YNPAB/IEHWE OEPA3OBAHUEM AAMUHUCTPALIUU MYHULIUNANIBHOTO
OBPA30BAHWA YHLIYKYNIbCKUM PANOH MYHWUUMNANIbHOE KA3EHHOE
OBLLIEOBPA30OBATE/IbHOE VY PEXMOEHUE
«TMMPUHCKARA CPEAHAAOBLLEOEPA3OBATE/bHASA LUKO/MAY

MpuHATa Ha 3acefaHnm
neaarornyeckoro cosera

ot« 30 » Mas 2022ropa

Mpotokon Ne 06

Mporpamma
BHeypoyHOM geatenbHOCTU No ¢pusmnke

«JKcnepumeHTaTop»

Konunuyecrso yacos Ha roA :

10 knacc 35 yaca; B Hegento 1 vac.

Cocrasutenb: AnucyntaHos A6ayna Axmenosuy

c.l'mmpbi 2022 roa,.
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TlosscHuTebLHAS 3aNTHCKA

PaGouas mporpaMma BHEYPOYHOH JAeATeNbHOCTA MO dusuke ansg 10-11 kmaccoB cpezHell LIKOJIBI pazpaboTaHa B

biif 3akoH oT 29.12.2012 Ne 273-®3 (pen. oT 31.07.2020) «O6 o

). 2. IlacmopT HalMOHAIBHOIO npoekta «O6pa3oBaHHeE» (

coorBercTBuM: 1. DenepalbH Opa3oBaHUU B Poccuiickoi
denepaunn» (¢ U3M. M JOM., BCTYIN. B CUIy C 01.09.2020 YTB.
npesunuymom Copera npu [Ipe3uenTe P® 1o cTpaTeruuecKoMy pasBuTHIO A HallMOHAJBHBIM IIPOEKTaM, IPOTOKOT OT 24.12.2018
Ne 16) 3. TocymapcTBeHHas NporpamMma Poccuiickoii ®enepauuu  «Pa3puTie 00pa3OBAHH» (ytB. IlocTaHOBIEHHEM

T 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6 yTBEepXXAEHHH I
«[lenaror (megarorudeckas JeATeNbHOCTE B

INpasutenscta PO o oCy1apCTBEHHOH MPOrpaMMBl Poccuiickoit

4. TlpodeccHoHabHbIA CTaHAAPT

depepaunn  «Pa3BUTHE 06pa3z0BaAHUSD).
o6pa3zoBaHuH), (BOCTIMTATEIb, yuutens)» (peA. oT

auajbHOM 00I1leM, OCHOBHOM obLieM, cpenHeM o0IeM
78 U COLMATBHON 3aIlMThI P® or 18 oktabps 2013 T. Ne

PO or 25.12.2014 Ne 11158 u 0T 5.08.2016 t. Ne 422n). 5.

JIOLIKOJIbHOM, H

16.06.2019) (ITpuxa3 MuHHCTEPCTBA TPY. 544H, ¢ U3MEHEHUSIMH,

BHECEHHBIMM TIpHKa3oM MuHKCTEPCTBA TPyAa COI3ALIUTHI

MeTtoauyecKue peKOMeHlIaL[I/IH 10 CO3JIaHHIO U d)y}iKLII/IOHHpOBaHHI-O B o6u1eo6pa3013aTeanHx opraﬂnaauuﬂx, paCI'IOJ'IO)KeHHLIX

a30BaHUs eCTeCTBCHHO-Hay‘{HOﬁ H TeXHOHOI‘H‘iGCKOﬁ HaHpaBHeHHOCTeﬁ

off MECTHOCTH ¥ MalbIX rOpoiax, LEHTPOB obp
b1 pacriopspkeHreM MUHHCTEPCTEA npocselienus Poc

B CEJIbCK
cuitckoit @enepauuy oT 12 sHBaps 2021 r. Ne

(«Touxa poctay) (Y TBEpIKACH

o ¥ (QYHKIMOHMPOBAHUIO IETCKUX Texmonapkos «KBaHTOpHyM» Ha 6ase

P-6) 6. MeToauyeckue peKoMeHTIalH 0 CO3/aH

praHu3alui (yTB. pacnoOpAKECHHCM MHuHHCTEPCTBA TIPOCBEIICHHA Poccuiickoii Pepepanuu OT

0611e06pa3oBaTeNbHbIX O

12.01.2021 Ne P-4). 7. ITporpamMma OCHOBHOTO
THUK). Pusnka. 7-9 KIacChl: paboyue nporpa

o6utero obpasopanus. PuMKa. 10 - 11 xmaccs! (aBTopbl: A.B. TleppIkyH, H.B.

®unonosud, EM. Ty bl / coct. @50 E.H. TuxoHosa - 5-€ U3L., nepepab.-M.:

Jlpoda, 2015. — 400c.




TLnanupyemMble NPeAMETHBIE Pe3yJIbTAThI 0CBOCHHS y4e6HOro npeameTa
JIMYHOCTHBIMH pe3ylbTaTaMy 00yueHus QpusnKe B 10 - 11 kiraccax sBISIOTCA:
e yMeHMe YNnpaBiATh CBOCH 03HaBaTebHOR NESTENbHOCTHIO;

e FOTOBHOCTD U CIIOCOBGHOCTD K 00pa3oBaHmIo, B TOM HHCIE camMo00pa30BaHuIo, Ha NPOTSKEHUH BCeil )KU3HM; CO3HATENIbHOE

OTHOIIEHHUE K HelpephIBHOMY 00pa30BaHHUIO KakK yCJOBHIO YCTIEIHOH npod)eCCHOHANBHOH U 0BIEeCTBEHHON 1eITeIbHOCTH,

eyMEHUEC COTpyIHHYATH CO CBEPCTHUKAMMU, IeTbMHU MIIQAUIEro BO3pacTa, B3POC/IBIMH B O6pa3OBaTeJIbHOI71, yqeGHo—

