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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢gusrke 6a30BOro ypoBHsI Ha YPOBHE CPEIHET0 00IIero oopa-
30BaHMsI pazpaboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUI K pe3yibTaTaM OCBOE-
HUSI OCHOBHOM 00pa3oBaTeibHOM mporpammel, npeactaBieHHbx B @I'OC COO, a
Takxke ¢ yuéToMm denepaibHON pabodeii mporpaMMbl BOCIIUTAHUS U KOHIICTIIIUN TPe-
nojiaBaHus yueoHoro npenmera «Ouszuka» B o00pazoBaTelbHbIX opranu3anusx Poc-
cuiickoit Denepaluu, peaiu3yrolnX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Coneprxanue mporpaMmbl 10 (hU3UKe HarpaBieHO Ha (GOPMHUPOBAHUE €CTe-
CTBEHHO-HAYYHOU KapTUHBI Mupa odydaroruxcst 10—11 kiaccoB nmpu oOydeHUn ux
¢u3nke Ha 0a30BOM ypOBHE HA OCHOBE CUCTEMHO-ESTEIbHOCTHOr 0 noaxoja. Ipo-
rpamMma 1o Qusuke coorBercTByeT TpeboBanusmM PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yibTaTaM OOYyUCHHs], a TAKKe
YYHUTHIBAET HEOOXOUMOCTh peaTu3aliid MEKIPEIMETHBIX CBSI3eH (PU3HUKHU C ecTe-
CTBEHHO-HAYUYHBIMHU Y4E€OHBIMU NpeiMeTamMu. B Hell onpeiensitoTcs OCHOBHBIE LIETH
u3ydeHus: (PU3MKU Ha YPOBHE CpeAHEro oOiiero oopa3zoBaHus, IJIAHUPYEMbIE pe-
3yJbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIC, METAINIPEAMETHbBIC, TTPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3yIbTATHI IO TOJIaM 00yUYEHUS;

e cozepxaHue yueOHOro npenMera «P@u3nkay 1o rogam oOydeHus.

dusnka KaK Hayka o HauOosee O0IMX 3aKOHaX MPUPOIbI, BRICTYIIAs B Kaye-
CTBE Y4eOHOT0 MpeIMETa B IIIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CACTEMY 3HAHU
00 okpyxaroriem Mupe. llIkonbHbIll Kypc pu3uku — cucTeMooOpa3yrouui s
€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHE 3aKOHBI Jie-
’KaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMUEH, Onosioruei, Gpuzndaeckon
reorpadueit u acrpoHoMueil. Mcnonb3oBaHue U aKTUBHOE NMPUMEHEHHE (pusnde-
CKUX 3HAHUUW OMNpENeNsIeT XapaKTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUU B
cepe dHEpreTUKy, TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHUs HOBBIX MaTepua-
JIOB C 3aJlaHHBIMHM CBOMCTBaMU U Jpyrux. M3yueHue (UMK BHOCUT OCHOBHOM
BKJIaJl B (DOpPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa OOYy4YaloIIUXCs, B
dbopMupoBaHUE YMEHUN MPUMEHITh HAYYHBIN METOJ IO3HAHUS MPU BHITIOJTHCHUH
UMU y4€OHBIX UCCIETOBAHMIM.

B ocHOBY Kypca Qpu3uku 41t ypOBHS CpeHEro 00111ero 00pa3oBaHusi MOJI0KEH
pAI uael, KOTOpble MOYKHO pacCMaTpUBaTh KaK MPUHIUIBI €T0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEN KypC SIBJISIETCS JIOTUYECKU 3aBEP-
MEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3eioB (PU3UKU, BKIHOYAET KaK BO-
IPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM C HEl MaTepual Kypca (GU3UKH 00b-
eAMHEH BOKPYT (u3nueckux Teopuil. Benymum B Kypce sBisgercs: GopMupoBaHue
NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELLIECTBE U IOJIE.

Hoes cymanumapusayuu. E€ peanuzanus NpearoaraeT UCIoNIb30BaHUE TI'y-
MaHUTApPHOrO0 MOTEHLHANa (PU3UUECKON HAyKH, OCMBICIEHUE CBSI3U Pa3BUTHS (DU-
3MKH C Pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaomnoii nanpasnennocmu. Kypc pusnku npeamnonaraet 3HakOMCTBO
C IIMPOKUM KPYTrOM TEXHHUYECKHX M TEXHOJIOITMYECKUX MPUIOKEHUN H3YYEHHBIX
TEOpPHUIl U 3aKOHOB.

Hoes sxonocuzayuu peannusyercsl MOCPEICTBOM BBEICHHUS JIEMEHTOB COAep-
KaHUS, TOCBAUIEHHBIX SKOJIOTMYECKUM MPOOIeEMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbl C Pa3BUTUEM TEXHUKH U TEXHOJOTUH, a TaKKe 00CYKJIeHUs MpoOJieM paiuo-
HAJIbHOTO IIPUPOIOTNIOJIB30BAHMSI U SKOJIOTMYECKOM 0€30I1aCHOCTH.

Crep:KHEBBIMH dJIEMEHTaMU Kypca (DU3MKK Ha YPOBHE CPEIHEr0 00IIero oo-
pa3oBaHUs SBIAIOTCS (usnueckue Teopun (HOpMHUPOBAHME MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
INPUHLHUIIOB B COBPEMEHHBIX MPECTABICHUAX O IPUPOJIE, TPAaHUILIAX TPUMEHUMOCTH
TEOPUH, JUIsl ONTMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HKU PEean3yercs Mpexe
BCEro 3a CYET OpraHu3aldy SKCIEPUMEHTAIBHOU JESITeIbHOCTH 00Yy4arolIuXcs.
Ji1s 6a30BOro ypoBHsI Kypca (pU3HKHU — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOpPBIE B IpOrpaMmme
1o Gu3nke 00bEAUHEHBI B OOIIMNA CIUCOK YYEHUYECKUX MPAKTHYECKUX padoT. Bol-
JIeJIeHHE B YKa3aHHOM IepeyHe JaOopaTOPHBIX padoT, MPOBOJUMBIX JIJIsi KOHTPOJIA
U OLICHKH, OCYILECTBIISETCS] yUaCTHUKaMU 00pa30BaTENbHOIO Mpolecca UCXOs U3
0COOEHHOCTEW TUIAaHUPOBAHUS U OCHaleHus1 kabuHera ¢usuku. [Ipu sTom obecne-
YMBAETCS OBJIAJCHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOAMTH KOCBEHHBIE U3MeEpe-
HUSl, UCCIIEIOBAHUS 3aBUCUMOCTEHN (PU3NYECKUX BEIUYHMH U TOCTAHOBKY OIBITOB 10
IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENISIETCs pEIIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SABJISIIOTCS 3aa4U C SIBHO 3aJaHHOU
(Gu3nyecKoil MOJEINbI0, O3BOJSIOIUE NPUMEHATh U3yUYEHHbIE 3aKOHBI U 3aKOHO-
MEPHOCTHU KaK U3 OJIHOTO pa3Jiena Kypca, TaK U MHTETpUpYs 3HAHMS U3 pa3HbIX pas-
nenoB. J{ns KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJJaHUs HA OOBSICHEHHE
NpOTEKaHUs (PU3NYECKUX SBJICHUU U MPOLECCOB B OKPYKAIOLIEH KU3HU, TPeOyIo-
M€ BbI0Opa GU3NYECKON MOJIENH JJIsl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOIO Xa-
pakrepa.



B cootrBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHuto y4yeOHoro mpoiecca 0a3oBbIi ypOBEHb Kypca (U3MKKM Ha YpPOBHE
cpenHero o01ero oopa3oBaHus JOIKEH U3Y4aThCsl B YCIOBUSX MTPEAMETHOTO KaOu-
HeTa (PU3UKM WIM B YCJIOBHUAX HHTETPHUPOBAHHOIO KaOWHETa MpPEIMETOB ecTe-
CTBEHHO-HAY4YHOro 1ukia. B xkaOuHere pusuku 10KHO OBITH HEOOX0AUMOE J1a00-
paTopHOE 00OpYy/IOBaHME JUIsl BBIOJIHEHHS YKAa3aHHBIX B Iporpamme mno ¢Gusuke
YUYEHUYECKUX MPAKTHUECKUX padoT U AEMOHCTPALMOHHOE 000pY10BaHUE.

JleMOHCTpalmoHHOE 000pyTI0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C MIPUHIIH-
IOM MUHUMAaJIbHOM JJOCTATOYHOCTH M 00ECTIeYnBAET IOCTAHOBKY MEPEYUCIICHHBIX B
nporpamMme no (pu3uKe KIIOYEBBIX JEMOHCTPAIMMA NIl UCCIIEIOBAHUS M3y4aeMbIX
SBJIGHUH U MPOLIECCOB, SMIIUPUUECKUX U (QyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYE-
CKHMX NPUMEHEHUN.

JlabopaTtopHoe oOOpymoBaHUE JJIsi YYEHUUECKUX MPAKTHUYECKUX padoT dop-
MUPYETCS B BUJE TEMATUYECKUX KOMIUIEKTOB U 0OecreunBaeTcsi B pacu€Te OqHOro
KOMIUIEKTa Ha ABYX oOydaromuxcs. TemMaTHuecKue KOMIUIEKTHI J1JaOOpaTOpHOro
000py10BaHUS TOIKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM HCIOIb30BaHUH aHAJIO-
TOBBIX U ITU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B
BUJIe TU(PPOBBIX Ja0OpaTOPHI.

OCHOBHBIMU LIETISIMU U3Yy4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

e (dopMupOBaHHE UHTEpPECA M CTPEMJICHUS O0YYAIOMINXCS K HAYYHOMY H3Y-
YEHUIO TIPUPOJIbI, PA3BUTHE WX WHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCO0-
HOCTEMH;

e pa3BUTHUE MPEJCTABICHUN O HAYYHOM METO/IE MO3HaHUSA U (OPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY>KAIOIINUM SIBIICHUSIM;

e (opMHpOBaHNME HAYYHOT'O MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4deHHsI OCHOB
CTPOEHMSI MaTepUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMHpOBaHNE YMECHHH OOBSCHSATH SIBICHHS C HCIOJIb30BaHUEM (hHU3UYEC-
CKUX 3HAHWH 1 HAYYHBIX JIOKA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUH O PO (PU3UKHU ISl Pa3BUTHUS JPYTUX €CTe-
CTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTimkeHne HTHX 1eneld o0ecreynBaeTcsl pelieHueM CIEIYIOIMNUX 3a7ad B

npoiiecce u3ydeHus Kypca GU3UMKU Ha YPOBHE CPEHEro o0IIero oopa3zoBaHus:

e MpuoOpeTeHue CUCTEMbI 3HaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIIOUAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPO-
JTUHAMHKY, KBAHTOBYIO (DPU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (dopMHpOBaHHE YMEHUU MPUMEHSTH TEOPETUUCCKUE 3HAHUS AJI OOBsICHE-
HUSl GU3UYECKUX SBJIICHUNA B MPUPOJE U JJISl MPUHATHUS MPAKTHYECKUX pe-
IICHUI B IOBCEAHEBHOM >KU3HHU;



e OCBOEHHE CIIOCOOOB pELICHUs Pa3IMYHbIX 33]1a4 C SIBHO 3aJaHHON Qu3nye-
CKOM MOJIeJIbIO, 33]1a4, OJIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/laHue PU-
3MYECKOU MOJIeIU, aJIeKBATHON YCIIOBUSIM 33J1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIHHOrO IJIAHUPOBAHUS M TPOBEIACHHS
(GU3HUEeCKUX DKCIEPUMEHTOB, aHAIM3a W HHTEPIIpPETAluu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3/IJaHUE YCIIOBMI JIJISi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha n3yuenue ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEr0 001Iero oopa-
30BaHusl oTBOAUTCA 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henento), B 11
KJ1acce — 68 yacoB (2 4aca B HEZIEINIO).

[Ipennaraemsiii B mporpamme mo pu3HKe nepeueHb J1a00paTOPHBIX U MPAKTHU-
YECKUX PaboT SIBISIETCS PEKOMEHIOBAHHBIM, YUUTENb JENaeT BHIOOP MPOBEIACHUS
71a00paTOPHBIX PA0OT U OMBITOB C YYETOM UHAUBUIYATbHBIX OCOOCHHOCTEH 00y4a-
IOLIUXCSI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTObI HAYYHOI'0 O3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa 1 TEOpUH B POLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBeie ¥ HMUPPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE AAT-
YUKH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBrkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTr 0 ABHKEHUS. CH-
crema orcuéra. TpaekTopusi.

Ilepemenienue, CKOpOCTh (CpEHssE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKO-
pEHHE MAaTEpUAIBHOM TOYKH, UX MPOEKIMUA HA OCH CUCTEMBI KoOpAnHAT. CIOKEHUE
NEPEMELICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMkeHue. ['paduku 3a-
BHCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUSA, IyTH U MEPEMEIICHUS MaTEPUAIIb-
HOM TOYKHU OT BPEMEHHU.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

Kpusonunennoe nBrmxenue. /J[BuxeHne MaTepruagbHOU TOYKU 10 OKPYKHOCTH
C IIOCTOSTHHOW 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHASA CKOPOCTH. [1e-
puoJ 1 yactora oOpanieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

TexHu4yecKkre yCcTporuCTBa U MPAKTUYECKOE TPUMEHEHUE: CIIUIOMETP, JIBHXKE-
HUE CHApSJ0B, LICIHbIC U PEMEHHBIEC NIEPEIAYH.

