. 3aKOH COXpaHCHU SHEPTUH, TPAHULIBI KOHC
VPOK. SHEPTHH. MPUMEHUMOCTH 3aKOHOB | TEKT.
(pazBu COXpaHCHUS.. YMETh
THE OOBSICHATH U IPUBOJUTD
yucOHO- MPUMEPHI IPAKTHICCKOTO
MO3HAaBa HCHOIb30BAHMS 3aKOHOB
TETBHBIX COXPaHCHUSL.
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
57/ | Ocnoebt MKT. I'azoBrie Kom6u- Ypasuenue Menaeneesa- 3HaTh maHeTapHYIO Omnop
5 3aKOHBI. Huposan | Kmadimepona. M3omporeccsr. MOJEIb CTPOSHUS aTOMa, | HBIH
HBIN OIpEACTICHUE KOHC
VPOK. H30MPOLIECCOB, TMEKT.
(pasBu (UBUICCKUI CMEBICT
THE MKT. ¥merb npuBoanuTh
y4eOHO- MPUMEPHI, OOBSICHSFOIIUC
MO3HAaBa OCHOBHBIC TIOJIOKCHUS
TEJIbHBIX MKT.
u
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
58/ | B3anMmHOC peBpamcHue Komb6u- Hcnapenne, koHICH AN, 3HaTh OCHOBHBIC ®po
6 SKHJIKOCTEH U rasos.. HHUPOBAH | KUIICHUE,BIAKHOCTb BO3AYXa. MTOHATHA 10 TEME. YMeTh | JIbHBI
HBII ITeuxpomerp. Termonepeaaua. OOBICHATD OIpoC
VPOK. KoamaecTBo TETIIOTEL. MPeoOpasOBAHUE SHEPTUH
(pasBu P U3MCHECHUH
THE arperaTHoOro COCTOSHUS
y4eOHO- BewiecTBa padboTars ¢
MO3HAaBa MCUXPOMETPOM;
TETBHBIX MPUBOIUTD MPUMEPHI
u TCILTONICPEaAYH,
nHbpop- BBIYHCIIATH KOJIUIECTBO
MAIHOH- TEIUTOTBL.
HBIX
KOMIIC-
TCHITUHA
59/ | CeoticTBa TBEPABIX TEI, Komb6u- BpoyHOBCKOC ABIIKCHHUCE, 3HaTh BHYTpPCHHES Tecr.
7 JKHIKOCTCH H Ta30B. Hupoan | CTpocHue BemecTBa. CTPOCHHUE BELICCTBA.
HBIN YmeThb NPUBOIUTH
VPOK. MPUMEPE U OOBICHATD
(pasBu OTIHMYHE arperaTHbIX
THE COCTOSIHMM BEILECTBA.
y4eOHO-
MO3HAaBa
TETBHBIX
u

nuHbpop-




MAaITHOH-

HBIX
KOMIIC-
TCHITUHA
60/ | TenmoBsiC SIBACHHUSL. Komb6u- IMpoueccr mepeaayuu Temia. 3HaTh ompeaesieHHE Omnop
8 HUpOBaH | TeruioBEIE ABUTATENH. BHYTPCHHEH SHEPTHH, HBII
HBIH CHocoOBI € U3MCHEHHUS. | KOHC
VPOK. YmeTb 00BICHITD TICKT
(pazBu MPOLICCCHI
THE TCILTONEPEAAYH: OO BICHAT
y4eOHO- b u aHamusuposaTs KI1J]
MO3HAaBa TCIUIOBOTO JBUTATCTIS.
TENBHBIX
"
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
61/ | DnexTpocTaTuka. Kom6u- DICKTPUUECCKHI 3aps . 3aKOH 3HaTh BUAH Omnop
9 muposan | Kynona, Konaencaropsr.. 3apsaaoBad,3akoH Kyona, | Hbld
HBIH 37CKTPOEMKOCTb , BUIBI KOHC
YPOK. KOHJICHCATOPOB. Y METh TIEKT.
(pazBu OOBSCHSTD
THE 3JCKTPHU3ALHUIO TE, OIBIT
yucOHO- Kynona, npuveHeHne
MO3HAaBa KYOHICHCATOPOB.
TENMbHBIX
"
nHbpop-
MAIHOH-
HBIX
KOMIIC-
TCHITUHA
62, | 3aKOHBI IOCTOSHHOTO TOKA. Kombu- | 3akon Oma. IlocaenoBarensroe u | 3nare 3axkoH Oma, Bunbl | Perme:
63/ HUPOBAaH | MapauICIbHOE COSTUHCHUE COE JUHEHUM HUE
10, HBINA MPOBOJHUKOB.. MPOBOTHUKOB. Y MCTh 3a1a4
11 VPOK. OJTb30BATHCS (tec
(pazBu IACKTPUICCKUMH EI'9)
THE HM3MCPHUTCIbHBIMU
y4eOHO- mpudopamu. .
MO3HAaBa
TENMbHBIX
KOMIIC-
TCHIIUH)
64, | DICKTPOMArHUTHBIC Komb6u- MarsuTHOC TIOJC. 3HaTh MOHATHS Peme
65/ | sBneHUI. HUPOBAaH | JICKTPOMATHUTHOE MOJIC. Mar"uTHOE I0JIE, HHUE
12, HBIH JJICKTPOMATHUTHBIC BOTHBI H UX | DICKTPOMATHUTHOE 3an1a4
13 VPOK. CBOHCTBA. noJie. 3akoH AMrepa u Tect




(pasBu
THC
y4eOHO-
MO3HABA
TCIBHBIX
KOMITC-
TCHIIUH)

SIBJICHUE
3IIEKTPOMArHUTHOU
HHIYKLHH. JIEKTPOMary
WUTHBIC BOJTHBI U UX
CBOIiCTBA YMeTh
HCIIONIb30BATh MIPaBHIIO
«OypaBYHKa» U MPABUJIO
JEBOU PYKU.

EDD)

66,
67,
68

PesepBHoe Bpems.