HCCHCIIOB&TEIIbCI(Oﬁ, HpOCKTHOﬁ U ApyTux BUIAX JESATEIbHOCTH,

e c(hOpMMPOBAHHOCTE MHPOBO33PEHUL, COOTBETCTBYIOIIEr0 COBPEMEHHOMY  yYPOBHIO pa3sBUTHsl HayKd; OCO3HaHHME
3HAYMMOCTH HayKH, BIaJeHHUA JIOCTOBEpHOH HH(OpMALIKEH O NEPENOBbIX JOCTYIKEHMSIX i OTKPBITHSX MAPOBOH 1 OTeueCTBEHHOU

HayKH; 3al/IHTepeCOBaHHOCTb B Hay4HBIX 3HAHUAX o6 yCTpOﬁCTBe MHpa H o0mecTBa; FOTOBHOCTb K Hay‘lHO—TeXHI/I‘IeCKOMy

TBOPYECTBY;
eyyBCTBO FOPIOCTH 38 poccuifckyio pU3MYECKYI0 HayKy, IyMaHN3M;
©[I0JIOKHMTENbHOE OTHOLICHHE K TPYAY, [leNeyCTPeMIICHHOCTE;

o 5KOIOrHYECKas KyIbTypa, 6epexKHOE OTHOIIEHHE K POJIHOM 3eMIE, IPUPOTHBIM GoraTcTBaM Poccuu U MHpa, TOHHMaHue
OTBETCTBEHHOCTH 3a COCTOSHHME NMPUPOHBIX PECypCOB U PasyMHOE npEpoJIoNIoNb30BanKe. MeTanpeAMeTHRIMH pe3yNbTaTaMu

oby4enus Gusnke B 10 - 11 xnaccax ssistorca: OcBoenne peryIsTUBHBIX YHUBEPCATbHBIX y4eBHbIX JeHCTBUI:
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® CaMOCTOSITENILHO OINpEnessiTh UeH, CTaBUTH U (bOPMyHI/IpOBaTb cOOCTBEHHEIE 33]1a4H B 06pa303aTem>Hoﬁ eI TeJIBHOCTU U

’KU3HEHHBIX CUTYalMX,

® OLEHHUBAThb pPEeCypChl, B TOM 4YHUCJIE BpEMs H Jpyrue HeMaTepHallbHBIE PECYpPChI, HeoOXOoauMble IS HOCTHXECHHUA

TIOCTABJIEHHON paHee IeNy;
® COMOCTABNATH UMEOIIMECs BO3MOXKHOCTH ¥ HEOOXOMMBIE JUIs IOCTHIKECHHUS LieJIM PECYPCBL,
® OIpeneNaTh HECKONBKO MyTel JOCTIKEHH)S IOCTABIEHHON LeIH;
® 33/1aBaTh NapaMeTpPhl ¥ KPUTEPHH, IO KOTOPBIM MOXHO OIPEALTHUTE, YTO LENb NIOCTUIHY Ta;
 COMOCTABMSATH NONYJEHHBIN Pe3yJIBTaT AESTeIbHOCTH C TIOCTABIECHHOMN 3apanee LeNblo;

® OLIEHUBATH [1OCIIEACTBUS JOCTHIXECHHUS [IOCTABJIEHHOM LMY B I€ATEILHOCTH, CcOOCTBEHHOM XHU3HU U XKU3HU OKpY>Karommx

ntozeit. OCBOeHME MO3HABATENBHBIX YHHBEPCATBHBIX yHeOHbIX NCHCTBUI:
® KPUTHYECKH OLIEHMBATh i MHTEPIPETUPOBATH MH(OPMALIIIO C Pa3HBIX TO3ULUH;
e pacriosHaBath ¥ UKCHUPOBATE NPOTHBOPEHHS B MHMOPMAIIMOHHBIX HCTOYHHUKAEX;

e KCIOJIb30BaTh Pa3INYHbIC MOJIeIbHO-CXEMaTHYeCKHe CpeacTBa I NpPECTABJICHNS] BBIABICHHLIX B I/IH(i)OpMaU,l/IOHHBIX

HCTOYHHKAX POTHBOPEYUH;




® OCYILECTBISATL Pa3BEPHYTHIH 1H(OPMALMOHHBIH MOUCK ¥ CTABHTh Ha €ro OCHOBE HOBLIC (yueOHbIE H no3HaBaTENbHbIE)
3ajauu;

® ICKATh ¥ HAXOAUTb 06001EHHbIE CI0COObI peLIeHHs 3a/a4;

® NPUBOJAMTL KPUTHUECKHE apryMeHTbl, KaK B OTHOLICHHH COOCTBEHHOTO CYXIEHUs, TaK ¥ B OTHOLICHHH EWCTBUA U

CYX/ICHUI IPYroro 4yenoBexa,
e AHANM3HPOBATH 1 NPeoGPa3OBLIBATH MPOOIEMHO-ITPOTHBOPEYUBEIC CHTYALIH,

® BLIXOJHNTH 32 paAMKH yqe6H0ro npeamMeTa u OCYIUECTBIIATD ueﬂeHaHpaBﬂeHHbIﬁ TMIOMCK BO3MOXHOCTH IIHPOKOTO rnepeHoca

CpeacTB H cnocoboB AeHCTBUS,

® BLICTpanBaTh UHIAUBHUIYAIbHYIO 06pa3013aTem>Hy}o TPACKTOPHIO, YYHUTBIBAsK OrpaHU4eHus Co CTOPOHBI APYTHX Y4aCTHHKOB

W pecypcHble OrpaHHyeHus;

e MEHSATh M YAepKHUBaATb pasHbIC [1O3UIIMH B NO3HABATEJILHOM NesTeIbHOCTH (6BITI~) Y4€HUKOM H YUUTEIIEM; q)OpMyHHPOBaTb
06})33OBaTCHbHLIﬁ 3anpoc 4 BbITIOJIHATL KOHCYJIbTaTHBHLIC (l)yHKU,l/lH CaMOCTOSITEIbHO; CTaBUTh npoGﬂeMy 151 paGOTaTb Han eé
])CHJC‘HHQM; ynpaBisiTh COBMECTHOI ﬂ()'SHaBaTCIleOﬁ JEATEeJIbHOCThIO M ﬂO}l‘H’lHﬂTbCﬂ). OcBoenue KOMMyHVIKaTHBHle