Jemoncmpayuu

Mogaenb cucTtembl OTCUETa, WILTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenne Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGntonenue nukeHus Tena, OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIEHUS MEXIY MYTSIMU, IPOMJECHHBIMH TEIOM 3a MocJe-
JIOBATEJIbHBIEC PABHBIE IPOMEXYTKU BPEMEHU IPU PABHOYCKOPEHHOM JBUXKEHUHU C
Ha4aJlbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS [IAPUKA B BA3KOU )KUJKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipranmn orHocurenbHoCcTH [ anuies. [lepsriit 3akon HeroTona. Maepumains-
HBIE€ CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HerotoHa ajist
MaTepHuaabHOM TOYKH. Tpernid 3akoH Hpr0TOHA 1JIs1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro taroteHusa. Cuia Tsbkectu. IlepBasi kocMudeckasi CKo-
pPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKONbXKEHUs U cuiia TpeHus nokos. KoagduimeHt tpenus.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaileHus. [limedo cumbl. YcnoBus paBHO-
BECHUsI TBEPAOTO TENA.

TexHuueckne yCTporucTBa M MPAKTUYECKOE TPUMEHECHUE: TTOAIIUITHUKH, JBU-
KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIiii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOU TIIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTU, BOSHUKAIOITUX B IPY>KUHE U pe-
3MHOBOM 00pas3Iie, oT ux aedopMalium.

HccnenoBanne ycaoBuid paBHOBECHUSI TBEPJOrO Tejla, UMEIOIIETO OCh Bpallle-
HUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmnynbc MatepuanbHOM TOUKU (TeNa), CUCTEMbI MaTepuaibHbIX Touek. M-
MyJIbC CWJIbl U U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUsI MIyJibca. PeakTus-
HOE JIBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckas sHeprusi MarepuaibHOM TOUKU. TeopeMa 00 M3MEHEHUH KHHE-
THUYECKOM SHEPTUM.

[TorenunanbHas sHeprus. [loTeHnanbHas 3Heprust ynpyro aedopMupoBaH-
HOU npy>kuHbl. [loTeHIIMaIbHAs SHEPrus Tena BOJIU3H MOBEPXHOCTU 3EMJIH.

[ToTeHnmanbHble U HEMOTEHIMANIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIUATb-
HBIX CHJI C I3BMEHEHUEM MEXaHUYECKOW AHEPIUU CUCTEMBI T€Jl. 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHu4YecKkre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN NUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTrBHOE NBMXKEHUE.

[Tepexoa mOTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCONIOTHO HEYIIPYTOro yjaapa ¢ MOMOIIbIO IBYX OJAMHAKOBBIX HU-
TAHBIX MAATHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIBI ¢ U3BMEHEHHEM MEXAaHUYECKON SHEPTHH
TeJa Ha IPUMEpPE PACTSIKEHHUSI PE3UHOBOIO KI'yTa.

Pa3znen 3. MoaekyasipHas pu3nka U TepMOANHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe asmxenue. Juddys3us. Xapakrep NBIKEHUS U B3au-
MOJICICTBHS YacTull BeulecTBa. Mojenu CTpOSHUsI ra30B, KUJIKOCTEH U TBEPABIX
TeN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelel. Macca u pa3mepbl
monekys. KonmnmyectBo BeniectBa. [loctostHHast ABorajipo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro rasa. OCHOBHOE YpPaBHEHHUE MOJICKYISIPHO-KUHETHYE-
CKOM TEOpHH UJIeaTLHOIO Ta3a. AGCONIIOTHAS TeMIIepaTypa Kak Mepa CpeHel KuHe-
TUYECKOW 3HEPrUU TEIJIOBOIO JIBM>KEHUS yacTull raza. Illkama tremneparyp Kenb-
BUHA. ['a30Bbie 3akoHBI. YpaBHeHUEe MenneneeBa—Kianeiipona. 3akon JlanbToHa.
N3onporiecchl B uaeaibHOM raze ¢ HOCTOSIHHBIM KOJIMUECTBOM BeliecTBa. ['paduue-
CKOE€ TpeJICTaBIIEHNE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoNCTBAa M MPAKTUYECKOE MPUMEHEHHUE: TepMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BellecTBa, Gororpaduu Mo-
JIEKYJI OPTaHUYECKUX COCITMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Moguens onbita LlITepha.

OnbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJEKYJISPHOTO B3aUMO/IEH-
CTBHUSL.

Mogenb, WILTIOCTpUpYIOLIas MIPUPOY AABJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MEaJIbHOIO ras3a, u30Ipo-
L[ECCBI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenue mMaccbl BO3JyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUI
00BbEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY MapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonmnuecTBo TeroTel u pabora. BHyTpeHHss
SHEpPrus OJHOATOMHOI'O HMJECAJbHOrO raza. Buiasl Teruionepeaayu: TEMIONPOBOI-
HOCTb, KOHBEKLIMS, U3JTy4YECHHUE. Y IelIbHAA TEIUIOEMKOCTh BellecTBa. KonnuecTBo
TEIUIOTHI [IPU TEIUIoNEpeEaaye.

[Tonsatue 06 aguadbaTHOM nporecce. [lepBbIit 3aKoH TepMoauHamMuky. [Ipume-
HEHHE MEePBOro 3aKOHA TEPMOJAMHAMUKH K u3ompoiieccaM. ['paduueckast unTepnpe-
Talusi paboThI rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernmoBble MamuHbI. [IpuHIMIBL 1eicTBUS TerIoBbIX MaiiuH. [IpeoOpa3oBa-
HUS SHEPTUU B TEIUIOBBIX MainHax. KoaduimeHt nmoiae3Horo necTBrs TEIIOBOM
mamuHbl. ki Kapho u ero koadduiueHT noiesHoro AeMCTBUs. DKOJIOTMUECKIE
POOJIEMBI TEIII0IHEPTETUKHU.



TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATENb BHYTPEH-
HEro cropaHusi, ObITOBOM XOJIIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEH 3SHEpruu Tejaa IMpU COBEPIIEHHHM pPaOOTHI: BBUIET
npOoOKH U3 OYTHUIKYM MOJ IEUCTBUEM CKAaTOr0 BO3/1yXa, HarpeBaHue 3(pupa B IaTyH-
HOM TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEHN sHepruu (TeMieparypsl) Teja pu Terionepeaaye.

OmnbIT 10 a1MadaTHOMY PacIIMPEHUIO BO3aYyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHErO CrOpaHus, PpEaKTUBHOTO
JBUTATEJIS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Azpecammnibie cocmoanus eeuecmea. Dazoevie nepexoovl

[Tapoo6pa3zoBanue u koHaeHcanus. cnapenue u kunenue. AOCONIOTHAS U OT-
HOCHTEJbHAS BIAXKHOCTh BO3/1yXa. HackimeHHsIi nap. Y ienpHas Teriora mapooo-
pa3zoBaHUs. 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT J1aBJICHU.

Tsépnoe Teno. Kpucramnuueckue u amopgHubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. JKunkue kpuctawibl. CoBpeMeHHbIE MaTepualbl. [1naBnenne u kpu-
cTaJUIM3anys. Y IenbHas TerioTa miasiaeHus. Cyonumanusi.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHuueckue ycTpoilcTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U TICH-
XPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJIYYEHUS COBPEMEHHBIX MaTEPUAJIOB, B TOM
YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOT MH.

Jemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaKHOCTH.

Halntonenune HarpeBanus U IjIaBjieHUs] KPUCTANIMYECKOIO BEILIECTBA.

JleMoHCTpalus KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO31yXa.

Pasznen 4. DinekTpoauHaMuKka

Tema 1. dnexkmpocmamuxa

DrneKkTpu3anus Tel. DISKTPUIECKUM 3aps. J[Ba BUa 3JIeKTPUUECKUX 3apsIIOB.
[IpoBOAHUKM, AMAIIEKTPUKH W TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHUs 3JIEKTpHUe-
CKOr'0 3apsja.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 3IEKTPUYECKUN 3apsi.
DnekTpuueckoe mose. Hampsxk€HHOCTh 25iekTpudeckoro mosjis. [Ipunnun cymepro-
3ULUU AJEKTPUUYECKUX MoJel. JIMHUN HanpssKEHHOCTH 3JIEKTPUUECKOTO MOJIS.



Pabora cun anektpocrarudeckoro noss. [loreniuan. Pa3HocTh MOTEHIIAIOB.
[IpoBOAHMKY U TUAJIEKTPHUKHU B AJIEKTPOCTATUUECKOM MoJie. JIuanekTpuyeckas nmpo-
HULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DneKTpOEMKOCTh INIOCKOI0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOopaA.

TexHu4yeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: AIEKTPOCKOIL, IIEK-
TPOMETP, IEKTPOCTATUYECKAs 3alINUTa, 3a3€MJIEHUE JIEKTPOIPUOOpPOB, KOH/IEHCA-
TOp, KOIMUPOBAJIBHBIN anmapar, CTPyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO Y MPUHLIMII IEUCTBUS JJEKTPOMETPA.

B3aumoperictBrue HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOocTaTUYECKas 3alIuTa.

JIM3TIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOU[aAM Iuia-
CTHH, PACCTOSTHUS MEXK1Y HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

Vuenuueckuii skcnepumenm, nabopamopnule pabomol

N3mepenne 2neKkTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHMS SJIEKTPUUECKOT0 ToKa. cTou-
HUKM ToKa. Cuiia Toka. [locTosiHHBII TOK.

Hanpspxkenune. 3akon OMa 1151 y9acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE CONPOTUBJIEHUE BemecTBa. Ilo-
CJIEI0BATENIbHOE, NTAPAIIEIBHOE, CMELIAHHOE COEAUHEHUE ITPOBOHUKOB.

PaGota snextpudeckoro Toka. 3akoH Jxoyns—JIennia. MoIHocTh anekTpude-
CKOr'0 TOKa.

DIIEKTPOJABMKYIIAsA CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA TOKA. 3a-
kKoH OMa U1 OJHOM (3aMKHYTO#) 3JIeKTpruuecKkoi nenu. KopoTrkoe 3aMblkaHueE.

DIIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHUBIIE-
HUSI METAJUIOB OT TeMIlepaTypsl. CBEPXIIPOBOIUMOCTD.

DIIEKTpUUYECKUN TOK B BakyyMme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TomympoBoguuku. CoOCTBEHHAsI U MIPUMECHAsI IPOBOJIMMOCTD TOJIYITPOBO/I-
HuKoB. CBoiicTBa p—N-mepexosa. [lomynpoBogHUKOBEIE IPHOOPHI.

DIIEKTPUYECKHAN TOK B PACTBOPAX M pacIulaBax 3JIEKTPOIUTOB. DIEKTPOJIUTH-
YyecKasi JUCColanus. DIEKTPOJIN3.

DneKTpruecKuil TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOATENIbHBIN pa3-
pan. Monnus. [1na3zma.



TexHu4yeckre yCTpOMCTBA U MPAKTUUYECKOE MIPUMEHEHHUE: aMIIepPMETP, BOJIBT-
METp, PEOCTaT, HCTOYHUKHU TOKA, dJIEKTPOHArPEeBaTEIbHbBIC TPUOOPHI, FJICKTPOOCBE-
TUTEIbHBIC TPUOOPHI, TEPMOMETP CONTPOTUBIICHHUS, BAKYYMHBIN U0, TEPMHUCTOPHI
1 GOTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN JUO/I, TAIbBAHHUKA.

Jemoncmpayuu

N3Mepenue cuiibl TOKa U HaMPSDKCHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS IWJIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOIA M MTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenianHoe coeIMHEHUE MTPOBOHUKOB.

[Ipsimoe m3mepenue neKTpoaABMKYIeH cuiibl. KopoTkoe 3aMbikaHu€e rajibBa-
HHUYECKOI'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAIIJIOB OT TEMIIEPaTyphI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa u mpoBOIUMOCTh BO3IyXa.

OJIHOCTOPOHHSIS TPOBOJIUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomwl

N3yueHne cMenanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 3aeKTpoABMIKYIIEH CHUITbI HCTOYHHKA TOKA U €r0 BHYTPEHHETO CO-
MIPOTHUBJICHUS.

Habmonenue >nexkrpoinusa.

MexnpeaMeTHble CBA3M

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISCTCS C
y4€TOM COZIepKaTEIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OUOJIO-
TUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Medscnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJI0B HAy4YHOTO M0-
3HAHUS: SABJICHUE, HAYYHbIN (aKT, TUIIOTe3a, PU3nuecKas BeJIMUrnHa, 3aKOH, TEOPH,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJISIUPOBaHNEe, MOIENb, H3MEPCHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHU, JTUHEWHas (QyHKIMs, Mapa-
6ona, runepOoa, ux rpadvKu U CBOMCTBA, TPUTOHOMETpUYECKUEe (DYHKIIUU: CUHYC,
KOCUHYC, TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEK-
TOPBI M UX TIPOEKIIUU Ha OCH KOOPJAUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KWBBIX OPraHU3MOB (BHJIBI TEIUIONEpPEayu, TEINIOBOS PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ia30B,
AJICKTPUYECKUE CBOMCTBA METAIJIOB, JICKTPOJUTHYECKAs AUCCOIMAIINS, TajbBa-
HUKA.

