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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM IporpaMMsl, npencraBieHHbIX B PI'OC
COO, a rtakxke ¢ ydu€roMm QenepasbHONl paboyeil mporpaMMbl BOCIHUTAaHUS U
KOHIICTIIIMM TIperoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusx Poccniickon Qenepanuu, peanu3yrommux OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO
nonaxona. I[lporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAlPEIMETHBIM pe3yJIbTaTaM
OoOy4eHMsI, a TaKXe YUYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAy4YHbIMU YYE€OHBIMU MpeaMeramu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTo
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUSI Kypca (DU3UKHU: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHHPYEMBIE PE3ybTAaThl OCBOEHUS Kypca (pU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YyIbTAThI MO roJjaM 00yUYeHUS;

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

®dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LLIkompHBIN Kype GU3HKH — CUCTEMOOOpa3yIOIInii
JUISl €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (DHU3UUECKHE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, OHUOJIOTHEH,
¢usnueckoir reorpaduerr u actpoHomuen. Mcmonb3oBaHHE U AKTUBHOE
OpUMEeHEHHuEe (U3MYECKUMX 3HAHUU  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCa, ITOJIy4eHMs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
N3ydyenne Qu3nku BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroummxcs, B (GOPMHUPOBAHHUE YMEHUI NPUMEHSTH
HAy4YHBIN METO]] TO3HAHUS TP BBIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHMIA.

B ocHOBy Kypca (u3uku aji1 ypOBHS CpeAHEro oOuero ooOpa3oBaHUsA
NOJIOKEH P HWACH, KOTOpble MOXHO paccMaTpHBaThb KakK MPUHLHUIBI €ro
NOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBJISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, 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 MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomoit  uanpaenennocmu. Kypc ¢usukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJepKaHusl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTHW, a TaKXe OO0CYXKICHHs
npo0JieM palMoHAIBHOTO MPUPOIOTOIB30BAHMS U 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl ABJIAIOTCS (pusmueckue teopun (popmupoBaHUE NPEICTABICHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O NPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONUCAaHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEeMHO-AESATENIbHOCTHBIN MOJAX0 B Kypce (DM3UKU peanu3yercs: Npexie
BCEro 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU JAESITEIbHOCTH 00Yy4Yaroluxcsl.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO MCIHOJIB30BAHHE CHUCTEMBI
(pOHTABHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JaOOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObeIUHEHBI B OOUIUMNA CIHCOK YUEHUYECKUX
pakTUYECKUX paldoT. BhiieneHrne B yka3aHHOM IepevHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTEIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabuHera Qusuku. Ilpu »3ToM obecnieunBaeTcsi OBJIAJIEHUE
OOyYalOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHUs, HCCIIEIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHWE yaenseTcs pEHIEHUI0 pAcUYETHBIX M KaueCTBEHHBIX
3anad. [lpu saToM JUIsi pacyETHBIX 3a7]a4 MPUOPUTETOM SBIISIIOTCS 33/la4M C SIBHO
3aJlaHHON (PU3UUECKON MOJIENIBIO, TO3BOJIAIONINE TPUMEHITh N3yUE€HHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3zenoB. s KauecTBEHHBIX 3a7a4 NPUOPUTETOM SBJIAIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OecrleueHu0 y4yeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha YpOBHE CpEIHEr0 00IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpeaMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYyHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOXo/IMMOe JlabopaTopHOE O00OpYyIOBaHME /Ui BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYeCKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
o0opyioBaHUE.

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

JlabopatopHoe 00OpymOBaHHE MJI YYEHWYECKUX TMPAKTHUYECKUX padboT
(dopmMupyeTcsi B BHJIE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECIEUYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKue KOMILIEKThI
1ab0paTOpHOro O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUJIE IIU(PPOBBIX J1aOOpaTOPHIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHUS OOY4YalOIIUXCA K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CcIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
HCCJIEIOBATEIHCKOI0 OTHOIIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUN OOBSACHATH SBJICHUA C HCIOJb30BAHUEM
bu3nuecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npenacTaBICHUN O ponu (PU3UKHU JI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.



JlocTikeHne 3TUX Ienell oO0ecTieunBaeTCsl PEIICHHEM CJAeIYIIIUX 3a/]a4 B
npoliiecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEHEro 00IIero oopa3oBaHus:

npuodpeTeHue CHUCTEMBl  3HAHUU 00 001X bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSX, BKJIFOYAS MEXaHHKY,
MOJIEKYJIAPHYIO (U3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HUKY U
AJIIEMEHTHI aCTPODU3UKH;

dbopMHUpOBaHME YMEHUH MNPUMEHATh TEOPETHUUECKUE 3HAHUS  JUIs
oOBsicHeHUs (DU3UYECKUX SIBICHUH B TPUPONE W IS TPUHATHUSA
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS] pa3IMYHBIX 3aJad C SIBHO 3aJaHHOMU
bu3znueckoil MOJENbI0, 3a/]ad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE
co3zlanue (pU3NYECKON MOJIENH, aIeKBAaTHON YCIOBUAM 3a/1a4H;
NOHMMaHuEe (PU3NYECKHX OCHOB W TNPHUHIIMIIOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METONAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS WU IIPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpEeTauuyd HUHPOpPMALIHH,
OIPENIETICHUS] TOCTOBEPHOCTHU MOJIYYEHHOT O PE3YJIbTATA;

CO3[IaHUE YCJIOBHUM ISl PA3BUTUS YMEHUU IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIETro
oOpazoBanus otBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HENENO), B
11 knmacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraemplii B mporpamMmme mo (¢U3MKE MepeyeHb Ja0OpaTOpHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJIA€T BHIOOP
NpOBE/ICHUs JIabOpaTOpHBIX PAbOT M OMBITOB C YYETOM MHIUBHUAYATbHBIX
0COOEHHOCTEH 00yUaroIuXxcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHUSA OKPYKAKOLIETO
mupa. Poib 3KCniepuMEHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MonenupoBanue (Gu3NYECKuX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHHYECKOI'O0 JIBHMIKCHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpoCcTh (CpenHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepuaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpIUHAT.
CroxeHnue nepeMenieHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWkKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MNyTH W TMepeMeIleHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobomHoe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  aBmxeHue. JIBUKEHME MaTEpUAIBHOM TOYKH MO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEUHAS
ckopocTs. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeILHOE YCKOPEHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE TPHUMEHEHHE: CIIUJIOMETD,
JIBUDKEHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIE MEpeaavn.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanne NBMKEHUN C UCIIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne ABwKeHHs Tena, OpOIIEHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOUICHHS MEXAY NYTSAMH, MNPOHWJICHHBIMU TEIOM 34
MIOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHU MIapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  [anunes. lIlepBelii  3akoH  HbroToOHA.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HerooTona
IU1sl MaTepuaibHOM TOUkU. Tpetuil 3akoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia Tsokectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buanl Tpenust (mokosi, CKoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuina TpeHUs! CKOJIBKEHHS U cujla TpeHus mokos. KoaddunueHt tpeHus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpallaTeabHOE JIBHKEHHUE a0COMIOTHO TBEPAOIrO TENa.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpameHus. llmedo cumel. YcnoBus
paBHOBECUS TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MNOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHMEe nHEPIUNL.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jieopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAKOIIUX B NPYKUHE U
pe3HOBOM 00pasiie, OT ux gaehopMaluu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

NmMnynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTe€pUAIbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

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

[ToreHuManbHble W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThI
HEITOTEHUHUAJIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

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 abCONIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIBI C U3MEHEHHEM MEXAaHMYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazgea 3. MoaexkysipHas Gu3suMka 1 TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aUMOJIEUCTBUSA YaCTUL] BemecTBa. MOJENIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX Te U 00BICHEHHE CBOWMCTB BEUIECTBA HA OCHOBE ATUX Mojesel. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TemIiiepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW SHEpPruu TEIUIOBOIO0 JBIKEHHMS dactuil rasa. lllkama
temneparyp KenpBuHa. 1'a3oBbie 3aKkoHbBl. YpaBHeHHue MeHnneneeBa—Kianeipona.
3akoH [lanmpToHa. M30mpoliecchl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BenecTBa. ['paduueckoe mpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduun
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenbs OpOyHOBCKOT'O JABUKEHUS.

Mognuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Ornpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUMU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOT O
rasa.

Tema 2. OcHoebl mepmoouHamuKu

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioTel U pabota. BHyTpeHHss
DHEPrusi  OAHOATOMHOIO  HWJEANbHOrO  rasa.  Buael  Temonepenaun:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo Tem1oTel npu Temionepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. IlepBblld 3aKOH TEPMOJIWHAMMKHU.
[IpumeHeHue mepBOro 3akOHa TEPMOJMHAMHUKU K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh mpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamnHax. KosdduuueHt mnose3Horo
neiictBus terioBo mammebl. [ukn KapHo um ero xodgduuueHT moiae3Horo
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEpruu Teja MpH COBEPIICHWU PadOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHenne BHyTpeHHEH SHEPTUH (TeMIIepaTypbl) Tena Mpu Teruionepeaaye.

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

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHJeHcanus. Vcrnapenue u kumneHue. AOCOMIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceimeHHbsld mnap. YaenpHas TeEmioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTA/UIU3aIMs. Y IenbHas Tersiora miasieHus. CyomuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre YCTPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS! KPUCTAINIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaIOB.

Vyenuuecxuii sxcnepumenm, 1a6opamopHule pabomol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pasznen 4. dinekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
Onextpuzanusi Tell. ONEKTPUYECKUM 3apsan. /[IBa Buma 3IEKTpUYECKHX
3apanoB. IIpOBOAHUKH, IOUAIEKTPUKUA W TOJYNPOBOAHUKH. 3aKOH COXPaHEHUs
ANEKTPUYECKOrO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuyHbIN 31EKTpUYECKUN 3apsi.
Onektpudeckoe mnone. HampsoxéHHocTh  dyekTpuueckoro mnons.  IIpuHnun



CYIEPIIO3ULIAN BJIEKTPUUYECKUX MOJIeH. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocraruueckoro  mons.  I[lorenmman.  Pa3HocTb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

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

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTAaTHUYECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopericTBre HaRNEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKY HUMU U TUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DNEKTPUUECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DJIECKTPUUECKOTO TOKa.
UcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlennma. MoIHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHast u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE TPHUOOPHI.

OJIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIECKTPOJIH3.



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

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, PEOCTaT, HWCTOYHUKU TOKa, OJJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

CmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

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

HabGntonenue snekrponusa.

MexnpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISIETCS C
y4€TOM CO/IepKATENbHBIX MEXIIPEAMETHBIX CBS3€d € KypcaMHh MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpadri U TEXHOIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHMS: SIBJICHHWE, HAay4HbIN (akT, rumoresa, (pusmyueckas BeIMYWHA, 3aKOH,
Teopus, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JHWHEHHas QyHKIUA,
napaloua, runepoosa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW Ipupoje, nuddy3us, ocMoc,
TETMIO00MEH KUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIAUH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUIECKUE SIBIICHUS B KUBOU MIPUPO/IC.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUJIKOCTEH H



ra3oB, JJICKTPHUYECKHME CBOWCTBA METAJJIOB, JJIEKTPOJIMTHYECKAs IMCCOLMALNS,
rajbBaHMKA.

l'eocpaghus: BnaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, IMOAIIMITHUKH, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUs
UMIyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWJIBHUK, KOHJUIIMOHEP, TEXHOIOIHU
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Macnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE ~ MarHuTHl.  B3anMOIENCTBHME  TMOCTOSIHHBIX ~ MArHHUTOB.
MarautHoe 1mnone. Bekrop MarHuTHOM uMHAyKUMW. lIpuHImMn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TION€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO TOJISl JJIMHHOTO MPSMOTrO0 MPOBOAHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HalIpaBJIeHUE. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM IMoJje. Padota cuisl Jlopenna.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykunu dapagnes.

BuxpeBoe anekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS TOCTYIIATEIbHO B OAHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBlIEGHHME CaMOMHIAYKLMH. OJEKTPOJIBWXKYILIAS  CHJA
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIE
MAarHMThl, JJEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CHUJIBI MHIYKIMUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydeHrne MarHuTHOT O MOJIst KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanne ssBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenprHast  cucrema. CBOOOmHBIE  MEXAHUYECKHE  KOJeOaHUA.
[Mapmonnyeckue konebanus. [lepuon, vacrora, amruiutyaa u (asza kKojleOaHUMU.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanuit. [IpeBpailienre 3Heprun Npu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTebHOM KOHTYpe. AHAIOTUS MEXKIYy MEXaHHYEeCKUMHU U
AJEKTPOMArHuTHBIMU Kojebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'UM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux KoseOaHUsX. BoIHyKI€HHbIE MEXaHUYECKUe
kosnieOanus. Pezonanc. BeiHy)IeHHBIE 2JIEKTPOMAarHUTHBIE KOIeOaHusl.

