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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUA M TpeOOBaHUM K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MmporpaMMbl BOCIHTAHHS |
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Penepanuy, peann3yommux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuarommxcs 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METAlPEAMETHBIM pe3yJIbTaTaM
OOy4eHMsI, a TaKXe€ YUYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4Ye€OHBIMM mpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM HM3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TIIAHUPYEMBIE PE3YIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOy4eHus.

@dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu’ 00 okpykatoiieM mupe. LLIkonpHBIN Kype GU3HKH — CUCTEMOOOpa3yIoImuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB M SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢usnueckoir reorpaduelr U actpoHomuen. Hcmonb3oBaHWEe W AKTHUBHOE
OpUMEHEHUEe (U3MYECKUMX 3HAHUW  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4eHHs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
N3ydyenue Qu3Mku BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (GOPMHUPOBAHHUE YMEHUI NPUMEHSTH
HAy4YHbIH METO] TO3HAHUS [IPU BHINIOJHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca (u3uku aJii ypOBHS CpEeAHEro oOLero oOpa3oBaHUsA
NOJIOKEH P HWACH, KOTOpblE MOXXHO paccMaTpUBaThb KakK IPUHLUIBI €ro
IIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3/ieloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (HU3MUECKON HAYyKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOIeMaMH.

Hoess npuxnaomoit  manpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYEHHBIX TEOPUHN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJIepKaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTWW, a TaKXke OOCYXKIECHHs
npo0JieM palMoHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl ABJIAIOTCS (usmueckue teopun (popmupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O NPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONUCAHUSA €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOIIECCOB).

CHCTEMHO-AESITENIbHOCTHBIM MOAX0 B Kypce (DM3HKH peau3yercs Mpexse
BCEro 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU JESITEIbHOCTH 00Yy4YaroluXxcsl.
st 6a3oBoro ypoBHSI Kypca (U3MKA — OTO MCIHOJIB30BAHHE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JaOOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHCOK YUEHHUUYECKUX
NpaKTUYECKUX paldoT. BbiaeneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
00pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM oOOecreunBaeTrcss OBJAJECHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIIEIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM uist pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UUECKON MOJIEIIBIO, MTO3BOJIAIONINE TPUMEHSITh N3YUYE€HHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuangbHO-
TEXHUYECKOMY O0OecreueHni0 y4dyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha YpOBHE CpEIHEr0 00IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpeaMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYHOro IMkia. B kaOuHere (U3MKH JOJDKHO OBITh
HE0oOXOoIMMOe JlabopaTopHOE OOOpY/IOBAaHUE [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYeCKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IMOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMmMe Mo (U3NKE KIIOYEBBIX JEMOHCTpAIMi IS
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUA M  TPOLECCOB, HSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpymOBaHHE JII YUYCHUYECKHX TMPAKTUYECKUX padoT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
1a00paToOpHOro O00OPY/IOBAaHUS JAOKHBI OBITH TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHUS OOYYaIOIIUXCA K HAy4HOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
MCCJIEI0BATEIHCKOI0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHUpPOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMsI MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHnue yMeHUH OOBSACHATH SBJICHUS C HUCIHOJb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (PU3UKHU NJI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

Joctkenue 3Tux 1enei o0ecrneurnBaeTcsl peuieHueM CIeIyIouX 3a/1ad B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUN 00 o0IIUx bu3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKJTFOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIs
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHUs] pa3INYHbIX 3aJad C SBHO 3aJlaHHOU
(Gu3nuecKol MOJENbI0, 3aJad, IOAPa3yMEBAIOIIUX CAMOCTOSATENbHOE
co3/iaHue PU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHHUE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHMS M IMPOBEACHUS
bu3MUeCKNX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHQPOpMAIINH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3[IaHUE YCIIOBHUM JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BBII ypOBEHb) HAa YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautrcs 204 yacon: B 10 knacce — 102 vacos (3 yaca B HEZAEINIO), B
11 xnacce — 102 gacoB (3 yaca B HEZIEIO).

[Ipennaraempiii B mnporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHIOBAaHHBIM, YYHUTENh JEIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.



COJEPXAHME OBYYEHUA
10 KIJACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib JKCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople MU LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBHIKCHHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpenHsss CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUuaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMbI KOOpIUHAT.
CiioxeHune nepeMeneHnii U CI10KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSIMOJIMHEWHOE IBWxkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U [epeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOoe najsieHne. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuaJbHOW TOYKH IO
OKPYHOCTH C MOCTOSTHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIUHEMHAS
ckopocTs. [lepuona u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JNBWKECHHUE CHAPSAO0B, LEIHBIE U PEMEHHBIE ITEpeaavu.

Jlemoncmpayuu

Mopens cucteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue aBWKeHHs Teja, OPOILIEHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHS! MEXAY IMYTSAMH, MNPOWICHHBIMU TEIOM 3a
MIOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHU MIapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM TOUKU. Tperuil 3aKkoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tskectu. llepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenus ). Cumna tperusi. Cyxoe
Tperne. Cuina TpeHUs! CKOJIBKEHHS U cujla TpeHus mokos. KoaddunueHt tpeHus.
Cuna conpOTUBIICHUS NPU IBUKEHUU TEJa B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpallaTelbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cuel. YcnoBus
paBHOBECUS TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHMEe nHEPIUNL.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NMOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAKOIIUX B NPYKUHE U
pe3rHOBOM 00pasIle, OT ux aedopMariuu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Pabota cuiibl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi MarepuasibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPIUU.

[TorennuanbHas DHEPIUS. [TorennuanbHas SHEPrus YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loreHUMaIbHBIE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsizb  paboThHI
HEITOTEHUHUAJIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v HEynpyrue CTOJIKHOBEHMUS.

TexHUuecKne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPTUu
TE€Ja Ha IPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MoJgekyasipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YaCTUL] BemlecTBA. MOJENU CTPOCHUS Ta30B, XKUIKOCTEN U
TBEPABIX TEN U 00BICHEHHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojienell. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJI€abHOTO ra3a. AOCONIOTHas TeMmIilepaTypa Kak mepa
CpeaHe KHUHETHMYECKOW SHEPruM TEIUIOBOrO ABWKEHUA dvacTull rasza. lllkanma
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lampToHa. M30mpoliecchl B UICATHLHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHrWe H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 TP PY3UN )KUIAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Onpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUMU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOT O
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TerioThl U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HWJCAJBbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IelIbHasA TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TEI10TH NpH TEIonepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KoadduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo u ero xodgduiMeHT Mone3Horo
JEHCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tela MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJ JEHCTBHEM C)KATOro BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpAIIu).

N3MeHeHne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnsvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIQAKHOCTh BO3Ayxa. HacelmeHHbIM nap. YaenbHas TeErioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTAUTH3aIys. Y nenbHas Teruiora miaBiaeHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJTYUYECHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEePUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pasznen 4. daekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzaumsi Tell. OJEKTpUYECKUM 3apsan. JlBa BHIa DIEKTPUYECKUX
3apanoB. IIpOBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOrO 3aps/a.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli AJIEKTPUUECKUMN 3apsil.
Onektpudeckoe mnone. HampsoxéHHocTh  dyekTpuueckoro mnons.  IIpuHnmn



CYIEPIIO3ULIAN BJIEKTPUUYECKUX MOJIeH. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
NMOTEHIUANOB. [IpOBONHMKM W JMAIIEKTPUKHA B 3JIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcarop. DIeKTpOEMKOCTh TIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DSJCKTPOCTATHUYECKas 3alluTa, 3a3eMIIEHHE AIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAIEKTPUUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

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

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenune. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
AIEKTPUYECKOr0 TOKA.

DJNIEKTPOJBIKYIIAsA CUJIA M BHYTPEHHEE COINPOTUBJICHHWE HCTOYHHUKA TOKAa.
3akoH Oma 11 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIECKTPOJIH3.



DIIEKTpUYECKAM TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, PEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYITPOBOAHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTh BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenne 35eKTpOABMKYIIEN CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usmku 6a3oBoro ypoBHs B 10 Kjacce OCYyIIECTBISCTCS C
YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
TO3HAHWS: SIBJICHUE, HAyYHBIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMBbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, rurnepbosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuueckoe NBIKEHHE B KHBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOU MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMIyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIYYEHNsT COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrostHHbIE ~ MarHUTHl.  B3ammomencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe none. Bekrop MarHuTHOM uMHAyKuuu. llpuHmmn cyneprno3uuuu
MAarHuTHBIX Mojded. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JWMHWUKA MarHuTHOW
VHJYKIMH 110JI1 NOCTOSIHHBIX MArHUTOB.

MarauTHOe T1ION€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO TOJISI JJMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
IPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeiicTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBlieHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Ione. PaGora cunsl Jlopenma.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOMU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHHA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykunu dapasnes.

BuxpeBoe anekTpuyeckoe molie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTE.  SIBJIeHHME CaMOMHAYKLIMH. OJIEKTPOABWXKYIAs Cuja
CaMOUHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckre YCTPOHCTBA M NPAKTUYECKOE TMPHUMEHEHUE: TOCTOSHHbIE
MAarHMThl, JJEKTPOMArHUThl, J3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

eiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBWKYIIEH CHJIBI MHIYKIWUA OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue aBiaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
[Mapmonunyeckue konebanus. [lepuon, wacrtora, amruiutyaa u (asza kKojieOaHUM.
[IpyxvHHBIN MassTHUK. MareMaTH4eCKUl MasiTHUK. Y PaBHEHHE TapMOHHYECKUX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
ANIEKTPOMArHUTHBIMU KoneOanusiMu. Popmyrna TomcoHa. 3akoH COXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy)1€HHBIE 37IEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennsiii TOk. CUHYCOMIAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKA H
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUIECKOM
SHEPruM. DKOJOTMYECKHE PUCKHU MPHU MPOU3BOJICTBE ANeKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPT MU B TOBCETHEBHOM )KU3HMU.

TexHu4yeckre yCTpOHMCTBAa W MPAKTUUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIUHUU JICKTpOIepe1ay.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KojieOaTeNbHONM CHUCTEMBI (NMPYKUHHBIA WU
MaTEMaTUYECKUN MaSTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuwinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocieIOBaTEIbHOM COEAWMHEHWU PE3UCTOpPA, KATYLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TEpHUOa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B ILENM W3 IMOCJIEAO0BATEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacripocTpaHeHuss W JyiMHa BoJHbl. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaXXCHHUE, MpeIoOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenims. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBanue U pacpOCTPAHEHUE MONEPEUYHBIX U MPOIOTBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOUW PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW U
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHUE, Mosipu3anus, udpakuus, MHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsmMonMHENHOE pacHpoOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. ToUeUHBIN HCTOUHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceera. CioxHbIi cocTaB Oenoro csera. Ler.

Cobuparomiue u pacceuBarolve JuH3bL. ToHkas nauH3a. DoOKycHOE
paccTOsIHME W ONTHYEcKash cuja TOHKOM JuH3bl. IlocTpoeHue uzoOpaxkeHHil B
coOMparoMX U paccenBarolnx JuH3ax. PopMysia TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONITHUKH.

BonnoBast ontuka. Wurtepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cBera. [udpakuvonHas pemérka. YciloBue HAOIIOIECHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsI
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npuOOpBkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHnu crera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3mepenue nokaszarens NperoMIICHUs CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  lloctymars
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKpAICHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEr U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbI. DHEPTHU
TIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEPTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.