T'eoepaghus: BnaxHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUsI B TEXHHKE, MOAIMIMITHUKH, UCIIOJb30BAHUE 3aKOHA COXPAHCHUS UM-
nyJbCa B TEXHUKE (paKeTa, BOIOMET U APYTUe), IBUTATeIh BHYTPEHHETO CTOPaHMsI,
napoBasi TypOuHa, OBITOBOM XOJIOIUIBHUK, KOHIUIIUOHED, TEXHOIOTHH TTOTYICHUS
COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHUCJI€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHUHU,
AIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJIEKTPOHATpEBATENbHbIE MPUOOPHI, IEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHHKA.

11 KJIACC

Pasznen 4. DinekTrpoauHaMuKka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUThl. B3anMoelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bekrop MaruuTHOW MHAYKIMU. [[pUHIMTI CynIepno3uLIMA MAarHUTHBIX MOJEH.
JInann MarHUTHOM MHAYKIMU. KapTHHA TMHUM MarHUTHON MHAYKLWH I10JS TOCTO-
STHHBIX MarHUTOB.

MarnuTtHOe noJsie MPOBOAHKKA C TOKOM. KapTuHa NTMHUN MHAYKIIUU MarHuT-
HOT'O IIOJIS JUIMHHOI'O MPSMOrO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJ-
HUKA, KaTylKX ¢ TOKOM. OnbIT Opcrena. Bzaumonenctere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIIPaBJICHUE.

Cwuiia JlopeHnua, €€ MOIyJIb U HalpaBlIeHUE. J[BUKEHNE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGora cunbl Jloperma.

SIBneHnE PNEKTPOMAarHUTHOM MHAYKIMH. 1I0TOK BEeKTOpa MarHMTHOW MHAYK-
IUU. DJNEKTPOABIKYIIAS CHJIA MHIAYKIHMHU. 3aKOH JJIEKTPOMAarHUTHON HMHIYKIUU
®Dapanes.

BuxpeBoe anekTpudeckoe mnojie. DIEKTPOJIBMXKYIAs cuia UHAYKIHUHA B MPO-
BOJHUKE, IBMKYILIEMCS ITOCTYNAaTEIbHO B OTHOPOAHOM MarHMTHOM ITOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. fSIBJIE€HNE CAMOMHIYKIHMH. DIEKTPOABUKYILAS CUIa CAMOUH-
JYKIHH.

OHeprus MAarHUTHOTO TOJII KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMArHUTHI, 3JEKTPOABUTaATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX YacTHII,
WHYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHWY UHTYKIIMY MAarHUTHOTO TOJIS.



B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBwiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBHXKYILEW CHJIBI MHAYKIMH OT CKOPOCTHM M3MEHEHUS
MAarHMuTHOTO IOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neiCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUS SJIEKTPOMATHUTHON WHAYKIIVH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KOJ1eOAHUA

Konebarenbhas cucrema. CBoOO/IHbIE MexaHUUEeCKUEe Kojebanus. ['apMonu-
yeckue konebanwus. [lepuon, yactora, ammurtyna u $asza konedanuid. [IpykuHHbIN
MasiTHUK. MaTemMaTU4ecKuii MasiTHUK. YPaBHEHHE TapMOHUYECKHUX KOJ€OaHUH.
[IpeBpalienuie 3Heprun Mpy rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit koHTYp. CBOOOIHBIE 3TIEKTPOMArHUTHBIE KOJIeOaHus B HJie-
aJIbHOM KOJIE0ATEIbHOM KOHTYpe. AHAJIOTUsl MEXAY MEXaHUUYECKMMU U 3JIEKTPO-
MarHUTHbIMH KosieOaHussMH. Dopmyna TomcoHa. 3akOH COXpaHEHUs SHEPIHH B
U€aIbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxarouMx KojeOaHusAX. BrIHYXE€HHbIE MEXaHUUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 371€KTPOMarHuTHbIE KOJIeOaHusl.

IIepemennslii TOK. CHHYCOUAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTH EpeMEH-
HOI'O TOKa. AMIUIMTYJTHOE U JE€HCTBYIONIEE 3HAUEHUE CUIIBI TOKA U HATIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada u MOTPEOICHUE DIEKTPUIECKOM
SHEPrur. DKOJOTMYECKHE PUCKH MPH MPOU3BOACTBE AEKTpodHepruu. Kynprypa
UCITOJIb30BAHUS JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHu4yeCcKHre yCTpOCTBA U MPAKTHYECKOE MPUMEHEHHUE: AJIEKTPUUECKUI 3BO-
HOK, T€HEpaTOp MEPEMEHHOr0 TOKA, IMHUHU AJIEKTpOIepeaay.

Jlemoncmpayuu

Uccnenoranue napaMeTpoB KoiaedaTeNbHON cUCTEMbI (TIPYKUHHBIN UK MaTe-
MaTUYECKUN MASTHHK).

HaGnronenue 3aTyxaromumx KoineOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.



OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3onaHc nipu mociie10BaTeNbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH UHIYK-
TUBHOCTHU M KOHJEHCATOPA.

Mopnens TMHUM 3JEKTpONepeIayn.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TEpHUOa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

WccnenoBanre nepeMeHHOro ToKa B LIENH U3 MOCJIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE GOJIHbL

Mexannueckue BOJIHBI, YCIIOBUS pacnpoctpaHeHus. [lepuoa. CkopocTts pac-
IpOCTpaHEeHus U JUIMHA BoJHBL. [lonepeunsie u npononbHbie BoJHBL. MHTEpdhepeH-
Ul U AUPPaKIUs MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHUS U3JyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranust Bektopos E, B, V B anekrpomaruutHoii BonHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MpEIoMIICHUE, MOIsSpU3anus, TUPpaKius,
uHteppepeHns. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBS3U U TeNEBUACHUS. Painonokanus.

DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuueckue ycTpoilcTBa M MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MH-
CTPYMEHTBI, YJIbTPa3ByKOBasi IMarHOCTHKA B TEXHUKE U MEJULIMHE, pajap, paauro-
npUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

Haburoienue otrpaskeHus: ¥ NpenoMIeHUs MEXaHUUECKHUX BOJIH.

Hab6monenue narepdepeHunu u audppakiny MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U 4acTO-
TOM KoJIeOaHUH.

HccnenoBanre CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, PEIOMIICHUE,
nojspuzanus, 1udpakius, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHerHOe pacIpoOCTpaHEHUE CBETA B OJIHO-
poanou cpene. JIyu ceera. ToueuHblil MICTOYHUK CBETA.



OTtpaxenue cBera. 3akOHbI oTpaxeHusi cBeta. [locTpoeHne n3oOpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomienus. [lonHoe BHyTpeHHee orpaxkeHue. [IpenenbHbiil yroi noJHoro BHyT-
PEHHETO OTPaAKECHUS.

Hucnepcust cBera. CioxHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparorue 1 paccerBaroiye TuH3bl. ToHKas TnH3a. DOKYCHOE pacCTOSHHE
M ONTHYECKas cujia TOHKOW JuH3bL. [locTpoenue m3o0pakeHuit B cOOMpArOmux U
pacceuBaromux JuH3ax. DopMysa TOHKOUN JUH3BL. Y BETUUECHUE, JaBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH F€OMETPUUYECKON ONTUKH.

Bonnosas onrtuka. Matepdepeniiusa cBera. KorepeHTHbIe HCTOYHUKHU. Y CIIO-
BUSI HAOJIOICHUSI MAaKCUMyMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT
NBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakiusa ceera. udpaxkinmonnas pemérka. Y ciaoBue HaOMIOAEHUS TIIaB-
HBIX MAKCUMYMOB TIPH MMaJIEHUA MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPaAKIIMOHHYIO
pPELIETKY.

[Tonsipusanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JTyma, poToar-
napar, IpOCKIUOHHBIN anmnapar, MUKPOCKOIM, TEJIECKOI, BOJOKOHHAs ONTHKA, JIU-
dbpakiroHHasi peneTKa, MoAsIPOUI.

Jlemoncmpayuu

[IpssMonuHeHOE pacIpOCTPaHEHUE, OTPAKEHUE U ITperomiieHue ceeta. OnTu-
YECKHE TPHOOPHI.

[TonHOE BHYyTpeHHEE OoTpakeHue. MoJjielib CBETOBO/IA.

UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnm cBeTa.

Habmonenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO TPU3MBL.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

Habmronenue nonspusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomwl

N3mepenue nokasarens NpeaoMIICHUs CTEKJIA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habmonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIeNIUAJIBLHON TEOPUH OTHOCUTEJIbHOCTH



['panuLbl IPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl crienuaabHOM
TEOPUU OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTh MOJIYJIsI CKOPOCTH CBETAa B BaKyyMe,
MPUHIUIT OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJIeHUEe BPEMEHU W COKpaIlCHUE
JUTAHEL.

DHEPrusi U UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C 3HEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u dHEPTUM POTOHA C €r0 YaCTOTON. DHEPTrHs
U UMIyJbC (DOTOHA.
OTtkpeiTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI

dotoaddexra. YpaBHenue OHmuTeHa s Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JHaBnenue ceera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHu4yeckue yCTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: POTOAIEMEHT, (hOTO-
JaT4YMK, COJTHEUHAs OaTapesi, CBETOIHO,.

Jlemoncmpayuu

®oT0o3p(HeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOIA.

Uccnenoranue 3akoHOB BHEMIHETO (HoToddDeKTa.

Cseronuos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccessauio o -yactuil. [1na-
HeTapHast mozenb atoMa. [loctynarsl bopa. M3nydenue u nornomieHue (poTroHOB
IpU MEpexoje aToMa C OJHOTO YPOBHSI PHEPruM Ha Jpyrod. Bumabl crnekTpos.
CnexTp ypOBHEN YHEPTUH aTOMA BOJAOPOAA.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoitis. KopryckyisipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yUYCHHE.

TexHu4yeckue yCcTporucTBa U MPAKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBINA aHA-
au3 (COEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopgens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.



Yuenuueckuii sxkcnepumenm, n1abopamopHuvle pabomwl

Habmronenue mmHe4aToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTHI, JTOKa3bIBAIOIINE CIOXKHOCTh CTpOeHus sapa. OTKpbITHE pa-
nuoakTuBHOCTH. OnbiThl Pesepdopaa no onpeneneHuto coctaBa paauoaKTUBHOIO
u3nyuenus. CpoiicTBa anbga-, 0era-, raMMa-u3nydeHus. BiausiHue pagqnoakTUBHO-
CTH Ha >KMBBIE OPTraHU3MBI.

OTtkpeITHE TpoTOHA U HelWTpoHa. HyknonHas moaens siapa ['eiizenoepra—liBa-
HEHKO. 3apsn saapa. MaccoBoe uucno siapa. M30Tonsl.

Anbda-pacniaa. DIEeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznyue-
HUE. 3aKOH PaJMOaKTUBHOI'O pacnaa.

DHeprusl CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u CUHTE3 SAEP.

Anepusiii peaktop. TepmosaepHsiii cuaTes. [Ipo6ieMbl U IEPCIEKTUBHI sIep-
HOU HEPreTUKU. DKOJIOTMYECKUE aCIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIIOIEHHUS U PETUCTPALIUN AIEMEHTAPHBIX YaCTHIL.

@dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nyueckoi KapTUHBI MUPA.

TexHu4eckue yCcTpoHWCTBa M NMPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre TpeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

DTarnbl pa3BUTHUSL aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3Bé3mHoro nHeb6a. Co3pesnusi, spKue 3BE3/bI, TUIAHETHI, UX BUIMMOC JIBH-
JKCHHE.

ConHeuHast cucTema.

Conuine. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoyHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMMa «CIEeKTpalbHBIM KiIacc — CBe-
TUMOCTB)». 3BE3bI IIABHOU MOCJIEI0BATEILHOCTH. 3aBUCUMOCTE «Macca — CBETH-
MOCTBY» JJIs1 3BE3/1 TJIaBHOM MOCJIE0BATEIbHOCTU. BHyTpeHHee cTpoeHue 38€31. Co-
BPEMEHHBIC MPEACTABICHUS O MPOUCXOXKJAEHUM U ABojtonuu CoJHIIAa U 3BE3.
OTamnsl )KU3HU 3BE3]I.

Mueunsiii [Iyts — Hama ["anmaktuka. [Tonoxenne n neuxkenue Comuina B ['a-
nakTuke. Tunsl raakTuk. PagroranakTuku U kBazapsl. YEpHbBIE ABIPHI B siApax ra-
JIAKTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bosbioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHH.

Yuenuuecxue nabniooenus

HaGntonenus: HeBOOpYXKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH I ONpeIelIeHUs] TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKHUE 3BE3IBL.

Habmronenus B teneckon JlyHsl, uianet, Mieunoro Ilytu.

O0o01maroee NOBTOpPeHNE

Ponb ¢usuku m acTpOHOMUN B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COUaTh-
HOU 1 3TUYecKOM cepax MesaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU U aCTPO-
HOMHH B COBPEMEHHOW HayYHOU KapTUHE MHUPA, poiib (PU3NYECKON TeopuH B Gop-
MUPOBAHUU MPEACTaBICHUN 0 GU3HMUECKOM KapTUHE MUPA, MECTO (PU3UUECKON Kap-
THUHBI MUPA B O0II[EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O
IPUPOJE.

MeknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 11 kiacce ocyiecTBisieTcs €
y4€TOM COZIepKaTEIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OUO0JIO-
TUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnule nonsimusi, CBSI3aHHbIE C U3YYEHUEM METO/I0B HAYYHOIO I0-
3HAHMSL: SIBJICHUE, HAYYHbIN (aKT, TUIOTE3a, (PU3ndecKasi BeIMUUHA, 3aKOH, TEOPHS,
HAOJIIOICHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, H3MEPECHHUE.

Mamemamuka: penmieHue CUCTEMbl YPaBHEHUM, TPUTOHOMETpUUECKUE (PYyHK-
LMW CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/IE-
CTBO, BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB, ITPOU3BO/-
HBIE DJIEMEHTAPHBIX (PYHKIUH, MMPU3HAKU MOJ00US TPEYTrOJBHUKOB, OMpPEIeICHUE
IUIOILIAU TIIOCKUX Puryp u oobéma Ten.

buonocus: >nekTpudeckue SBICHUS B )KUBOU MpHUpPOJIE, KojieOaTeIbHbIE IBU-
YKECHHS B )KUBOU IPUPOJAE, ONTUYECKUE SABJICHUS B )KUBOU NPUPOJE, IEUCTBUE pAau-
alliM Ha )KVBBIE OPTaHU3MBI.

Xumus: CTpOSHHE aTOMOB M MOJICKYJ, KPUCTAUTMUECKasi CTPYKTypa TBEPIBIX TeJ,
MEXaHHM3Mbl 00pa30BAHMS KPUCTAJUIMYECKON PEeIIETKU, CIEKTPAJIbHBIN aHaIN3.

TI'eoecpaghus: MarHUTHBIE TIONIOCA 3eMITH, 3aJIe)KH MAarHUTHBIX Py, HOTOChEMKA 3eM-
HOM IIOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPSCCHUM.

Texnonozcus.: IMHAY DIIEKTPOIIEpead, TeHepaTop MePeMEHHOT0 TOKA, DIICKTPOIBHUTa-
TeIb, MHAYKIIMOHHAS 11€4b, Paaap, paAHONpUEMHIUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-
I1C4b, HpOGKL[PIOHHLIfI arrapar, BOJIOKOHHAas OIITUKA, COJTHCYHAs 6aTape51.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOT'PAMMBI 110 ®U-
3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «du3rka» Ha ypoBHE CpeIHEro oduiero oopa-
30BaHMsl (0a30BBIA YPOBEHB) JOHKHO OOECHEUHTh JOCTHKEHUE CICAYIOIIUX JTHY-
HOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4eOHOro mpenmMera «Ou3nKa» TOJKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTH O0YYaIOIIUXCSl PYKOBOJCTBOBATHCS CPOPMU-
POBAaHHOM BHYTPEHHEMN MO3ULIMEN JTUYHOCTH, CUCTEMOM [IEHHOCTHBIX OPHUEHTALIUH,
MNO3UTHBHBIX BHYTPEHHUX YOEXJEHUIN, COOTBETCTBYIOIIUX TPAIUIUOHHBIM [IEHHO-
CTSIM POCCHICKOI0 OOIIECTBA, PACIIUPEHUE KU3HEHHOTO ONbITA U OIbITA J1EATEIb-
HOCTHU B ITPOLIECCE pEATU3ALUA OCHOBHBIX HAIPABICHUIN BOCIIUTATEIbHOUN 1EATEIb-
HOCTH, B TOM YHUCJIE B YaCTH:

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKOM MO3UIIMK 00YYarOIIerocst Kak akTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOIIECTBA;

NPUHATHE TPATUIMOHHBIX O0IIEYEIOBEYECKUX T'YMAHUCTUYECKUX U IEMOKpa-
TUYCCKHUX IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO I€ATEIbHOCTh B UHTEpPECAX I'PaKIAHCKOI0 00-
IeCTBa, Y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHU3allNY;

YMEHHE B3aUMOJIECTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
uX QYHKIIUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTApPHOMN 1 BOJIOHTEPCKOU I€ATENbHOCTH;

2) NIaTPHOTUYECKOTO BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh POCCUICKOMN IpakIaHCKOW MIAEHTUYHOCTHU, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POC-
CUICKUX YUEHBIX B 00J7aCTH (PU3UKHU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPH-
EHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B JIEd-
TEJIBbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsi 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;

5) Tpy/A0BOT0 BOCIIATAHMS:



WHTEpEC K pa3InyHbIM cepaMm MmpodecCHOHAIBHONW ACATENHHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00JIACTH
(Gbu3HKY Ha TIPOTSHKEHUN BCEH KU3HM,

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOW KYJIBTYPhI, OCO3HAHUE I100aJIbHOTO Xa-
pakKTepa KOJIOTHYECKUX MPoOIIeM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS [IeJICH YCTOWYHUBOTO Pa3BUTHSI YEIOBEUYCCTRA,;

pacuIipeHne OmbITa JIEITeIbHOCTH KOJIOITMYECKON HaIpaBJIEHHOCTH Ha OC-
HOBE UMEIONTUXCS 3HAHUH TT0 (PU3UKE;

7) NeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECCKON HAYKH,

OCO3HAHHE [IEHHOCTH HAYYHOU JeSTEHPHOCTH, TOTOBHOCTH B TIPOIIECCE U3yde-
HUSL (QU3WKU OCYIIECTBIIATh MPOCKTHYIO M UCCIIEAOBATEIBCKYIO IEITSIBHOCTh WH-
JTUBUIYaJIbHO U B TPYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiiCTBUS
Ba3oBble Jjoruueckue JelcTBUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATh U AKTYAIU3UPOBATH MPOOJIEMY, pacCMaTpH-
BaTh €€ BCECTOPOHHE;
ONPEIEIISITh LENU JIEATEIIbHOCTH, 3aJ1aBaTh MTapaMETPbl U KPUTEPUU UX JOCTH-
JKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pacCMaTpUBaEMbIX (pu3HUe-
CKHX SIBJICHUSX;
pa3pabarpiBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIITUXCS Ma-
TEPUAIBHBIX U HEMATEPUATIBLHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM NEATEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH pabOTY B YCIIOBHSX pPeallbHOT0, BUPTYaJIBHOTO
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX TPOOIEM.
ba3oBble nuccienoBare/ibCKue JAeiicTBHA.
BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUCBBIMU IMOHATHAMU B MeToAaMu (pu-
3UYECKOUN HAYKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJI0B peIlIeHUs 3a/1a4 (PU3NUECKOr0 COIEPKaHUS, IPUMEHEHHUIO Pa3INYHbIX Me-
TOJIOB ITO3HAHUS;

BJIa/IETh BUJIaMH JISITEIBHOCTH MO TIOJTYYEHUIO HOBOT'O 3HAHHUS, €T0 MHTEPIIpE-
TalUH, IPE0OPa30BAHUIO U MPUMEHEHHUIO B Pa3JIMUHBIX YUEOHBIX CUTYaLUAX, B TOM
YHCJIE MIPU CO3AaHUH YYEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh NIPUUMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJlM3UPOBATh 3a/1ady, BbI-
JBUTATh TUMOTE3y €€ pelIeHus], HaXOAUTh apTyMEHTHI JJI OKa3aTeIbCTBA CBOMX
YTBEpXKJICHUH, 3a]1aBaTh apaMEeTPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUs 3aJ]aul pe3yibTaThl, KpUTHYE-
CKH OIICHUBATh UX IOCTOBEPHOCTH, TPOrHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIHHOM 1EATEIb-
HOCTH, B TOM YMCJI€ IPU U3Y4YE€HUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTUUYECKYIO 00JIACTh KUIHEIES-
TEJIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMALUN (PU3UUECKOrO COAEpKAHUS U3
MUCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISAThH IIOUCK, aHAIIN3, CUCTE-
MaTH3aIUI0 U UHTEPIPETalnio MHPOPMAIMK Pa3IUIHbIX BUOB U (GOPM MpPEICTaB-
JICHUS,

OLIEHUBATh JOCTOBEPHOCTbh HH(OPMALINH;

UCTOJIb30BaTh CPe/ICTBA UHDOPMALIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX TEXHOJIO-
T'Hi B pellIEHNU KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTaHU3AIIMOHHBIX 33124 C CO-
0Jit0IeHreM TPeOOBAHUM SPTOHOMUKH, TEXHUKN O€30IaCHOCTH, TUTUEHBI, PECypco-
cOepexeHusi, MPaBOBbIX M 3THUYECKUX HOPM, HOPM HH(OpMAIMOHHONU Oe30MmacHo-
CTH;

CO3/1aBaTh TEKCTHI (PU3UIECKOTO COJCPIKAHUSI B PA3IMUHBIX (popmarax ¢ yué-
TOM Ha3Ha4eHWsI MH(pOpMaLUU U LENEBOH ayJUTOPHUH, BbIOMpas ONTUMAJIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBHS:
OCYIIIECTBIIATH OOIICHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU e TETHHOCTH,
pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTYallMidi W CMAT4aTh KOH-
(IUKTHL;



Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bI-
KOBBIX CPE/ICTB;

IIOHMMAaTh M HCIIOJIB30BaTh IIPEUMMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboTHI;

BbIOMPATh TEMATUKY U METO/bI COBMECTHBIX AEMCTBUI C yUETOM OOLIUX UHTE-
PECOB ¥ BO3MOXKHOCTEH KaKJIOT'0 YWICHA KOJUIEKTUBA;

[IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPTaHU30BbIBATh U KOOPIUHM-
pOBaTh NEUCTBUSA MO €€ JTOCTHMIKEHHUIO: COCTABIIATH IUIaH JAEHUCTBHUM, pacpenesaTh
pPOJIU C y4ETOM MHEHUIN YYaCTHUKOB, 00CYXAaTh pe3yabTaThl COBMECTHON PadOThI;

OLIEHUBATh KaY€CTBO CBOET0 BKJIaJ[a U Ka)/10I0 yYaCTHHKA KOMaH/Ibl B OOIIMIA
pe3ysbTaT 1o pa3pabOTaHHBIM KPUTEPHSIM;

[IpEAJIaraTb HOBBIE NPOEKTHI, OLICHUBATH WUIEU C NMO3WLIMH HOBHU3HBI, OPUIH-
HAJbHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETMUECKOE MIOBEICHHUE B PA3JINYHBIX CUTYya-
LUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHNE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYUIECTBIISTh MMO3HABATENIbHYIO NIEATENIbHOCTh B 00JacTH
(Gu3MKU U aCTPOHOMHH, BBISBIATH NMPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBATH COO-
CTBEHHbIC 33]1a4U;

CaMOCTOSITEIILHO COCTABJIATH IUIAaH PEIICHUS PACUETHBIX U KaueCTBEHHBIX 3a-
Jad, TJIaH BBITIOJHEHUS MPAKTUUYECKON pabOThl ¢ YYETOM HMMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsiTh paMK{ y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBET-
CTBEHHOCTb 32 PEUICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSIBICHUIO APYAULMU B 00jactu ¢u-
3UKH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJILHBI NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIaJIeTh HaBBbIKAMH IMO3HABATEIILHOW PEeQIEKCUU KaK OCO3HaHUsl COBepIlae-
MBIX JEUCTBUUA U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIB30BaTh MPUEMBI pedIeKCHUU IS OLIEHKU CUTYaIlluu, BIOOpa BEPHOTO
pernieHus;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHHUS 110 UX CHUXKE-
HUIO;



PUHUMATh MOTHUBBI U aPTYMEHTBI JPYTUX MPU aHATIU3€E PE3YyJIbTaTOB JESTEb-
HOCTH,

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX MPU aHATIU3€E PE3YyJIbTATOB JESTENb-
HOCTH;

IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OUTHOKH.