[Tepemennsiii TOK. CUHYCOMAQIbHBIM TMEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHCTBYIOIEE 3HAUYECHUE CHUJIBI TOKA H
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOM
SHEPruM. DKOJIOTMYECKHE PHUCKU MPU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHCTBAa W MPAKTUUYECKOE IMPUMEHEHHUE: DSJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KojieOAaTeNbHONM CHUCTEMBI (NMPYKUHHBIA WU
MaTEMaTUYECKUN MaSTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

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

Pe3onanc mnpu 1moOCIIEIOBATEIbBHOM COEAUMHEHUHU PE3UCTOpPA, KATYLIKU
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwl

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

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE G0JIHbL

MexaHuueckue BOJIHBI, yCioOBHsSL pacnpoctpaHenus. llepuon. CxopocTb
pacrpocTpaHeHus U JyIMHA BoOJHBL. [lomepeuHble U TPOJONBHBIE BOJHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

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

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHu4yeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POJI0TBHBIX BOJIH.

Konebmromeecs Te10 Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, MoNsipu3anus, AUppaKuus, UHTEpPEpeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsmMonMHENHOE pacHpoOCTpaHEHUE CBETA B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3aTeh
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceera. ClnoxHbIi cocTaB Oenoro ceera. L[Ber.

Cobuparomiue u pacceuBarolve JuH3bL. ToHkas nauH3a. DoOKycHOE
paccTOsIHME W ONTHYEcKash cuia TOHKOM JuH3bl. [locTpoeHne u3oOpaxeHUil B
coOMparoMX U paccenBarolnx JuH3ax. PopMysia TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

Hubpaknus csera. JudpakinmonHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, NPOCKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PELIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpudOopBkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenune nudpakiuu cBera.

Habmronenune nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyyenue cekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEHIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopuuie pabomol



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Pasjaes 6. OcHOBBI ClIeHAJIBLHON TEOPUU OTHOCHTEIBHOCTH
I'paHunbl  OPUMEHUMOCTH  KJACCMYEeCKOM  MexaHukd.  [locTysmatsel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHM M COKpaLICHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbl. DHEPTHU
TIOKOSI.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u 3HEpTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.

OtkpeiTue u uccienoBanue ororddexra. OnpiTel A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne ycTpoWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YyCTaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeENTHEro (poTodddekra.

Cseronmo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO o -9acTHIIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormnomieHue
(GOTOHOB TNpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPrHMM Ha Jpyro. Bumisl
criekTpoB. CIIEKTp YPOBHEW HEPrUU aToMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOIN), 1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CJIOKHOCTh CTpPOCHMS sAnpa. OTKpsITHE
pamuoakTuBHOCTH.  OmbiTel  Pedepdopna 1o ompeseneHuro  cocTaBa
paauoakTUBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIydeHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oronsl.

Anbda-pacnian. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

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

SnepHble peakuuu. JleseHue u CUHTE3 s1€ep.

Anepueiii peaktop. Tepmosnmepubiii cunTe3. [IpoOiieMbl W TEPCHICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKThI SAIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHIL.

dyHaMeHTaIbHbIe B3auMoieicTBUsI. EMUHCTBO hu3nueckoii KapTUHBI MUPA.

TexHu4yeckne ycTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BuTHs acTpoHoMUU. [IpuKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupn 3Bé3nHoro Heba. Co3Be3nusi, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIDKCHHUE.

ConneyHas cucrema.

Conune. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum CoyiHIIA U 3BE3.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTHUKH. J(MarpaMma «CIEKTPAJIBHBIM KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJIABHOW IOCIJIEIOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTambl >KU3HH 3BE3 .

Muneunbiii [Tyte — Hamia ['amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. YEpHbIE ABIPBI B sSApax
TaJaKTHK.

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

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenuss HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH TS ONpeIeTICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKHUE 3BE3/BL.

Habntonenus B Teneckon Jlynsl, maner, Mneunoro Ilyru.

O0o01maroee NOBTOpeHne

Ponpr ¢Qu3ukm W acTpoHOMHUHM B DIKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHUHE MHpPA, POiIb PU3HMUECKON TEOpPUHU
B (GOpPMHpPOBAHMUU TIPEJCTAaBICHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
¢bu3nuecKkoil KapTUHBI MHUPaA B OOIIEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIEHUMN O TIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COJAEPIKATENBbHBIX MEXKIPEIMETHBIX CBA3EH C KypCcaMH MAaTE€MAaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIN (akT, rumoresa, (pusmueckas BeNMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJEIINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YPaBHEHWH, TPUIOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U UX IPOEKLHUHA HAa OCU KOOPAUHAT, CIIOKEHHUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, NpHU3HAKU TMOJ00MS TPEYroJbHUKOB,
oIpeiesIeHUe MIIOMAAN IIOCKUX GUryp u oobéma Tel.

Buonocus: »nekrpuyeckue SBIEHUS B JKUBOM MNpUpPOAE, KoueOaTeslbHbIE
JBWKEHHS B JKMBOM IIPUPOJE, ONTUYECKUE SBICHUS B )KMBOM IPUPOJE, NEUCTBUE
pajuanuy Ha )KUBbIE OPraHU3MBL.



Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€N, MEXaHM3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PpEETKHU, CHEKTpalIbHbIN
aHaJIn3.

leoepagua: wmarHUTHBIE TIONIOCAa 3eMJIM, 3aJ€KU MArHUTHBIX Y,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIM.

Texnonoeusa: JHMHUM DIIEKTPONEPENAY, TEHEPATOp NEPEMEHHOrO TOKa,
3JIEKTPOJIBUTaTEb, MHAYKLUHWOHHAs II€Yb, pajaap, PaauONPUEMHUK, TEIEBU3O0D,
anTteHHa, TeinedoH, CBY-medb, NMPOEKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yuebOHOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOMKHO OOECIEUUTh JTOCTHUKEHUE CIEAYIONTUX
JMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YIhTATOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS YU€OHOTO mpeameTra «DU3nKay MOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPAJULUMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KUZHEHHOTO
ONbITAa U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaTv3allii OCHOBHBIX HAITPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpam/aaHCKOro BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMKA 00YUYaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTH B MHTEpPECAX TI'PaXKIaHCKOIO
o0l1lecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJICHCTBOBATH C COIUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHUU C
uX QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

c(hopMUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYayIIEero;

4) >¢TeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GU3n4ecKoil Hayke;

5) TpyA0BOIr0 BOCIIUTAHMS:



UHTEpPEC K pa3iuuHbIM cepamM MpoPecCUOHATBbHONU JEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHHE COBEPLIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaau30BbIBaTh COOCTBEHHbBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(Gbu3UKY HA TIPOTSHKEHUHU BCEU KU3HU,

6) ’K0JIOrM4eCcKOro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYPhl, OCO3HAHHE TI100aIbHOTO
XapakTepa SKOJIOTUIECKUX TPOOIIeM;

IUTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacliMpeHue OmbITa JEATEIbHOCTH HKOJOTMYECKOM HaNpaBIEHHOCTU Ha
OCHOBE UMCIOIINXCS 3HAHUH 110 (PU3HUKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTM HAyYHOU JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHuss (UBUKH  OCYIIECTBIISITh  MPOEKTHYIO M HUCCIEAOBATEILCKYIO
NeSATeIbHOCTh MHINBUIYAJILHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble Jornyeckue NecTBUA:
CaMOCTOSITETIbHO  (OpMyNIMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU HX
JOCTHKECHUS,
BBIABJISATH 3aKOHOMEPHOCTM W MPOTUBOPEYHMSI B  PAacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUs] TPOOJIEMbl C y4E€TOM aHajlu3a MMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUI NESITENbHOCTH;
KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX  pEajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBhle ucciiegoBarejbcKe 1eMCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOIMEH, KIKOUEBBIMU IOHATHUSAMH M METOJAMU
du3nUecKoil HayKu;



BJIaJIETh HABBIKAMU y4E€OHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOUCKY
METOJIOB pEelIeHUs 3aJlay (PU3MUYECKOr0 COJIepKaHUsl, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [T03HAHMSI;

BJIAJE€Th BHUJAMH JESATEIBHOCTH 110 IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJI€ PELICHUS 3aJa4d  pPe3ysbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIUpOBaTH COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOU
JESITENIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh NPUOOPETEHHBII OIIBIT;

YMETh [EPEHOCUTh 3HaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

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

CTaBUTh MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3MUECKOrO COAEp>KaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITh IIOHCK, AHAJM3,
CUCTEMATHU3ALMI0 U HMHTEPIpETauui0 WH(GOpPMAIMU Pa3IuYHbIX BHJIOB U (POpMm
IpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIIOIGHHEM TpeOOBAaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHMEHBI, pecypcocOepexeHHsl, TMPaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUUHbIX (opMarax c
y4€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUHU, BBIOMpPas ONTUMAIIbHYIO
(dopMy MpencTaBiIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHUBEPCATbHbIE YueOHbIEe TeiiCTBHUSL:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallddi W CMsT4aTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIAYaJIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTaBJATH IUIAH JCHCTBHM,
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 TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh NHUITUATUBHBIM.

PeryjisiTuBHbIE YHUBeEPCAJbHbIe YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JICSITEIHLHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX W KadyeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHUS MPAKTUYECKONU pabOThI C yUETOM MMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacmMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PCIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULHMU B 001acTH
(bU3UKH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJILHBI UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBHI B JCSTEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJIETh ~ HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HaHUsA
COBEpIIAEMbIX JCHCTBHA ¥ MBICIUTCIBHBIX IPOIIECCOB, HMX PE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIICKCHH IS OIEHKH CUTYaIllH, BEIOOpA BEPHOTO
perieHus;



YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI IPYIHMX TIPU aHaJnM3e pPe3yIbTaToB
JeSITEIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIICHCTBYETCS AMOIMOHATHHBIN WUHTEIUICKT, Iperoaraomui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIONIETO CTIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTHUPOBAThCS K
AMOIMOHAJILHBIM U3MEHECHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAThH HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kJjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OO YUAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN ACSITEIHHOCTH JTIOIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHas TOYKa, MHEpIHaIbHas cCUCTeMa OTCU€Ta, abCOIIOTHO TBEPJOE TEIIO,
UiealIbHbIN ra3, MOJIEIN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
ANEKTPUUECKUH 3apsij] MPU PelIeHUH PU3NIECKUX 3a]1a4;

pacrnio3HaBaTh (pu3MYECKUE SBJICHUS (MPOIIECCH) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHWHOE
JBIDKCHHE, CBOOOJHOE TAJ€HUE TeJ, JBWKEHHE I10 OKPYXHOCTH, HWHEPIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MIPU HArPEeBaHUH (OXJIAXKIECHUH), TETIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCALWs, IUIABJIICHUE, KPUCTAJUIM3ALHUS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJ, B3auMOACHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UYECKHE BEITUYWHBI:
KOOpAWHATA, IyTh, IMEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAsl DHEPIUs, MOTECHUUAJIbHAsI HEPTUs, MEXaHUYEeCKast
paboTta, MexaHWYECKass MOIIHOCTh; IpPU ONUCAHUM MPABWIHHO TPAKTOBAThH
(GU3UYECKU CMBICI HMCHONB3YEMbIX BEIMYMH, MUX OOO3HAYCHUS] W EIAUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JAPYTHUMU
BEJINYMHAMU;

OMUCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHMS,
UCTIONBb3ya (U3MYECKUE BEIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpemaHss
KUHETUYECKAs] YHEPTUSI XaOTUUYECKOTO JBWXKEHHUS MOJICKYJ, CPEAHEKBAApAaTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (OUIMEHT TIOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTATENS;, MPH ONMUCAHUU
NpaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
o003HaYeHUsT U CIUHMIIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BETMYNHAM;

ONUCHIBATh U3YYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
siBJICHUS1 (TIPOLIECChI), UCTIONB3Ys (PU3UUYECKUE BEIUYUHBI: JIEKTPUUECKUM 3apsij,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBAaTh (PUIWYECKUNA CMBICT HCIHOJIb3yEeMbIX
BEIIMYHMH, WX OOO3HAUCHUS W CIUHUIIBI; YKA3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINC
JAHHYIO0 (PU3MYECKYIO BEJIMUHUHY C IPYTUMU BEIUUUHAMU;

aHAIM3UPOBATH (PU3UUYECKHUE TMPOIIECChl U SIBJICHUS, UCIONB3YsS (PU3nYecKue
3aKOHBI W MIPUHIUINBIL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXaHUYECKOM DSHEPIruM, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHIUIT CYMEPIO3UIMA CHJI, TMPUHIIUI PABHOMPABUS HHEPLHHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIIMIIBI JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3jinyarh YCJIOBHs UX O€30MaCHOI0 MCIOJIb30BaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONTHATh DKCIEPUMEHTBI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
IIPOIIECCOB C HCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath TpoOieMy/3amady W TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYJOBaHUS, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PHU3NIECKUX BEIMYUH, TIPH
3TOM BBIOMpaTh ONTHMAJBHBIA CIOCOO M3MEPEHUS W HWCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMH  BEIWMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAaOJIUIL U TpadUKOB, IeJaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh TpaBmiia OE€30MACHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax ydeOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESTENbHOCTU C HMCMOIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemath pacuéTHBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PM3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYCCKYIO MOJCIb, BBIJACIATh (PU3MYECKHE BEIMYMHBI M (OPMYIIHI,
HEOoOXOoMUMbIe NIl €€ pelleHUs, MPOBOAUTH PACUEThl M OICHUBATH PEATbHOCTH
MOJTYYCHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIC 33/1aU: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LENOYKY PacCyXICHHIl ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIOIB30BaTh  MPH  pPEUICHMH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
WH(POPMAITMOHHBIE TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIpeJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, MOIYYSeHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIy4aeMyr0 HH(HOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXAIOIIEr0 MHpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl obecriedeHus: 0€30NacHOCTH MpU OOpalIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISl COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOIO
MOBE/ICHUSI B OKpYKAIOIIeh cpelie;



paboTath B TpYIINE C BBHINOJIHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, pPAIMOHAIBHO pPACHPEACNITh OO0SI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJC€KBATHO OLICHWBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.

K koHny oOyuyenuss B 11 kJjacce mnpeaMeTHbIE PE3yJbTaTbl HA 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPAa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJOTUH, B MPAKTUYECKON AEATEIIBHOCTU IIIOAEH, LIEIIOCTHOCTh U €IUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TNPUMEHEHHUS W3YYEHHBIX (QPU3UYECKUX MOJIENei:
TOYEYHBIN JNEKTPUUECKUMN 3apsl, JTyd CBETa, TOUEYHbI UCTOYHUK CBETA, SIACpPHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sijpa MPU PEIICHUU (PU3UUYECKUX
3a7ad4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPHUECKAs] MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JAECHUCTBUS TOKA, B3aUMOACHCTBHUE
MAarHMTOB, DJICKTPOMAarHUTHas WHAYKIHUS, JCUCTBUE MArHUTHOIO MO Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsil, SJICKTPOMArHUTHBIE KoyieOaHUsS |
BOJIHBI, MPAMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIIEHHUE,
uHTepdepennus, audpakuus ¢ MOOJsSpU3alUs CBETa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE N1aBicHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas

PAaaANOAKTUBHOCTD,
OIMMCBIBATh HM3Y4YCHHBLIC CBOMCTBA BCIIICCTBA (3J'I€KTpI/I‘I€CKI/IC, MAar"HuTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) )41

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCHOJB3Yysl (PU3MYECKHE BEITMYUHBI:
ANEKTPUYECKUHN 3apsl, CWIA TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
UHIYKLIHAST MarHUTHOrO moisi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUYECKOr0O W MArHUTHOI'O MOJIEW, MEPUOJ U YacTOoTa
KoneOaHuii B KoJIeOAaTENbHOM KOHTYpe, 3aps] U CWIa ToKa B IpoLEcce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKass CHUjia JIMH3bI, TPU OMHCAHUM TMPABUIBHO TPAKTOBATh (HHU3UUECKUI
CMBICIT HCIIOJIb3YEMbIX BEIUYMH, WX OOO3HAYCHHsS] W CIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMUMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBIEHUS M IMPOLECCHI, HCHOJIb3Ys
dbuznueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPIUs U UMIYJbC (POTOHA, IEPUOJ NIOJypacajia, SHEPIHsl CBI3U
ATOMHBIX SiJIep, MpPU OINHCAHUU MPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIUYUH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HUYECKYI0 BEIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHNUE (DU3NIECKON BEITMYUHEI;

aHANIM3UPOBATH (PU3UYECKHE MPOIECCHl U SBJICHUS, UCIONb3YS (U3HUECKUE
3aKOHbI M MIPUHLHUINBL: 32aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIEIBHOTO
COCIUMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
MHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHeHHe ODWHIITEHHa i GoTtorddexra,
3aKOH COXPAHEHUs 3HEPrUHU, 3aKOH COXPAHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PAaJIMOAKTHUBHOI'O pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe 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 JKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: MPU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY H3 MPEAJIOKEHHOT0 OOOpYyIOBaHUS, NPOBOAUTH ONBIT U
(dbopMynHpOBaTH BHIBOMBL;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEZIOBATh 3aBHUCHUMOCTH (PM3MYECKHX BEIUYUH C HCIOJIBb30BAHUEM
OpSIMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOoaTh mpaBuia 0€30MacHOrO Tpyda MpU MPOBEAECHUU UCCIETOBAHUM B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKON U MPOEKTHOU
JIESITENIbHOCTU C HCTOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIMIbBI, HA OCHOBE aHaJn3a yCJIOBUS 3aJa4u
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,



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

peniaTh Ka4eCTBEHHBIC 33/1aUl: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PEUIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIpEJICTaBlIeHUs Y4eOHONW W HAyYHO-TIOMYJSIpHOU MH(OpMAIIUY, TTOIYyICHHONU U3
pa3IMYHBIX UICTOUHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOIyYyaeMyto HH(OPMaIIHIO;

OOBSICHATHh TPUHLMMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MACHOT'0 HCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUMUCKUX 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
Ul obecriedeHusi 0€30NacHOCTH MPU OOpAILEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PA3IUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padoOTy TpyNNbl, PAUUMOHAIBHO pacHpelensTh OO0SI3aHHOCTU U
IJIAHUPOBATh JCATEIHHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJ€KBATHO OIIEHWBATh
BKJIAJl K&KJIOTO M3 YYACTHUKOB I'PYIINHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [IOK
' A yi https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitia : https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
22 Auamiia ! https://m.edsoo.nu/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 hitps:/m.cdsoo.r/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 | bubnnoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBD TEPMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
' @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
4.1 1
DueKTpoctatitia 0 https://m.edsoo.ru/7f41bf72
49 IlocTossHHBIN dEKTpUYECKUN TOK. TOKH B 12 bubnnoreka [IOK
' pa3IuYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHOe moje. IeKTpOMarHiuTHAs 1 | 3 bu6mmoreka [IOK
' WHAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHUe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUE U AIEKTPOMArHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHONU TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEJIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIEMEHTBI KBAHTOBOH OTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Paspea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE NIOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHE 4 l?gffs?;ifjsigrou}iﬂlwk
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
uudposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnueckue bp
Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcbl

| ®usuka — Hayka o npupoje. Hayuneie | bu6mmoteka [IOK
METO/IbI [IO3HAHUS OKPY’KAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHUU

2 COBPEMEHHOM i)a HOM K(E EI/IHIi MHpa, B 1 bubmrorexa LIOK

p . yi p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETFHOCTH JIFOIeH
MexaHn4eckoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO | bu6mmorexa [IOK
newxeHusd. [lepemernienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NMPAMOIIMHENHOE JBUKEHUE 1 bubmorexa LIOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE | bubnnorexa [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE TazieHue. Y CKOpeHue | bu6mmoreka [IOK
CBOOOJTHOTO MaJCHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe neuxenue. [IBuxenne | bu6muoreka [IOK
MaTepHabHON TOYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunuun oTHOCUTENBHOCTH [ anmuiest.

8 HNuepumnanbubie cuctemsl orcuerta. [lepBbliil 1 bubmmorera [IOK

pH - 1ep https://m.edsoo.ru/ff0c3be8
3akOoH HprotoHa

9 Macca tena. Cuna. [Ipunuun cynepno3uuuu 1 bu6nunorexa LIOK




cuit. Bropoit 3akon HeroToHa a1t
MaTepualbHON TOUKHU

https://m.edsoo.ru/ff0c3be8

10 Tpetnii 3akoH HproTOHA 11 MaTepHanbHbIX bubmuorexa [LIOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCEMUPHOTO TsAroTeHus. Cua bubnuoreka [IOK
TsokecTH. [lepBast kocMHuUecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmorexa LIOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec Tena hitps:/m.cdsoo.ru/fi0c3el 8
Cuna tpenusi. Koaddurment tpenus. Cuina
13 COHpOTiIBJ'IeHI/IH npiq)aneHmf Tena B bubmmorexa [IOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WIIH rase
[TocTynarenbHOE U BpaliaTelibHOE
14 JBUKECHHE a0COIOTHO TBEPIOTO Tea. bu6muoteka [IOK
MowmenT cusl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO Teja
NMitynbec MaTepuanbHONW TOUYKH, CUCTEMBI
1 MaTepuaibHbIX TOYEK. VIMITyIbC CHIIBL. bubnuorexa [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PabGora 1 momHocTh criiel. Kunetnyeckas
16 SHEprust MaTepuaibHOW TOUKH. Teopema 00 bubnroreia LIOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEPrUu
[ToTenumansHas sHeprud. [loTeHnmanbHas
17 SHEPTHs YIpyro neGpopMUpPOBAHHOMN bubnmnoreka [JOK
npyxuHbl. [loTeHnManbHas 3Heprus rena https://m.edsoo.ru/ffOc461a
BOJIM3M MOBEPXHOCTH 3eMIIH
18 IloTeHnuanpHbBIe ¥ HENIOTCHIIMAIILHBIE CUJIBL. but6mmoreka [IOK

CBs13b paGOTLI HCIIOTCHIMUAJIBHBIX CHII C

https://m.edsoo.ru/ff0c478c




M3MEHEHHUEM MEXaHUYECKOM HEprun
CUCTEMBI TEJI. 3aKOH COXPaHECHHUS
MEXaHUYECKON IHEPrUn

19

JlaboparopHas pabota «/ccnenoBanue
CBSI3M pa0OTHI CUJIBI C UI3MEHEHUEM
MEXaHUYECKOM SHEPruu Tela Ha IpuMepe
PaCTSDKEHUS PE3MHOBOTO JKI'yTay

20

KonTtponsHast pabota mmo teme
«Kunemartuka. /lunamuka. 3aKOHbI
COXPAaHEHHS B MEXaHHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOI Teopur. bpoyHOBCKOE
nsmwxenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKEHUS U B3aUMOJICUCTBUS
YacTHIl BeuiecTBa. Moies CTpOeHUs Ta30B,
JKUAJIKOCTEN U TBEPIIBIX TEN

23

Macca monekyn. KoanyecTBo BemecTsa.
[locTostnHast ABoraapo

24

TemoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenbcus

25

Wneanbhbiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMIiepaTypa Kak Mepa
CpeHeN KNHETUYECKOM SHEPIUU JBHXKCHUS
MOJIEKYJI. YpaBHeHue MeHnneneena-
Krnaneiipona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. I'a30BEIC 3aKOHBI

28

JlabopaTopHas pabota «lccnenoBanue




3aBUCHUMOCTHU MCKAY ITapaMCTpaMU
COCTOSAHUA PA3PEIKECHHOI'O ra3a

M3onporuecchl B uAcaIbHOM ra3e u ux

bubmuorexa [IOK

29
rpaduueckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprus TepMOAMHAMUYECKON
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUSI. bubmuorexa [IOK
KonnuectBo temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOT'O MJICaIbHOTO Ta3a
31 Bupe! reruionepenaun bubamorera OK
A pea https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonndecTBo TENMIOTHI pHU TEIUIONEpeIayve bubamorexa [IOK
. p peaade. https://m.edsoo.ru/ff0c5c36
AnmnabaTtHsIif Tpoliecc
13 [lepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnorexa [HOK
[IPUMEHEHUE K U30IIporeccaM https://m.edsoo.ru/ffOcSefc
a4 HeoOpaTuMoCTh IPOIIECCOB B TIPHPO/IC. bubnmnoreka [JOK
Bropoii 3ak0H TepMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun gevicteusa u KITJ[ rernoBoit bu6mmorexa [IOK
MaIlIuHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/{
37 DKoornyecKue mpoodaemMbl
TEIJIO3HEPTeTUKU
18 O606maromuii ypok «MomnekynspHas bubnuorexa [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KontponsHas pabota mmo teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubamorera TIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooGpa3zoBanne 1 KOHICHCAIIHSI. bubnuotexa [JOK




I/IcnapeHI/Ie U KHUIICHUC

https://m.edsoo.ru/ff0c63b6

AOCOIIIOTHASA M OTHOCHUTEIILHAS BIIAYKHOCTD

bubnunorexa LIOK

41
BOo31yxa. HaceleHHsbli ap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue u
4 amopQHble Tena. AHU30TPOINHUS CBOWCTB bubnnorexa [HOK
KpucTauioB. KUIK1e KpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTeprabl
43 [InaBnenue u kpucraumsanus. Y aejbHast bubnuorexa [IOK
TerutoTa miasieHus. CyonuManus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpaBHeHHE TEIJIOBOro Oaanca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUUEeCKUi 3apsi. bu6muoteka [IOK
JIBa BUJa 3IEKTPUUECKHX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKH, TUTEKTPUKH U
46 H(I))n OBOJHUKH 3a1fc1?H COXpaHEHUS bubmorexa OK
YHPOBOA i P https://m.edsoo.ru/ffOc6bce
AJIEKTPUIECKOTO 3apsiaa
47 B3aumopeiictBue 3apsiios. 3akon Kynona. bubnuorexa [JOK
To4euHbIi JIEKTPUUECKUH 3apsi]L https://m.edsoo.ru/ffOc6ce4
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHIIMT Cyneprno3uIuy SNEKTPUUECKUX buomorera [IOK
P UH yHep B .. P https://m.edsoo.ru/ff0c6df2
nosiel. JIuHuu HanpsKEHHOCTH
49 Pabora cui 31eKTpoCTaTUYECKOro MOJIs. bubmuoreka LIOK
[Torenman. Pa3HoCTh OTEHLIMATIOB https://m.edsoo.ru/ff0c6£00
[IpOBOJTHUKY U TUAJIEKTPUKU B
50 3J1peKT OCTaTHYECKOM HOI.:IG bubamorexa [IOK
P ' https://m.edsoo.n/ff0c7018
JusnexTpuyueckas IPOHUIIAEMOCTb
N bub. OK
51 DnektpoéMkocTh. KoHnencartop nommoreka I

https://m.edsoo.ru/ff0c7126




52

SJICKTpOéMKOCTB IIJIOCKOT'O KOHACHCATOpA.
3Hepr1/1>1 3apsHKCHHOI'0 KOHACHCATOpa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHEeHcaTopa"

54

[IpyHIMD AEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOIO ammapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATHUCCKAS
3amuTa. 3a3eMJICHUE JICKTPOIPUOOpPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [loctosaHubIi Tok. Crita
toka. Hanpsixenne. ConpoTuBieHue. 3aKoH
OmMa 1151 ygacTka 1enu

56

[MocnenoBarensHOE, TapaIETBLHOE,
CMEIIAHHOE COSIMHEHHE MTPOBOTHUKOB.
JlabopaTtopHas pabota «3yyeHue
CMEIIIaHHOTO COEIMHEHUS PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

Pabota 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akon J[>xoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 MOJTHOM (3aMKHYTOM )

3NIeKTpUYecKou nenu. Koporkoe 3aMbIKaHHE.

JlaboparopHuas pabota «3meperne DJ]C
HNCTOYHHKA TOKAa U €0 BHYTPCHHCTO
COIIPOTHBIICHUSI»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAs TIPOBOIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTbH COTIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

OnexTpuueckuil TOk B Bakyyme. CBoiicTBa




OJICKTPOHHBIX ITYYKOB

[TomynipoBOTHUKH, X COOCTBEHHAS U

bu6mmorexa [IOK

61 . Coii —n- 1
npuUMecHas MpoBoAUMOCTh. CBOMCTBa p—n hitps:/m.edsoo.ru/ff0c84ac
nepexoja. [loaynpoBoAHHKOBBIE TPHOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U
& pacriaBax 3JIEeKTPOJIUTOB. | bubnmnoreka [JOK
DIIEKTPOTUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIHN3
DJIEKTPUUYECKUI TOK B raszax.
. . bubmuoreka [IOK
63 CaMOCTOSITEeNIbHBIA U HECAMOCTOSI TEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Mounnus. [1nazma
DnexkTpuuecKkue MpruOOpPHI  YCTPOWCTBA U UX
64 I aKTTIquCKoe Il IEMCHSHI/IC };_[TI;.BI/IHa 1 bubmorexa OK
p p P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
but6mmoreka [IOK
65 0606 7 E) 1
ODIIATOTIHH YPOK (SICKTPOHHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponsnas pabota o teme
66 «Qnekrpocraruka. [TocrosHHBIN | bubnnoreka [HOK
AJIEKTPUYECKHUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 Peseprublit ypok. KonTponbhas pabora 1o | bu6nuorexa [IOK
TeMe "DJIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBublil ypok. O600maronuii ypok mo | bubnuoreka [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
nugposbie
Nen/m | Tema ypoka Konrpoabusie | IlpakTnyeckue
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
ITocTossHHBIE MAarHUTHI U UX
1 B3auMojieiicTBue. MarautHoe mosie. Bektop | bubnmnoreka [IOK
MarHUTHOW UHAYKUWH. JIMHUY MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarsuTHO€ 1oJje NPOBOJHUKA C TOKOM.
2 OnrsIT Opcrena. BzanMonaeiictrue 1 bubmorexa LOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue | 1 bubnnoreka [IOK
MarHUTHOTO IIOJI KATYIIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
[lelicTBe MArHUTHOTO IOJISI HA IIPOBOJHUK C
4 tokoM. Cuia Ammepa. JlabopaTopHast | 1 bubnunoreka [JOK
pabota «VccienoBaHue TEHCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
[elicTBe MAarHUTHOTO MOJIS HA
5 NBIDKVIIVIOCS 3apsDKeHHVYIO yacTuly. Cuia 1 bubmorexa LIOK
YHIYIocA 3ap o v https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuinsl Jlopenna
DneKkTpoMarHuTHas uHAyKIus. [lotok
6 BEKTOpa MarHUTHOM MHAYKIuH. DJ1C |
MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Gapanes
7 JlaGopatopHas pabora «HccnenoBanue | 1 bub6mmoreka [IOK
SIBJIEHUSI DJIEKTPOMArHUTHOM MHITYKIIUWY https://m.edsoo.ru/ff0cal50




NHAyKTUBHOCTB. SIBIEHNE CAMOMHIYKITUH.
OJIC camouHAYKIIMK. DHEPTUST MAarHUTHOTO
TIOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJje

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoiuCcTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPUTEIIN IEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS II€Yb

10

O6o06maromuii ypok «MarautTHoe mosie.
DJIeKTpOMarHUTHAsE HHIYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabota nmo teme «MaruutHoe
noJie. DJIEKTPOMarHuTHasl MHIYKIUS»

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cad58

12

CB0OOIHBIE MEXaHUYECKHE KOJIeOaHusl.
["apmoHnueckue koebanus. Y paBHEHHE
rapMoHH4YecKux konebanuid. [IpeBpamenue
SHEPTUU

bubmnorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas pabota «lccneqoBanue
3aBHCHMOCTH TepH0/ia MaJbIX KoJeOaHu
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHBIE KOJICOAHHS B HJI€aJIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTHUS MEXIY
MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMH
KOJICOaHUSAMHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUU B UI€aTHLHOM KOJieOaTeIbHOM
KOHTYype

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb9c4




Hpe,[[CTaBJIeHI/Ie 0 3aTyXaromux KOJIEOAHUSX.
BBIH}’)KI[eHHBIC MeXaHHYEeCKHEe KoJeOaHus.

bubmuorexa [IOK

16 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIC KOeOaHus
IlepemenHbIil ToKk. CHHYCOUAIBHBIN
17 MePEMEHHBIN TOK. MOIITHOCTh MIEPEMEHHOTO bubnmoreka [JOK
TOKa. AMIUTUTYAHOE U AEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYCHHUE CHJIBI TOKA U HATIPSHKCHUS
13 Tpaucdopmarop. [IpousBoactBo, nepenaya
U IOTpeOIeHNe dIEKTPUUYECKOM SHEPTUn
YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA, T€HEpaToOpa brbmorexa OK
. https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKA, JIMHUI 3JIeKTponepenay
DKOJIOTUYECKUE PUCKU TTPU MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ncnoib30BaHus
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU
MexaHn4yecKHe BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnoreka [IOK
pacupoCTpaHEeHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunblie ¥ POAOIBHBIE BOJIHBI
” 3Byk. CkopocCTh 3ByKa. [ pOMKOCTBH 3ByKa. bubnunoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3 DJIEKTPOMAarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIBEI paIUOCBS3U U TEIICBUICHHUS.
PazButue cpencts cBsasu. Pagnonokanus
25 KontponbHas padota «KonebaHust 1 BOJIHBIY bubmmorexa [IOK

https://m.edsoo.ru/ff0cc6f8




[TpssiMonuHeliHOe pacpocTpaHeHHe CBETa B

bu6nmmoreka [IOK

26 OAHOPOJIHOM cpefie. ToueuHblii HCTOUHHK
AHOPOMTON Cpel https://m.edsoo.ny/ff0cd350
ceerta. JIyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [loctpoeHne n3obpakeHuit B bubmmorexa [IOK
’ P p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKajie
IIpenomnenue cBera. [lotHOE BHYTpEeHHEE
28 oTtpaxkenue. [IpenenbHbIi yroma mojgHoro bubmmorexa [IOK
P P - https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 Jlaboparopnas pabota «3mepeHue bubnmoreka [JOK
[OKa3aTelis MPEJOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoeHne n3odpaxeHuil B IMH3E.
30 ®opMya TOHKOU JTUH3bL. Y BEIUYCHUE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ff0cdd le
JIUH3BI
31 JlaboparopHas pabota «lccnenoanue
CBOMCTB M300paXCHUH B JIMH3AX)
Hucnepcus ceeta. CIOXKHBIN cocTaB 6€710ro
32 csera. LIper. JlaboparopHas paboTa
«Halnronenue qucnepcuu cBETa»
13 UnTepdepennus creta. udpaxus ceera. bubnuorexa LIOK
JudpakumonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonnepeuyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckne MpuOOPHI M YCTPOUCTBA U
YCIIOBUS MX O€30MaCHOTO TPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
. bu6nmoreka [IOK
36 MexaHuku. [locTynarsl cienuanbHOM

TEOpPHUHU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTEILHOCTD OIHOBPEMCHHOCTHU.

bu6mmoreka [IOK

37
3aMelJIeHre BPEMEHH M COKpAIICHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi © UMITYJIbC PEISATHBUCTCKOM
38 yacTullbl. CBsI3b MaCChI C DHEPTUEH U bubmmorexa [IOK
1Bt P https://m.edsoo.ru/ff0cfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 Kontponbhas pabora «Ontuka. OCHOBBI bubnmoreka [JOK
CIIEIIMATIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. ®opmyna [lnanka. Dueprus u bu6nnoreka [IOK
UMIyIbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U UccaenoBanue Gpororddekra. bubnmoreka [JOK
Omngitel A. I'. CroneToBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddexra. YpaBHEHHE
42 91\/’IHH_ITGI§I)HE[ nq;)l(b(pOToa(b(geKTa «KpacHas brbmmorexa LIOK
8 F P https://m.edsoo.ru/ff0d015e
rpanuna» hotospdexra
43 Hasnenue cera. OnpiTe [1. H. JleGenena. bubnmoreka [IOK
XuMHYecKoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHU4YecKre YCTPONUCTBA U MPAKTUIECKOE
44 npuMeHeHue: GoTorIeMeHT, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBeTOIHO]T
45 Pemenue 3ama4 mo reme «JIE€MEHTBI bubmuorexa [IOK
KBaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OnBITE
46 Peszepdopaa mo paccessHUIO 0-4acTh bubmorexa HOK
PPOPAATOP t https://m.edsoo.ru/ff0d091a
[Inanerapuas MoJenb aToMa
bubmuorexa [IOK
47 IToctynater Bopa
TyJ1athl bop https://m.edsoo.ru/ff0dOafa
43 W3nyuyenue u norjoiieHne GOTOHOB MPH bubnmoreka [JOK

nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa



Ha Ipyrou. Bunasl criekTpos

49

Bonnosrle cBoiicTBa yactuil. BonHEb! e
Bbpoiinsa. KopnyckynsipHO-BOJTHOBO#M
nyanu3M. ClIOHTaHHOE U BBIHYKJICHHOE
U3JIyYEHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeznenenuto cocrasa
PaaruoOaKTUBHOTO U3TYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, 6eTa-, raMma-u3ITydeHUsI.

BnusiHue pagnoakTUBHOCTH HA KUBBIE
OpraHU3MbI

52

53

OTKpbITHE IPOTOHA M HEWTpOHA. M30TONEI.
Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIy4CHHUE

DHeprus CBSI3U HYKJIOHOB B szipe. SnepHbie
peakuuu. SAnepusriii peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI
SJIEPHON YHEPreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbie YacTuilbl. OTKpBITHE
no3uTpoHa. Metobl HaOIIOAEHUS U
PEruCTpaLNK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «®yHaaMeHTaabHbIe
B3auMoieicTBUA. EquHCTBO uznueckoit
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, spKue
3Bé3I[LI, IJI1aHCTHhI, UX BUAMMOC ABHKCHHUC.
CoutHeuHas cuctemMa




56

Comure. ComHevyHas akTUBHOCTE. ICTOUHHK
sueprun CoJiHIIa U 3BE3]T

57

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IJIaBHOM ITOCJIEA0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJCTABICHUS O TPOUCXOKICHUH U
spoyrony CoTHIIA U 3BE3]

58

Muneunsiii [Iyte — Hama ['amakTuka.
[lonoxxenue u nBuxenue CosHua B
I'anaxtuke. 'anaktuky. YEpHbIE OBIPHI B
Apax TaJlaKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbuioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponbHas padboTta «3IeMEHTHI
ACTPOHOMHH U aCTPOPUZUKI

62

O6o6maromuii ypok. Ponb pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJOTHYECKOM, COITMAITLHON 1 DTUUECKOH
chepax AeATEITLHOCTH YEIIOBEKA

63

O6o6mmaromuii ypok. Pois u Mecto gusuku
U aCTPOHOMHUH B COBPEMEHHOI Hay4IHOU
KapTUHE MHpa

64

O606maromuii ypok. Pois gpusndeckoit
Teopuu B GOPMUPOBAHUU TIPEIICTABICHHUH O
¢bu3nueckoil kKapTUHE MUpa

65

O6o06maromumii ypok. Mecto Ghuzndeckoit




KapTHHBI MUpa B 00ILEM psTY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBIECHUN O
npupojie

PesepBHbIi1 ypok. MaruutHoe mouie.

66 1
DJIEKTPOMAarHuTHasl MHIYKIUS
67 Pe3epBHblii ypok. Ontrka. OCHOBBI |
CIIEIMAIIBHON TEOPUU OTHOCHUTEIBHOCTH
68 Pesepnsbiit ypok. KBantoBas ¢usuxka. | bu6nmoreka [IOK
DneMEeHTBI aCTPOHOMHUU U aCTPOPU3UKU https://m.edsoo.ru/ff0d 1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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