YHHBEPCANIbHBIX yuebHbIX JaeficTBHil:
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[IpenmeTHBIMM pe3yJibTaTaMU obyuenust busmke B 10 — 11 kmaccax SBISHOTCS:

® C)OPMHUPOBAHHOCTh NPEACTABICHHI O 3aKOHOMEPHOH CBSI3M M I103HABAEMOCTH SIBJIEHHH NMPUPOIEL, 00 00BEKTUBHOCTH
HAyYHOTr0 3HaHMUS; O PONHK U MecTe HU3UKK B COBPEMEHHON HAay4HOH KapTWHE MHMpa; MOHWMaHHEe PO ¢bu3rKy B opMUPOBAHUH

Kpyrosopa u QyHKIIMOHaNBHOM IPAMOTHOCTH YesloBeKa JUIS pellieHHs TPaKTHYEeCKUX 3a1ad;

® BjIaJIEcHHWE OCHOBOIIOJIararouuMu (1)H3H‘{eCKI/IMI/I MOHATUSMY, 3aKOHOMEPHOCTSIMHU, 3aKOHaMH M TEOpHUAMU; YBEpPEHHOEC

NOJIb30BaHue HU3MUECKON TEPMUHOJIOTHEH 1 CHMBOJIHKOM;

e CcOPMHUPOBAHHOCTh MNPEJCTABNEHUH O (U3NYECKOM CYLIHOCTH SBIEHMH TNPUPOIBI (MEXaHMYECKHX, TEMIOBBIX,
3IIEKTPOMAarHUTHBIX ), BU/I@X MATEPHH (BELIECTBO U [ONE), IBIKEHUHU KaK criocobe CyIecTBOBaHHA MATEPHH; YCBOCHHE OCHOBHBIX
Wzieit MEXaHMKH, aTOMHO-MOJIEKYIISPHOTO YUEHHs O CTPOSHHH BEIIECTBA, SIEMEHTOB 3eKTPOIMHAMUKH; OBJIa/IeHHE TOHATHHHBIM

armapaToM ¥ CUMBOJIHMYECKHM S3BIKOM (1)H3HKI/I;

e BJlaJleHHe OCHOBHBIMU METOJAMH HAay4HOTO O3HAHHUS, HCTIONB3YeMBIMH B (u3uKe: HaOMONEHHE, ONUCAHNE, HIMEPEHHE,
SKCIIEPHMEHT; yMeHNs 00pabaThiBaTh Pe3yIbTaThl H3MEpeHNH, 06HapyXKUBaTh 3aBHCUMOCTH MEXIY PU3NIECKHUMH BETHIMHAMA,

OOBSICHSTH [10JIy4eHHbIC PE3YJIHbTAThI M JeJaTh BhIBOIBI;

e BJIaJiIcHUE YMEHUAMHU BBIJIBUIaTh T'MIIOTE3bl HAa OCHOBE 3HAHUA OCHOBOITOJIararolnx (1)H3H‘{CCKI/IX 3aKOHOMepHOCTeﬁ u
3aKOHOB, NPOBEPATH UX 3KCHepHMCHTaJILHbIMI/I CpencTBaMu, CI)OpMyJ'[I/Ipyﬂ LeJIb UCCIIEIOBAHUs, BllajeHue yMECHUAMH OINUCHIBATH

d OGDBSCHSTH CAMOCTOATENBHO IPOBE/ICHHBIE IKCIEPHUMEHTBI, AHATU3HUPOBATH PE3yIIbTATEI TOJy4eHHOW H3MEPHUTEIBHOH

I/IH(I)OpMaU,I/II/I, OIIpeeNATh JOOCTOBEPHOCTDH IIOJIy4YEHHOI'O pe3ynbTaTa;




. C(])UPMH]')OBHHHOC'I’I: YMCHHS peuarth 1poOCThIC (I)M'iM‘lCCKHC 3aJ1a4M;

e COPMUPOBANHOCTL YMCHIS HPHMCHSTH HOAYHCHIBIC SHANA JUls OOBACHEHMS YCTIOBHI TTPOTEKAHHS (pU3nUECKHX

SABICHHIT B Hnpupojie 1 Juis HPHUHATHA llp(lh"l'li‘lk‘Ck‘HX PCI[IL‘HH“ B HOBCC}U-ICBHOﬁ JKHU3HN]

® [JOHHUMAHNC (l)ll'{ll‘lCL‘KHX OCHOB N NPHHIHIIOB JIeHCTBHS (pil6()']‘bl) MAllMH U MEXAHH3MOB, CpeaACTB ﬂCpEIIBVDKeHHH U CBA3H,

ObITOBLIX IIDHG()[‘JUH. HPOMBIILICHHBIX TEXHOJOIHYCCKHX  MPOLIECCOB, BJIMSIHU WX Ha Opr)KalOLLlle cpeny, OCO3HaHHUE
BO3MOKHDBLIX IPHIHH TEXHOPCHHbBIX H IKOJOIHHYCCKHX KZl'I‘ilCTPO(l);

e copMHPOBAHROCTL COBCTBEHNON NO3MIMN 110 OTHOIEHHIO K ¢u3nueckoii MHpopMalNH, nosnydaeMoi M3 pa3HbIX

UCTOYHHKORB,
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Conep:xaHue yueOHOro npeamera

Hayunbrit Meton nossanus npupons Gusuka - pyHaaMeHTanbHas Hayka o npupoze. HayuHbii METON MO3HAHUS. MeTobl