B nporiecce nocTuKeHUS TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaAMMBI 110
dbusnKe ISl YpOBHSI CPETHETO OOIIEro 00pa3oBaHMs y OOYUYAIOIIUXCS COBEPIICH-
CTBYETCS SMOLIMOHAJIbHBIM UHTEIUICKT, MIPEANOoararomui chopMUpOBaHHOCTb:

CaMOCO3HAHM, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHUE, BUICTh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOMU C(ephl,
OBITH YBEPEHHBIM B C€0€;

CaMOpEryJIUPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH OT-
BETCTBEHHOCTH 3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aIalTUPOBATHCS K AMOIIMOHAIb-
HBIM U3MEHEHHUSM U TPOSBIATH THOKOCTD, OBITH OTKPHITHBIM HOBOMY;

BHYTPEHHEW MOTHMBAIIUU, BKIIOYAIOUIEH CTPEMJICHUE K JOCTHUKEHHUIO LEIU U
yCIexy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHUE JCHUCTBOBATH UCXOMAS U3 CBOMX BO3-
MO>KHOCTEH;

SMITATHH, BKJIIOYAOIICH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBHIBATh €r0 MPU OCYILIECTBICHUHM OOIIEHUS, CIIOCOOHOCTh K COYYB-
CTBHIO U CONIEPEKUBAHUIO;

COITMAIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATHBI

K xonmy o0yuenus B 10 kjiacce mpeMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax pPoJib U MeCcTO (pU3MKHU B (OPMUPOBAHUU CO-
BPEMEHHOW HayYHOU KAPTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHUKHU U TEXHO-
JIOTHH, B IPAKTHYECKOW JIEITENbHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHUS U3YyUYECHHBIX (PU3NUECKUX MOJIEIeH: MaTepH-
aNbHas TOYKa, MHEPIHAJIbHAS CUCTeMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIIO, UJ1ealhb-
HBIW T'a3, MOJEIN CTPOCHUS Ia30B, KUJKOCTENW U TBEPABIX TEJ, TOYCUHBIN SJIEKTPHU-
YECKHI 3aps]l pU pelieHun (GU3NYECKuX 3a/1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (TMPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
3JIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE,
CBOOO/IHOE TAJICHUE TEN, IBMXKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE



ten, nuddy3us, OpoyHOBCKOE ABMKEHHUE, CTPOCHHE KUIKOCTEN U TBEPIBIX TEN, U3-
MeHEeHHue 00bEMa TeJl MPU HarpeBaHuu (OXJIaXKIEHUH ), TETIIOBOE PABHOBECHE, HUCTIa-
peHue, KOHACHCcallus, IUIaBJIeHNEe, KPUCTAJUIM3ALMS, KUIIEHUE, BIaXKHOCTh BO3/yXa,
MOBBIIICHNE JaBJICHUA ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIY
napaMeTpaMHu COCTOSIHUS ra3a B HM30MPOLECCaxX, JIEKTpU3alMs Tel, B3aUMOJIeH-
CTBUE 3apsiJI0B;

OIKCHIBAaTh MEXaHUUECKOE IBUKEHUE, UCIIOb3YS (PU3NUECKUE BEIUYUHBIL: KO-
OpAuHAaTa, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, CUIIa, UMITYJIbC
Tena, KHHETUYecKasi SHeprusl, NOTeHIMAJIbHAs SHEPTHsl, MEXaHWYecKasi paboTa, Me-
XaHUYECKasl MOLIHOCTh; IPU ONHUCAHUU NTPABUIBHO TPAKTOBATh (PU3NUECKHUI CMBICI
UCTOJIb3YEMbIX BETUUUH, UX 0003HAUEHUS U €AUHULIbI, HAXOIUTh (POPMYJIbI, CBSI3bI-
BAIOIIUE TaHHYIO (PU3NYECKYIO BEUYNHY C IPYTUMU BEIUINHAMU,

OIKCHIBATh U3YYCHHBIC TETIOBBIC CBOMCTBA TEM U TEIUIOBBIC SIBJICHHUS, UCTIOJb-
3ysl (U3MUECKHE BEIMUMHBL: JABJICHUE ra3a, TEMIIEPATypa, CPEAHsSI KUHETHYeCKas
SHEPIusi XaOTUYECKOT 0 JABIKEHUSI MOJIEKYJI, CPEIHEKBaIpaTUUHasl CKOPOCTh MoJIe-
KYJI, KOTUYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, paboTa ra3a, kKodhHUIHMeHT mo-
JI€3HOTO JCUCTBUS TEIUIOBOTO JABUTATENS; MPHU OMHCAHUW TMPABUIHHO TPAKTOBATh
(u3ndecKuil CMbICI UCTONb3YEMbIX BEJIUYMH, X 0003HAUYEHUS M €IUHMIIBI, HaXO-
IUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUHUHY C APYTUMU BeIU-
YHHAM;

OINKCHIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Yys (PU3NYECKUE BEIMUYMHBI: JIEKTPUUECKUN 3apsij,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD TOJISA, MOTEHIIMAN, PA3HOCTh MOTEHIHAJIOB;
NpY ONHCAHUM MPABUIHHO TPAKTOBATH (PM3UUECKHUI CMBICI MCIIOJIb3yEeMbIX BEIH-
9HH, UX 0003HAYCHHS W €IWHUIIBI, YKa3bIBaTh (YOPMYJIIBI, CBS3BIBAIOIINE JAHHYIO
(U3nYEeCKyI0 BEIMYMHY C IPYTUMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE TPOLIECCHI U SIBJICHUS, UCTIONb3Ys (PU3NUECKUE 3a-
KOHBI ¥ IPUHLUIIBL: 3aKOH BceMupHoro Tsarorenus, |, |1 u 1l 3akonsr HetoToHa, 3a-
KOH COXPAaHEHUs MEXaHUYECKOW dHEPTUHU, 3aKOH COXPAHEHUS MUMITYJIbCa, TIPUHITUI
CYTNEPHO3ULIMU CUJI, TPUHIUI PaBHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETa, MOJIe-
KYJSIPHO-KMHETHUYECKYIO TEOPHUIO CTPOEHHS BEIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpellHEe KMHETUYECKON >HEpPruu TEIUIOBOIO JBMKEHHUS MOJEKYN ¢ aOCONIOTHOM
TEMIIEpaTypOil, TEPBbIIl 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHUS DJIEKTpHUYe-
CKOro 3apsija, 3akoH KynoHa, npu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3a-
KOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUSA (TPaHUILIbl, 001aCTH) MPUMEHU-
MOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MAILIH, TPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3inuyaTh YCIOBUSA UX O€30MACHOTO HCIOIb30BaHUS B MOBCEIHEBHON
KHU3HU;



BBITIOJIHATH SKCIIEPUMEHTHI 10 MCCJIENOBAaHUIO0 (DU3UYECKUX SIBICHUNU U TIPO-
I[ECCOB C UCTOJIB30BAaHNUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, TTPU 3TOM (POPMYJIH-
poBaTh MpoOsieMy/3afadyy W THUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh yCTa-
HOBKY 3 MIPEJIOKEHHOT'0 000PY/I0BAHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BBI-
BOJIbI,

OCYUIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpATh ONTUMAIBHBIN CIOCOO U3MEPEHHUS M UCTIOIb30BaTh U3BECTHHIC ME-
TOJBI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNN;

UCCJIEI0BATh 3aBUCUMOCTH MEXy (DU3NYECKUMU BEIMUMHAMU C UCTIOIb30Ba-
HUEM MPSMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH pe-
3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (PH3NYECKUX BEIMYMUH B BHUJIE TAOJIUIl U Tpa-
(GUKOB, JeNaTh BEIBOJBI 110 PE3YJIbTAaTaM HCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEA0BATEIbCKON U MPOEKTHOM aes-
TEIHHOCTU C MCTIOIB30BAHMUEM M3MEPUTENbHBIX YCTPOUCTB U J1aOOpaTOpHOTO 000-
pylOBaHUs;

pelaTh pacu€THbIE 3a/1a4u C SIBHO 33JIaHHON (DU3UUYECKON MOJIENbIO, UCTIONb-
3ys pU3NYECKHe 3aKOHbI U TMIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4d BHIOU-
paTh GU3HYECKYIO MOJIENb, BBIACIITH PU3NUECKUE BETUINHBI U ()OPMYITbI, HEOOXO-
MBI JJIs1 €€ pelleHUs], MPOBOJUTh PAacu€Thl U OLICHUBATh PEaJbHOCTH MOJTYUYEH-
HOT'O 3Ha4YCHUS (PU3UUECKON BETUUUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTHUBOPEUUBYIO
IIENOYKY PACCYKIAEHUHN C ONOPOI Ha M3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (Pr3u-
YECKUE SIBJICHUS,

UCII0JIH30BaTh MPH PEIIEHNH Y4€OHBIX 3a/1a4 COBpEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUU U TPEACTABICHUS
y4e0HOM ¥ HAyYHO-TIOMYJISIPHOM MH(POPMAIIUH, TTOTYYEHHON U3 Pa3TUIHBIX UCTOY-
HUKOB, KpUTUYECKHU aHAITU3UPOBATH MOJIydaeMyto HHGOpMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 0OBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHUE TEXHUKH
1 TEXHOJIOT U,

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU JJIsI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBS M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAKOLIEH CPELIE;

paboTaTh B TPYIIIE C BHIIOJIHEHUEM Pa3JIMUHBIX COLUAIBHBIX POJIeH, TIaHu-
poBaTh pabOTy IpyMIibl, pallMOHAIBHO pACIPEAEiaTh 00I3aHHOCTH U TIJIaHUPOBATH
NEATENbHOCTh B HECTAaHAAPTHBIX CUTYallUAX, aJI€KBATHO OLIECHUBATH BKJIA]] KaXKJIOTO
U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.



K xoniy o0yuenus B 11 kjacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXC YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPaAX PoJib U MeCTO (pU3MKHU B (OPMUPOBAHUU CO-
BPEMEHHOW HAYYHOU KApTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U TEXHO-
JIOTHM, B MPAKTUYECKOU JEATENbHOCTH JIFOACH, IIEJIOCTHOCTh U €IUHCTBO (pu3nue-
CKOW KapTUHBI MUDA;

YUUTBHIBATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJENEH: Toueu-
HBII JIEKTPUUYECKUH 3aps/l, JIyd CBETA, TOUCUHbIA UICTOUYHUK CBETA, Si/IEpHAsi MOJIEIb
aToMa, HyKJIOHHAas MOJIEIb aTOMHOTO sJipa MpH pelieHrur (PU3NIeCKuX 3a/1ay;

pacno3HaBaTh (PU3UYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHUCTBUSA TOKA, B3aUMOICHCTBUE
MarHuTOB, DJICKTPOMArHUTHAsT UHAYKIUS, TEMCTBME MAarHUTHOTO MOJIsS HA MPOBO/I-
HUK C TOKOM U JBIKYIIMICS 3apsifl, 2JIEKTPOMarHUTHbIE KOJIeOaHUsI U BOJIHBI, MPsi-
MOJIMHEWHOE paclpOCTPaHEHUE CBETA, OTPAKECHHE, TTPEIOMIICHUE, UHTEephepeHIus,
mupakiys ¥ TOIIpU3aIys CBETa, TUCIIEPCHUs CBeTa, (OTOANEKTPUIECKU dDPeKT
(potordpdekT), cBeTOBOE AaBiIEeHNE, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTpa aToma
BOJOpPOJa, ECTECTBEHHAS! U UCKYCCTBEHHAS PAJIMOAKTUBHOCT;

OMUCHIBATh U3YYEHHBIE CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE, OII-
TUYECKUE, MIEKTPUUECKYIO IPOBOIUMOCTh PA3TUYHBIX CPEM) U AIEKTPOMArHUTHBIE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUCCKUMA 3apsij,
CuJia TOKa, dJIEKTPUUECKOE HANIPSHKEHUE, DIIEKTPUUYECKOE COMPOTUBIIEHUE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYINAS CHila, padoTa TOKA, HHIYKIIAS MAaTHUTHOTO TIOJIS,
cuna Amnepa, cuna JIopeHiia, MTHIYKTUBHOCTh KATYILIKW, SHEPTHS SJIEKTPUUECKOT O
¥ MarHUTHOTO TIOJICH, TIepUOJ U YacTOTa KoJieOaHH B Kojie0aTeIbHOM KOHTYpE, 3a-
PSI U CUJIa TOKA B MPOIIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KosebaHuii, ¢o-
KYCHO€ PacCTOSIHUE M ONTUYECKas CUJIa JIMH3bI, IPU OMUCAHUU MPABUIBLHO TPAKTO-
BaTh (PU3MYECKUI CMBICI HCMOJb3YEMbIX BEIUYUH, UX O003HAUYCHUS U €IUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIUYMHY C APYTUMU
BEJIMYMHAMU;

OTHCHIBATh M3yUCHHBIE KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCTIONB3YA (pu3nde-
CKHE BEIUYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa
CBETa, YHEPTrUsl U UMNYJbC (DOTOHA, IEPUO]I MTOJTypacaia, SHEPTUS CBSI3U ATOMHBIX
saniep, IpU ONMHCAHUH MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYHH, UX 0003HAYCHUS U CIUHMIIBI, YKa3bIBATh ()OPMYIIbI, CBSI3BIBAIOIINE JaH-
HYI0 (PU3NUECKYIO BEIUYMHY C APYTUMU BEIUYMHAMU, BBIUUCIATH 3HaUCHUE (HU3U-
YECKOW BEJINUMHBIL;



aHAIM3UPOBATh (PU3NUYECKUE TTPOLIECCHI U SIBJICHUS, UCTIONB3Yys PU3NIECKUE 3a-
KOHBI ¥ PUHLIUIIBL: 3aK0OH OMa, 3aKOHBI MTOCJIEI0BATENBHOTO U NapajlIeIbHOIO CO-
€IMHEHUs IPOBOIHUKOB, 3aK0oH Joyns—JIeHna, 3aKoH 3JIeKTPOMarHUTHOW UHAYK-
IIH, 3aKOH MPSAMOJIMHEHHOTO paCIpPOCTPAaHEHUS! CBETA, 3aKOHBI OTPAXKEHHSI CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA, ypaBHEHHE DWHIITEHA 17151 (oTo3(hdeKTa, 3aK0oH co-
XpaHEHUs SHEPTUHU, 3aKOH COXPAHEHUS UMIIYJIbCa, 3aKOH COXpPAHEHUs DJIEKTpHUue-
CKOT0 3apsijia, 3aKOH COXpaHEeHMsI MaCCOBOI'0 UMCIa, MOCcTyaaTsl bopa, 3akoH paauo-
aKTUBHOTO pacmajia, Mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BhIPAKEHUE U yCI0BUs (TpaHULIbl, 007aCcTH) IPUMEHUMOCTH;

OIpENENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMM MAarHUTHOT'O MOJIsl IPOBOIHUKA
C TOKOM, cujIbl AMIiiepa u cuibl JlopeHua;

CTPOUTH U OINHCHIBATH U300paKEHHE, CO3/1aBAEMOE TIIOCKUM 3€pKajioM, TOH-
KOH JIMH30M;