OtkpeiTie u uccienoBanue ororddexra. OnpiTel A. I'. CroneroBa. 3akOHBI
dororddexra. YpaBuenue DunmreitHa mis dorodddexra. «KpacHas rpaHuiiar
dotoaddekra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, CojiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®orord ekt Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHeETHEro (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO 0 -9acTHIIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornonieHue
(GOTOHOB TNpHU TMepexojie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMN
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpOWCTBA WM NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmronenne nuHeyaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKphITHE
pamuoakTuBHOCTH.  OmbiTel  Pedepdopna 1o ompeseneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoictBa anbda-, Oera-, ramma-u3JIy4deHHUS.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sapa. Mzoronsl.

Anbda-pacnian. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledekT maccel sapa.

SnepHble peakuuu. JlesieHue u cUHTE3 SA€EP.

Anepneiii peaktop. Tepmosnmepubiii cunTe3. I[IpoOiieMbl W TEPCHICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAaOJIIOICHHS U PETUCTPALIMU 3JIEMEHTAPHbBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO pu3znyueckoi KapTUHBI MUPA.

TexHu4yeckne ycTpoWCTBa U NMPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TPEKOB YacTHUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Otansl pa3BUTHs acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, sSpKUe 3BE3JbI, TUIAHETHI, UX BHUIWMOE
JIBIDKCHHE.

Conneynas cucrema.

Conune. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum CoyHIIA U 3BE3.
3BE3M1BI, UX OCHOBHBIEC XAPAKTEPUCTHUKHU. J(MarpamMma «CHEKTPAJIBHBIM KJIacc —
CBETUMOCTB». 3BE3/IbI TJABHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW MOCIIEIOBATENBHOCTH. BHYTpEeHHEEe CTpOoeHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KU3HH 3BE3I.

Muneunbiii [Tyte — Hamia ['amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE ABIPBI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabooenus

HaGntoneHus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH TS ONpEeIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIapUs U SIPKUE 3BE3BL.

Hab6ntonenus B Teneckon JlyHsl, maner, Miueunoro Ilyrtu.

O0o01maroee NOBTOpeHne

Ponr Qusuku u acTpoHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOU KapTHUHE MHpPA, POiIb PU3HMUECKON TEOpPUHU
B (GOpPMHpPOBAHMUM TIPEJCTABICHUNA O (UUYECKON KapTHUHE MHUpa, MECTO
dbu3nyecKkoil KapTHHBI MHUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
Y4ETOM CONEPKATEIBHBIX MEXIPEIMETHBIX CBA3€M C KypCcaMHM MAaTE€MAaTHKH,
OMOJI0TUHU, XUMUH, Treorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIeHHE, SKCIIEPUMEHT, MOJICTUPOBaHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pemIEHUE CHCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M MX IMPOEKUMWHA HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK MOA0OUSI TPEyTrOJIbLHUKOB,
onpeJiesIeHne IoNaau TOCKUX GUryp u oobema Ter.

buonocusa: »nekTpuueckue SBICHHUS B SKUBOW MPHUPOJE, KoJieOaTeIbHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsI CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKOW PpEHIETKH, CIEKTPaIbHBIN
aHaJIu3.



l'eocpagusa: MarHUTHBIE TONMIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(doTochEMKA 36MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIUOHHASA II€4Yb, pPanap, PaaAMONPUEMHMK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHMCKOro O0OIIECTBa, pacUIUpEeHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3alliid OCHOBHBIX HAIpPaBICHUIN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIUU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
J€EMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO HEATEIBbHOCTh B MHTEPECAX TPaX)IaHCKOIrO
00IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allnu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH pOCCHICKOU rpax JTaHCKOMU WJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHUE K MUPY, BKIIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PM3MKOW M TEXHUKOW, YMEHHUE COBEPIIaTh OCO3HAHHBINA BEIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOAIHHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEHU CPElle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacIIMpEeHre OIbITa JEATEeIPHOCTH JKOJOTHYECKON HaIlpaBiICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUH JIeATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE
u3ydeHuss  (GU3MKH ~ OCYIIECTBJISITh  MPOEKTHYID W HCCIEI0BATEIbCKYIO
NeSTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENSITh eI MAEATEIBbHOCTH, 3aJ1aBaTh IMapaMETPbl M KPUTEPUU HX
JIOCTIKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHbTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPHU PEITICHUH )KM3HCHHBIX MTPOOJIeM.
ba3oBble ucciaenoBare/ibCKue JAeliCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKOl HAyKU;



BJIaJIETh HABBIKAMU y4E€OHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pEelIeHUs 3aJlay (PU3MUYECKOr0 COJIepKaHUsl, NPUMEHEHUIO Pa3IuYHbIX
METOI0B MO3HAHUS;

BJIAJE€Th BHJIAMH JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pEelIeHUs, HAaXOAUThb ApryMEHTHl i J0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE€ PpEUICHWs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

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

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3MUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTh IOHCK, aHAJIM3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanui0 WHGOpMAIMU Pa3Iu4HbIX BHIOB U (Popm
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIOIB30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWI B PEIICHUH KOTHUTWUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PEeCcypcocOepeKeHMs, TMpPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpXKaHUS B Pa3IUYHbIX (QopMarax ¢
y4€TOM Ha3Hau€HUs UH(MOpPMAIMK U LEIEBON ayAUTOPUHU, BBIOMpPas ONTUMAIIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHHBePCcATbHbIE YueOHbIE 1eHCTBUS:
OCYIIECTBIIAThH OOIIEHUE HA YPOKaX (U3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh TPEANOCBUIKH  KOH(MIWKTHBIX CUTyalldd W CMsT4aTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB Y BO3MOKHOCTEH KaXJ0I0 YJICHA KOJUIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JNOCTHIXKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,
pacupenensTh poii ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh PE3yIbTAThI
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMAaHJbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh HJAEHM C TMO3UIMU HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE TIOBEICHHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh NHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBIBIATH MPOOJIEMBI, CTaBUTh U (OPMyIHpPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX W KadyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHHS MPAKTUYECKON pabOThI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTECHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh e€ro, OpaTh Ha celd
OTBETCTBEHHOCTbH 3a PCIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJIETh ~ HABBIKAMHU  TO3HABATEIBHOM  pediekcuu Kak  OCO3HaHUsA
COBEpIIAEMbIX JCHCTBHA M MBICIUTCIBHBIX IPOILIECCOB, HMX PE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
perieHus;



YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX TMIPU aHAMU3E pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJNW3Ee PEe3yIbTaTOB
JeSITEIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA ONMIMOKH.

B mporecce qocTmKeHNUS TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIICHCTBYETCS OMOIIMOHATBHBIH WUHTEJUICKT, Iperoaraouui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CTIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHHE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBAThCS K
AMOIMOHAJILHBIM U3MEHCHHSIM M TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kJjacce mnpeaMeTHbIe Pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOMN JACSITEIHHOCTH JIOEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENCH:
MaTepHalibHasi TOUYKa, MHEpIUaIbHAsl CUCTEMa OTCU€Ta, aDCOIIOTHO TBEPJOE TEIO,
U7ealIbHbIN ra3, MOJIEIN CTPOCHHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MpU PelIeHUH PU3NYECKHX 3a/1ay;

pacrnio3HaBaTh (pu3MYECKUE SBICHUS (MPOIIECCH) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHWHOE
JBIDKCHHE, CBOOOJHOE TAJEHHE TeJ, JBI)KCHHE IO OKPYKHOCTH, WHEpLUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3ALHUS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHNE JABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBHITOM
cocylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
AIEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEITUYWHBI:
KOOpAWHATA, IyTh, IMEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAsl DHEPIUs, MOTECHUUAJIbHAsI HEPTUs, MEXaHUYEeCKast
paboTta, MeXaHUYECKass MOIIHOCTh; MpPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICI HMCHONB3YEMbIX BEIMYMH, MUX OOO3HAYCHUS] W EIAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUSA,
UCTIONBb3Yya (DU3MYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpemaHss
KMHETUYECKAs] YHEPTUSl XaOTUYECKOrO JBWXKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI DHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENs; TPU OIMHMCAHUH
NpaBUJIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
0003Ha4YeHUsT U CIUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BETMYNHAM;

ONUCHIBATh U3YUYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sIBJICHUST (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BEIUYMHBI: SJIEKTPUUECKUM 3apsij,
AIEKTPUYECKOE TO0JIE, HAMPSX)KEHHOCTD MOJs, MOTEHIUAJ, PA3HOCTh MOTEHLIHUAJIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUNA CMBICT HUCIHOJIb3yEMbIX
BEIWMYHMH, WX OOO3HAUCHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTAHHYIO0 (PU3MYECKYIO BEJIMUHUHY C IPYTUMU BEIUYUHAMU;

aHAM3UPOBATH (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBI M MIPUHIUINBIL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
NPUHIUIT CYNEPIO3UIMA CHWJI, MPUHIIUI PABHOMPABUS HHEPIHAIbHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYID TEOPHUIO CTPOECHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBhIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUYECKOrO 3apsna, 3akoH KyioHa, mnpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIIMIIBI JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONIHATh DKCIEPUMEHTBI TI0 MCCIENOBAaHUI0 (U3UYECKUX SBICHUM U
IIPOIIECCOB C HCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUsS, MPOBOJUTH OMNBIT U
dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIHYUH, TIPH
3TOM BBIOMpaTh ONTHMAJBHBIA CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMH  BEIHMYMHAMH  C
UCIIOJI30BAaHUEM TPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAaOJIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh TpaBwUiia OE€30MACHOT0 TPy/a MPHU MPOBEACHUU HMCCIEIOBAHUIN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U IMPOEKTHOU
JESATENbHOCTU C HMCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCTIONB3Ys (PM3MYECKUE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHSA 3aa9n
BBIOMpATh (PU3NYCCKYIO MOJCIb, BBIACIATh (PU3HUCCKHE BEIIMUMHBI M (OPMYIIHI,
HEOOXOoMMMbIE NIt €€ pEelieHUs, MPOBOAUTH PACUEThl M OIICHUBATh PEaTbHOCTH
MOJTYYCHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penIaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LENOYKY PacCyXICHHI C ONMopoil Ha M3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCTIONB30BaTh  MPH  pPEUICHMH  y4eOHBIX  3aJady  COBpPEMEHHbBIC
WH(GOPMAITMOHHBIE TEXHOJOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTECPIIPETAIINH
U TIpEJICTaBJIeHUs Y4eOHON M HAYy4YHO-TIOMYJSpHOM MHPOpPMALIUU, MTOITYYCHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIEr0 MHpa, B pPAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpU OOpalIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYXKAIOIIeh cpelie;



paboTath B TpYIINE C BBIIOJIHEHUEM Pa3JIMYHBIX COLMAIbHBIX POJIEH,
IUIAaHUPOBATh paldOTy TPYIIbI, pPalMOHATBHO pPACHpPEAeNsITh OOsI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.

K xonmy obydenuss B 11 kiaacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIBHOCTH JIFOAEH, LIEIIOCTHOCTh U E€IUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJENei:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jy4 CBETa, TOUEYHbIA UCTOYHUK CBETA, SIACPHA
MOJI€JIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO sijpa MPU PEIICHUH (PU3HUUECKUX
3a7ady;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JAECHUCTBUSA TOKA, B3aUMOACHCTBHUE
MAarHMTOB, DJICKTPOMAarHUTHas WHIAYKIHWS, JE€UCTBUE MArHUTHOIO TMOJs Ha
IPOBOJHUK C TOKOM M JBWXKYIIMUCS 3apsi, IJICKTPOMArHUTHBIE KOJeOaHUS |
BOJIHBI, MPAMOJMHEUHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIIOMIICHUE,
uHTepdepennus, audpakuus ¢ MOOJsSpU3alUs CBeTa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuii 3pdekt (poroaddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBECHUE
JMHENYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAs MW MCKYCCTBEHHAas

PAANOAKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BCIIICCTBA (3H€KTpI/I‘I€CKI/IC, MAarHuTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) 4|

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCHOJIb3Ys (PU3MYECKUE BEITUYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKLIHAST MarHUTHOro mnois, cuia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUECKOrO W MArHUTHOI'O MOJIEHW, MEPUOJ U YacToTa
KoneOaHuii B KoJIeOAaTENbHOM KOHTYype, 3apsii M CHila TOKa B MpoIecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKass CHUjia JIMH3bI, NPU OMHCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUUN
CMBICIT HCIIOJIb3YEMbIX BEIWYMH, WX OO0OO3HAYCHHs] W CIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh M3YYECHHBIC KBAHTOBBIC SBIEHUS M IPOLECCHI, HCHOJIb3Ys
¢duznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPIUs U UMIYJbC (POTOHA, IEPUOJ NIOJypacajia, SHEPIHsl CBI3U
ATOMHBIX Sifiep, NpPU ONUCAHUM TMPABWIBHO TPAKTOBATh (HU3UUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIUYUH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HUYECKYI0 BEIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHNUE (DU3NIECKON BEITMYUHEI;

aHANIM3UPOBATH (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIONIB3Ys (PU3nyecKue
3aKOHBbI M MIPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAJIIEIBHOTO
COCIUMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
MHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODuHIITeHHa nns gotorddexra,
3aKOH COXPAHEHUs 3HEPrUHU, 3aKOH COXPAHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmlajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUNA W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MpU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHHIC
METOJbI OLICHKH MTOIPEITHOCTEN N3MEPECHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PM3MYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OpSIMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AIaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHNS;

coOoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOU
JESITENHbHOCTU C HCIOIB30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOMMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHHBATh PEAIbHOCTb
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 33/1aUd: BHICTPAUBATh JOTUYECKH HEMIPOTHUBOPECUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHOW M HAYyYHO-TIOMYJSIpHOW MH(POPMAIIUU, TTOTYIECHHON W3
pa3IMYHBIX UICTOUHUKOB, KPUTHUYECKU aHAJIM3UPOBATh MOIy4yaeMyto HH(OPMaIIHIO;

OOBSCHATHh TPUHIMUIMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MACHOT0 HCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MPU OOpalllEeHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PA3IUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PaUOHAIBHO paclpeeisTh OOSA3aHHOCTH M
IJIAaHUPOBATh JCATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OICHUBATH
BKJIAJl K&KJIOTO M3 YYACTHUKOB I'PYIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Kontposbusie | IlpakTuuyeckue
n/n MporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3zaen 1. HAYYHBIIH METO/ ITO3HAHUS ITIPUPO/IBI
1.1 HayunsbIii MeTOA TTO3HAHUS TPUPO,TBI 6 bubmmorexa [IOK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Wroro no pazueny 6
Paznen 2. MEXAHUKA
bub6nunorexa LIOK
21 Kuiematitia 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
22| Amnavmca 10 https://m.edsoo.nu/f16b68d7
N but6mmoreka [IOK
2. 1
3 Cratitica TSEAOrO Teta 3 hitps://m.edsoo.ru/f16b68d7
bub6naunorexa LIOK
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 hitps://m.cdsoo.rw/f1 666847
Uroro no pazgeny 31
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA
. bubmmoreka I[IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 13 1 hitps-//m.edsoo.ru/f16b68d7
but6mmoreka [IOK
3.2 Tepmoauuamuka. TernoBbsie MalTuHbI 15 1 hitps-//m.cdsoo.ru/f16668d7




Htoro no pazneny

28

Paznea 4. 9JIEKTPOANHAMUKA

4.1 DJIEeKTpUYECKOE 110J1e 17 Egi?;if;;ggi 16b68d7
4.2 [TOCTOSHHBII 2IEKTPUYECKHI TOK 18 Egi?;gf;;g rou}; 6b68d7
4.3 Toku B pa3nuyHbIX cpenax 2 E;?sjzj/ljl?:;{sigr?li 16b68d7
Hroro no pazgeny 37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 16




11 KJIACC

KonuuecrBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM ungpoBbie
Ne o/l P Konrpoabubie | Ilpakruuyeckue (micpp )
NPorpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. [loBTopenue
[ToBTOpEHue 2
Pazpnen 2. DJIEKTPOAUHAMMUKA
11 MarnuTHoOe noje. DIeKTpOMarHuTHas o1 ) ) bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 21
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4eckue U 3J1€KTPOMarHUTHBIE 24 1 3 bu6mmoreka [IOK
' Kosie0aHus U BOJHBI https://m.edsoo.ru/7f41c97c
2.2 Ontuka 21 3 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 45

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHH 4 bu6mmoreka LIOK
' OTHOCUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4

Pa3nea 4. KBAHTOBAS ®PU3UKA




bubmuorexa [JOK

4.1 KBanroBas u sigepHas pusnka 19 https://m.edsoo.ru/7f41c97¢c
Hroro o pazgeny 19
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o0611aroriee NOBTOPEHHE 11 ngg;gf:;;grouﬁf“cwc
Uroro no pazgeny 99
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 99




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konun4yecrBo yacos DJIEeKTPOHHBIE
JlaTa nudpoBbie
Ne ni/m Tema ypoka Koutpoabnbie | IlpakTnyeckue op
Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 dusnka — pyHAaMeHTaIbHAs HayKa O | 3.09 bu6nuoreka [IOK
IIpUpPOJE ' https://m.edsoo.ru/1beef346
) Hayunblii MeTO/ IIO3HAHUS U METOBI | 4.09 bubmuorexa [LIOK
nccneaoBaHus GU3NICCKUX SIBJICHUN ' https://m.edsoo.ru/3a7fde29
DKCIEepUMEHT U TEOPHUS B IIPOLIECCE
3 H03Ha§1/151 MIPUPO, LIpHa6JH(§) €HUE U 1 7.09 Bubmorexa IIOK
PHPOAEL. A ' htps://m.edso0.ru/34c49931
IKCIIEPUMEHT B (pr3uKe
4 CrniocoObI u3mMepeHus: Gu3nIECKux | 10.09 bu6nmoreka [IOK
BEJINYUH ' https://m.edsoo.ru/ca2def03
AOCOIIOTHAS U OTHOCHUTEILHAS
5 MOTPEITHOCTH U3MEPECHUM 1 11.09 bubmmorexa IIOK
p p ' https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYHH
MopemupoBanue B pusuke. Ponb u
MecTo (PU3UKHU B (POPMHUPOBAHUU
6 COB eM(i;HHOﬁ Ha(b 1?0171 Irc)a THHBI 1 14.09 bubmmorexa IIOK
p i . p ' https://m.edsoo.ru/eabbded 1
MHpa, B TPAKTUYECKON AEATEIbHOCTH
JIIoEN
Mexannueckoe asrmxkenue. Cucrema
orcyeta. OTHOCUTEIBLHOCTD
7 | 17.09 but6mmoreka [IOK

MCXaHHNYCCKOT'O IBUKCHUS. HpHMaSI n
o6paTHa;1 3aJa4 MCXaHUKH

https://m.edsoo.ru/e9a52{02




Paguyc-BekTop MaTepualbHON TOUKH,
€ro MPOEKLUU Ha OCU KOOPJIMHAT.

bu6mmoreka [IOK

8 Tpaexropus. [lepemernenne. 18.09 https://m.edsocL).IruBOal08a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NTpsIMONIMHEITHOE

9 neuxenue. ['paduyeckoe onucanue 21.09 bubnuorexa LIOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBU>KEHUS

10 CrnosxeHue nepeMenicHUN 1 24.09 bu6mmoreka [IOK
ckopocreil. Permenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHUE. 55,09 bu6muoreka [IOK
[IpssMosIMHENTHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onmcanme

12 MPSIMOJIMHENHOTO ABUKEHUS C 28.09 bubmmorexa [IOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOogHoOe majieHne. Y CKopeHue

13 CBOOOIHOTIO TMaJeHus. 3aBUCUMOCTD . bub6moreka [IOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpaduku

14 JIBmxeHue Tena, OpOIIeHHOTO MO/ 510 bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHOE nBUXKEHUE.

JIBU>KeHHE 10 OKPYKHOCTHU. YTJI0BasI
. bubmuorexa [IOK
15 U JIUHENHas cKopocTs. [lepuon u 5.10

yacrora. [leHTpocTpemMuTenbHOE U
MOJTHOE YCKOPEHUE

https://m.edso0.ru/33196fbe




KontponsHas pabota o teme

bubmuoreka [JOK

16 8.10
"Kunemaruka" https://m.edsoo.ru/1242£32¢
[lepseb1it 3ak0H HproToHAa.

17 HNHuepuuanbHble CUCTEMBI OTCYETA. 9.10 bu6muoreka [IOK
[Ipuaumn otHOCcuTENbHOCTH ["anumnes. ) https://m.edsoo.ru/5a9%e4a64
HewuneprmanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOEHCTBYIOIIAS CHJTIA. 12.10 bu6nmoreka [IOK
Bropoii 3akon Herorona. Macca ' https://m.edsoo.ru/141d3837

19 Bzaumoneinicteue Ten. Tperuit 3akoH 1510 bubnuorexa [JOK
Herorona ' https://m.edsoo.ru/57dba505
TIpuHIIMO cyIIEepnO3UIINY CHUII.

20 P:H_IGHI/IG 3ayi1qua MPUMEHEHUE 16.10 bubmorexa HOK

. p ' https://m.edsoo.ru/bdf997fb
3akoHOB HrroTOHA
3aKOH BCEMUPHOTO TATOTECHHS.
21 OKBUBaJICHTHOCTh I'PaBUTAIIMOHHON 1 19.10 bubmmorexa [IOK
_ p . ) https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChI

2 Cuia TSKeCTU U yCKOPEHUE 92.10 bubnuotexa [JOK
CcBOOOIHOIO MaJeHUA ’ https://m.edsoo.ru/22757f26
JIBmkeHne HeOECHBIX TEIl U UX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 23.10 bubnuorexa LIOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI ' https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec 511 bu6mmoreka [JOK
TEea ' https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoma u BUIBI CHIT

P Prp but6mmoreka [IOK
TpeHus. J{BUKeHHUE B )KUIKOCTH U
25 6.11 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMIPOTUBIICHHUS
CpeIbI

https://m.edso0.ru/2cb29676




Hasnenue. [ uapocrarnueckoe

bubmuoreka [JOK

26 9.11
napienue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOCOIIIOTHO TBEPI0€ TEIIO. but6mmoreka [JOK
27 [loctynarensHoe U BpaliaTeabHOE 12.11 bu6mmoreka [IOK
JIBIKEHUE TBEPAOTO TEa https://m.edsoo.ru/2b95d57¢
)3 MoOMEHT CUJIbl OTHOCHTEIBLHO OCH 1311 but6moreka [IOK
Bpaienus. [neuo cubl ' https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAOMY Teny. LIeHTp TskecTH Tena. 16.11 bu6mmoreka [IOK
VYcnoBus paBHOBECHUS TBEPAOTO Tea. ' https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
Bbu6mmoreka [JOK
30 Pemenue 3amau 19.11
. https://m.edsoo.ru/dc1caac0
31 KonrtpomnsHas pabota o teme 20,11 bu6morexa [LIOK
"Iunamuka. Ctatuka TBepaoro tena'" ' https://m.edsoo.ru/9f5a574¢
Nmirynbec MmaTepuanbHONU TOYKH,
CHUCTEMBI MaTEPHAIIbHBIX TOYCK.
32 IlenTp Macc cuctemMbl MaTepuaibHBIX 23.11 bubmorexa HOK
P P ' https://m.eds00.ru/4bb8294b
Touek. TeopeMa o IBM)KCHHUH IIEHTPa
Macc
Nmmynbe cuibl U n13BMEHEHUE
33 HMITYJIbCa Teaa. 3aKOH COXPaHCHUS 26.11 bubmorexa IIOK
Y ’ P ' https://m.edsoo.ru/13f0a221
nMItyibca. PeakTuBHOE JBUKEHUE
but6mmoreka [JOK
34 Pemienne 3agaq 27.11
A https://m.eds00.ru/f7706d63
PabGora cunibl Ha MajJOM U Ha
bu6mmoreka [IOK
35 KOHEYHOM IIEPEMELIECHUM. 30.11

I'paduueckoe npeacrapnenue padoThI

https://m.edso0.ru/913974c7




CuUJIbl. MOITHOCTh CHUJIBI

Kunernueckas sueprus. Teopema 06

bubmuoreka [JOK

36 3MEHE €TUYECKOH 2HE 3.12
HEMEHCHHH KITI,H THHCCKOH SHEpTHH https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
37 KonrtponsHas pabota o teme 412 bubmmorexa [LIOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" ' https://m.edsoo.ru/474e7c4a
PazBuTue npenacraBieHuii 0 mpupoae
13 Ter10Thl. OCHOBHBIE MOJI0KEHUS 212 bubmuotexa [JOK
MKT. duddyszus. bBpoyHnosckoe ' https://m.edsoo.ru/b0a4445f
JBIKEHNE
Ctpoenue ra3000pa3HbIX, KUIKUX U
39 TBEPABIX Te. XapaKTep JBHKCHUS U 10.12 bubmiorexa HOK
P L p P ' https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
40 KomunuectBo BemectBa. IlocTosinaas 11.12 bubnmorexa [OK
o ' ' https://m.edsoo.ru/c5b72ab7
ABoraapo
Temneparypa. TennoBoe paBHOBECHE.
41 H.[KaJ'If I_[enyLCI/I}I A6COJ‘II§THa$I 14.12 bubmorexa HOK
' ' https://m.eds00.ru/0070d493
Temnepatypa. 3akoH JlanbToHa
but6mmoreka [IOK
42 Pemenue 3ana 17.12
fenn ad https://m.edsoo.ru/1531aba5
bu6mmoreka LIOK
43 eaJIbHBIN Ta3. [ 'a30BbIE 3aKOHBI 18.12
n https://m.edsoo.ru/1deb2367
44 VYpaBuenue MeHeneena- 2112 bu6mmoreka [JOK
Knaneiipona. Pemenue 3amau ' https://m.edsoo.ru/8d12¢328
45 N3omporeccel B HaeaIbHOM Tras3e ¢ 4.1 bu6numorexa [IOK
HOCTOSSHHBIM KOJIMYECTBOM BELIECTBA ' https://m.edsoo.ru/68878d51
46 I'paduueckoe npeacraBieHne 25.12 bubmuorexa [JOK




M30TPOIIECCOB: U30TEpMa, U30X0Pa,
n3obapa

https://m.edsoo.ru/1344327b

bubmuoreka [JOK
47 OcHoBHoe ypaBHenne MKT 28.12 https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
48 Pemere sana- 1ot https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPaTyPhI
TEPMOJAMHAMUYECKON CUCTEMBI CO
49 CpellHEN KNHEeTHYECKON 3Heprueu 14.01 https://m.edsoo.ru/c38af875
MOCTYMATENBbHOTO TEMJIOBOrO
JBUKEHUS €€ 4YacCTHULl
50 KonTponbhas pabora o teme 1501 bu6nuorexa [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
51 KoHnBeknysi, TennonpoBoaHOCTb, 18.01 bu6mmoreka [IOK
HU3JIIy4YEHHUE https://m.edsoo.ru/157b54cd
KommuecTBo TennoTsl. TemioéMKOCTh
50 TeNa. Y IenpHas U MOJIsIpHas 51.01 bu6muoreka [IOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOILJIMBA
53 Pacuér konuyecTBa TEMIOTHI NpH 22,01 bu6nmoreka [IOK
TerJionepenaye https://m.edsoo.ru/1dbSad4e
54 [onsitue 06 aquabaTHOM TpoIiecce. 25 01 bu6mmoreka [IOK
IlepBblil 3aKOH TEPMOAUHAMUKU https://m.edsoo.ru/d8098824
KonnuecTBo TemioTel U paboTa Kak
55 Mepbl U3BMEHEHHUS BHYTPEHHEN 28.01 bubmorexa HOK
https://m.edsoo.ru/b047alcd
sHeprun T/l cuctembl
56 [IpyHIMIIBI IENCTBUS TEIIIOBBIX 59.01 but6mmoreka [IOK

mamuH. KITJT

https://m.edsoo.ru/2e945513




bubmuorexa [JOK

>7 Pemenne sanas 1.02 https://m.edsoo.ru/b3efal 8b
[TapooOpazoBaHue 1 KOHICHCAIIHS.
58 I/Iciapef{)ne U KUIeHue. Y neapHas 4.02 Bubmiorexa OK
https://m.edsoo.ru/6f8e6777
TETI0Ta TapooOpa3zoBaHUs
HacplleHHbIe M HCHACHIIIICHHBIC
napel. KauecTBeHHAs 3aBUCUMOCTh
IJTIOTHOCTH Y JABJICHUS HACBIIICHHOTO
59 rmapa ot TeMnepaTyphbl, HX c 02 bu6mmoreka [IOK
HE3aBUCUMOCTh OT 00bEMA https://m.edsoo.ru/f5¢c17d02
HACBIIIICHHOTO Tapa. 3aBUCUMOCTh
TEMITepaTyphl KUTICHUS OT JIaBJICHUS B
KUJKOCTH
60 BrnaxaocTh Bo3ayxa. AOCONMIOTHAS U 8.02 bu6nmoreka [JOK
OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
ol Pemenme 32721 1102 https://m.edsoo.ru/18e95£F3
[InaBnenue u KpucTaIM3aIus.
62 VY aenpHas TEIJI0Ta IJIaBICHUS. 12.02 bubmmorexa HOK
https://m.edsoo.ru/6ee91e9f
CyOmumarust
but6mmoreka [IOK
63 VYpaBHeHue TeraoBoro 6ananca 15.02 https://m.edsoo.ru/abl 521fb
bub6moreka [IOK
64 Pemenue 3aziax 18.03 https://m.edsoo.ru/8ab7f40d
KontponbHas paboTa 1o teme
65 "TepmonrHamMuKa. ArperaTHbie 19.02 bu6nmoreka [IOK
cocTosiHUS BelecTBa. Da3oBbie https://m.edsoo.ru/7dc2a739
nepexopr"
66 DJeKTpu3anus Tea U €€ MpOosIBICHUS. 25.02 bu6mmoreka [IOK




DnekTpuyeckuii 3apsia. /[Ba Buna
AJIEKTPUIECCKUX 3aPSIO0B.
[IpoBoAHMKH, TUTEKTPUKH U

https://m.edsoo.ru/1aff445f

MOJTYITPOBOTHUKHT
DneMeHTapHbIN 3J1EKTPUUECKUN
67 3apsij. 3aKOH COXpaHEHUs 26.02 buomorera [IOK
AL P ' https://m.edsoo.ru/f49afd24
AJIEKTPUIECKOTO 3apsiaa
68 B3aumopeiicteue 3apsinoB. Toueunbie 1.03 bu6mmoreka [IOK
3apsansl. 3akoH Kynona ' https://m.edsoo0.ru/445b7746
but6mmoreka [IOK
69 Pemenue 3anau 4.03 https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
70 DnekTpuueckoe none. Ero neiicteue 503 bu6mmoreka [IOK
Ha DJIEKTPUYECKUE 3apsibl ' https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 271EKTPUYECKOTO
niosst. [IpoOubIit 3apsn. Jlnaum
71 HANPSKEHHOCTH JIEKTPUYECKOTO 11.03 bubmmorexa HOK
p P ' https://m.edsoo.ru/3dac6957
nosisi. OTHOPOJIHOE AIIEKTPUUECKOE
rnoJie
[loTeHumanbHOCTH
72 3JIEKTPOCTATUYECKOrO MoJisA. Pa3HOCTH 12.03 buomorera [IOK
P ' ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAMPSKEHUE
CBs13b HANPSHKEHHOCTH TOJIA U
A3HOCTHU MOTEHIUAJIOB JJIsi
73 Ia)neK OCTaTHYECKOT0 TOJIS 15.03 bubmorexa HOK
P ' https://m.edsoo.ru/df7a6838
[TpuHun cynepno3unuun
3JIEKTPUYECKUX TMOJEN
bubmmoreka [IOK
74 Pemenue 3anau 18.03 omaotexa O

https://m.edsoo.ru/5a582263




HpOBOI[HI/IKI/I B DJICKTPOCTATUICCKOM
nose. YcioBue paBHOBECHA 3apaa10B

bu6mmoreka [IOK

75 19.03
JIMDIEKTPUKHY U IOJYIIPOBOJHUKH B https://m.edsoo.ru/32405eab
3JIEKTPOCTATHUECKOM T10JIe
Konnencarop. DnekTpo€MKOCTh
N bubmuorexa [JOK
76 KOHJIEHCAaTOopa. DNEKTPOEMKOCTh 22.03
https://m.edsoo.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOPpa
[TapannenpHOE coeMHEHUE
77 KOHJIEHCATOPOB 55 03 bu6muoreka [IOK
[TocnenoBarenbHOE COEAUHEHHE ' https://m.edsoo.ru/d11e8ce7
KOHJICHCAaTOPOB
bu6muoreka [IOK
78 DHeprus 3apsyKEHHOI0 KOHAEHCaTopa 26.03 nosmotexa I
https://m.edsoo.ru/73a34f18
bu6moreka [IOK
79 Pemenue 3amaq 5.04 https://m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040
20 JIBrokeHre 3apsoKeHHOW YacCTHITHI B 3.04 bu6moreka [IOK
OJTHOPOJHOM 3JIEKTPUYECKOM I10JI€ ' https://m.edsoo.ru/8341d6ac
81 Pewrenue 3amgau 9.04
O000111eHrE U CUCTEMATU3 AL Eu OK
82 3HaHUN 110 TeMe "DIIEKTPUIECKOoe 12.04 nosmorexa I
| https://m.edso0.ru/5752603f
rnoJie
23 Konrtponbnas pabota o teme 15.04 bu6numorexa [IOK
"DOnexkTpuueckoe mnoie" ' https://m.edsoo.ru/cefe90e9
Cwuita Toka. [IocTOSAHHBIN TOK. Bu6 OK
84 VYcnoBust cyiecTBOBaHUS 16.04 ubmaoTexa I
https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOr0 TOKA
85 Ucrounuku Toka. Hanpsokenue u 19.04 bu6nmoreka [IOK




SC

https://m.edsoo.ru/0839al 15

3akon Oma 111 y9acTKa IeMu.

bu6mmoreka [IOK

86 22.04
DIIEKTPUUECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIIEHUS
g7 OJIHOPOJIHOTO MPOBOJIHHUKA OT €r0 23.04 bu6mmoreka [JOK
JUTMHBI U IUIOIIAIH [IOIIEPEYHOTO ' https://m.edsoo.ru/95fcdf51
CCUCHHUS
28 Y enpHOE CONPOTUBIIEHUE BEIIECTBA. 26.04 bu6mmoreka [IOK
Pemrenue 3agag ' https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, apaIeaIbHOE,
89 CMEIIAHHOE COECINHEHNE 29.04 bubmmorexa HOK
A ' https://m.eds00.1u/236f7¢07
MIPOBOTHUKOB
Pacuér pazBeTBIEHHBIX
90 aNeKTpudeckux uemneit. [Ipasuna 30.04 bubmorera [IOK
P i P ' https://m.edsoo.ru/1794cf37
Kupxroda
bubmuoreka [JOK
91 P 6.05
CHICHHE Saat https://m.eds00.ru/3881b469
9 Paborta 31eKTpru4ecKkoro Toka. 3aKoH 2 05 bu6muoreka [IOK
Jxoyns —Jlenna ' https://m.edsoo.ru/a3605¢c5¢
but6mmoreka [IOK
93 P 13.05
cliieHme sazat https://m.eds00.ru/6761bfOf
MOIHOCTB 3JEKTPUIECKOIO TOKA.
94 TemuioBast MOIIHOCTD, BbIIETsieMas Ha 14.05 bubmmorexa OK
HHHOCTE, BRIA ' hitps://m.eds00.ru/99750a6f
pesucrope
but6mmoreka [IOK
95 Pemenue 3ana 17.05
fenn s https://m.edsoo.ru/eb72fc24
96 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE 20.05 bubnuotexa [JOK

HCTOYHHKA TOKA. 3akoH OMa is

https://m.edsoo.ru/72d453af




MIOJIHOM (3aMKHYTOM) ANEKTPUUIECKOM
enu

97 KonTponbhas pabora o teme | 1,05 bu6nuorexa [LIOK
"IloCTOSIHHBIN NEKTPUYECKUHN TOK" https://m.edsoo.ru/221f40fb
MOUIHOCTh HCTOYHHKA TOKA.
08 DJeKTpryecKasi IpOBOAUMOCTh | 24.05 bu6nmoreka [IOK
Pa3JIMYHBIX BEIIECTB. DJICKTPUICCKUIN https://m.edsoo.ru/3580b679
TOK B MeTaju1ax. CBEpXIPOBOAUMOCTh
OBIIEE KOJIMYECTBO YACOB I1O 08

I[TPOTPAMME




11 KJIACC

KoaundecTBO 4acoB

DJIeKTpPOHHbIE M (poBbIE

Jara
Ne i/ Tema ypoka KonTtpoabubie | IlpakTHueckue o0pa3oBaTe/ibHbIE
Bcero U3YyYeHUS
padoThbI padoTbI pecypcbl

1 [ToBTOpenune MexaHuka 1 1.09

’ [ToBropenne MKT, | 509
DIIeKTpoANHAMUKA
[TocTostHHBIE MATHUTHI U UX

3 B3auMO/IericTBE. MarHuTHOE TOJIE. | 4.09 but6mmoreka [IOK
BexTop MarHuTHOM UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIUU
MarauTHO€ 1oJie MPOBOJHUKA C

4 ToKOM. OnbIT Dpcrena. | 8.09 bu6mmoteka [IOK
B3anmoneicTBue NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

5 Cuna Amrepa. 1 9.09

6 Pemenue 3amau. 1 11.09

7 JlaboparopHas padota «/3yuenue 1 ] 15.09 bubnmnoreka [JOK
MarHUTHOTO I1OJIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlaboparopHas paboTa

g «HccnenoBanue 1eiCTBUSA 1 | 16.09 but6mmoreka [IOK
MOCTOSHHOTO MarHuTa Ha paMKy ¢ https://m.edsoo.ru/ff0c9acO
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA

9 JBIKYILYIOCS 3apPSKCHHYIO YaCTHILY. 1 18.09 bubnuorexa [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua




10 Perenue 3amgau. 22.09
11 MarauTHBIE CBOIICTBA BENISCTBA. 23.09
12 Pemenue 3agauq. 25.09
13 KontpoabHnas padora Ne 1 29.09
«MarHurtHoe nose»
DIIeKTpOMarHuTHas WHIYKITHSI.
14 [loTok BEKTOpa MarHUTHOU 30.09
WHIYKIUU.
HanpaBnenue nHIYKIIMOHHOTO TOKA.
15 [IpaBuiio Jlenua. 2.10
16 Pemenne 3anau. 6.10
JlaGopaTopHas pabota
17 «HccnenoBanue sIBJICHUS 7.10
3JIEKTPOMArHUTHON MHIYKLIH
3aKOH 3JIEKTPOMAarHUTHOMN
18 MHAYKIMU. Buxpesoe 9.10
3JIEKTPUYECKOE TOJIe
19 OJIC uHAYKIMH B IBYKYIITUXCS 13.10 bubmuoreka [IOK
IPOBOJTHUKAX https://m.edsoo.ru/ff0cal50
20 Pemenue 3anau. 14.10
NHnykTUBHOCTD. SIBIICHUE
21 camouHaykimu. 3J1C 16.10 bubmorexa [IOK
CaMOUHIYKLIHHU. https://m.edsoo.ru/ff0ca600
DHeprusi MarHUTHOTO TOJISI KaTYIIKH
22 C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe 20.10




23

KonTpoabHas padora Ne2 mo teme
« DIIEKTPOMATHUTHASA MHAYKIMSI»

21.10

24

TexHuueckue ycTpoiucTBa u ux
IIPUMEHEHHE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIN
3JI€EMEHTaPHBIX YACTHII,
MHIYKLIUOHHAs I1€Yb

23.11

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

25

Ob6o06maromuit ypok «MaruuTHoe
noJje. DIeKTpOMarHUTHas

WHIYKITUS

6.11

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

26

CBOOOJTHBIC 1 BBIHYK]ICHHBIC
KoJieOaHus

10.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

27

MaremaTtnueckuii MasiTHUK.
JlunaMuyKa K0JIe0aTeIbHOTO ABUKCHUS

11.11

28

JlabopaTopHas padora Ne 3
«OmnpenesieHue yCKOpeHust
CBOOOHOIO0 NA/IEHNS C IOMOUIbI0
MASTHUKA)

13.11

29

I"apmonmueckue konaedaHus

17.11

30

Beinyxnennsle koneOanus. Pezonanc

18.11

31

Pemrenue 3agau

20.11

32

KonTpoabnas padora Ne 3
«MexaHn4YecKHe KoJIeOAHU»

24.11




KonebaTenbHblil KOHTYD.
CB00OOIHBIE IEKTPOMArHUTHbIE

33 25.11
KoJicOaHus B UCaTbHOM
KoJe0aTeIbHOM KOHTYpE.
34 AHanorus MexJ1y MEXaHUUECKUMU U 2711
3JICKTPOMArHUTHBIMU KOJICOQHUSIMHU '
XapaKTepUCTHUKH JIEKTPOMArHUTHBIX
35 cBOOOIHBIX KoNebanuii. Penienue 1.12
3a/1a4.
IlepeMEeHHBII SJIEKTPUYECKUM TOK.
36 AKTHUBHOE CONPOTUBJIEHUE 2.12
Konpaencarop u karymka
37 WHJIYKTUBHOCTH B LIEMU IEPEMEHHOTO 4.12
TOKa
38 Pe3onanc B anekTpuueckoii enu 8.12 bubmunorexa IHOK
' https://m.edsoo.ru/ff0cb820
39 Pemenue 3anau. 9.12 bubmuoreka [JOK
' https://m.edsoo.ru/ff0cb9c4
Konrponabnas padora
40 Ne 4«DnneKTpOMArHUTHBIE 11.12
KoJIe0aHus»
41 TpanchopmaTops. 15.17 bubmmorexa [LIOK
' https://m.edsoo.ru/ffOcbb86
[IpousBoacTBO, epenaya u
42 VICTIONTB30BAaHHUE DIIEKTPHIECKOH 16.12 brbmorexa LIOK
SHEpTHH. https://m.edsoo.ru/ffOcbd34
BosiHoBbie siBneHusi. CBOMCTBA BOJIH U
43 18.12

OCHOBHBIE XapaKTEpUCTUKU




Pacnipoctpanenue BoisH. Pemenue
3a1ad.

but6mmoreka [IOK

44 22.12
https://m.edsoo.ru/ff0cc324
KonTpoabnas padora Ne 5
45 «Koe0anus ¥ BOHBI» 23.12
46 Pemenue 3agau. 25 17 bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54
47 N3o6petrenue paano A. C. [TonoBsiM. 59.12 Bbu6nunorexa LIOK
[IpuHIMIIBL paHOCBSI3N ' https://m.edsoo.ru/ffOcccOc
48 Omnsitel ['epa 30.12 bu6mmorexa LIOK
https://m.edsoo.ru/ffOccfe0
49 Cxopocts cBeta. [Ipunimun ['toiirenca 12.01
50 OcHOBHBIE 3aKOHBI T€OMETPUUIECKON 13.01 Bbu6mmotexa ITOK
ONTHKH ) https://m.edsoo.ru/ffOcc6f8
51 Pemrenue 3amauq. 15.01 bu6mmorexa [IOK
' https://m.edsoo.ru/ff0cd350
JlabopaTopnas padora Ne 4 5 OK
52 «M3mepenne nmokazareJist 19.01 bubsmorexa I
IIPEJIOMJICHHS CTeKIaY. https://m.edsoo.ru/ffOcd4e0
53 Jlunza. [loctpoenue n3o0pakeHuii B 20.01 bubmuorexa [IOK
JIMH3C ) https://m.edsoo.ru/ff0cd7f6
54 @opmysia TOHKOU JIMH3bI. Y BEIMUCHUE 2201 Bbu6mmorexa ITOK
JINH3BI ' https://m.edsoo.ru/ff0cd67a
JlabopaTopnas padora Ne5
- «OmnpenesieHue ONTHYECKOH CHJIBI H 26.01 bu6nunorexa LIOK

(¢oxycHoro paccrostnust
codouparomen JUH3bI»

https://m.edsoo.ru/ffOcddle




56 Hucnepcus csera. UaTepdepenius 27.01
udpakuus. dudpakuuonHas

- Hucp Hudp 2901
peleTka
JlabopaTtopHasi paGora Ne 6

58 «/3mepenne 1JIMHBI CBETOBOM 2.02 bubmorexa LOK
BOJHBD https://m.edsoo.ru/ff0ced22

5 [lonepedyHOCTh CBETOBBIX BOJIH. 3.0 bubnnoreka [JOK
[Monsipusanus cBeTa ' https://m.edsoo.ru/ffOcf02e

60 Pemenue 3anau 5.02

61 KonTpoabnasi padora Ne 6 9.02 bu6nuorexa LIOK
«CBeTOBbBIE BOJTHBI» ’ https://m.edsoo.ru/ff0cf862

6 3aKOHBI 3JIEKTPOAMHAMUKH U IPUHLUIT 10.02 bubnnorexa [JOK
OTHOCUTEIBHOCTH ' https://m.edsoo.ru/ffOcfa42
IlocTynaTel TEOPUU OTHOCUTEIBHOCTH. bubnnorexa [IOK

63 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH 12.02 https://m.edsoo.ru/ffOcfc68
OcCHOBHBIE CJIEJICTBHS U3 MTOCTY/IaTOB

64 TEOPUU OTHOCUTEIIBHOCTH. DJIEMEHTBI 16.02 bubmmorexa [JOK
PENSITHBHCTCKOMN IHAMHKH https://m.edsoo.ru/ffOcf6f0

- Pemenue 3amau. 17.02 bubnmoreka [IOK

https://m.edsoo.ru/ffOcfel6

- Buasl uznydyenuii. UctouHuku cBeTa. 19.02 bubmoreka IIOK
CHGKTpBI U CHCKTpaJIbHBIC anmnaparkl. ) https://m.edsoo.ru/ffOcffc4
Bunbl cnexktpoB. CrieKTpaabHbII bubmorexa [IOK

67 24.02
aHaJn3 https://m.edsoo.ru/ff0d015e
[ITkana 3neKTpOMarHUTHBIX

63 P 26.02 bubmuorexa [IOK

W3JTy4YCHUI

https://m.edsoo.ru/ff0d04a6




69 Pemenue 3anau 2.03
-0 ®otoadpdext. Teopus potosrdhdexra 3.03 bubnuorexa [JOK
' https://m.edsoo.ru/ff0d0302
- ®DOTOHEI 5 03 bubnunorexa LIOK
' https://m.edsoo.ru/ff0d091a
7> [Tpumenenue poroapdexra 9.03 bub6mmorexa [LIOK
' 11.https://m.edsoo.ru/ff0dOafa
73 Pemenue 3amau 10.03 bu6mmorexa LIOK
https://m.edsoo.ru/ff0dOafa
4 Crpoenue atoma. OnbiThl Pezepdopra 12.03 bub6mmorexa LIOK
' https://m.edsoo.ru/ff0d0ca8
25 KBanToBeie nocrynarsl bopa. 16.03 bubmuorexa [JOK
) https://m.edsoo.ru/ff0d0fd2
76 Pemenne 3anau. 17.03
KonTpoabnas padora Ne 7
«J1eMEeHTBI TEOPHH bubmuoreka [JOK
77 OTHOCHTEJIbHOCTH U KBAHTOBOM 19.03 https://m.edsoo.ru/ff0d 1162
puzukm»
Tpynnoctu Teopuun bopa. KBanrosas
78 MEXaHHKa 93.03 but6mmoreka [JOK
' https://m.edsoo.ru/ff0d1356
Jlazepsl.
MeTo 161 HAOTIOICHUS U PETUCTPAITUU but6mmoreka [IOK
7 ¥ HaOJIIOICHHS 3aPSDKCHHBIX YaCTHII 24.03 https://m.edsoo.ru/ff0d0e38
80 PannoakTHBHOCTE. 26.03
81 DHeprus CBA3U aTOMHBIX siziep. 6.04
82 Pemenue 3amauy. 7.04




llennas sanepHas peakiusi. AToMHast

83 AJEKTPOCTAHIIMSL. 2.04

84 Pemenue 3anau 13.04
Buonornueckoe nencTaue

85 PaIMOaKTUBHBIX U3Ty4YECHUN 14.04

86 DJIeMEHTapHbIC YaCTHUIIbI 16.04

87 Pemenne 3anau. 20.04

KonTpoabnas pa6ora Ne 8
88 P P 21.04
«DU3MKa AaTOMHOT0 SIAPA».

Kunematuka. KunemaTtuka TBEp10r0

83 TEna 23.04
Kunematuka. KunemaTtuka tBep10ro

90 Tena 27.04
JlunaMuKa ¥ CHIIbI B IPUPOE. 3aKOHbI

91 COXpAaHEHHUS B MEXaHUKE. 28.04
JluHaMuKa ¥ CHIIBI B IPUPOE. 3aKOHBI

92 COXpaHEHHUs B MEXAHUKE. 30.04

o3 JlnHamMuKa ¥ CUJIbl B IPUPOJIE. 3aKOHBI 4,05 Bu6nmorexa [IOK
COXpaHCHHS B MCXaHHKC. ’ https://m.edsoo.ru/ff0d 1784

94 MKT 5.05

95 MKT 7.05

96 Tepmonunamuxa. 11.05

97 OnexrpocraTuka. IlocTosHHbII 12.05




BHCKTpI/I‘{CCKI/Iﬁ TOK.

MarnauTHo€ noJie. DJIeKTpOMarHuTHas

98 — 1 14.05

99 Ormrrrka. 1 18.05

100 Snepnas pusnka 1 19.05

101 KBanroBas ¢uzuka 1 21.05

102 PesepsHsIil ypok 1 25.05

103 PesepeHbIii ypok 1 26.05
OBIIEE KOJIMYECTBO YACOB I10 103

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

monen

10.2

10.3

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJO, UACABHBIN I'a3; MOJENIN CTPOCHUS Ia30B, KUAKOCTEN U
TBEPABIX TeJ, TOYCUHBIA OJJIEKTPUYECKHUN 3aps] — IpPU PELICHUHU

(buzmvecKux 3a1a4

Pacnio3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KHHETHUYECKOW Teopuu
CTPOEHHS BellecTBA M  OJEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABIKEHHE, CBOOOJHOE MaJcHHUE
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACHCTBUE TeI;
nupdysusi, OpOYHOBCKOE [BIKEHHE, CTPOCHHUE IKUAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHWe o00béMa Teld TMpH  HAarpeBaHHUH
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCHApeHUe, KOHISHCAIUS,
MJIaBJICHUE, KPUCTAIUTU3AlMs, KHIICHHE, BJIAXHOCTh BO31yXa,
TTOBBIIICHHE JIABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMSI Tra3a B H30IpOLeccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCIONb3yd (U3HYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEpEMENIEHNEe, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CHJla, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsT JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; IIPY ONUCAHUH MPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICII
UCIIOJIb3YEMBIX BEIUYMH, HX OO0O3HAUEHUS M EAUHHIIBI, HAXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO BEITUUYHUHY C JAPYTUMU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TCIJIOBEIC




SBJICHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBJICHUE Tas3a,
TEeMIeparypa, CpeAHssl KUHETHYeCKas »HHEpPrusi XaoTHUECKOro
JIBUKEHHMS MOJIEKYyJ, CpeIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa rasa,
KO3((UIUEHT MOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNs; IIpH
ONMCAaHUU MPaBUIBHO TPaKTOBATh ¢buznueckuit CMBICIT
UCIOJIb3YEMBIX BEJIWYHMH, MX O0O3HAUCHHMS W EIUHUIIbI, HAXOIUTh
(bopMyIIbl, CBA3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh M3YyYECHHBIE DJJIEKTPUUECKHE CBOMCTBA BeIleCTBA U
JNEKTPUYECKUE  SIBICHUS  (TMPOIECCHI), HCIONB3ysd (U3HUECKUE
BEJINYUHBI: ANEKTPUYECKUN  3apsi,  DJIEKTPUUECKOe ToJe,
HanpsHDKEHHOCTh  TMMOJIs, TMOTEHLUAN, pa3sHOCTh MOTEHIMAIOB; IpHU
OIMMCAHUU TIPABWIILHO TPAKTOBATh (PUIUUCCKUN CMBICI HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EJAWHMIBI, YyKa3biBaTh (POPMYIIBI,
CBSA3BIBAIOIIME JIAaHHYI0  (U3MYECKYI0 BEIMYHMHY C  JPYyTrUMHU

BEiIM4YnHaMun

aHAJM3UPOBATh (PU3MUECKUE TIPOIECCHl U SBICHUS, HCIOIB3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, MMPUHITUIT CYNEPIIO3UITUU CHII, TIPUHITUTI
paBHOIIpaBUS WHEPUHUAIBHBIX CHCTEM OTCY€Ta; MOJECKYJISAPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KMHETUYECKOM SHEPruu TEIUIOBOTO ABUKEHUS MOJIEKYJ C
a0COJIOTHOW TemmepaTypol, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KynoHa; mnpu 3ToM
pasznuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe

BbIpQ)KEHUE U yCIIOBUS (TPAHUIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JEHCTBUS MAalIWH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziIuuaTh YCIOBHS HX 0€30IacHOro

HCIIOJIB30BaHUA B HOBCCHHGBHOI\/'I KHU3HU

10.9

BrmonssaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)H31/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
3ToM (opMyIupoBaTh MpoOJeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pynoBaHusl, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymliecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIA CHOCO0 HN3MCPCHHUA U




HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAY (PU3NYECKUMHU BEJIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TIpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl TMOJYYEHHONM 3aBUCHMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOIUL U TPapHKOB, 1€1aTh BBIBOJIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

Cobmroate mpaBwia 0Oe3omacHOro TpyAa MpU  MPOBENCHUU
UCCJEIOBaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCJIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYLOBaHHS

10.13

Pematp pacu€tHble 3aauu ¢ SABHO 3aJaHHOW (DHU3MUECKON MOJENbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPUHIUIBL, HA OCHOBE aHAIM3a
yCIOBUS  3a/lauydl  BbIOMpaTh (DU3MUECKYI0 MOJENb, BBIACIATH
¢busnyeckue BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ pelleHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEAIBHOCTh MOJYYEHHOTI'O 3HAYEHUS

(hu3HUECKON BEITMYNHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXACHUWU C OMOPOM HAa U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHUH Y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMallMOHHbIE TEXHOJOTMHM ISl TIOWCKA, CTPYKTYpPUPOBAHMS,
UHTEpIIpEeTallil W TPEACTaBICHUs y4eOHOW M Hay4HO-TOMYJIIPHOM
MH(pOPMALUY, TOJTYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTUYECKH

aHAIM3UPOBATH MOTY4aeMylo HHPOPMALUIO

10.16

[IpuBoauTh TpHUMEpHl BKJIAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO

MuUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMH, JJII COXpPAaHEHMs 370POBbS U

COOTIOICHHSI HOPM KOJIOTHUECKOT0 MOBEICHHUS B OKPYKAOIIIEH cpelie

10.18

PaGotaTh B rpymnie ¢ BBINOJIHEHHEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI, PAlUMOHAJIBHO  paCHpeesiTh
00s3aHHOCTH ¥ IUIAHUPOBATH JIESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyallUsX, aJCKBATHO OLICHMBATh BKJIAJ Ka)XIO0r0 M3 YYACTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl




11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIICH:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIIOHHAs

MO/IeJIb aTOMHOTO si/ipa MpH peleHnH pU3nuecKux 3aaau

11.3

Pacnio3naBate (usnueckue siBaeHus (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKA H  KBaHTOBOW  (DM3HKH:
AJNIEKTPHUYECKAsi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsl W BOJIHBI, MPSIMOJIMHEHHOE paclpocTpaHCHHE CBETa,
OTpaKeHWe,  MpeJloMIICHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JUCIEPCHUs CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOAOPOJAA, ©CTECTBEHHAass W  HCKYCCTBEHHas

pPaanoOaKTUBHOCTD

114

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BellecTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, IJIEKTPUUECKYIO0 MPOBOJUMOCTb Pa3INuHbIX
Cpell) M DJJIEKTPOMAarHUTHbIE SABJIEHUS (IPOLECCHI), HCIOJIb3YS
¢u3nueckue  BEJIMYMHBI:  JJIEKTPUYECKUH  3apsal, Cuila  TOKa,
NIEKTPUUYECKOE  HAIPSKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh noteHuuanoB, D/IC, pabora TOka, MHIYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTYUIKH,
SHEprus 3MEKTPUUECKOr0 M MArHWTHOIO NOJeH, Mepuoj M 4YacToTa
KosiebaHMuii B KosebaTeIbHOM KOHTYpE, 3apsj U CUila TOKa B Ipoliecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIeOaHUH, ¢doxycHoe
paccTOsHME W ONTHUYECKAas CWJIa JIMH3BI, NIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIOJB3YEMbIX BEIMYUH, HUX
00O3HAUeHWsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

AaHHYIO (1)I/ISI/I‘ICCKYIO BCJIMYMHY C APYTUMH BCIUMYNHAMU




11.5

OnwuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IG BCJIIMYMUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YaCTOTa CBETA, JHEPIUd MU HMITYJIbC (bOTOHa, nepuona
moiaypaciaaa, O3SHEprusa CBA3M AaTOMHBIX AACp, IIPU OIIHMCAaHHUUN
IIpaBUJIbHO TPAKTOBATH (bl/ISI/ILIeCKI/Iﬁ CMBICJI UCITIOJIb3YEMbBIX BCJIWYHUH,
UX 00O03HAYCHUS U CAWHUILIBI; YKa3bIBATb (I)OpMy.TILI, CBA3bIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HA4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIOIb3YS
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEIOBATENILHOTO W TMApaJUIENbHOIO COEAUHEHMS] IPOBOIHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKLWH, 3aKOH
MPSIMOJIMHEITHOIO pacIpOCTPAaHEHUs] CBETa, 3aKOHBl OTPa)KEHUS CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderra, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHs JJEKTPUYECKOIro 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro 4YHcia, HocTynarsl bopa,  3akoH
paAMOaKTUBHOIO pacraja; IpU 3TOM pPa3jivyaTh CIOBECHYIO
(OpMyJINPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIBI, 007aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUE BCKTOpPAa HWHAYKOHMH MAarduTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMoO€ IINIOCKUM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUIA; PU
3ToM (GopMynHpoBaTh NpodieMy (3amady) U THUIOTE3y Y4eOHOro
9KCHEpUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKN HOI‘pCH.IHOCTCﬁ H3MCp€HHI71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIOJIB30BaHUEM
NpSAMBIX ~ M3MEPEHUM; TpU ITOM KOHCTPYMpPOBAaTh YCTaHOBKY,
(GUKCUpOBATh pE3YAbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaONUIl U TpadUKOB, J1€71aTh BBIBOABI 110 pe3ylibTaTaM

HCCIIeI0OBAHUS

11.12

Cob6mrogaTe mpaBujia O€30MacHOrO0 Tpylda TMpU MPOBEIACHUU




HCCIICIOBAaHUM B paMKax ydeOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIeIOBATEIHCKON M MPOSKTHOHN ACSITEIHHOCTH C UCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€THBIe 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
WCIIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIMIIBI, Ha OCHOBE aHalu3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢busnueckre BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATBHOCTH MOTYYEHHOTO 3HAYEHUS

(bu3MYECKON BETMYUHBI

11.14

Pemrate Ka4CCTBCHHBIC 3aJa4u: BBICTpAanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IQ SIBJICHUA

11.15

Hcnonb3oBaTh NOpU  pEIICHUM YY4EOHBIX 3aJad  COBPEMEHHbBIE
MHPOPMALIMOHHBIE TEXHOJIOTUH JUIsI IOMCKA, CTPYKTYpUPOBAHHUS,
UHTEPHpETallMd M TPEJCTABICHUS y4eOHOW W HAyYHO-TOMYIISIPHON
nHpOpPMALUY, TIOTYYSHHOW W3 PA3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH NOITy4aeMyI0 HHPOPMAIHIO

11.16

OOBSCHITh MPUHIIMIIBI ACHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuaTh YCJIOBHUS HX 0€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpHl BKJIA/a POCCUUCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecreueHrs 0€30MacHOCTH MpU OO0paIleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHMCTBAMHM, JJISi COXPAHCHHs 3J0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B oxpy;xammeﬁ cpeac

11.19

PaGotaTh B Tpynme ¢ BBINOJHEHWEM pA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenesiTh
00s13aHHOCTM M  IUIAHUPOBaTb JESTENbHOCTh B  HECTAHJIAPTHBIX
CUTYyallUsIX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOI ITPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Koxa npoBepsiemoro

HpOBepHeMbIe IJIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJIbI HAYUHOI'O IIO3HAHUA

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTO3HAHUSA OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpHUH. ['paHUIBI NPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPaKTHYECKOU

NeITeTHOCTH JIFOJIEH

MEXAHUKA

###HPar#KMTHEMATHUKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTCUéTa.

TpaekTopus

2.1

[lepemenienue, CKOpOCTh (CpeqHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MAaTepUaIbHON TOYKH, UX IPOEKIMU HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIIEHUN U CII0KEHNE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JIBUKECHUE. ['paduxu
2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH u NepEMEILEHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOﬁ TOYKH 1o
OKPY’KHOCTH. YTIJIOBAasi CKOpPOCTb, JMHEHHAas
CKOPOCTb. Iepuon U 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepe1ayn

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIE
MPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne OBUKEHUS IIapuKa B BA3KOM
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

#iHPari## IMHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHII

223

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCcuéTa
(UCO). Tpermit 3akon HelooToHa s

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.

IlepBast kocMuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUS W CWIAa  TPEHHUs  IOKOS.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIAa B XKUAKOCTH HUJIU ra3e

227

[TocTymarenbHOe W BpamiaTeIbHOE JIBUKCHHE

a0COIOTHO TBEPIOTO Tela

228

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpALLCHMUS.
[Inedo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH IOJ]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIICTO OCh BpalliICHUSA

2.3

#HH#Par#H##3AKOHBI COXPAHEHI B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepuangbHbIX ToYeK. HMmmynbec cunbl u
W3MEHEHNE UMITYJIbCca TeJla
3 3akoH coxpaHeHuss wummyinsca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cubl
234 MOIIHOCTD CHIIBI
53 Kunernueckast sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KWUHETUYECKOUN SHEPTUH
[lorenumanpHas oSHeprus. [loreHumanpHas
36 SHEPTHs yIIpyTo nedopMupoBaHHOM
o npykusbl. [loTeHIManpHasE SHEPrus Teya
BOJIM3H MOBEPXHOCTH 3eMIIN
[loTennmanbHble ¥ HEMOTEHIMAIbHBIC CHIIBI.
537 CBsi3b  paboOThl HEMOTEHIUATBHBIX CHJI C

HN3MCHCHUCM MEXaHHUYECKOM OHEPTUun

CHCTCMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKOUN SHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOIIEp, PYKUHHBIA TUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHBIE HIOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep JBUKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

MO,Z[CJ'II/I CTPpOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenscus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOPUU NACATILHOI'O Ir'a3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpemaHei
KHMHETUYECKON 3HEPTUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH /lanbToHa

I'azoBble 3aKkoHbI. M30mponeccs B uaeaibHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, n30Xopa, u3o0dapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. l3MepeHnue wmacchl
BO3/lyXa B KJIaCCHOM KoMmHarte. McciaenoBanue
3aBUCHUMOCTH MCXKAY IMapaMeTpaMn COCTOSHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMUMKIA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLUsA, U3lydeHHE. TeroéMKoCTh Tena.
ViaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUJIONICpCaavcC

324

3.25

[IepBrIii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpIpeTAIS

paboThI Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TeruioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpduuueHt
nosiesHoro  gectBus  (mamee —  KIIM)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  IpoLeccOoB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKOJI0rn4ecKue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIUIOEMKOCTH

33

###Par###AI PET’ ATHBIE COCTOAHN A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcalus. Vcnapenne
31 KHUIICHHE. VYaenvHas TETI0Ta
mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPBI

KUIICHUS OT JaBJIICHUA

332

AOCOIIOTHASS YW OTHOCUTEIbHAS BJIAXXHOCTH

Bo3ayxa. HacelmeHHslil nap

3.33

TBépmoe TeJIO. Kpucrannuueckue u
amopdHble Terda. AHU3OTPONHS  CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTaJUIBL.

CoBpeMeHHbIE MaTEpHUAIIbI

334

[InaBnenne W Kpuctaiuzauus. Y AenbHas

TeruioTa miuasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OanmaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

[IpakTnueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

####Par#H#IJIEKTPOCTATUKA

4.1.1

OnexTpuzanus Ten. DIeKTpUUecKuil 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

HpOBO)IHI/IKI/I, JUDJICKTPUKH n

TIOJYIIPOBOJHUKHU

4.1.3

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

4.14

B3aumoneiictBue 3apsanoB. 3akoH Kyinona

DnekTpuueckoe  Modie. HanpsoxkénnocTsb
3JIEKTPUYECKOIO OJIAL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

ITotenmuan. Pa3zHocTs NOTEHIIUATIOB

HpOBO,Z[HI/IKI/I U OUDJICKTPUKU B IOCTOAHHOM




JJeKTpuYeckoM  moisie.  Jluanexkrtpuueckas

MIPOHUIIAEMOCTb
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOI0 KOHAEHCaTopa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
110 JEKTPOMETP, AIEKTPOCTATUYECKAS 3aIIUTA,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboThL. N3mepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

##H#HPar##TIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYHICCTBOBAaHUSA IIOCTOAHHOI'O

4.2.1 JJIEKTpUYECKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBIIEHUE. Y IEIBHOE
o COTIPOTHUBIICHNE BEIIECTBA
424 [locnenoBarensHOE, napaijiesIbHOE,
o CMEIIIaHHOE COEIMHEHHE MTPOBOIHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOUIHOCTH 3JEKTPUUECKOTO TOKA
anexTpoaBkymas cuna (mamee — DJIC) m
427 BHYTPEHHEE CONPOTUBIECHUE HUCTOYHUKA TOKA.
o 3akon Owma mIg TOJMHOW  (3aMKHYTOM)
aneKTpudecko nenu. Koporkoe 3aMmbikaHue
DNeKTpOHHAs MIPOBOJIUMOCTD TBEPABIX
128 METAJJIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphbI.
CBepXIpoBOJIUMOCTh
429 DneKTpuyeckuii Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TomympoBoaarku. CoOCTBEHHAS U PUMECHAs
MIPOBOJIMMOCTD TOJYIPOBOIHUKOB. CBOMCTBa

p-n nepexoza. [TonynpoBoiHUKOBBIE TPUOOPEI

4.2.11

ONEeKTpUYeCKMd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHUECKAS JCCOLIAALIHS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKYyMHBII U0,
TEPMHUCTOPHI u (oTope3nucTopsl,

HOJ]prOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. N3yuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnportusinenus. HaOmroneHnue

AJIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

4

OJIEKTPOAMMHAMUKA

#HH#HParH#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHA A MHAYKIWA

43.1

4.3

4.3.2

IloctosaHurle MarauTbl. BzamMmonelicTBue

IIOCTOAHHBIX MarHuTOB

MaruautHoe mone. BekTtop MarHuTHOMU
uHAykuud.  llpuHnoun — cyneprno3uuuu.
JImanm MarHuTHOM wuHAYKIMU. KaprnhHa

JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJA




IIOCTOSHHBIX MarHuToB

MarauTHOE T0J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N JJIMHHOTO HPSIMOIO

IMPpOBOAHMKA M 3aMKHYTOI'O KOJBHCBOT'O

433 MPOBOJIHMKA, KAaTyIIKU C TOKOM. OnbIT
Opcrena. BzaumoencTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amrniepa, €€ MO1yJlb U HAaIlpaBJICHUE
Cuna JlopeHiia, €€ MOJIyJib M HalpaBJICHUE.
JIBrokeHue  3apsKEHHOM — 4acTULBl B
4.3:5 OHOPOJIHOM MAarHuTHOM Tmione. PaGora
cuiel JIopeHa
4.3.6 SIBiIeHUE DIEKTPOMArHUTHOW HHAYKIUU
4.3.7 [ToTok BEKTOpa MArHUTHON UHAYKLIMU
O/1C naayKuMu. 3aKOH MIEKTPOMArHUTHOM
438 unaykuuu Papanes
BuxpeBoe anexrtpuueckoe mnone. IJC
WHIYKIIMA B TIPOBOJHUKE, JIBUKYIIEMCS
439 MOCTYIMATEIFHO B OJTHOPOTHOM MarHUTHOM
oJIe
4.3.10 [TpaBuiio Jlenna
NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIUH.
4311 OJ1C camounaykuuu
DHeprusi MarHUTHOIO TIOJIs KaTyLIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuueckne  yCTpPOWMCTBA:  MOCTOSIHHBIC
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOJIBUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI, UHIYKIIMOHHAS TIeUb
[IpakTueckue paboTHlL. N3yyenue
4315 MarHuTHOTO TOJs KaTyIIKM C TOKOM.

HccnegoBanne JeHCTBHS  IOCTOSHHOTO

MarivuTa Ha paMKy € TOKOM. Hccnenosanue




SIBJICHHS 3JI eKTpOMaFHHTHOﬁ HMHAYKOUH

KOJIEBAHUA 1 BOJIHBI

5.1

#HH#HParHH#MEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHass cucrema. CBOOOIHBIE
koneOanusa. ['apMoHHMueckue KoseOaHus.
Ilepuon, wyactora, amrumtyna u (aza

KoJIeOaHui

[IpyxuHHBIA MasSTHUK. MaTtemaThudecKkuid

MasATHHUK

VYpaBHEHHE TapMOHMYECKHX KOJEOaHHI.
Kunematuueckoe u IUHAMHAYECKOE

OIMCAaHUE KOIeOaATENbHOr0 IBUKEHUS

[Ipespaiuenue SHEpPruu npu
rapMOHMYECKUX  KojeOaHusx.  CBs3b
aMILTATYbI Kosie0aHui HCXOIHON
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOpPOCTH M YCKOPEHUS

KonebGarensubiit  koHTYp.  CB0OOAHBIE
AJIEKTPOMAarHUTHBIE KoseOaHus B
U/ICATBHOM  KOJe0aTelbHOM  KOHTYpE.
AnHanorust MeXAy MEXaHMYECKUMU U
AIEKTPOMAarHUTHBIMU KOJIeO0aHUSAMHU.

®opmyiia Tomcona

5.1.6

3aKkoH COXPAHCHUA DHCPIruu B HUACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BreiHyX/1eHHBIE MEXaHHUYECKHe KoJjeOaHusl.
Pe3onanc. Pe3onanchas KpUBas.
BreinyxneHnbie AJICKTPOMATrHUTHBIC

KoJIeOaHus.

Ilepemennbiii  Tok.  CuHycouganbHbIN

IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOI0 TOKa.
AMIUIMTYZAHOE U JIEUCTBYIOIIEE 3HAUEHUE

CHJIbI TOKA U HAIIPS?KCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaua
U MOTpeOseHne 3JIEKTPUUYECKOW 3HEPIUu.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
JIEKTPUYECKON JHEPTUH. Kynerypa
HCIIOJIb30BaHUs AJEKTPOIHEPTUH B

MOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpolcTBa: celicmorpad,
NEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaayd

5.1.12

[Ipaktnueckue paboTel. HccnemoBanue
3aBUCHUMOCTH IEpHOJa MajblX KojeOaHui
rpys3a Ha HUTHU OT AJIMHBI HUTU W MACChI
rpy3a. MccienoBanue nepeMeHHOIO TOKa B
LENU U3 TOCJIEN0BAaTENbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

#H#HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHHe H IIPOAOJIBbHBIC BOJIHEBI

5.2.2

###PartH# Narepdepenuus u audpakmus

MEXaHHNYECCKHNX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

524

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
W3JIyYEHHsS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bektopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpakeHHe, MpeIOMIIEHHE, MOJspHU3alus,
mudpakuus, uHTepdepeHuus. CKoOpocTh

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[lpuHIMOBI pafguoOCBsI3U U TEJIEBUJCHUS.
Pannonokanus. DneKTpOMarHuTHOE

3arpsA3HEHUE OKPYKAIOLIEH CPeIbl

5.2.8

TexHudeckue YCTPOWCTBA: MY3BIKAJIbHBIC
MHCTPYMEHTHI, YJIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE UM MEIMIMHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-meun

5.3

##HParH#OIITUKA

5.3.1

[IpssmMonMHETHOE pPacpOCTpPAHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTpaXKECHUS
cBeta. [loctpoeHre M300paKeHMIA B TUIOCKOM

3epKase

5.33

534

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS
CBETA. AOGCOTIOTHBIIH rokKa3areib
MPEIOMIICHHUS

[Tonmoe BHYTpPEHHEE OTpaXKeHHE.
[IpenenbHBI yroy MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcus  cera. CloXHBIH  cocTaB

oenoro ceeta. L[ger

5.3.6

Cobwuparonue ¥ paccerBArOIINE JIMH3BI.
Tonkast nuH3a. DOKYCHOE pACCTOSHUE H
ONTHWYEeCKass  Ccujla  TOHKOW  JIMH3BI.
[Toctpoenue n3o0pakeHui B COOUPAIOIINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEIUYEHUE, IaBacMOC

JIMH30U

5.3.7

[Ipenensl NpUMEHUMOCTH I€OMETPUIECKON

OIITUKH

5.3.8

Wnrtepdepenuuss  cBera.  KorepeHtHble
HUCTOYHUKHU. VYenosus HaOIIO e HUS
MAaKCUMYyMOB u MHUHHUMYMOB B

UHTEpPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Judpaxus CBETA. Hudpakimonnas
peméTka. YcinoBue HaOMIOEHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu ageHUn
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cera

TexHuuecknue yCTpOWCTBA: OYKH, JIyMa,

¢doToanmapar, NPOEKIUOHHBIA ammapar,

5.3.11 MHKPOCKOII, TEJIECKOTI, BOJOKOHHAs
OIITHKA, nudpakImoHHas peméTka,
TIOJISIPOU T
[IpakTrueckue paboTHL N3mepenue

nokasarens npenomieHus. Mccinenosanue
5.3.12

CBOWCTB  HM300pakeHMH B  JIMH3aX.

Ha6HIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTBI CITIELIUAJIBHOM TEOPMH OTHOCUTEJIbHOCTH

I'paHuLibl TPUMEHMMOCTH KJIACCHUYECKOH
MEXaHUKH. [TocTynmater Teopuu
6.1 OTHOCHTEJIBHOCTH: MHBapHAHTHOCTH
MOAYJII CKOpPOCTHM CBE€Ta B BaKyyMe,

MPUHITUTT OTHOCUTEILHOCTH DWUHINTEIHA

OTHOCUTEIBLHOCTD OJIHOBPEMEHHOCTH.
6.2 3ameyieHHe BpPEMEHHM U COKpallleHHE

JUIMHBI

6.3 DHeprus ¥ UMMYJIbC CBOOOTHON YaCTHIIBI

CBs3p MacChl C DHEPrHEH W HMITYJIHCOM
6.4 CBOOOJIHOM 4YacTHIBl. ODHEPrus IOKOs

CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyna [lnanka cBsi3u sHEpPrun
7.1.1 ¢doroHa ¢ ero yacToTod. OHeprus u

uMIynsc GoToHa




OtkpeiTHe U ucciaegoBanue Ghorodddekra.

OIIBITBI AT. CroxeroBa. 3aKOHEI

dororddekra

YpaBHeHue OHHIITENHA s

dotorddekra. «Kpacnas TpaHuUIa»

dororddekra

7.1.4

Hanenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XHUMHYECKOE IEUCTBUE CBETA

TexHUYEeCKHE yCTPOMCTBA: (POTOIIIEMEHT,
dboTomaryuk, COJIHEYHAs OaTapes,

CBETOOHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OnbITE
Pesepdopna o uccienoBaHUIO CTPOCHUS

aroma. [Inanerapnas Monens aroma

7.2.2

[TocTynatet bopa. N3nyuenne u
HOIJIOIIEHHE  (OTOHOB MpHU  MEpexone
aToMa C OJHOINO YPOBHS DJHEPrHHM Ha
npyroil. Bunsl cnextpoB. CriekTp ypoBHEU

SHEPIHU aTOMa BOJOPOIa

7.2.3

BomnHoBrle cBovicTBa 4dactul. BoiHBI 1€
Bbporis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakuus dIEKTPOHOB Ha

Kpucrajuiax

7.2.4

CrioHTaHHOE H BBIHYKICHHOC H3JIYYCHHC.

YCcTpolcTBO M IPUHLIKT pabOTHI Jlazepa

7.2.5

TexHuueckrue yCTpOMCTBA: CHEKTpadbHbIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[lpaktnueckue  pabotel.  HaGmonenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeTtoasl Ha6J'IIOI[eHI/I}I H perucrpanuun

QJICMCHTAPHbIX YaCTHUIL




7.3.2

OTKpbITHE  PAIMOAKTUBHOCTH.  ONBITHI
Pesepdopma mo ompenmeneHuio cocrasa
pagMoakTUBHOTO  u3iydeHus. CBoiicTBa
anb(a-, 0eTa-, raMMa-m3TydeHus. BrimsHue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4ucio

siapa. M3oTonbl

7.3.4

Anwa-pacna. DIIeKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacra. I'amma-
U3ITy4YeHHE. 3aKOH  paJMOAKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKIOHOB B  siIpe.

Snepuble cuibl. JleekT Macchl siapa

7.3.6

ﬂﬂepHBIe pCaKkmuu. I[eJICHI/IC n CHHTEC3

aaep

7.3.7

S nepusrit peaxTop. TepMmosiiepHbIi
cunte3. [IpoGnembl ¥  MEPCHEKTUBBI
SIIEPHOM  DHEPreTUKH.  DKOJIOIMYECKUE

ACIEKTHI AJIEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble  YacCTHIIbI. OTtkpbITHE
[I03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOIEHUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kkamepa BuibcoHa, snepHBII  peakrTop,

aroMHas OoMm0a

7.3.10

[IpakTrueckne paboTel. HccnemoBanue
TPEKOB YacTHII (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3mgnoro neGa. Co3Besnms, sipkue

3Bé3,IIBI, IIJTaHCThI, UX BUAUMOC ABUKCHHUC

8.2

Comnueunas cucreMa. lltaHeTbl 3€MHOU




TPYIIIbL. [InaHeTbl-rUraHTBl U UX
CIYTHHUKH, KapJIMKOBBIC TUIAaHETHL. Masbie

Tena COoJIHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctouynuk sHeprun ConHua u 3BE37

8.5

3BE37bI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, Pajnyc, TeMIIepaTypa,
ux B3aMOCBSI3b. Huarpamma
«CTIEKTPAJBHBIA  KIacC — CBETHMOCTBHY.
3BE3abl  IJIABHOM  MOCJIEAOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» JJIS

3BE3]1 TVIaBHOM MOCJIEI0BATEIBHOCTHA

8.6

#H##Par####BHyTpeHHee  cTpoeHHe  3BE3N.
COBpeMeHHLIC MNpCACTaBJICHUA (6]
npoucxoxaeHnn u somounu ConHua u

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunbii  I[lyte — Hama [anakTuka.
CnupanbHas CTPYKTypa [Manaktuku,
pacmpenenenue 3BE3N, ra3a W IBUIM.
Tlomoxxeune wu gBmkenue CoaHIa B
lanaktuke. Ilnockas u  cdepuyeckas

HOACUCTEMBI | aJlTakTUKU

8.8

Tuner ramaktuk. PagmoramakTwku H

KBa3apbl. YEpHBIE ABIPHI B sAPAX TATAKTHK

8.9

Bcenennas.  Pacmmpenue  BceeneHHOM.
3akon XaO0ma. Pasz0Oeranme rajgakTHK.
Bospact u pamuyc Bcenennou, teopus
Bonbmioro B3peiBa. Mognenbs «ropsuei

Bcenennoi». PenukToBoe usiyueHue

8.10

Macmrabnass  cTpykTypa  BceneHHo#.
Mertaranaktuka. Hepeménusle mpob6iieMsl

aCTPOHOMHHU
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e  ®uswmka: yueOnuk st 10 u 11 kmacca 00meo0pa3oBaTEIbHBIX YUPEIKICHHINA:
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o T'ennpenmreiin JI.O., Kupuk JI.A.. ®usnka. 3agaunuk. 11 kinacc (mocodue mist
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0011e00pa3oBaTeIbHBIX YICOHBIX 3aBeieHH). — M.: MHemo3uHa, 2011 r.
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