Ha i
YYHOro wuccnenoBanus (u3M4ecKux SBICHUH. DKCTEPUMEHT U Teopus B Mpolecce MO3HAHUS MPHUPOIBL. [TorpemHoCT!

u o

3Mepenus Gusnuecknx BenuunH. Hayunble runoressl. Mozeni Qusndeckix sBleHuq. DusyyecKyie 3aKOHbI U TEOPUHU. I paHHIIbI
NIPUMEHNUMOCTH (DU3MYECKUX 3aKOHOB. dusuyeckas kapTuHa Mupa. OTKpbITHS B (u3uKe - OCHOBA MpoOrpecca B TEXHUKE U
TEXHONOTUM NpoM3BONCTBA. Mexanuka Cuctemsl orcyera. CkanspHble W BEKTOPHBIE dusnyeckue BeNMUUHBL Mexanuyeckoe

ABUXEHHE U €ro BUBI. OTHOCHUTEIBHOCTh MEXAHUYECKOI'O BUXEHMS. MrHoBeHHas CKOpPOCTb. YCKOPSHI/IS. PaBHOYCKOpBHHOC

IBMKeHYe. JIBHKeHNe 10 OKPYKHOCTH C TIOCTOSHHOI 10 MOJIYTIO CKOPOCTbIO. [IpUHLHI OTHOCHTEILHOCTH Tanuses. Macca 1

cuna. 3aKOoHbI JUHaMUKH. Crioco0sl U3MEpEeHUus CHllL. I/IHepHHaanme CUCTEMBI OTCYETA. 3aKoH BCEMHUPHOIO TATOTEHMS. 3akoH

COXpaHEHUs UMITyJIbCa. Kunetnueckas JHEeprus H pa60Ta. TloreHnuanpHass DJHEprus Tejla B rpaBATAlHOHHOM TIoJIE.

IoTeHnmanpHass 3HEprds YyOpyro Ae(OpMHUPOBAHHOIO TENA. 3aKOH COXpAaHEHWs MeXaHMUecKOoH sHeprud. PasHOBECHE

MaTepUanbHOM TOUKM ¥ TBEPJOrO Tena. Bubl paBHOBeCHs. Y CIOBHs PaBHOBECHS. Mowment cunsl. Jlasnenue. 3akon [lackans.
PaBHOBeCHe KMAKOCTH 1 rasa. 3akoH Apxumena. [liasanue Ten. JIBIDKEHNE KUIKOCTA. 3aKoH bepHyium. Y paBHeH#e bepuynnu.

)_ICMOHCTpaHI/II/I - 3aBUCUMOCTH TPACKTOPHH oT Bbl60pa oTcyeTa. - 1]ajieHne Ten B BO3AyXe U B BaKyyMe€. - SIBnenune WHEpLUHUH. -

CpaBHeHHe MacC B3aMOJIeHCTBYIOMIHMX Tell - Bropoii 3akon Helotona. - F3mMepenne cui. - CloKeHHe CHIL. - 3aBHCUMOCTD CHIIBI

YIpYyrocTH OT AedOpMAlKH. - CHITb! TpeHHs. - YCIIOBHS PABHOBECHS TeNl - PEakTUBHOE JIBIKEHUE. - Ilepexon MOTEHIMANBHOM

SHeprui B KUHETHHYECKYIO H obparHo. JlabopaTopHbIe paboTsl - Vi3yuenue NBMKEHHMS Tena, OpOLIEHHOTO TOPU3OHTANBHO -

VizyueHue JBIKEHMS Tejla 1o OKpYKHOCTH - 3MepeHue XKeCTKOCTH TIpY)XUHBI - 3Mepenue xoa(hduMeHTa TPEHMS CKOIBKEHN

- Vzydenue 3aKOHA COXPaHEHM: MEXaHW4ecKoll dHepruu. - VsydeHue paBHOBECHA Tena MOA NEHCTBUEM HECKONBKUX CHII

i
1
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Monekynsipaas pusnxa MosekysapHo - KUHETHUecKas TEOpHsi CTPOSHHs BEINECTBA 1 ee SKCIIEPHMEHTAJBHBIC OCHOBaHMS-

s3b CpeaHen KUHETHUECKOH IHEPrHx TenjaoBOro

Ab6comorhas Temneparypa. Y PaBHCHHE COCTOSIHMS HMJEeajIbHOro rasa. Cs

JABUXKEHHUSI MOJIEKYHd C a6COOTHON TemnepaTypoﬁ. Crtpoenue JKUIKOCTEN U TBEPABIX TEI. BHyTpeHHAS 9Heprus. Pabora "

Tensonepenaya Kax crocodbl U3MEHEHHA BHYTpeHHeHN SHepruu. TlepBblii 3aKOH TEPMOAMHAMHKH. [TpHHLMTE! ACHCTBUSA TEerIOBbIX

MamuH. [1poGneMsl TEMI0IHEPreTHKA 1 OXpaHa OKpYIKarolleil Cpesbl. JleMOHCTpaluu - MexaHudeckas MOJeb GpOYHOBCKOTO

NBHKeHus. - Vi3MeHeHue JaBleHMs rasa ¢ A3MEHEHHEM TeMIepaTypbl IpY HOCTOSHHOM OOBEME. - VameneHue obopeMa rasa ¢

M3MeHeHHueM TeMIiepaTyphbl NPy MOCTOSHHOM naBneHuy. - Vi3sMeHeHHe oGbema ra3a C U3MEeHEeHHeM JaBIICHHA px MOCTOSIHHOH

Temreparype. - YCTpOHCTBO THrpomeTpa H ncuxpoMeTpa. - KpuCTaTHieckne U aMmop(Hble Tena. - Mogenu TerioBbIX

neurareneit. JlabopaTopHbIe pabotsl - OrnbITHA IpoBepKa 3aKOoHa Teii-JTioccaka. DNEKTPOAMHAMHUKA eMeHTapHbIA

SNEKTPUIECKUH 3apsi/l. 3aKOH COXPAHEHHA 57IeKTPHUYECKOTO 3apsija. 3aKoH Kynona. DneKTpiieckoe noje. Pa3HOCTE NOTEHIHATIOB.

MICTOUYHHKH NOCTOSSHHOTIO TOKA. DNIeKTPOABHKYLIAA CHNA. 3axon OMa JUIs TOJIHOH 3JIeKTPUIECKON LeTnH. DjIeKTpUYEeCKUil TOK B

MeTaIax, 2IeKTPOJIUTAX, rasax u BakyyMe. TTonynpoBoaHUKY. JIeMOHCTpalih - nexTpH3anus TeN. - DNEKTPOMETP. - Dueprus

3apﬂ>1<e1moro KoHjeHcaTopa. - 3HCKTpOI/I3MepI/ITeHBHbI€ le/I60pI>I. Ha6opaT0pHme pa6OTLI - I/I3y‘{EHl’Ie [ocje0BaTeIbHOro )58

napaﬂnenworo coeIMHEHUS HpOBOI{HI/IKOB. = I/I3Mepeﬂue SHC U BHyTpeHHeFO COHpOTHBHeHI/Iﬁ HCTOUYHHMKA TOKa.

9KCﬂ€pI/IMCHTaﬂLHaH q)I/IBHKa OnBITHI, I/IIUI}OCTpI/IpyIOILU/Ie 3y4yaeMble SABJICHUA. 3.2. Conepmaﬁne UpOYpaMMbl 11 xmacc

nexTpoauHamMuKa ( [Ipoaosnkenye ) MaruuTHoe roje. B3anmoeicTBie TOKOB. MaruutHoe noje. VIHAyKIHs MarHUTHOTO TIOJIS

pa. Cuna Jlopenua. MarHuTHble CBOICTBa BEIIECTBA. DJieKTpOMarHMTHas HHAYKIHI. OtxpbiTHE 3NEKTPOMArHUTHOH

Cuna Amrne

yu. Ilpasuno Jlenua. DNIeKTPOH3MEPUTETIBHBIE npuOOpBI. MarHuTHbIH TOTOK. 3aKOH 571eKTPOMArHUTHON MHYKIHH.

WHYKIL

RpxpeBoe EKTPUHECKOe noie. C

aMOMHAY KLU I/IHILyKTPIBHOCTb. BHepI‘I/Iﬂ MAarHUTHOTIO IOJIA. MarsuuTtHbie CBOMCTBA BelLECTBA.

DE—————El e L & TR




ekt
pOMarauTHoe noje. JleMoHCTpalyy. - B3anMOLeHCTBAE NPOBOHUKOB C TOKOM. - OmnsiT Dpcrena. - JleiicTBre MAarHMTHOIO

noJIss H
a NPOBOAHUK C TOKOM. - MarHuTHOE MoJjie MPsIMOro TOKa KaTyLIKH C TOKOM. - OTKJIOHEHHE JJIEKTPOHHOro My4ka B

Marsur
HOM moJie. - DNeKTPOMarduTHas WHAYKUMS. - MarduTHOe 1oJie TOKa CMELICHU. JlaGopatopHble paGoTs! - HabmoeH#e

IEeHCTR .
Wsi MarHWTHOTO TOJIS HAa TOK. - VI3yueHue sBICHMS dNEKTPOMArHATHOM HHAYKUHH. Konebauns ¥ BONHB MexaHU4eCcKue

KOJI .
ebanms. CeoGonuble koneGanns. MaTemaTnueckiii MasTHHK. ['apMOHUYECKHe kone6anus. AMIUTMTYZQ, NEPUOJ, 4acToTa U

dasa konebanuii. Boinyxnennbie konebanus. Pesonanc. ABToxoneGaHus. DneKTpudeckre KonebaHus. Cpobopubie KonebaHus B

KoneOaTenbHOM KOHType. [lepuof CBOOOAHBIX 3INEKTPUHECKUX Konebanuii. BbIHYXKIEHHbIe KOJNeOaHUs. [TepeMeHHBIA

JJIEKTPUYECKUHU TOK. AKTHUBHOE COIIPOTUBIIEHMUE, €MKOCTb ¥ WHIYKTUBHOCTH B Leny nepeMeHHoro Toka. MOIHOCTh B LENHU

MepeMeHHOro Toka. PesonaHc B anekrtpuueckod uemn. IIpou3BoacTso, meperatda notpebienye IIEKTPUYECKOH JHEpriHt

['eHepupoBanue >SHEPrUu. Tpanchopmarop. Ilepenaua 3IEKTPUUECKON IHEPrU. Mexanudeckie BOJNHBL IIpojosibHBIE U

norepeunble BonHbl. JnuHa BomHbl. CKOPOCTb  pacrpOCTpanCHMA BONHBI. 3BYKOBble BONHbL. KHTepdepenuus BOIH.

3HeKTpOMaFHI/ITHbIe BOJIHBI. I/I3nyqe}me 3H8KTp0MaI‘HI/ITHbIX BonH. CBoiicTBa 3JEKTPOMArHUTHLIX BOJIH. an/IHHI/Il’I pa}lMOCBfBI/I.

Tenepunenue. [lpunuun Iodrenca. Tudpaxups BonH. eMOHCTpaLMH. - MaruuTHoe B3auMojeiicTBie TOKOB. - OTKIOHEHUE
3IEKTPOHHOTO Ty4Ka MAarHUTHBIM MOIEM. = MarHnTHAS 3aMuch 3ByKa. - 3aBrcumocTh DJIC HHAYKIMK OT CKOPOCTH W3MEHEHUSs
varnuTHOro mortoka. - Cpoboauble 3NIEKTPOMArHUTHBIE KONEOAHUs. - OcnuiorpamMma Tiepementoro Toka. - I'enepatop
TlepeMEHHOr0 TOKa. - VsnyueHne ¥ IpUeM 3NEeKTPOMArHMTHBIX BOJH. - OTpaenue ¥ IpeioMiieHue NeKTPOMAarHHTHBIX BOIH
JlaGopaTopHbie paboTh! - Onpenenenye yCKOpeHus cBOGOIHOrO TajeHus Npu HOI\\AOIL{M masitHika. OnTika CBeToBble BOJIHBL.

3aKoH NpeoMIieHHs CBETa. [TonHoOe BHyTpeHHEe OTPaXCHHE. Tpu3ma. dopmyna TOHKOH JIMH3bL. [NonyyeHne U300paxeHus C

TIOMOLL{BIO NHH3bL. ONTHIECKHE npubopsl. VX paspeluarolas c110cOGHOCTD., CBETOANEKTPOMArH|THbIe BONHbL. CKOPOCTb CBETA U
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c1b. Judpakius cBeTa. JnbpakuuonHas pelieTKa.

JlemoBCTpaUUH. -

MeTOo/bI
ee u3MepeHus. Jucnepcus cBeTa. Unrepdepenins cBeTa. KorepeHTHO

Ione
€4YH
PEYHOCTDb CBETOBLIX BOJH. [lossgpr3anus CBeTa. M3nyueHue U CrIEKTpbl. [11kana 37eKTPOMArHUTHBIX BOJIH.

Unre
pbepenuns ceera. - Judpakuus cpera. - [lonydenue CreKTpa C MOMOLIBIO MPHU3MBL. - [lonyueHue crexTpa ¢ [TIOMOUIBIO

A akK e .
q)p UHMOHHOW PEIICTKH. - Hompmauuﬂ cBeTa. - HPHMOHI/IHCI/IHOG paCl’IpOCTpaHeHI/IE, OTpa)KeHl/Ie )58 npenomneﬂne cBeTa. -

OnTuy
eckie mpubops! - Tlonyuenue u306pakeHus JTHH3OH. JlaGopaTopHbie pabOTHI - VzmepeHue TOKa3aTels TIpesioMJIEHHS

cTeKa. - o . .
a. - Omnpe/ieNIeHre ONTUUYECKOH CHITBI M (POKYCHOTO paccTOAHNA cobupatoluelt JIMH3bL. - VismepeHue JUTHHEI CBETOBOH BOJIHBI.

Chi . .
€MEHTBbl TEOpUH OTHOCUTEILHOCTH. HOCTyIIaTbI TEOPUU OTHOCUTEJIBHOCTH. HpHHuHH OTHOCUTEJILHOCTH DHUHLITEUHA.

TToCcTOSIHCTBO CKOpPOCTH cBeTa. IIpocTpaHCcTBO 1 BpeMi B ClelManbHOl TeOpHy OTHOCHTEIBHOCTH. PengTuBHCTCKas AWHAMHKa.

KBantoBas dusuka CpeToBble KBaHTbI. TenaoBoe U3yuyeHue. TTocTosiHHAs

CBs3b Macchl M Hepruu. MznyyeHue ¥ CHEKTpHI.
dexra. POTOHEL OmbiTh Jlebenesa n BaBuiosa. ArtomHasi pU3KKa.

[Tnanka. ®otoshdeKT. YpaBHEeHHE itgiureiina s (oTodd
ynatsl bopa. Mozieiib aromMa pogopona 1o bopy. TpyAHOCTH Teopuu bopa.

Ctpoenne atoma. OmbITbI Pesepdopra. KsanTopble OCT
enbepra. Kopnycxynﬂpﬂo—sonﬂosoﬁ

CooTHOLIEHHE reonpeaenenHocTed 1'ei3
pHBble HaCTHIbl. MeTOb! perncTpaluy

KBaHTOBas MexaHuka. l'unoresa ne Bpo#s.
pel. usnka aTOMHOTO A1pa. DneMeHTa

JlyaJT3M. Jludpakuusi SIEKTPOHOB. Jlaze
HOrO pacraja W ero CTATHCTHYECKMH XapaKTep.

1€ npeBpameHMﬂ. 3axoH pazmoa}cmB

3J1eMEeHTapHbIX YyacTHULl. PagnoakTHUBHb
C ¥ dHeprus CBSI3U HYKJIOHOB B aape. HCHGHI/Ie U CUHTE3

wus aTomHoro sapa. Jlegext mac

[IpoTOHHO-HEHTPOHHAA MozeNb CTpoe
THYeCKHil XapaKTep MPOLECCOB B MUKPOMUPE. AHTHYACTHIIBL.

3J1eMEeHTapHbIX yacThl. CraTtuc

anep. AnepHas JHepreTHKa. duzuka
Husl. - Jlazep. - C4eTHuK HOHM3UPYIOIIMX YaCTHLL JlaGopaTopHBIE

YHeifgaTble CIIeKTphI U3Iy1e

JleMOHCTpaLMH. - ®oToohdexT. - JI
B. DieMeHTapHble YaCTHLEI JneMeHTapHbIe YaCTHLIbI.

paboTsl - Ha6noeH#e CILIONHOTO 1 MHEeHYaToro CleKIpo

T
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TemaTHueckoe MJIAHUPOBaAHHE 3aHATHI

1o

|95}

Msyuenne 3akona Oma juis
NOJIHOM 1enu

o p%ﬂMqHOﬁ MOUIHOCTH, PE3UCTOD, KJTHO4

Konnue
Tema CTBO Tun paboTsl O6opynoBaHue Hata
B 4acoB
Vsyuene koneGarmi 1 JlaGopatopHas Lludposas nadopatopus Releon c; ,Jl;lTLIHKOM
NPYXXHHHOTO MasiTHMKA padora FOREDERTS (aKcevn epOMeTpZ, e
TpY’KMHBI Pa3HON 3alaHHOM XKECTKOCTH,
B rpy3bl o 100rp.
Onpenenenune konuuectsa 1 JlabopartopHas Lndposas naGoparopns Releon ¢ qaTaKoM
TETIOTHI PH HArpeBaHWHM 1 paGota TeMriepaTypbl, KalOpUMETP, CITUPTOBKA, 1IBE
SR AR MepHble eMKOCTH, BECHI.
H3yuenune 1 JlabopaTopHas
MASIEPESIRIBECTG K pabora Llupposas naboparopus Releon ¢ paTaukom
NapansiebHOro coeIMHeH!s TOKA ¥ HATIPSIKCHMS
NPOBOJIHMKOB
N3mepenne paboTel ¥ 1 I{udposas naboparopus Releon ¢ 1aT4uKOM
MOLIHOCTH TOKA JlaGoparopnas TOKA Y HAINpsKEHUs, HCTOYHHUK TOKa,
padora COCIMHUTENbHBIE TPOBOJIA, 2 JIAMITOUKH

Ludposas naboparopus Releon ¢ gaTuuKoM
TOKA M HaMNpsKEHUsl, ICTOUHUK TOKa, 2

pesucTopa, 3 Kilo4a, COeTHHATENbHBIE
IpOBOJA.

JlabopartopHas
paboTta
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‘j M3y4yeHre MarHuTHOTO 1
6 | mons conemenna JlabopaTopHast
] pabota
3akoH INackans. 1
7 | Onpenenenue napneHus [TpakTHyecKas
KHUIKOCTH pabora
ATmMmocdepHoe U 1
~
8 DAPOMETPHHECROC [IpaxTryecKa
K cKas
JaBjeHue. MarneOypckue 56(”&
MOJTyLIAPUst P
Onpenenenne yaensHOM 1
g | TeTJIOeMKOCTH BelllecTsa INpakTHyecKast
pabora
HM3yyenune npouecca 1
KUIIEHHS BOJBI
TIpaxkTryeckas
10
pabora
MccnenoBanye H3006apHOro 1
1 npoutecca (3axon I'ef — ITpakTHhyeckas
JIroccaxa) pabora
ro 1
HccnenosaHue H30X0pHO TpakTadeckas
12 | mpouecca pabora

Lludposas nabopaTopys Releon ¢ n1aT4uKOM
ToKa M HaNpSKEHUs, COJEHOU/, HCTOTHHK

TOKa, peocTar. I
Ludposas nabopaTopys Releon ¢ JaT4MKOM
napnenus 10 kIla, mTaTHB, pabouas
eMKOCTb, TpyOKa, THHeKa

[Tudposas TabopaTOpHs Releon ¢ aT4dKOM
aTMOChepHOro ¥ OTHOCUTENLHOTO IaBIeHUH,
rpy3 5 KT, I'py3 10 Kr, BaKyyMHBIH HacoC.

Llgposast 1a00paTOpUs Releon ¢ JaTYMKOM
TeMIIepaTypbl, IITATHB, KAJIOPUMETD,
HarpeBarelib, EMKOCTb C BOJIOH, XeJe3Has
rupbka 0,5 KI.

Llndposast 1abopaTopus Releon ¢ JaT4AKOM
TeMIlepaTyphbl, LUTATHB , CIAPTOBKA, pabouas
€MKOCTB, COJlb.

Ludposas nabopaTopus Releon ¢ faT4uKOM
JABICHKS ¥ TEMIIEPATypbl, IITaTHB COCYA C
TOpIIHEM I IEMOHCTPALMK ra3soBbIX
3aKOHOB, JIMHEHKA.

Ludposas nabopaTopust Releon ¢ JaT4UKOM
jaBenns u Temrepatypsl, llraTuB, COCYA €
HOpIIHEM, JTUHEHKa.




Hccenenosanne

H30TEPMHAYECKOTO TIpoLecca

I

I{ucposas n1abopaTOpUs Releon ¢ HaTYUKOM
JaBIeHys ¥ TeMIIepaTypa, WTaT|uB, HacoC.

[NpaxTuyeckas
pabora

TPEHUU U ynap

TNonyuenue TennoTsl npu

JleMOHCTpaLIOHHBIE
9KCIIEPUMEHTBHI

Iudposas nabopaTopus Releon ¢ nat4
caxapHbiii HKOM TeMIepaTypbl, B 0CKH,
JIBE CBMHIIOBbIE IIACTHHKHU, MOJIOTOK.

S

JIEKTPOJIUTaAX

OnexTpuyeckuit TOK B

| 1B€ CBMHLIOBbIC MIACTHHIM, MEE =2

[udposas 1ab0paTOpPUs Releon ¢ naT4uKOM
TOKa, aHeNbKa C JByMsI JIEKTPOIaMH,
| craxan ¢ nosioll, moBapeHHas Collb,

JleMOHCTpaLIOHHBIE
5KCIIEPUMEHTHI

| — S
VcceiiejoBanne MarinTHOro 1 [{udposast 1a60paTOpHs Releon ¢ naT4MKoM
16 T10JIst NPOBOIHMKA C TOKOM JleMOHCTpalMOHHEIE | TOKA K MAarHHUTHOrO [OJs, ITaTHBEI,
3KCIIEPUMEHTBI MCTOUHHMK TOKa, POBONHMUK, THHEHKA,
peocTat, K04
HemoncTpanus pabothl 1 Lndposas nabopaTopus Releon ¢ JaT4uKOM
3JIEKTPOMarHuTa TOKa ¥ MArHUTHOTO T10IIs, ACTOUHHK
17 JleMOHCTDALMOHHDBIE | [uTaHMst, H1EKTPOMArHuT, peocTar, K04,
3KCMEPUMEHTDI MarHUTHAas CTpeJiKa, COSMHHUTEIBHbIE
NpOBOJA.
CamounHayKLMs TPy Tlemonctpauuonnsie | Liudposas nabopatopust Releon ¢ 1aT4HKOM
3aMbIKaHHW Y pa3MbIKaHUH HKCTIEPUMEHTHL ToKa, TpaHchopMaTop YHUBEPCANLHBIHA,
18 | ynerm peocTar, 1aMIibl Ha TOJICTaBKaX , KIIOH ,
HEeOHOBAs J1aMIa COeIMHUTENIBHbIE IPOBO/IA
Vi3MepeHne XapaKTepucThK TlepemeHHBIH TOK Llugposas naGopaTopys By XKaHANbHAL
19 fepeMeHHOr0 TOKa [pHCTaBKa ocuunnorpad, 38yKOBOH
ocumanorpadoM. reHepaTop, COSAUHUTENIbHbIE NPOBOJA.




AKTUBHOE CONPOTUBIICHHE B [MepeMeHBbIH TOK

20 Leny NepMEHHOro TOKa

EMKocTE B ienu
NepeMeHHOI0 TOKa

21 TTepeveHHBI TOK

|

| |

! M1y KTHBHOCTD B 11eTH 1
TTepeMEeHHOI0 TOKa

22 [lepeMeHHBIN TOK

Lindposas 1abopaTopus JByxXKaHallbHad
NpHUCTaBKa ocupsiorpad, 3ByKOBOH
reHepaTop, ABa pe3ucTopa 360 OmM,
CoeIMHUTENbHBIE TIPOBOJIA-

Lludposas nabopaTopus JBYXKaHaJpHas
NpHUCTaBKa ocumtorpad, 3ByKoBo#

| 0,47 Mx®.

resepatop, pe3ucTop360 Om,
AT TE T LY TINOROMA, KOHIEHCATOD

Llndposas nabopaTopis AByXKaHAILHAT
npucTaska ocuuiorpad, 3BYKOBOH
renepatop, pe3nctop 360 Om,
COeIMHUTENbHbIE TPOBOJIA, KaTyIlIKa
vaayktusHocTH 0,33 MI'H.

3aTyxatoliue Konebanun 1 TlepeMeHHBIH TOK

23

Ludposas nadopatopust AByXKaHalbHas
NpHCTaBKa oCLMIIOrpad, 3ByKOBOK
rexeparop, pesuctop 360 Om,
COeIMHUTENbHbIE IPOBOJA, KaTylluKa
uuaykTuBHOCTH 0,33 M H, xonaencatop 0,47
MKOD.

B3anMOUHIYKIHSL. TlepeMeHHbIH TOK

TpancdopmaTop

1Indposas nabopaTopus ABYXKaHaJIbHAS
TpUCTaBKa OCLMILIOrpad, 3ByKOBOH
reHepaTop, MHOrOOOMOTOYHBIH
TpaHchopMarop.

TToCTOSIHHBINA TOK

3axon OMa JuIs ydacTka
ueny

Lludposas naboparopus Releon ¢ naunkom
TOKa M HATIPSKEHUS!, PE3UCTOP
conpotusieHneM 1000 Om, MCTOYHUK TOKA,

" W O
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T!P(H‘.(Y['H’,]\'Up,

Calelualidoe CoCAqUMHCHNC
HPOBO)IHI/IKOB

3aBHCUMOCTH MOITHOCTH ¥
KIIJ ucTo4yHHKa OT
HaTIpsO KeHUs Ha Harpy3ke

Peocrat. YnpapieHue
CHJIOH TOKa B LCIH.
Jlenutenb HaNpsOKEHAS

Usmepenne paboThl 1
MOILHOCTH TOKa

nﬂlﬁf"“‘f!@WM!O&‘ coeuHeHne

1 | TlocTost bl TOK

TTocTOSHHBIM TOK

TIoCTOSSHHBIN TOK

TToCcTOSIHHBINA TOK

o, coeAmHTEbE TPOBORE: |

KJIFOY, COeAMHUTENbHbIE POBOJA.
Llnpposas 1abopaTOpHs Releon ¢ na4nKkoM
TOKa ¥ HATpSIKEHUs, 2 pe3ncTopa
COTPOTHBIICHHEM 1000 Om, pe3uctop 360
OM MCTOUHMK TOKa, KJt0, COeUHHUTENBbHBIE
npoBoAa

Llngposast nadopaTopis Releon ¢ 1a4lKOM
| TOKa ¥ }il‘.ﬂp‘fa‘/i\'a‘]ﬂ"lﬂ, 2 pe31{CTopa
I niposola.

TOKA U HAIpSUKEHHUs, 2 pe3ncTopa

ciiieat Tuuu O, pestciop 300 |
SQHIMK TOKA, K104, COEANHUTENBHBIC \ I

. - B

Llu¢posas nadopaTtopus Releon ¢ naynkoM

conportusnennem 1000 Owm, 2 pe3uctopa 360
OM HCTOYHMK TOKA, KIII0Y, COSIMHATENBHDIE
npoBoaa

Lludposas nabopaTopus Releon ¢ na4uuKoM
TOKA ¥ HaNpsDKeHHUsl, ICTOYHHUK TOKa,
nepeMeHHbIH PE3UCTOP, KIIt0,
COeIMHUTENbHbIE NPOBOAA.

Llugpposas nadoparopus Releon ¢ naurkoM
TOKa U HanpshKeHUsi, ICTOYHHUK TOKa,
TIepeMEHHBIH PE3UCTOP, PE3UCTOP 360 Om
KJII0U, COeIMHUTENbHbIE TIPOBONA.

udposas nadoparopus Releon ¢ fa4ukoM

L IR
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| Bonpr-amnepras

|

l XApaKTepUCTHKa

[ OJYIPOBOJINHKOBOIO

|
| anojia

a0 g OBe/ACiilibix pavol

i Pasbop nposeiciibix pabo1

[TocTosHbIi TOK

TOKQ W HANPSDKECHHS, MCTOYHHK TOKA,

pemerop 360 Om, Knot.

1 pponast nabopaTopms Releon ¢ 1a4uKOM
TOKa W HaNpPsHKEH s, HCTOUHUK TOKA,
COC/IMHUTEIbIbIE TTPOBOJA,

1101y IPOBOIHHKOBbII INOJL.

Hop oI Releon ¢ 1aUHKOM

t PTeJIBHbBIC TIPOBOILY,

JqaMia, Ko, |