BBINOJIHATHh 3KCIEPUMEHTHI 110 UCCIIEOBAHUIO (U3NYECKUX SIBJICHUM M TpO-
IIECCOB C UCMOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: pU 3TOM (HOpMYyJIIU-
poBaTh TpoOsieMy/3aady W THUNOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh yCTa-
HOBKY U3 MPEIJI0KEHHOT0 000pyA0BaHNUs, IPOBOIUTH OMBIT U (HOPMYIHPOBATH BbI-
BO/JIbI;

OCYILIECTBIISATh MPSAMbIE U KOCBEHHBIE M3MEPEHUs (PU3UUYECKUX BETUYHH, IPU
ATOM BBIOMpATh ONTUMAJIBHBINA CIIOCOO M3MEPEHHs U UCTIONb30BaTh U3BECTHBIE ME-
TOJIbI OIICHKH TOTPEITHOCTEH H3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEITMYHH C UCTIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: TIPY 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBAThH PE3yJIbTATHI TO-
JTYYSHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHJE TAOIUI] U TpadUKOB, JeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHNS,

co0uroaTh npaBuiia O€30MacCHOrO TpyJa MpHU NPOBEICHUM UCCIIEIOBAHUN B
pamMKax y4yeOHOro IKCIEPUMEHTa, yueOHO-UCCIEeI0BaTeNIbCKON U MPOEKTHOM Jesi-
TEIbHOCTH C UCHOJIB30BAHUEM M3MEPUTENIbHBIX YCTPOUCTB U J1a0OPATOPHOro 000-
pyIlOBaHus;

pelaTh pacu€THbIC 3aJa4Uu C SIBHO 3a/1aHHON (PU3NYECKON MOJIENbI0, UCTIONb-
3ys (pu3nUeckue 3aKOHbI M MPUHLUITBL, HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4ll BbIOU-
paTh GU3HYECKYIO MOIENb, BHIACIITh (PU3NYECKUE BETMYUHBI U (POPMYIIbl, HEOOXO-
JIUMBIE 17151 €€ pelIeHus], IPOBOIUTh PAcUEThl U OLIEHUBATh PEAJIbHOCTh IOJIY4EH-
HOT'0 3HaY€HUs PU3NYECKON BEITUUHHBI;

peliaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaNBaTh JJOTHYECKH HETPOTHUBOPEUUBYIO
[EMOYKY PACCYXJACHUI C OMOPOH HA M3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3HU-
YECKHE SBJICHUS;

UCTOJIb30BaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMaLIOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U TPEICTABICHUS



y4eOHOM ¥ HAYYHO-MOMYJISIPHON MH(POpMAILINK, TTOJTYYEHHON U3 Pa3IMYHbIX UCTOY-
HUKOB, KpUTUYECKH aHAITU3UPOBATH MOJIydaeMyto HHGOPMAIIUIO;

OOBSCHATHh TPUHLMIBI JEHCTBUS MAaIllMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOWCTB, pa3anuyaTh yCIOBHS MX 0€30MacHOrO UCIOJIb30BaHUSI B MOBCEIHEBHOM
JKU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyO0EKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEX-
HUKU U TEXHOJIOTUM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MIOBCETHEBHOM KU3HU IS
obOecricueHUs 0€30MACHOCTH TIPU OOpaIllleHHH C NPUOOpaMH M TEXHUYECKHUMU
YCTPOUCTBAMH, JJII COXPAHCHHS 3J0POBbS U COOIIOJICHUS HOPM DKOJOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3JIMUHBIX COLUAIIBHBIX POJIEH, TIaHu-
poBaTh pabOTy IPYIIIbI, pallMOHATIBLHO PACIPEEsATh 0O0A3aHHOCTH U TIJIAHUPOBATH
JEeSITEIbHOCTh B HECTAHIAPTHBIX CUTYallUSIX, aJICKBATHO OLIEHUBATH BKJIAJl KAXKIO0TO
U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMOMN TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U (uudposbie) JonmosHuTebHasA
Ne i/ Konrpoubnsie | IlpakTnyeckue
TeM NMPOrpamMMbl Bcero odpa3oBaTeiibHble | HH(pOPMALHS
padoThbI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nmunorexa LIOK
®dwu3uka ¥ METO Bl HAYYHOTO T10-
11 2 https://m.ed-
SHAHI S00.ru/7f41bf72
Hroro no pazgeny 2
Pazpnen 2. MEXAHUKA
bubmuoreka [IOK
2.1 Kunematuka 11 1 https://m.ed-
$00.ru/7f41bf72
but6mmoreka [IOK
2.2 JlnHamuka 8 https://m.ed-
500.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHUS B MEXaHUKE 7 1 1 https://m.ed-
500.ru/7f41bf72
Hroro mo pazneny 26
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bu6nmmnorexa LIOK
OCHOBBI MOJIEKYJIIPHO-
3.1 8 1 https://m.ed-

KMHETUYECKOU TEOpUHU

$00.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK

3.2 OCHOBBI TEPMOJIMHAMUKH 8 https://m.ed-
500.ru/7f41bf72
Ar bu6mmorexa LIOK
peraTHbIC COCTOSHUS BEIlle-
33 ctBa. Pa3oBbIe MEPEXOJIBI 4 htts./irm.ed-
’ 500.ru/7f41bf72
Hroro mo pazaeny 20
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmnorexa IHOK
4.1 DreKkTpocTaTHKa 8 https://m.ed-
S00.ru/7f41bf72
. N but6mmoreka [IOK
[ToCTOSIHHBIN 3K TPUICCKHIA
4.2 Tox. ToKH B HAZTHIHEX X 12 https://m.ed-
Ok SO B pa3 °pe 500.1/7f41bf72
Hroro mo pazneny 20
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. DJIEKTPOJIMHAMMUKA
bu6anoreka LIOK
MarnauTHo€ noJie. DJIeKTpOMarHuTHas
1.1 . s 11 3 https://m.ed-
AYKH S00.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6anoreka LIOK
MexaHu4yeckre U 3JIeKTPOMarHUTHbIE
2.1 N 9 1 https://m.ed-
: 500.ru/7f41c97c
butmmoreka [IOK
MexaHnuueckue u OJICKTPOMAIrHUTHBIC
2.2 BOIHEL 5 https://m.ed-
© 500.ru/7f41c97¢
bu6anoreka LIOK
2.3 OnTHka 10 3 https://m.ed-
500.ru/7f41c97c
Htoro mo pazneny 24
Pa3zgen 3. OCHOBBI CHELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
o N bubmnoreka [JOK
CHOBBI CTICITHATTBHONU TEOPHUH
3.1 O THOCHTE L HOCTIH 4 https://m.ed-
S00.ru/7f41c97c
Hroro mo pazneny 4
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https://m.edsoo.ru/7f41c97c
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Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 DJIeEMEHTHI KBAHTOBOM ONTUKA

bu6anoreka LIOK

https://m.ed-
s00.ru/7f41c97c

4.2 Crpoenue atoma

bubnunorexa LIOK

https://m.ed-
s00.ru/7f41c97c

4.3 AToMHOE PO

but6mmoreka [IOK

https://m.ed-
s00.ru/7f41c97c

Hroro no pasgeny

15

Paspeua 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

but6mmoreka [IOK
5.1 DNeMEHTBI aCTPOHOMHUU U aCTPOPUIUKU 7 https://m.ed-
s00.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOIUIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 O6o06maroriee MOBTOPCHHE 4 https://m.ed-
s00.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KosanyecTBo yacos Jdara nzyyenus DJIeKTPOHHbIE
- Tema ypoka n M nudposblie
n/n P Bcero | K/p | J/p © naany 0 GaTy bp
o0pa3oBaTe/ibHbIE
pecypcsl
Tema 1. ®PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
1 duznka — Hayka o npupoje. Hayunsie me- 1 bubnmoreka [JOK
TOJbI TO3HAHUS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Poinn u Mecto du3zuku B hopMUPOBAHHUU CO-
2 BpPEMEHHOM Ha(b HOM Ka ?‘I/Iibl 1\121/1 a, B 1 bubmorexa OK
P uyq P p f https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKON JAESITEeNFHOCTH JTI0ICH
| Tema 2. MEXAHUMKA. Kunematuka
Mexannueckoe nBmwkeHue. OTHOCUTEIb-
3 HOCTh MEXaHHuecKoro ABikeHus. [lepeme- 1 bubmmorexa [IOK
a PP https://m.edsoo.ru/ff0c3508
IICHHE, CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKCHUE 1 bubmorexa OK
P P A https://m.edsoo.ru/ff0c3620
YpaBHeHus u rpadUKu 3aBUCUMOCTH KHUHE-
5 MaTUYECKHUX BEJIMYUH OT BPEMEHHU IPHU PaB 1 bubmmorexa [JOK
p pup https://m.eds00.ru/ffOc86fc
HOMCPHOM JABUKCHHUU
5 PaBHOYCKOpPEHHOE NPSIMOJIUHENHOE 1 bubnuorexa [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e
7 VYpaBHeHus u rpaduku 3aBUCUMOCTH KHHE- 1
MaTHUYECKHUX BEJIMUYUH OT BPEMEHU
3 Pemenue 3agau Ha nepemenieHue Tela npu 1 bubnnorexa [IOK

PaBHOYCKOPEHHOM JIBUYKECHUU.

https://m.edsoo.ru/ff0Oc88be



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c88be

CBoOonHOE TIaieHue. Y CKOpeHre CBOOOTHOTO

bu6nmoreka [IOK

9
naJeHus https://m.edsoo.ru/ff0c39cc
10 Jlaboparopnas pabota 1 «M3y4yeHue nBuKe-
HUS TeJla OPOIICHHOTO TOPU30HTATHHOY
11 KpuBonuneiinoe nBuxenue. Jprxenne ma- bubnuorexa [IOK
TEPUAIBHON TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
12 Pemenue 3amau. [loaroroska x kp
13 KonTponbhas pabota 1 mo teme «Mexa-
auka. Kunemaruka
Tema 3. MEXAHUKA. /Tunamuka
[TpuHIIMTT OTHOCHUTETBLHOCTH [ amues.
14 HNueprmansHble CHCTEMBI oTcUeTa. IlepBrIi bubmmorexa HOK
pH - ep https://m.edsoo.ru/ffOc3be8
3akoH HrroToHa
Macca tena. Cuna. [IpuHiun cynepno3unuu
15 cun. Bropoii 3akod HeroToHa s marepu- bubmorexa [OK
- DTOP A P https://m.edsoo.ru/ff0c3be8
aJIbHOW TOYKH
16 Tpetuit 3akon HeroTOHA 117151 MaTepuaIbHBIX bu6nmmorexa LIOK
TOYCK https://m.edsoo.ru/ff0c3be8
17 3aKOH BCEMHUPHOTO TAroTeHus. Cuna Tsoke- bubnuotexa [IOK
ctu. [lepBast KocMuyeckas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
18 Cuna octh. 3akoH ['yka. Bec temna
1 ynpyroctu HLYK el https://m.edsoo.ru/ff0c3el8
JlaGopatopHnas pabora 2 «VccnenoBanue 3a-
19 BHCHMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIICH

B IIPYKHHE, OT CTENEHH JiehopMaluu mpy-
KUHBD)



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Koaddunment tpenus. Cuna

20 CONIPOTHUBIICHUS NP ABUKCHUU TeJIa B KU/ Brbmorexa LIOK
P P https://m.edso0.ru/ff0c3f76
KOCTH WJIM rasze
[locTynarenbHoe U BpallaTeIbHOE ABUXKE-
21 Hue abcomoTHO TBEPAOTO Tena. MoMeHT bubnuotexa [IOK

cuiibl. [lnedo cumbl. YciaoBus paBHOBECHS
TBEPAOIO Tena

https://m.edsoo.ru/ffOc41a6

Tema 4. MEXAHUKA. 3ak0HbI COXpaHEHMSI B MEXAHUKE

HMHyJ’IbC MaTepHaanoﬁ TOYKH, CUCTCMBI

bu6mmoreka [IOK

22 MaTepHalbHBIX TOYEK. IMITyJIbC CUITBI. https://m.edsoo.ru/ff0c43d6
93 3aKkoH coXpaHEHHUs UMITyJbca. PeakTuBHOE
nBIkeHue. Pemenne 3amaq
bu6nunorexa LIOK
24 PaoTa 1 MOLIHOCT, CHIH. https://m.edsoo.ru/ff0c4502
KuneTtnueckast sHEprust MaTepuaabHON
25 ToukHu. Teopema 00 N3MEHEHUH KUHETHUYE-
CKOW DHEPIruu
[loTenumansHas sHeprus. [loTeHuuanbHas
26 SHEprus ynpyro aeopMUpOBaHHON Mpy- bubnmoreka [JOK
#uHbl. [loTeHIIManbHAsA SHEPTUs Tella https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMITH
[loTeHumanbHbIe U HETTOTEHUATIBHBIE CHUIIBI.
CBsi3b paOOTHI HETIOTEHITMAIBHBIX CHII C U3-
27 MEHEHHEM MEXaHUYECKOU SHEPIHH CUCTEMBbI bubamorera LOK
. https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHEHHS MEXaHUYECKOM
SHEPTUU
08 Konrtponsnas padora 2 o teme «/luna- bubmmorexa [IOK

MHKa. 3aKOHBI COXpPaHCHUS B MEXaHUKE)»

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

Tema 5. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMKA OcHOBBI MOJIEKYJIAPHO-KUHETUUECKON TEOPUH

29

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHE-
TUYECKOM Teopuu. BpoyHOBCKOE IBIKEHUE.
Huddys3us. Xapakrep ABHKEHUS U B3aUMO-
JEHCTBUA YaCTHI] BelecTBa. Moaenu

CTpOGHI/IFI Ia3o0B, )KI/II[KOCTef/'I u TBépI[I)IX TCJ

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

30

Macca monexyin. KonnuecTBo BeliecTsa.
[TocTostHHAas ABOraapo

31

TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkama remneparyp Llenbcus

32

Nneanshsiii raz B MKT. OcHoBHOE ypaBHE-
Hue MKT

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fde

33

AOcoiroTHas TeMIiepaTypa Kak Mmepa cpe/i-
HEW KWHETUYECKOW SHEPTUHU JBHXKEHUS MO-
JeKyJ. YpaBHeHue MeHeneena-
Knaneiipona

bubnuorexa [IOK
https://m.edsoo.ru/ffOc511e

34

35

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

Jlabopartopnast pabota 3 «MccnenoBanue 3a-
BUCUMOCTH MCKIAY IMapaMeTpaMu COCTOAHUS
pa3peKeHHOTO rasa.»
(«DKkcniepuMeHTaTbHAsI TPOBEPKA 3aKOHA
I'eit-JIroccakay)

36

M3omporieccsl B H€aIBHOM Ta3e U UX Ipa-
¢ugeckoe npeacTaBIcHUE

1

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

Tema 6. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMMUKA. OcHOBBI TEpMOAMHAMUKU. ATrperaTHble COCTOSIHUS BemecTBa. dazo-
BBIE TIEPEXOJIBI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BHyTpeHHsIs sHEprusi TepMOAMHAMUYECKOM
CHCTEMBI U cTIoco0bI €€ m3meHnenus. Komu-

bubnuorexa [IOK

37 YeCTBO TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OJHOATOMHOTO WJIEAJIBHOTO rasa
BI/I”L[H Terjonepeiadn. Y iejibHasl Tel- BuGmiorexa LIOK
38 T0€MKOCTh BenlecTBa. KoanmuecTBo TemoTsl
. https://m.edsoo.ru/ff0c5¢c36
IIpu Teruionepenaye. AauadaTHbIN mpouecc
Teépnoe Teno. Kpucramnmueckue u amopd-
39 HBIE TeNNa. AHU30TPONHSI CBOWCTB KPUCTAII- bubnnoreka [IOK
n0B. Xunkue kpuctamibl. COBpeMEHHbBIE https://m.edso0.ru/ff0c65f0
MaTepHabl
40 [InaBneHue u KpucTauzanus. Y aeabHas bu6muoteka LIOK
TeruioTa muasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
41 [TapooGpa3zoBanue u konaeHcanus. Mcnape- bubmmorexa [IOK
HUE U KUIICHHE https://m.edsoo.ru/ff0c63b6
bubnuorexa [IOK
42 YpaBHEHHE TEIII0BOro banarica https://m.edsoo.ru/ff0c6820
43 AOCoNIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubnmoreka [JOK
Bo3ayxa. HaceleHHslil map https://m.edsoo.ru/ff0c64d8
44 [lepBbIit 3aKOH TEPMOJAMHAMHUKHU U €0 MPH- bubnnoreka [JOK
MEHEHHUE K U30IpOoLEcCam https://m.edsoo.ru/ffOc5efc
45 HeoOpaTtumocTs npoiieccoB B mpUpo/Ie. bubnuotexa [IOK
Brtopoii 3akoH TepMOIUHAMUKHI https://m.edso0.ru/ff0c6230
[Tpunumn aevcteus u KITJ[ Tennosoit ma-
46 wuHbl. [ukn Kapuo u ero KIIJI. bubnnorexa [IOK

DKOJIOru4yecKue mpoodIemMsl
TETJIOPHEPTETHKU

https://m.edsoo.ru/ff0c600a
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47 O6o6maromuii ypok «MonekynsipHas (u- bubnmoreka [JOK
3uKa. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
48 KonTponbhas pabora 3 mo reme «Moeky- bubnnorexa [IOK

JiIpHas (bI/I3I/IKa. OcHOBEI TCPMOAUHAMUKU»

https://m.edsoo.ru/ff0c6a50

Tema 7. QJIEKTPOAUHAMMKA. DnekrpocTaTika

DnekTpu3anus Tell. DIeKTPUIECKU 3apsi.
JIBa BH1a DIIEKTPUYECKUX 3apsAI0B.

49 [TIpoBOHUKH, TUINEKTPUKHU U bubmorexa OK
POBOA A P https://m.edsoo.ru/ffOc6bcc
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa
50 BsaumopeiictBue 3apsinoB. 3akoH Kynona. bubnmnoreka [JOK
To4YeUHBII 2JIEKTPUYECKUI 3apsi] https://m.edsoo.ru/ffOc6ce4
Hampsk€HHOCTB DIIEKTPUYECKOTO MOJIS.
51 [TpyHIMI CyNEPIO3UIUH SJIEKTPUUECKUX bubmmorexa [IOK
P o Hep . P https://m.edsoo.ru/ffOc6df2
nosiert. JInauu HanpsHKEHHOCTH
59 PaGora cun sanekTpocraruyeckoro moJst. [o- bubnnorexa [IOK
TeHIMajl. Pa3HOCTh MOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
[IpOBOJTHUKY U TUATIEKTPUKH B 3JIEKTPOCTA-
53 TIf‘IeCKOM moJie I[mneTKpT nJyeckas ’ bubmorexa [JOK
' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
54 OnektpoéMkoctb. Konnencarop. bubmuotexa [IOK
DIIEKTPOEMKOCTH TIJIIOCKOT0 KOHJAEHCATOPA. https://m.edsoo0.ru/ff0c7126
55 OHeprus 3apsHyKeHHOro KoHJieHcaropa. Pe- bubnmnoreka [JOK
[IeHre 3aad. https://m.edsoo.ru/ff0c72c0
[IpyHIMD AEHCTBUS U IPUMEHEHUE KOHIEH-
56 CaTopoOB, KOMUPOBAIBHOIO anmnapara, CTpyu-

HOTO NPHHTEpa. DJIEKTPOCTaTHYECKAs
3amuTa. 3a3eMieHHe IEKTPOnproopoB
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Tema 8. QJIEKTPOANHAMMKA. [1oCTOSTHHBIN 2IEKTPUYECKUNA TOK. TOKH B pa3iIM4HBIX Cperax

3H€KTpI/I‘I€CKI/Iﬁ TOK, YCJIOBHU: €T0 CyHIECTBOBA-

57 uust. [TocTosHubI ToK. Cria Toka. Hamnpsike-
uHue. COnpoTUBIICHHUE.
bubmuorexa [IOK
58 3akon Oma Il yyacTKa 1enu
i https://m.edsoo.ru/ff0c6bcc
59 IMTocenoBaTenpHOE, MapaieabHOE, CMEITAHHOE bu6mmoreka [IOK
COeIMHEHNE TIPOBOHUKOB. https://m.edsoo.ru/ff0c74f0
Jlaboparophas pabota 4 «/3y4yenune mocienosa-
60 TEJBHOTO U MAPAIIENLHOTO COEMHEHHMS TIPO-
BOJTHUKOBY»
61 PaboTa 1 MOIIIHOCTH ANEKTPUIECKOTO TOKA. bub6mmoreka [IOK
3akoHn Jxoyist-Jlenia https://m.edsoo.ru/ff0c7838
62 3axon OMa JuTs TIOJTHOM (3aMKHYTO#) 3JIEKTPH- bu6mmoreka [IOK
yeckoit rienn. KopoTkoe 3aMBIKaHme. https://m.edsoo.ru/ff0c7ae0
JlabopartopHas pabota 5 «3mepenune 3/C uc-
63 0 pKa 1:())Ka pe 0 € epo co ol1 e bubmmorera [JOK
TOYHHU T " €0 BHYTPCHHET IIPOTUBIJIC-
yip P https://m.edsoo.ru/ffOc8f6c
HUSA»
64 KonrtposbHas pabota 4 1o TeMe «NeKTpoauHa- bu6mmoreka [IOK
MuKa. [I0CTOSIHHBIN JIEKTPUUCCKUN TOK» https://m.edsoo.ru/ff0c8a8a
DJIeKTPOHHAS TIPOBOUMOCTH TBEPIBIX METAI-
65 JI0B. 3aBUCUMOCTb COTIPOTHBJICHHS METAJLUIOB OT
TemnepaTypsl. CBepXIpOBOANMOCTD
[ToaynpoBOIHUKH, UX COOCTBEHHAS U IIPUMEC-
66 a . E oaumocTh. CBolicTBa p—n epe ona bubmorexa OK
Hasig IIPOBOAUMOCTE. UBOUCTB —I1-11 XxXo4a.
P P https://m.edsoo.ru/ffOc84ae
[MonynpoBogHUKOBBIE PHOOPHI
DJIeKTPUUYECKUI TOK B PaCTBOpax M paciuiaBax
P P P p bu6nuorexa [IOK
67 AIICKTPOJIUTOB. DJIEKTPOIUTHUCCKAS

JIUCCOLHAIIUS. DIEKTPOJIU3

https://m.edsoo.ru/ff0c82ba
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OneKkTpudeckuil Tok B Bakyyme. CBOICTBa dIiek-
TPOHHBIX IMy4KOB. DJEKTPUUECKUI TOK B razax.

68 CaMOCTOSATENBHBIN U HECAMOCTOATEILHBIH pas- 1 bubmuorexa [IOK
psaa. Monnwust. [Tnasma. DiekTpudeckue mpu- https://m.edsoo.ru/ff0c84ae
GOpBI U YCTPOUCTBA M MX MPAKTHYECKOE TIPHME-
Henue. [IpaBuiia TEXHUKH GE30IIaCHOCTH
OBUIEE KOJIMYECTBO I10 ITPO'PAMME 74



https://m.edsoo.ru/ff0c84ae

11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nndposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3y4yeHHusi | o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
[TocTosiHHBIE MAarHUTHI U UX B3AaUMOJEH-
bubnuorexa [IOK
crtBre. MaruuTtHoe nojue. Bekrop mar-
1 oi B 1 . oi 1 https://m.ed-
HUTHOM UH vd. JIMHUU MarHUTHOM
AYER 500.ru/ff0c9778
WHIYKIUU
MarnuTHO€ 1oJie TPOBOJHUKA C TOKOM. bubnnoreka [IOK
2 OmnsiT Opcrena. Bzaumopeiictsue mnpo- 1 https://m.ed-
BOJIHUKOB C TOKOM s00.ru/ff0c98fe
bubnmoreka [JOK
JlaGopaTtopHast pabota «M3y4yeHue mar- 1
3 OFO Homs Ka © TOKOMY 1 1 https://m.ed-
HUTHOTO TIOJISI KATYIIKH C TOKOM
- soo.ru/ff0c98fe
JelicTBME MArHUTHOTO TOJIS1 HA TPOBOJ-
HUK ¢ TokoM. Cunia Amrniepa. Jlabopatop- bubnmoreka [JOK
4 Has paboTta «MccienoBanue eHCTBUA 1 1 https://m.ed-
MOCTOSIHHOT'O MarHuTa Ha paMKy C TO- $00.ru/ff0c9ac0
KOM»
JlelicTBME MAarHUTHOTO TOJIS1 HA JBHXKY- bubnuorexa [IOK
5} 1Iyrocs 3apsbkeHHyto yactuily. Cuna Jlo- 1 https://m.ed-
penna. Pabota cumsl Jlopenia s00.ru/ff0c9df4
DnexkTpoMarHuTHas uHayKuus. [oTok
5 BeKTOpa MarHuTHOW uHAYKIMU. DJIC nH- 1

JTYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM UH-
nykuuu @apanes
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JlaboparopHas pabota «/ccnenoBanue

bu6nunoreka [IOK

! SIBIICHUS DJIEKTPOMArHUTHOM WH 17070 htps./im.ed-
P YK 500.ru/ff0cal50
NHayKTUBHOCTB. SIBIIECHUE CAaMOMHAYK-
uuu. 3/]C camouHayKuMu. DHEprusi Mar Bubmmorexa LIOK
8 HI/ITI:IOI“O MOJIsl KATYILIKU C ’.I“OKOM lipedfin. et
v ) s00.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJIe
TexHu4eckne ycTpoucTBa U UX NPUMEHE-
HUE: OCTOSTHHBIE MATrHUTBI, DJIEKTPOMAr-
9 HUTBI, DJIEKTPOJIBUTATEINb, YCKOPUTEIH
3JIEeMEHTaPHBIX YACTHII, UHAYKIIMOHHAS
neyvb
. Bbubnunoreka LIOK
O6o06marommii ypok « MarHuTHOE TOJI€. 1
10 DNeKTpOMAarHuTHAS WH, WS itps:/m.ed-
P AV s00.ru/ffOcab82
KoHTponbHas paboTa nmo temMe «MarHut- bubnnoreka [JOK
11 HOE MoJie. DJIeKTPOMarHuTHas https://m.ed-
WHAYKLOWSD) s00.ru/ff0cad58
CBoOOIHBIE MEXaHUYECKHE KOJIeOaHusl.
bu6mmoreka [IOK
12 ["apmonnueckue konedaHus. YpaBHEHHE hitos://m.ed
2 ntps://m.ed-
rapMoHu4eckux konebanuii. [Ipespaie-
P peBpaill s00.ru/ffOcaf06
HUE SHEPTHH
JlaboparopHas pabota «MccnenoBanue
13 3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KOJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»
KonebarenbHbiii KOHTYp. CBOOOIHEIC bubnmoreka [JOK
14 3JIEKTPOMArHUTHBIE KOJICOAHUs B U7lealb- https://m.ed-

HOM Ko0J1€0aTeIbHOM KOHTYpC. Awnanorus

so00.ru/ff0cb820
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MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAarHuTHBIMU KoJIeOaHUAMU

®opmyna ToMcoHa. 3aK0H COXpaHEHUS

bubnunorexa LIOK

15 SHEPIruU B UJI€ALHOM K0JIeOaTeIbHOM https://m.ed-
KOHTYype s00.ru/ffoch9c4
[IpencraBneHue o 3aTyxaronmx Koyeoa-

bubnuorexa [IOK
HUsX. BEIHYK/ICHHBIC MEXaHUYICCKUE KO-
16 nebanud. Pesonanc. BeinyxneHasie hitps://m.ed-
' ' 4 s00.ru/ff0cbb86
AIEKTPOMArHUTHBIE KoJeOaHus
[lepemennsbiit Tok. CUHYyCOMAATbHBIN TIE-
N bu6nuorexa LIOK
pEMEHHBIN TOK. MOIIHOCTH MEPEMEHHOTO

17 TOKa. AMIUIMTYIHOE U JEUCTBYIOLIEE hitps://m.ed-

' Y Yio 500.u/ffOchd34
3HAUEHHUE CUIIbI TOKA U HATPSHKEHUS
Tpaucdopmarop. [IpousBoactso, nepe-

18 Jla4ya v NoTpedIeHNe dIeKTPUIECKOM
SHEPTUU
YCTpOHCTBO M PaKTHUYECKOE TPUMEHe-

bu6mmorexka [IOK
HHE AJICKTPUUECKOTO 3BOHKA, TeHepaTopa

19 NIEPEMEHHOTO TOKA, IMHUN 3JIEKTPOTIepe fitps://m.ed-

P ’ tporep so0o.ru/ff0cc324
nad
DKOJOTUYECKUE PUCKU TIPU TTPOU3BO/I-
20 CTBe 2NeKkTposHeprun. KynbTypa ucnosnb-
30BaHHS AJIEKTPOIHEPTUU B TIOBCETHEB-
HOM JKU3HU
MexaHnuecKkre BOJIHBI, YCIIOBUS PaCIpo-
bu6nmmoreka [IOK
crpanenus. [lepuoa. CkopocTs pacmpo-
21 https://m.ed-

CTPAHCHUS U NJINHA BOJIHBI. HonepeqHHe
" IMIPOAOJIbHBIC BOJIHBL

s00.ru/ff0ccab4
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3Byk. CkopocTb 3ByKa. [ poMKOCTb 3ByKa.

bu6nunoreka [IOK

22 https://m.ed-
BeicoTa Tona. TemOp 3ByKa 500 1u/ffocecoc
DNEeKTPOMarHUTHbBIE BOJIHBL, UX CBOMCTBA bubmmorexa [IOK

23 1 ckopocTsb. IIIkana 351eKTpOMarHuTHBIX https://m.ed-

BOJIH soo.ru/ffOccfe0
24 [IpuHIMITBI paIHOCBS3U U TEICBUICHHUS.
PazButue cpencts cBa3u. Pagnonokanus
KontposnbHas padota «Konebanus u bubmorexa HOK

25 BOTHLD https://m.ed-

! s00.ru/ff0cc6f8
[IpsiMonMHEIHOE pacpOCTpaHEHUE CBETA bubmuotexa [IOK

26 B OJJHOPOAHOMH cpene. Todednslit ncTou- https://m.ed-

HUK cBeTa. JIyd cBeta $00.ru/ff0cd350
OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS bub6nmoreka [IOK

27 csera. [loctpoenue n3obpakeHuit B https://m.ed-
IJIOCKOM 3€pKajie $00.ru/ff0cd4e0
[Ipenomiienue ceeta. [losiHOE BHYTpEH- bubmmorexa [IOK

28 Hee oTpakeHue. [IpenenbHbIi yrou mnosm- https://m.ed-

HOTO BHYTPEHHETO OTpaKCHUS $00.ru/ff0cd7f6
JlaGopatopHas pabota «3mepenue no- bubmorexa OK

29 https://m.ed-
Ka3aTteJs MPeJOMIICHUs CTEKIIa soo.ru/ffocds7a
JIunssl. [loctpoenne nzobpaxenuil B bub6mmorexa LIOK

30 nuH3e. Popmysia TOHKOU JIUH3BI. Y BEJU- https://m.ed-
YeHHe JINH3BI so0o.ru/ff0cddle

31 JlaboparopHas pabota «MccnenoBanue

CBOWCTB M300paXCHUN B JIMH3AX)»
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Hucniepcust cBera. CiiokHBIN coCcTaB Oe-

32 noro cBeta. LIer. JlaboparopHas paboTa
«HabnroneHne qucnepcuu CBETay
WnTepdepennus creta. Judpaxus bubmmorexa [IOK
33 N https://m.ed-
ceeta. [ludpakuronnas pemeéTka 500.ru/ffoced22
bu6mmoreka [IOK
[TomepeuynocTs cBeTOBBIX BOMH. [lomnsipu-
34 https://m.ed-
AUt cBeTa s00.ru/ff0cf02e
35 OnTrueckue MpruOOPHI M YCTPOCTBA U
YCIIOBUS MX 0€30MacHOr0 MPUMEHEHUS
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU bubmuotexa [IOK
36 mexaHuku. [locTynaTsl crienuanbHOMI https://m.ed-
T€OPUU OTHOCUTEIIBHOCTH $00.ru/ff0cf862
OTHOCUTENBHOCTD OHOBPEMEHHOCTH. bubnunoreka [JOK
37 3ameUIeHHe BPEMEHU U COKpAILEHUE https://m.ed-
JUIAHBI s00.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON Ya- bubmmorexa [IOK
38 ctunbl. CBSA3b MacChl C SHEPrUei U UM- https://m.ed-
MyJIbCOM. DHEPTHUsI TOKOS s00.ru/ff0cfc68
Kontponbnas padora «Ontrka. OCHOBBI bubmorexa OK
39 . https://m.ed-
CHEIUAIBHON T€OPUH OTHOCUTEIBHOCTI so0.ru/ff0cf6r0
®otonsl. Dopmyina [lnanka. JHeprus u bubmorexa HOK
40 https://m.ed-
MMy GoTona s00.ru/ffOcfel6
OTtkpsiTHE U UccaenoBanue GoTodd- bubmorexa OK
41 https://m.ed-

dekra. OnbiTel A. I'. CToneToBa

soo.ru/ffOcffc4
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3akonsl pororddexra. YpaBHeHHE bubmuorexa [IOK
42 OiHmTeHa 1715 hoTodddekra. https://m.ed-
«KpacHnas rpanuna» potorddexra $00.ru/ff0d015e
Hasnenue cera. OnbiTe [1. H. JIeGe- bubmorexa OK
43 < . https://m.ed-
neBa. XUMHUYECKOE JICHCTBUE CBETA 500.1U/ff0d04a6
TexHu4eckne ycTpoicTBa U IpaKkTuye-
44 CKoe mpuMeHeHue: GoTodnemMeHT, HoTo-
JaTYUK, COJIHEYHAs 0aTapesi, CBETO MO
bu6nuorexa LIOK
Pemenue 3agad mo reme «I€MEHTHI
45 N https://m.ed-
KBAaHTOBOU ONTHKU 500.1U/ff0d0302
Mopens atoma Tomcona. OnbiTe Pesep- bubmnorexa [IOK
46 ¢dopaa o paccessHUIO O-YaCTHII. https://m.ed-
[Inanerapnas Mmozenb aToma s00.ru/ff0d091a
bu6nmoreka [IOK
47 IToctynatel bopa https://m.ed-
s00.ru/ff0dOafa
Nznyuenue u nornomeHue GOTOHOB MPU bubnmoreka [JOK
48 nepexo/ie aToMa ¢ OAHOTO YPOBHSI HEP- https://m.ed-
Uy Ha Apyroi. Buael cnektpos s00.ru/ff0d0afa
BoHoBEIe cBOMicTBa acThll. BOIHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM 1ya- bubmorexa OK
49 P v pTyCIyAp Y https://m.ed-
an3M. CIIOHTaHHOE U BBIHYK/ICHHOE H3- 500.ru/ff0d0cas
JTy4eHue
OTKpbITHE PATMOAKTUBHOCTHU. OMBITHI bubmuorexa [IOK
50 Pesepdopna no onpenenenuto cocraBa https://m.ed-

PaauOaKTUBHOIO U3JTy4CHUS

so00.ru/ff0d0fd2
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CgoiicTBa anbda-, 6era-, raMmmMa-u3nyde-

o1 HUs. BiusiHME paguoakTUBHOCTH Ha KH-
BbIC OPraHU3Mbl
OTtkpbITHE IPOTOHA U HEWTpOHA. U30-
N bu6mmoreka [IOK
Tombl. Anb(a-pacnan. IIeKTPOHHBINA 1
52 OBHTDO  Geta-nacran. Cannia https://m.ed-
MO3UTPOHHBIN OeTa-pacnaf. ['amma-
p P 500.ru/ff0d1162
U3JIy4CHHE
DHeprus CBSI3U HYKJIOHOB B szipe. S nep-
. bu6mmoreka [IOK
Hble peakuu. Snepusiii peakrop. [Ipo-
53 5 https://m.ed-
JIeMbl, TIEPCIIEKTUBBI, SKOJIOTHUECKHE
- TTeP o 500.ru/ff0d1356
ACIEKTHI AJIEPHON YHEPIeTUKH
DneMeHTapHbIe YacTullbl. OTKPBITHE TIO-
3UuTpoHa. MeTo bl HAOMIOIEHUS U PEru-
bu6mmoreka [IOK
CTpalliy DJIEMEHTAPHBIX YaCTHII.
o4 K . o . . https://m.ed-
JIBIA CTOM « JTaMEHTAJIbHBI
pyT N yH . 500.ru/ff0d0e38
B3aMMOJICHCTBUS. EquHCTBO (hr3mdaeckoi
KapTUHBI MUPa»
Bun 3Bé3gHoro Heba. Co3Be3aus, spkue
55 3BE3/IbI, TUTAHETHI, UX BUJIUMOE JIBUKE-
Hue. CoHevHas cuctema
56 Comnue. ConHeuHnast akTUBHOCTh. McTou-
HUK Hepruu CosHIa U 3BE3 ]
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE&3bI IJIaBHOM OCIEN0BATEIILHOCTH.
S7 Buytpennee ctpoenue 38€371. CoBpeMeH-

HBIC MTPCACTABJICHUA O IMIPOUCXOKIACHUU U
OBOJIOIHNH COJIHI_Ia n 3Bé3)1



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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Mueunsbiii [Iyte — nama [Manaktuka. [To-
JokeHue U aBrkenue CosHia B 'anak-
tuke. ['anakruku. YEpHbIE ABIPHI B Apax
rajgakTUK

59

Bcenennas. PazOeranue ramaktuk. Teo-
pust bonbioro B3psiBa. PennkToBoe
n3inydyeHue. MerarajiakTuka

60

Hepemennsie npobieMbl aCTpOHOMUU

61

KonTponbHas pabora «1eMeHThI acTpo-
HOMUH U aCTPODU3UKI

62

63

O606maromuit ypok. Ponb pusuku u
aCTPOHOMMHU B IKOHOMUYECKOM, TEXHOJIO-
TUYECKOM, COMAIbHON U 3TUYECKOM ce-
pax eATeIbHOCTH YeJI0OBEKa
O6006matrommii ypok. Pons u mecto du-
3UKHU U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpa

64

O6o06maronumii ypok. Ponb Gusudeckoit Teo-
puH B GOPMHUPOBAHHUHU TIPEICTABICHUH O PH-
3U4ECKOM KapTHHE MUpPA

65

Ob6o6maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00ILEM Py COBPEMEH-
HBIX €CTECTBEHHO-HAY4YHbIX IPECTaBIe-

HUW O TIpUpOJIC

66

Pe3epBHbIil ypok. MaruuTHoe 1noJie.
3JICKTpOMaFHI/ITHa$I HHAOYKIUA

67

PeszeprubIii ypok. Ontuka. OCHOBHI CHIEIIH-
ATLHON TEOPUH OTHOCUTEIHLHOCTH




Pesepnsrit ypok. KantoBas ¢puznka. Jie-

bu6nunoreka [IOK

68 1 https://m.ed-
MEHTHI aCTPOHOMHH U acTPOPH3UKH $00.1u/ff0d1784
OBHIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30OBATEJID-
HOI'O NPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISA YUEHUKA

» dusuka, 10 kmace/ Msxumes I'. 4., Byxosues b.b., Corckuit H.H. o pe-
naxiueit [TapdentreBoit H.A., AxumonepHoe o0miectBo «M31aTembCTBO
«IIpocseuienue»

» ®usuka, 11 kinacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox pe-
nakmuent [TapdentreBoit H.A., AkunmonepHoe obmectBo «M31aTenbCcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET



