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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke 06a30BOr0 ypOBHS Ha YpPOBHE CpPETHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMU K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiabHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHOU paboyeill mporpaMMbl BOCIUTAHUS U
KOHLICTIIMKA TpenojaBaHus y4eOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepannu, peAU3YIOIIUX OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpamMmbl 10 (GU3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromuxcs 10—11 xmaccoB 1mipu
oOyueHuu ux ¢u3nuke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AEATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yIbTaTaM
oOyueHHusl, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTh pealu3ali MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMH Y4YeOHbIMU TmpenMmeramu. B Hei
ONPENENSIIOTCA OCHOBHBIE LI€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro OOILEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIBTATHl OCBOEHUSA Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma 1o ¢pu3HKe BKIIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera «Dusnka» 1o rogam 00ydeHus..

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYyMas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyxarouieM Mupe. [IIKonbHbIN Kypc (PU3UKHA — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SIBJICHUHM, H3y4aeMbIX XHUMHEH, OHOJOTHEMH,
dbu3udeckorr reorpadueir u actpoHomueid. Mcmonp3oBaHWE W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HaHMM  Ompenenser XapakTep M pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUSA
KOCMOCA, IMOJYYEHHUSI HOBBIX MAaTe€pHalOB C 33JaHHBIMUA CBOMCTBAMU M IPYIHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B ()OPMHUPOBAHME €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa oOydaromuxcs, B (popMupoBaHHME YMEHUM MPUMEHSTH
HayYHBIA METO/I MIO3HAHUSI IPY BBITIOJIHEHUH UMH YI€OHBIX HCCIICOBAaHUM.

B ocHOBy kypca Qusuku s ypoOBHS CpeAHEro ooOImero ooOpa3oBaHUs
MOJIOKEH psAI HMACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
ITOCTPOEHHSI.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEH KypcC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMU ¢ HeW MaTepuan Kypca (Qu3MKu
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymumM B Kypce sBIseTcCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUYEeCKONH HayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
¢uzuku ¢ pa3BuTHeM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoess  npuxnaowoii  nanpasnennocmu. Kypc usukum mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHMYECKUX MPUIOKECHUM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIEHUS JIIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHM, a TaKkXe OO0CYXKICHUS
po0JIeM PALIMOHATIBEHOTO IPUPOAOIIONIB30BAHUS U HKOJIOTUYECKOI 0€30MaCHOCTH.

CrepHEBBIMU 3J€MEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBanHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPECTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsl OINUCAHMUSI EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKM peallu3yeTcsl Mpexse
BCEro 3a CYET OpraHM3alMM 3KCIEPUMEHTAIBHON JEeSTENIbHOCTH O0YyYarolnuXCsl.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B MporpaMme mo (pusnke oObeAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
pPaKTUYECKUX paboT. BrijenieHne B yka3aHHOM TepedHe JTabopaTOpHBIX padoT,
OPOBOJAMMBIX JUIsl KOHTPOJIE U OLIEHKH, OCYIIECTBISCTCS  Yy4YaCTHUKaMU
00pa3oBaTENBLHOIO TMpollecca MCXONsl M3 OCOOCHHOCTEW IUIAaHUPOBAHUSI U
OocHallleHust kaOuHera Qu3uku. Ilpu »>TOM obecneunBaeTcsi OBIAJICHUE
OOyJaroIMMUCs yMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHMS, HCCIEIOBaHUS
3aBUCUMOCTEH (IU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME YAENSIETCS PEIICHUIO PACUETHBIX W KAaYECTBEHHBIX
3aaad. [Ipu »3TOM Mg pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIAIOTCA 3aJa4d C SIBHO
3aJIaHHOMN (PM3UYECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, TaK U HUHTETPUPYS 3HAHHS U3
pa3HbIX pa3znenos. I KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SBJICHUH M MIPOLECCOB B OKpY)KArOIIeH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEIM AJI1 CHUTyallud MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuangbHO-
TEXHUYECKOMY OOecleueHno y4eOHOro mpoiecca 0a30BBII YpPOBEHb Kypca
(u3MKHN Ha ypOBHE CpeHEro 001ero o0pa3oBaHus JOHKEH U3Y4aThCsl B yCIOBHSIX
OpEeIMETHOro KabumHeTa (M3MKU WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpYAOBaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (uU3MKe YUYCHHMUECKUX MPAKTHUYECKUX PadOT U JEMOHCTPAIIMOHHOE
obopyoBaHuUe.

JleMOHCTpallMOHHOE  000pyAOBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U 00ECNEeYMBAECT IOCTAaHOBKY
MEPEYUCICHHBIX B TporpaMMe Mo (U3HKe KIIOYEBbIX JEMOHCTpAIUil s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBJIGHMA M  TPOLECCOB, OMIHUPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JIaGopatopHoe 00OpyAOBaHUE [UIsl YUYEHHYECKHMX MPAKTUYECKUX pPaldoT
(GopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIIEUMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaThdecKue KOMILIEKTHI
7ab0paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH IMOCTPOCHBI HA KOMILJICKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUS! PU3BHKHU B 00111€M 00pa30BaHUM SBIISIOTCS:

e (dopmupoBaHME HHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HaydyHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (OPMUPOBAHKE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHME HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYeHUs
OCHOB CTPOEHHMsI MaTepuH U PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKU;

e (dopmupoBaHHME YMEHHMHA OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
(Gu3NYECKUX 3HAHWIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHHME TMPEACTABICHUI O pOIM (PU3UKU IJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Leiel oOecreynBaeTcsl pelieHHeM CIeAYIOIUX 3a1ad B

nporuecce U3yyeHus Kypca GU3NKN Ha ypOBHE CpeHero oo1iero oopa3oBaHus:



e TMpuHOOpeTeHHWe  CHUCTEMBl  3HaHUKH 00  oOmwx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, OJJIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3HUKY H
AIIEMEHTHI aCTPOPU3UKH;

e (dopmupoBaHHE YMEHHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBbsicHEHUsI (PU3MYECKUX SBJICHWA B TPUPOJAE H JJIA TPUHATUA
IPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUs pa3IUYHBIX 3a7a4 C SBHO 3aJIaHHON
¢usznyeckoil MoIeNbIo, 3a1ad, MOIPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue (PU3NYECKO MOIeN, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHMMaHHE (UIUYECKUX OCHOB M MPHUHILMUIIOB ACHCTBUS TEXHUUYECKUX
YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U TMPOBEACHUS
(pU3HUECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud UHGOpMaIiH,
ONpPENEIIEHUS JOCTOBEPHOCTH MTOIIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI JJI Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha usyuenune ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 knacce — 68 4yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpaMMe 1O (PU3HMKE MEpeuyeHb Ja0OpaTOPHBIX MU
OPAaKTUUECKUX paboOT SBISIETCd PEKOMEHJOBAHHBIM, YUMUTEIb [ElaeT BBIOOP
MpOBEACHUS J1a0OpaTOpHBIX pabdOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUA

®usuka — Hayka O npupoxae. HaydHble mMeTOABI MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IPOLECCE MO3HAHUS IPUPOMBI.
DKCIEpUMEHT B (PU3HUKE.

MonennpoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®uznyeckre 3aKOHbl U TeOopuu. ['paHHIbl NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasoroBele U IUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUXKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MAaTepUaIbHOW TOUYKH, MX MPOEKIMH HAa OCH CHUCTEMBbI KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJHMHEHHOe nBmkeHue. [ 'paduxu
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U TNepeMEIICHU
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE najfieHue. Y CKOpeHrue CBOOOHOTO MaJICHUSI.

KpuBonmuuennoe  nBwkeHue. [IBukeHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C OCTOSHHOW 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yacrora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Mojenb cucTeMBbl OTCUETA, WILTFOCTPAIIUMS KMHEMATHUECKUX XapaKTePUCTUK
JBUKCHUSL.

IIpeoOpazoBanme NBMKCHUM C HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenuie Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIiOM K TOPWU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MaICHUSI.

Hanpagnenune ckopoctu npu JBUKEHUH O OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3ydenne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIBIO OMPEACICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHHS MEXAY HYTSIMH, NPOUIACHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHUS IAPUKA B BI3KOM JKUIKOCTH.

N3yuenue nBrxkeHus Teaa, OpoieHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocuTensbHOCTM  ['aymies.  llepBeii  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUIs. MaTepUanbHON Touku. Tpetnit 3aKkoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (1mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokosi. KoadpuuueHt tpeHusl.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJA B AKUJKOCTH UIIN Ta3e.

[TocTtynarenbHOE U BpalllaTeIbHOE ABUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHndeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpPUUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHune CuL

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U AJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

YcnoBus paBHOBECHUS TBEPIOIO TeNa. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

UccnegoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKkonwl coxpanenus ¢ mexanuxe

NmMmnynbc MartepualibHOM TOYKM (Te€na), CUCTEMbl MAaTEPHUAIbHBIX TOYEK.

NmMnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTnBHOE NBUKEHME.

PaboTa cuibl. MOIIHOCTB CHJTBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrHUsl. [ToTeHunanbHas DHEPTHUs YIPYro
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManbHast  3HEprust Tejda  BOJIU3H
ITOBEPXHOCTHU 3EMIIH.

[loTeHUManbHBIE W HEMOTEHUHUAJIBHBIE  CHJIBI. CBs3b paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrnpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre ycTpOCTBA M NPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexo MOTeHIIMATBLHOM SHEPTUM B KHHETUUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCoOMOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

Uccnenosanue cBsizu pabOThl CHJIBI C U3BMEHEHUEM MEXaHMUYECKOW SHEpTruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. Moaeky/sipHasi pU3MKa U TEPMOIUHAMHKA
Tema 1. Ocnoevl MOEeKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJOXKEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. MoJenu CTpOEHUs] Ta30B, JKUAKOCTENM U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeanpHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HAeaIbHOro rasza. AOCONIOTHas TeMmIeparypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHne MenaeneeBa—KnanelpoHa.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIONIME JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OnpbiTel 0 AUGY3UH KUIKOCTEN U Tra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita IlITepHa.

OnbITHI, JOKa3bIBaIOIIIE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogens, HIUTIOCTpUpPYONIas MPUPOAY AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS MJACAIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

OmnpeneneHrne mMacchl BO3[lyXa B KJIAaCCHOW KOMHAT€ Ha OCHOBE HM3MEPEHHIA
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCHMOCTH MEX/TY MTApAMETPaMU COCTOSIHUS Pa3pesKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuUHAMUKU

TepMoanHamMuueckass cucteMa. BHYTpEHHsSI SHEPIUs TEPMOJAMHAMUYECKON
CUCTEMBI U ciocoObl €€ n3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  HWJACaJIbHOrOo  raza. Buabl  Termonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AeNIbHAsI TEMIOEMKOCTh BEILECTBA.
KonnuecTBo TemIOTH NpH TEeIoNepeaye.

[Tonsitue 006 ammabatHoMm mporiecce. [lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHre TepBOro 3akOHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MpOIIECCOB B MPUPOJIE.

TerutoBple  MammHbl.  [IpuHOWNBI ~ OEWCTBHS — TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpruu B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kxosdduimeHT mosie3HOTo
JNEUCTBUA. DKOJIOTMUECKHE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tella MpPU COBEPUICHHUU PaOOTHI: BBUIET
MpoOKK W3 OYTBUIKK TIOJA JCHCTBHEM CXKAaTOTO BO3/Ayxa, HarpeBaHue d¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHYTpeHHEHN YHEPruu (TeMIIepaTyphbl) Teja Mpu TeIIonepeaaye.

OnpiIT 1o anuabaTHOMYy pAacIIMPEeHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3mepenne ynenbHOU TEMIOEMKOCTH.

Tema 3. Azpezamnvie cocmosanus eeuwecmea. Dazosvie nepexoonvt

[Tapoo6pa3oBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3Ayxa. HaceimeHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdusie Terna. AHU30TPONUS CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHbIE Marepuanbl. llnaBnenue u
KpUCTaJUIU3alus. Y ieJibHas TerioTta miasieHus. Cyoaumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HabGnronenue HarpeBanus U IJIaBJICHUS KPUCTAILUTHYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HN3mepenne 0OTHOCUTETbHOM BIIAXKHOCTH BO3/IyXa.

Pazpnes 4. DyieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OIJEeKTpUYecKWil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHK, TUAJIEKTPUKU W TOJIYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3iekTpuuecKuil 3aps.
Onektpuueckoe tnone. Hampsok€HHOCTh  3nekTpuueckoro mons.  [IpunHimn



CYyHEPHO3ULHNH INEKTPUYECKUX Ioser. JIMHMKM HaAnpsHKEHHOCTH JIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmyeckoro  mons.  I[loreHuman.  PasHoCThb
MOTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKUM B  DJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnexktpoémkocTs. KonaeHcarop. DIeKTpOEMKOCT MIJIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allliTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JEUCTBHUS DJIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DJIIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDAEKTPUKH B AIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTM IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IJJACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU IPOHUILIAEMOCTH.

OHeprus 3apsKEHHOIO KOHJIEHCATOopa.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

N3mepenne aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit .1ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTPUYECKUA TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTka UEIu.

DNEKTPUYECKOE COINPOTHUBIICHUE. YJEIBHOE CONPOTUBICHHE BEILECTBA.
ITocnenoBarenbHOE, MapAIIIEIBLHOE, CMEIIAHHOE COEUHEHNUE IIPOBOIHUKOB.

PaGora osnektpuyeckoro Toka. 3akoH JDxoyns—Jlenna.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Oma Ju1sl TOJTHOM (3aMKHYTOM ) AieKTpruueckoil nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAss  NPOBOJMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpuyecKkuid TOK B BakyyMe. CBOKCTBA 31IEKTPOHHBIX ITyYKOB.

ITonynpoBOAHUKHY. CoOcTBeHHast 151 IIPUMECHAs IIPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKH TOK B  pacTBOpax M  paciuiaBaX  DJIEKTPOJIMUTOB.
DJIIEKTPOIUTHYECKAS TUCCOLMAIUS. DIEKTPOIIU3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATENbHbBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE IIPUMEHEHME: aMIEpPMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHUS U MaTepuaa.

CmemaHHOE COeTMHEHUE POBOAHUKOB.

[IpsmMoe w3MepeHue dIEKTpOABMXKYIIEH cwibl. KopoTkoe 3ambIkaHue
raJbBAaHUYECKOI'O 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoit pa3psia ¥ IpOBOIAUMOCTb BO3AYyXa.

OnHOCTOPOHHSISA TPOBOAUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydenne cMEmaHHoro COeTMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABUKYIIEN CHUIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

Habmronenue anexrpoiusa.

MesxknpeamMeTHbie CBI3U

N3yuenue kypca ¢usnku 0azoBoro ypoBHs B 10 kiacce OCylIECTBIISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3EH C KypCcaMH MAaTEMATHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHbIA (aKT, rumoresa, Qu3nueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUH, JWHEWHas (QyHKIMS,
napabosna, rurnepoosia, ux rpa@uKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOCKIHUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIUI00OOMEH JKMBBIX OPraHU3MOB (BU[bI TEILIONEpEaayuH, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B JKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHNE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEU H



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTHUYECKAS IUCCOLUALMS,
rajibBaHuKa.

l'eocpaghus: BNaxKxHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHE ABM)KCHUU C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUST B TEXHUKE, NOMAIIUIMHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHe), JBUraTeilb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAaHOMAaTEpUaJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, ANIEKTPOHArpEBATEIbHbBIE puOOPHI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznumnoe noe. IneKmpomazHUmMHAA UHOYKYUA

[TocrostHHble  MarHuThl.  B3auMoOAEHCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bektop MarHuTHOM wuWHAYKOMH. [IpuHIMND cynepno3uuuu
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM WHAYKUMH. KapTWHA JNMHWKA MarHUTHOU
VHJYKIMH [10JI1 HIOCTOSIHHBIX MAarHUTOB.

MarHutHoe T0J€ TPOBOJHHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHH
MAarHUTHOI'O TOJISl JUIMHHOI'O IPSIMOTIO IPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHMUKA, KAaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzaumonencTere NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuuna Jlopenua, e€ MO1y/ib U HanpaBiieHUE. J[BUKEHHUE 3apSyKEHHOW YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM Mojie. Pabota cunsl Jloperia.

SIBieHME 3NEKTPOMArHUTHOM WHAYKUUU. [loTOK BEekTOpa MarHUTHOU
UHIYKUUU. OJIEKTPOJABIXKYIIAsA CWIa MHAYKUHUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuueckoe Imosie. OJEKTPOIABWXKYIIAs CUJIa WHIYKIUU B
IIPOBOJHUKE, JIBWKYILLEMCS IIOCTYIIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

IIpasuiio Jlenna.

NuaykTuBHOCTB. SIBIEHME CAMOMHIYKIMH. OJIEKTPOABHXKYILAS  CHIIA
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, SJIEKTPOMArHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3TEKTPOHHOTO ITyYKa MATHUTHBIM IOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOM HHIYKLUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJABIKYIIEH CUJIbl MHAYKIHH OT CKOPOCTH M3MEHEHHS
MarHuTHOTO TIOTOKA.

SIBneHnE CaMOMHIYKIINH.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

W3yueHne MarHuTHOIO OJIsSI KATYLIKH C TOKOM.

HccenenoBanue 1eHCTBHS TIOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHYKIUU.

Pa3nes 5. KosieGanusi U BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazHumusle Konedanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHUYECKHE  KOJICOaHMS.
["apmonnueckue kosebanus. Ilepuon, wacrora, ammumryaa u Qaza KojJeOaHUM.
[IpyXuHHBIA MasATHUK. MaTeMaTU4eCKUN MASTHUK. YPaBHEHHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpailieHre HEpPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UICATbHOM KOJeOaTelbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHMYEeCKMMH U
ANEKTPOMATrHUTHBIMU KoJsieOaHusiMu. Dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
SHEPIUU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUUECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

Ilepemennbiii  TOK. CUHYyCOMAAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JAEHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPSLKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE BIEKTPUUECKOM
SHEPIrur. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
WCIIOJIb30BAHUS IEKTPOIHEPTHH B [IOBCETHEBHOM KU3HH.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUU
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjeOaTebHOM CHUCTEMbl (NIPYKUHHBIA WIH
MaTeMaTUYECKUIl MASTHHK).



Ha6nronenue 3aTyxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BEIHYXACHHBIX KOJICOAHUIA.

Ha6nronenue pe3onanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHUS.

OcuummiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopesnb JIMHUH 3IEKTPONEePEIayH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

WccnenoBanue 3aBUCMMOCTH TIEPUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnegoBanue TMEpPEMEHHOTO0 TOKAa B LENM M3 IOCJIEA0BATEIBHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL

Mexannueckre BOJIHBL, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lomepeuHble W TPOJOJIbBHBIE BOJHBI
WNuTtepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. Cxopocthb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3JIyYEHHUsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEJOMIICHUE, MOJsApU3alus, AUPpaKuus,
uHTepdepeHuns. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBs3U U TeneBUIeHus. Panqnonokamnus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAtOIIEH CpeJibl.

TexHuueckue yCcTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U POJOJIbHBIX BOJH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

Habmoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdeperunu u qudpakiini MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATYAOW U
4aCTOTOM KOJIeOaHMUIA.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJIH: OTpak€HHUe,
pesioMJIeHue, nojspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyu cBera. ToueuHbli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue nM300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIFOTHBIN MTOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroyi MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cBeta. L[Ber.

CoOuparomie u pacceuBaromue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsITHUE W ONTHYECKash cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOUparolMx U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeJIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOM ONITUKH.

BonnoBass ontuka. WuTepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOmoOIEHWS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(PEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCiaoBUe HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKLIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpOMCTBa U MPAKTHYECKOE TPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, NPOEKIHOHHBIA amnmnapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEITHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEITOMIICHHE CBETa.
OnTuyeckre npudOpBHI.

[TomHOe BHYTpEeHHEE OTpaxeHue. Moenb CBETOBOIA.

HccnenoBanue cBOMCTB N300paykKeHU B TMH3AX.

Mogenu MUKpOCKoma, TEJIECKOIa.

Habmronenue narepdepeHimm cpera.

HaOmronenue nudpakiuu ceera.

Habmronenue nqucriepcun cBeTa.

[Tony4yenue cekTpa ¢ TOMOIIBIO TPU3MBI.

[Tony4yeHue crnekTpa ¢ HOMOUILI0 AUPPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiinu cBeTa.

Vuenuueckuii osxcnepumenm, n1abopamopmsie pabonul



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue CBOMCTB M300payKeHUH B TNH3aX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI cielIUAJILHONH TEOPUHM OTHOCUTEILHOCTH
I'panunel  IpUMEHMMOCTH — Kjaccuyeckod — MexaHuku.  [locrynarel
CIIEIMAIIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpaLICHUE
JUIAHBI.
DHeprus U UMIYJIbC PEATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPrue U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOSI.

Pa3znen /. KBanToBas ¢pusuka

Tema 1. dnemenmut K6aHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
Y UMITyJIbC (DOTOHA.

OtkpeiTe u uccnenoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotoadpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHass rpaHuna»
dboToaddekra.

JlaBnenue ceera. OnbiThl I1. H. JleGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
(doTomaTUMK, COJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doT03¢deKT Ha YCTAaHOBKE C IMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdPDEKTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. Ilocrynatel bopa. M3nyuenwe u moryonieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOIHOBOM
TyQJIA3M.

CrnoHTaHHOE U BBIHYXKJICHHOC U3JTYyYCHHC.

TexHuueckrue yCTpPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

Hab6nronenue nuHedyaThix CIIEKTPOB U3TYyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Ha6nronenue muHEHIaToro CexkTpa.

Tema 3. Amomnoe aopo

DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIOXXKHOCTh CTPOEHHs sApa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTUBHOTO uU3inydeHus. CBoiictBa anbda-, OeTa-, TraMMa-U3JIy4CHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHA W HelTpoHa. HykionHas mopenb snpa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. Snepubie cuibl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKH.

DneMeHTapHble YaCcTULBI. OTKPBITUE TO3UTPOHA.

Mertoabl HAOTIOIEHUS M PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3aUMOJICHCTBUSA. EMMHCTBO (hHU3MYEeCKOM KapTUHBI MUPA.

TexHuyeckne ycTporuCTBa U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, simepHbIil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TunK HOHU3UPYIOIIUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Nccnenoanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH M ACTPOPU3NKH

Otansl pa3BUTHS acTpoHOMUU. [IprKknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMMUM.

Bun 3Bé3aHoro nHeba. Co3Be3aus, sipKue 3BE3NBI, IUIAHETHI, UX BHIUMOE
JBH>KECHUE.

ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIM Kilacc —
CBETUMOCTb». 3BE3/bl TJABHOW IOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3] TJIABHOM IOCJIEI0BATEIIbHOCTH. BHYyTpEeHHEE CTpOeHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boatounu ConHia u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunstii [Tyt — Hama [Manaktuka. [lonoxenue u nBwxenue CoiaHua B
INanaktnke. Tunel ranaktuk. Paguoranaktuky m xBaszapbl. UEpHbIE ABIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ia. Pa3zoeranue rajiakTHk.
Teopwus bosbimoro B3psiBa. PenukroBoe uzinyyeHue.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGnroneHnuss HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH ISl ONPEACIICHUS MOJ0KEHN HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEPHOIo MOIYIIAPHS U IPKHUE 3BE3/BI.

Ha6nronenus B treneckon Jlynsl, manet, Maeunoro [ytu.

O0o0maoIee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AesITebHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA, POJb (PU3NYECKON TEOPHUH
B (OpPMUPOBAHMHM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHUpPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUAN O IIPUPOJIE.

MexknpeamMeTHbie CBI3U

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4ETOM COJAEPKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMd MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (akT, runotesa, (pu3amyeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
OPOU3BOAHBIE 3JEMEHTApHbIX (QYHKIUHM, NpPU3HAKKM TOA00US TPEYroJbHUKOB,
ompe/eseHIe MIOMIAAN IIIOCKUX GUTYp U 00BEMA Tell.

Buonocus: »nekrpuyeckue SABICHUS B JKUBOM MpuUpoie, KoseOaTelbHbIe
JIBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYypa TBEPABIX
TEJI, MEXaHU3Mbl OO0pa30BaHMUA KPHUCTAUIMYECKOM PpEHMIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIIECTPSICEHHIA.

Texnonoeusi: JNWHUW BJIEKTPOIEpENay, TEHEpATOop MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS TI€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJIOKOHHAs ONTHKA,
CoJIHEeUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpeameTra «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETro
oOpasoBanusi (0a30BbII YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIKCHHUE CIIETYIOIINX
JTUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» AOJKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTH OOYYalolmMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHONW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUICKOrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTBbITA U OMBITA JEATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX HAmNpaBICHUMN
BOCIIUTATEIBHOMN JACATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIUU 00YYAIOIIETrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOr0 OOIIECTBA;

OPUHATUE  TPAJAUIUOHHBIX  OOIIEYENIOBEYECKMX  T'YMaHUCTHUECKUX U
JTEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpPTaHU3alINY;

YMEHHE B3aMMOJICHCTBOBATH C COLUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
ux (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOMN TPXIAHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YMHCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEro (Pu3nYecKoit HayKe;



5) TpyA0BOT0 BOCTIMTAHMS

MHTEpEC K pa3nuyHbIM cdepaM MpodeccHoHaTbHOM IeSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynyiiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH;

6) IK0/I0THYECKOT0 BOCITUTAHUS:

C(OPMHUPOBAHHOCTh JKOJOTHUECKOM KYyJIbTYphl, OCO3HAaHHE TJI0OAIHLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JICCTBUM B OKPY’KAIOIIEH CpeAe HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHHe OmbITa AEATEIBHOCTH JKOJOTMYECKOM HAIpPaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO TIO3HAHHUSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAY4YHOW JESITEIIBHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss  (U3UKA  OCYIIECTBISATh  IMPOEKTHYID M HCCIIEIOBATEIBCKYIO
NEeATENbHOCTh UHINBUIYAIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble Jiornuyeckue AeMcTBHUA:
CaMOCTOSITEIbHO  (hOpMyJIHMpOBaTh M aKTyaJu3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTYOKEHUS
BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEUYHMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIAH pEIIeHUs MPoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOpJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCJIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX TTPOOJIEM.
ba3oBbie ucciaenoBarejbCkue AeiCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIKOUYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U IPOEKTHON NEATENbHOCTH
B 00s1acT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3NYECKOTO COJACpKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BJIAJETh BHUAAMHM JEATEIBHOCTH [0 TMOJYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIpPETALNH, NPEeoOpa30BaHUI0O W MNPUMEHEHUIO B PA3JIMYHBIX Yy4EOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAaXOAUTh APTYMEHTHI MJIs J10KAa3aTEeIbCTBA
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBAaTh TIOJIyYCHHBbIE B XOJ€ pEIICHHUs] 3aJadd  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYIMpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYyAallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHHUA MO0 (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3ZHEJECATEIHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTHHAIBHBIE MTOAXO0bI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pab6ora ¢ undpopmanmeii:

BJa/IeTh HaBBIKAMH MOJIy4€HUS MHPOPMalUU (PU3NYECKOTO COJIEPKAHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIATh ITOMCK, aHaJu3,
CUCTEMATH3ALMI0 U MHTEPIpETalnio WHGOpPMAIMU pa3IuyHbIX BHAOB U (opm
MIpeICTaBICHUS;

OLIEHHBATH IOCTOBEPHOCTh HH(OpMaIU;

UCIIOJIb30BaTh  CPEICTBA  MH(DPOPMALIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PEUICHUH KOIHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH OC€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTUYECKHX HOPM, HOpPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO37aBaTh TEKCTbl (PU3MYECKOrO COACpPX aHUSA B Pa3IUUHBIX (opMarax c
y4€TOM Ha3zHAYeHUs MH(DOpPMAIMU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBHSA:
OCYUIECTBJISATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOM
NEATENBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMd H  CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

NPUHUMATh L[EJIUM COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH WU
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JICVUCTBHM,
pacupenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pEe3YyJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJIAJa MW KaXJOTO YYAaCTHUKA KOMAaHJIbBI B
oO1Iui pe3ysbTatr no pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE ITPOEKTHI, OLICHWBAaTh WJEU C NO3ULIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe el CTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NI€ATEIBHOCTh B 00JacTH
(U3MKM U acCTPOHOMHHU, BBISABIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTABJISATh IUJIAH PEIICHHS] PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBINOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paclMpATh paMKH y4€OHOIO MpeJIMETa Ha OCHOBE JMYHBIX MPEANOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHUIMH B OOJACTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIBLHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQIeKCUM  KaK  OCO3HAHMS
COBEPILIAEMbIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMU;



WCIIOJIH30BATh MPUEMBI pehICKCUH JTsl OLIEHKH CUTYaIlluH, BHIOOpA BEPHOTO
pElIeHuUS;

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIKCHUIO;

OPUHUMATh MOTUBBI M apryMEHThl JpPYTruX TpU aHaIu3e pe3yJbTaToB
JIESITEIIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTUBBI M apryMEHThl JpPYTruX TpU aHajIu3e pe3yJbTaToB
JeSITeTbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B nponecce noctukeHHsl JIMUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI
mo ¢u3MKe IA YPOBHS CpeaHero ooOmero oOpa3oBaHUS y O0O0yYaroOmUXCs
COBEPIICHCTBYETCS HMOIIMOHATBHBIHI WHTEJJICKT, MpeIoiararoui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHAIILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CIOCOOHOCTh aAaNTUPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUHY, BKIIOYAIOUIEH CTPEMIICHHE K JTOCTIDKEHHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATH €r0 TP OCYIICCTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMATBHBIX HAaBBIKOB, BKITFOUAIOIIMX CITOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy obOyuenus B 10 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (PU3MKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuaibHas TOYKa, MHEpIIMaIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
WJICAUIbHBIN a3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHnH PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KMHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOJAMHAMMUKH:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBIDKCHUE, CBOOOJHOE TIaJICHHE TeJ, JBM)KCHUE 110 OKPYXHOCTH, WHEPIIHS,
B3auMOIecTBUE Tel, AU dy3usi, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00BEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAIIM3ALUs, KUIICHHE,
BJI&JKHOCThH BO3]1yXa, MOBBIIICHUE AABJICHUS T'a3a IIPU €r0 HAarpEBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXAY MapaMeTpaMH COCTOSIHHSL Ta3a B H30Ipoleccax,
3JIEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OTHMCBHIBATh MEXAHUYECKOE JBUKEHUE, MCIOJIb3ys (PU3NUECKHUE BEITUYHHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
AMIYJIbC TE€JIa, KUHETUYECKAas dHEPrus, MOTCHUHUAIbHAS JHEPIrusi, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH ONHUCAHUM TPABUIBHO TPAKTOBAThH
(U3UYECKUM CMBICT HCHOJIB3YEMbIX BEIMYHH, MX OOO3HAUYCHHS U E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONKMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCTIONB3YsS (U3UUECKue BEIMYMHBI: JIaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KWHETUYECKAsi DHEPryus XaOTUYECKOrO JBMKECHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJICKYJ, KOJHWYECTBO TEIIOThI, BHYTPEHHsS 2HEprusi, padoTa rasa,
KOd(PPHUIIMEHT TMOJIe3HOTO JCHCTBHMS TEIUIOBOTO JBUTATENs; IIPH OMHCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3UYCCKHI CMBICT HCHOJb3yeMbIX BEIHYHMH, WX
0003HaYEHUs U CAWHUIbI, HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUHMHAM;

OIUCHIBATH U3YUYECHHBIC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECCKUE
SIBJICHUS (IIPOILIECCHI), MUCIIONb3Ysl (HU3UUSCKUE BEITUYUHBI: DJICKTPUYCCKUMA 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs, TOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
NPy OMNUCAHWUU TMPABWIHHO TPAKTOBATh (PU3WYECKUN CMBICT HCHOJb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUs] M EIUHUIIbI; YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
TaHHYIO0 (PU3HYECKYIO BEIUYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECChl U SBJICHUS, UCIOB3YS (U3UYECKUE
3aKOHBI ¥ TIPUHIUIBL: 3aKOH BceMupHOro tsrorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHECHUST MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHHS MMITYJIbCA,
MPUHIUIT CYNEPHO3UIMNA CHUJI, TPUHIMII PABHOINPABUS HWHEPLMUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOEHHMS BEIIECTBAa, T'a30BBIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
a0COJIOTHON TeMIepaTypou, MEepBbIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsAna, 3akoH KyioHa, mpu 3TOM pas3nuyaTh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPAHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBICE NPHUHLHUIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHS UX OE30MACHOTO HCIOIb30BaHHS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUIO (DU3UYECKUX SIBICHUA WU
IIPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHUH, MpU STOM
dbopMmynupoBaTh mpobIeMy/3amady W TUMOTE3y Y4EeOHOrOo HSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpeHUsl (U3NUECKUX BEITUYUH, MPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHsS] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYUH B
BUJIE TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

co0roaTh NpaBuiia 0€30MacHOrO TpyJa MpH MPOBEJCHUHN HCCIEIO0BaHUMN B
pamMkax y4eOHOTO DSKCIEpHUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKOM M MPOEKTHOM
JESTENIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opyI0BaHuUS;

pemath pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIOJb3Ys (PU3UUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYIIbI,
HeoOXOoauMBbIe N7l €€ pelIeHHs, MPOBOIUTH PacuéThl M OICHUBATHh PEaTbHOCTH
MOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIMUUHBI;

pelaTh KaueCTBEHHBIE 331aU: BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO
LENOYKY PacCyXJICHUU C OMOpPOH Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYecKue sIBJICHUS;

UCTIONB30BaTh  MPH  pPEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUH JJIs TOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETAIIIH
U TIpeJICTaBIICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, OTyYeHHON U3

pa3IMYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTy4yaeMyl0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Uit obecnieueHusi 0€30MacCHOCTH PHU 0OpallleHuU ¢ NpUOOpaMHu M TEXHUYECKHUMHU



yCTpOMCTBaMH, JIJIsl COXPAaHEHUS 3I0POBbS U COOJIOJECHUS HOPM SKOJIOTHYECKOTO
NIOBECHUS B OKPYXKAIOILEH CpPEaeE;

paboTaTh B TpyHIe C BBINOJHEHHEM pAa3JIHYHBIX COLMAJIBHBIX POJIECH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpeneisTh OO0S3aHHOCTU U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELLICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K koHiy obydenuss B 11 Kjacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUW, B NPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(u3nyeCcKOi KapTUHBI MUPA;

YUUTBHIBaTh TpaHULbl MPUMEHEHHUS M3YyYEHHBIX (U3HUECKUX MOJETCH:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUECUHBI UCTOYHUK CBETA, S/ICPHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJNIb aTOMHOTO sipa MpU pPEIIEHUU (U3HYECKUX
3a1ag;

pacrno3HaBaTh (U3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKN U KBAHTOBOM (DU3MKU: 3JEKTPUUECKas POBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aAUMOICHCTBHE
MAarHATOB, OJJIEKTPOMAarHuTHas WHAYKLIMS, JEWCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsf, 3JIEKTPOMArHUTHbIE KOjeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IIPEIOMIICHHUE,
uHTepdepeHuus, aAudpakuus U MOJApU3alUs CBETa, JUCIEpCcHUs CBeTa,
doTornekTpuueckuit 3Pdext (hoTodddhexT), CBeTOBOE JaBlIeHHE, BOZHUKHOBEHHE
JUHEWYAaTOro CIIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaaMOaKTUBHOCTH;

ONUCHIBATh W3YYECHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKUE,  DJCKTPUUECKYID  IPOBOAMMOCTh  Pa3IMYHBIX  Cpea) |
ANIEKTPOMATHUTHBIE SABJIECHMS (IIPOLIECCHI), HUCIONb3Ys (PU3NYECKUE BETUUYHMHBIL:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJBIKYIIAs CUiIa, paboTa TOKa,
UHAYKIUS MAarHUTHOTO TMojs, cuwia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYLIKH, DHEPrus JJIEKTPUYECKOIO0 M MArHUTHOIO IIOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsij M CUJla TOKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHuE U
ONTHUYECKasi CUjla JIMH3bL, NMPU OMUCAHUM NPABWIBHO TPAKTOBAaTh (HHU3MUECKUN
CMBICTT HCIOJb3YyeMbIX BEJIMYMH, WX OOO3HAUEHUS U €IWHUIBL, YKa3bIBaTh
(GopMyIibl, CBSI3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMMU;



ONMUCHIBATh M3YYECHHBIE KBAHTOBBIE SBIEHUS M TPOLECCHI, HCIOIb3YS
dbu3uYeCcKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TTOTypaciiajia, YHEPTUsl CBSI3H
aQTOMHBIX si7Iep, IPU OINHMCAHWUU MPABWIHHO TPaKTOBATh (PU3MUECKUNA CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHMS] W E€AUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYHHY C JIPYTUMU BEJIMYHHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUYMHBI,

aHaJM3UPOBaTh (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCIOJB3Ys (U3UYECKUE
3aKOHBI W MPUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEILHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHJIYKIIMH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHUE DWHINTEWHa s pororddekra,
3aKOH COXPAHEHHSI SHEPTrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MacCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3inyaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE W YCIOBUA (TpaHUIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICIIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, cuJibl AMmnepa u cuiibl Jlopenna;

CTPOUTh M OMNHUCHIBATH HM300PAKEHHE, CO37aBAEMOE IUIOCKHUM 3€pKajoM,
TOHKOM JINH30M;

BBINIOJIHATh HAKCHEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UUECKUX SBJICHUN W
MPOIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU ITOM
dbopmynupoBare TpobiieMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKECHHOTO O0OpYIOBaHMS, IPOBOJHWTH ONBIT M
bopMyIUpPOBaThH BHIBOJIHI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCMOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIICIOBATh 3aBHCUMOCTH (DH3WYECKUX BEJIWYUH C HCIIOJIb30BaHUEM
OpSAMBIX H3MEPEHUM: TIPH DTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAEC TaOIUIl U
rpadMKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

coOmro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TMPOCKTHOU
JESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o0opyI0BaHuUs;

pemiath pacu€THbe 3a7a4d C SBHO 3aJlaHHOM (DUBUYECKONM MOJIETbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI U TIPUHIIAITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4n



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE JUIsl €€ pelleHus, IPOBOAUTh PAcU€Thl U OLIEHHWBATH PEATbHOCTh
HOJy4YEHHOTO 3HaueHUsl (PU3NYECKOI BEIIMUMHBI;

pelaTh KaueCTBEHHBIE 331aU: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PAacCyKIEHUH C OMOpOM Ha HM3yYECHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(puznyeckue sBICHUS;

UCMONb30BaTh  IPU  pEUIeHMH  y4yeOHbIX  33Ja4  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM MH(OpMAIHK, TOTy4YEeHHOM 13

pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh NOJIy4aeMyr0 HH(POPMaLUIO;

OOBSICHATh NPUHLMIBl JEMCTBUS MAaIIMH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX O€30MaCHOIO UCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HM,

MPUBOANTH IPUMEPHI BKJIA/1a POCCUIICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B NMOBCEIHEBHON XU3HU
Uil o0ecrieyeHus: 0e30NacHOCTH MpU 0OpalIeHuu ¢ TprudopaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHS 30POBbS M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
[IOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pPOJEHl,
IUIAaHUPOBaTh pPabOTy TPyHNbl, PALUOHAIBHO paCHpPElessiTh O0O0SI3aHHOCTU U
IJIAHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBAaTHO OLIEHUBATH
BKJIQJl K&XKJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE pacCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabusie | IIpakruyeckue (witcpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUSA
bubnuoreka [JOK
11 o 2
VIHIE T METOABL HAYRHOTO HOSHAIA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bubnnorexa [JOK
2.1 K
AHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.2 7
Hmannica https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2. 1 1
3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 httos://m.eds0o.ru/7f41bF72
Hroro o pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoteka [IOK
' TEOpUH https://m.edso0.ru/7f410bf72
bu6nunoreka [IOK
3.2 10 1
OCHOBEI TMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSTHHS BEIIECTBA. 5 bu6nunoreka LIOK

dazoBbIe Mepexoabl

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



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

Hroro no pazneny 24
Pa3nen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

1 eKTPOCTATHK 10 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN eKTpUYECKUi TOK. TOKU B 12 bubnuorexa [IOK

' Pa3IMYHBIX CPEIAX https://m.eds00.ru/7f41bf72

Htoro no pazgeny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHBIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasuble | IIpakTHuyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Pazpen 1. JIEKTPOAUHAMMUKA
11 MaruuTtHoe nojie. J1eKTpoMarHuTHas 1 1 3 bubnuorexa LIOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Htoro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE bubnuorexa LIOK
2.1 9 1
KOJIeOaHMs https://m.edsoo.ru/7f41c97c
MexaHnueckue U 3J1eKTPOMarHUTHbIE bubmuorexa [LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
2.3 10 3
Oritica https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI ClIEUATILHON TEOPUH 4 1 bubnuoteka [IOK
' OTHOCHUTELHOCTH https://m.edso00.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
but6mmoreka [JOK
4.1 i
DIIEMEHTHT KBAHTOROH ONTHK1 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 bu6muoreka [IOK



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

4.3 AToMHOE S/1pO

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU M aCTPOPHU3NKH 7 ﬁt?fs?/?rﬁliiiicﬁgﬁfﬂch
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromee MOBTOpEHHE 4 ]r?tlffs?ll;lr?;eciich.lraffﬂcwc
Nroro no pazneny 4
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68



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

IHOYPOYHOE IIVNTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHBbIE
Ne [ara uudpoBbie
n/n Tema ypoka Bcero Koutpoaeusie | Ipakruieckue H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
®du3rka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeTz)lzm HOZHEHE)I 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb 1 mecto ¢pusuku B

5 (dhopMHUPOBAHUH COBPEMEHHOM 1 bubnunoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN EATEIbHOCTH JIFOAEH
MexaHnueckoe ABUKEHUE.

3 OTHOCHTEILHOCTHh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBWKeHHUs. llepemerienne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsiMOTIUHEITHOE 1 bubnuoreka LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIIMHENHOE 1 bubnuoreka LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKOpeHHe 1 bubnmnoreka [IOK
CBOOOJTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 I[EI/I)KCHI/IC MaTepiam,Hoﬁ TOYKH IO 1 buommorexa LIOK

https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHocuTenbHOCTH [anumes. 1 Bbu6nmuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MuepuuanbHbIe CUCTEMBI OTCUETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

bu6mmoreka [IOK

o cyneprosuuit . Brop OHfaKOH https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepranbHOM TOUKU

10 Tperuit 3akoH HeroToHa 11 bu6nuoreka LIOK
MaTEPUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOTro TaroteHus. Cuna

11 TsoxecTH. [lepBas kocMuueckas Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka LIOK
Tela https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koagduuuenrt tpenus.

13 Cuna CEHpOTHBneI({qus)[ npu IIBI/I)ieHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH WJIH ra3e
[ToctynarensHOE 1 BpaliaTeabHOE

1 JIBIKEHHE a0COJIFOTHO TBEPAOTO TEa. bubnmnoreka [IOK
MowmenT cwibl. [lieuo cuitbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
HMitynbsc MaTepraIbHOM TOYKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOUEK. bubnunoreka [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHKEHUE
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunernaeckast sHeprusi MaTepruaibHON bubnmnoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEPrun

17 [TorenunanbHas sHEprusi. Bbu6nmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHuMaNbHAS YHEPTUS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[ToTeHumanbHas SHEPTHS TeNa BOIU3U
HOBEPXHOCTHU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HEMOTEHIIMAIBHEIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBs3U pabOTHI CHITBI C
H3MEHEHUEM MEeXaHNIeCKOU SHEPTHUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

20

KonTponbHnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKoHbBI
COXPAaHEHHUs B MEXaHUKE)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
KHHeTH4Yeckoi Teopun. bBpoyHoBckoe
nsxkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3os, )KUIKOCTEN
U TBEPABIX TEN

23

Macca monekyin. Konugecto
BemiectBa. [locrostnaas ABoraapo

24

Tennosoe pasHoBecue. Temneparypa
u e€ usMepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

2 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnorexa [OK
JIBUKEHUSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneripona

27 3akoH JlanbToHa. ['a30BbIEC 3aKOHBI
JlaGopaTopHas pabota

o8 «HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHUS
pa3peKeHHOTro ra3a»

29 H3onponeccel B naeanbHOM ra3e 1 uX bubnumoreka LIOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 criocoOrI e€ n3menenus. Konmnuectso bubnuoteka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaIbHOTO
raza

bu6mmoreka [IOK
31 Buzet Terorepeast https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTh BEIIECTBA.
Bbu6nmuoreka [JOK
32 KonmgecTBo TEmIIOTHI U
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AanadaTHbIN Mpolecc

33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €70 bu6numoreka LIOK
IIPUMEHEHHE K U30IIpolLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporeccoB B Bbu6nuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunuun aeicteus u K11 rermioBoit

bu6mmoreka [IOK

35
MaIlI1HbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]
37 DKOJ0rn4ecKue npoodIeMsl
TETIO3HEPreTUKH
38 O06o6marmuil ypok «MoJeKyspHas bubnunoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTposabHnas pabora no teme
39 «MonexkynsipHaas ¢puzuka. OCHOBBI bubamorexa HOK
YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
40 [TapooOpa3oBaHue 1 KOHACHCAITHS. bubmnoreka LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI 1 OTHOCUTEIbHAS
41 BJIAKHOCTH BO31yxa. HacklmeHHbIi bubmmorexa [OK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexa [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctayiibl. CoBpeMEeHHbIE MaTepHAaIbI
[MnaBneHue U KpUCTATUTH3AITHS.
43 Y aeneHas TermI:)Ta HJIaBJIeEI/ISI bubmmorexa [OK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6mumarus
44 VYpaBHeH#He TEMI0BOro Oamanca brbmorexa [OK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tea. DIeKTPUIECKUn bubnuoteka [IOK

3apsia. JlBa BUIa SIEKTPUUYECKHUX

https://m.edsoo.ru/ff0c6bcc
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3apsAa0B

HpOBOI[HI/IKI/I, JUDJICKTPHUKHU U

46 HOJIYTIPOBOHUKHU. 3aKOH COXPaHEHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKoH
47 KyJIOHa.HTO‘-Ie‘-IHHﬁ Sﬂ:KTpH‘ICCKHfI bubmmorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB 3IEKTPUUYECKOro
48 nonst. [IpuHumn cynepno3uuuun bubnuoreka [IOK
ANEKTPUYECKHUX TToneH. JInnum https://m.edsoo.ru/ff0c6df2
HANPSLKEHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
49 OJIA. HOTGHI_II/IaJ'II.) Pa3Hoctb bubmmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTEHLIUAJIOB
[IpOoBOTHUKY U TUANEKTPUKHU B
50 BHI;KTpiCTaTHHSCKOM nfne. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas NpOHUIIAEMOCTh
n bubmuorexa [JOK
51 JeKkTpodMKocTh. KoaercaTop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOT0
52 KOHJIEHCAaTopa. DHEPTUs 3apsKEHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHas padota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI 1ECTBUS M IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOro IpHHTEpa.
DneKTpocTaTHYeCcKast 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemileHue 3EKTPONpruOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cyuiectBoBaHus. II0CTOSTHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akoH Oma i
y4dacTka Lenu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBoIHUKOB. JlabopaTopHas paboTa
«M3yueHne CMEaHHOTO COCTMHCHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma A1 TOJTHOM (3aMKHYTOI )
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC uctouyHmka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs MPOBOJUMOCTE TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl MCETAJIJIOB OT
temriepaTypbl. CBepXIpOBOIUMOCTh

60

DIIEKTPUYECKHI TOK B BAKyyME.
CBoOIICTBA DJIEKTPOHHBIX ITyYKOB

61

[TonmynpoBoiHUKH, UX COOCTBEHHAs U
IpuMecHas npoBoAuMOcTh. CBoiicTBa
p—~n-niepexoaa. IlomynpoBogHUKOBEIE
puOOpbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B paCTBOPAX U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bub6nuoreka LIOK
DJIEKTPOIMTUYECKAS AUCCOLIMAIIMSI. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIH3
DJIEKTPUUYECKUH TOK B razax.

63 CaMOoCTOSITeTbHBIN U 1 bubnuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuotexa [JOK
npuMmeHenue. [IpaBumia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0marmui ypok 1 bubnunoreka [IOK
«DQNEeKTPOANHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o teme

66 «Onexkrpoctaruka. [IocTOSTHHBIH 1 bubnmnoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHslil ypok. KoHTponabHas 1 bub6nuoreka LIOK
pabota o Teme "DIeKTpoJHaMHKa" https://m.edso0.ru/ff0c8c56

68 Peseprubliit ypok. O0061maronuii ypok 1 bubnunoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB ITO 68

ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Beero Konrpoabsubie | IlpakTuyeckue fl[:;:ennﬂ :)Ig[(};l;(())l;:feﬂbﬂble
padoTbI padoThbI pecypest
[TocTostHHBIE MATHUTHI U KX

1 B3auMOo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubnuoreka [IOK
BekTop maruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHON UHIYKIIUU
MarauTHO€ 1oJje MpOBOIHUKA C

5 TokoM. OmbIT DpcTeaa. 1 bubnnoreka [IOK
B3anmoaeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue 1 1 bubnnorexa [IOK
MAarHUTHOTO MOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Amriepa.

4 JlabopaTopHas pabota 1 1 bubnnoreka [IOK
«HccrnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHMWTa Ha PaMKYy C
TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubmuoreka [LIOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas MHIyKIus. [loTok

6 BEeKTOpa MarHUTHON uHAyKuuu. 31C 1

HUHAYKIUH. 3akoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykiuu Papanges

JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHIYKITU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprusit MAarHUTHOTO MOJISt KATYIIKH €
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

bub6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1eYb

10

Oo6o06maromuit ypok «MarautHoe
noJje. DNeKTPOMAarHUTHAsE WHIYKIIHSD

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«Mar»auTtHoe 110J1€e.
DneKTpOMarHuTHasi MHIYKLUS»

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUYECKUE
kosnebanus. ['apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBparienue sHEPrun

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopnas paboTa
«HMccrnenoBanne 3aBUCUMOCTH
Tepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTU B MacChl TPy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJIEOAHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKHMHU 1
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHUs YHEPTUU B UJI€ATTLHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBneHue o 3aTyXarOIUX
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHe Kojiebanus. Pe3oHanc.
BreiHyKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHUs

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepemennsbIil TOK. CUHYCOUJAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMILUTUTYTHOE 1
JIEACTBYIOIIEE 3HAUEHUE CHIIBI TOKA U
HaIpsHKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IpoussocTso,
nepeavya u norpedieHue
JIEKTPUYECKON SHEPTUH

19

Y CTpoHCTBO U IPAKTUYECKOE
MPUMEHEHHUE JIEKTPUUYECKOT0 3BOHKA,
reHeparopa EPEMEHHOr0 TOKa,
JIMHUU 3JIeKTponepeaay

bu6mmotexka I1IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU
MIPOM3BOCTBE 3JIEKTPOIHEPTHH.
KynbTrypa ucnonszoBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM
KHU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. CkopocTb

bu6mmoreka [IOK

2 pacIpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U IPOOJIBHBIE BOJIHbI
99 3ByK. CKOpOCTb 3ByKa. ' poMKOCTh bubnuoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHuTHBIC BOJIHBI, UX
23 CBoﬁcha u ckopocTs. [lkana bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBSI3U U
24 TeneBuieHus. Pa3BuTue cpencTs
cBsi3u. Panuonokanus
o5 KonrtponsHas padora «Konebanus u bu6nuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE PaCIIPOCTPAHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnoreka [IOK
ToueyHslil UCTOYHUK CcBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
Otpaxenue cBera. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B INIOCKOM 3epKajie
IIpenomiienue csera. [lonnoe
28 BHyTpeHHee oTpaxeHnue. [IpenenbHblii bubmuorexa [LIOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXEHUS
29 JlabopaTtopHas padota «/3mepenne bubnmnoreka [IOK
[OKa3aTeJisl IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenue nzo0paxxeHuii B bubmuoteka [LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMya TOHKOM JTUH3BI.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabota

31 «MccnenoBanue CBOUCTB
M300paXeHU B JTMH3aX»
Hucnepcus cera. C0KHBIN COCTaB
32 6emnoro ceera. L{ger. JlaGoparopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus ceera. Audpaxius bu6nuoreka LIOK
ceta. [ludpaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npruOOpsl U yCTPONUCTBA U
yCI0BHS UX 0€30IaCHOT0 MPUMEHEHUS
I'paHu1IBI TPUMEHUMOCTH
36 KJ1accuueckon Mexanuk. [locTynatsl bubnnoreka [IOK
CHeuaIbHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3amejieHre BpEMEHHU U COKpAIllCHHE bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprust 1 UMITYJIbC PeNATUBUCTCKOM
38 '—IaCTI:/II_[I)I. CB;{SEI MacI(?LI C DHEprHeH n bubmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS MTOKOS
Konrtponsnas padora «Onrtuka.
. bubmuoreka [JOK
39 OCHOBBI CITEITIATEHON TEOPHH

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. Jueprus

bu6mmoteka [IOK

40
¥ UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE Eu6 10K
noInoreKa
41 orodddexra. O A.T.
porospexr TIPITHL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoTtordhdhekra. YpaBHEeHHE
42 BﬁHmTe(izHa Jiq)(poma(pg)ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporordpdexra
Jasnenue ceera. OnbiThl 1. H.
43 JlebGeneBa. XuMHYeCKOe IEeNCTBUAE bubnmnorexa [IOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa U
MIPAKTUIECKOE TPUMCHCHNE:
44
¢dorosnemeHnT, GpoTogaTUHK,
CoOJIHEUHasi OaTapest, CBeTOIUO/
45 Pemenue 3amad 1mo teMe « DJI€MEHTHI bu6nmmoreka [IOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pe3i;l (bopaa 1o paccestHUIO 0-4acTH bubmiorexa LIOK
pLOPA P e https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6nmmorexa [IOK
47 I1 b
OCTYaThl bopa https://m.edsoo.ru/ffOdOafa
Nznyyenne u nornomenue ¢poTOHOB
48 I I/I}ll'lqe exone aTOM;Hc 0 Ho(b;o OBHSI bubmorexa LHOK
P pesoa " A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroil. Buabl ciekTpoB
BonHoBEIEe cBOMCTBA YacTUI[. BOTHEI
. B bubmuoreka [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXACHHOC U3JTYYCHUC

50

OTKpBITHE PaANOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpenenenuto cocrasa
PaaOaKTHBHOTO U3ITy4CHHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiictBa anb(a-, 6eTa-, ramMmma-
n3iydeHus. BiousHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-uznydenue

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

53

DHeprus CBA3U HYKJIOHOB B siIpe.

S nepubie peakuuu. SAnepHbii
peaktop. [IpoGrembl, mepcreKTUBEI,
9KOJIOTUYECKHE ACTIEKTHI S1€PHOI
SHEPTETHKHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
PEruCTpalvy JJIEMEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMOJIeUCTBUS. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3sesaus,
SlpKI/Ie 3Bé3HBI, IIJTAHETHI, X BUAUMOC
nexenue. CollHEYHAs CUCTEMA

56

Connue. ConHevyHast aKTUBHOCTb.
Hcrounuk sHeprun ComHIa 1 3BE31



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHbBIE
XapaKTePUCTUKU. 3BE3/bI IIaBHOU
II0CJIeI0BAaTEIbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEICTaBICHUSI O IPOUCXOKACHUU U
sBositonny ConHua U 3BE31

58

Muneunsbiii [Tyt — Hama ["anaktuka.
[Tonoxenue u nmxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJIaKTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bonbioro B3pbiBa.
PenukToBO€ M3nmyueHue.
Meraranaktuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMUU

61

KontponbHas padora « dmeMeHThI
aCTPOHOMUU U acCTPOPUIUKU»

62

O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YeJI0BEKa

63

O6o6matomuit ypok. Pons 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOU HaAYyYHOU KapTHUHE MUpa

64

O6o06maromuit ypok. Pomib
¢buznueckoil Teopuu B POpMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTHHE MUpa




O6o06maromuii ypok. Mecto
¢bu3nvecKoil KapTHHBI MUPa B 00ILIEM

65 1
psiy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NPEACTABIECHUI O IPUPOLC

66 PesepBHbIil ypok. MaruutHoOe nosie. 1
DneKTpOMarHuTHas MHAYKLINS
Pesepubiit ypok. OnTrka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIBHOCTU
Pesepnslii ypok. KBanToBas gpusnka.

68 QHGI\I/I)GHTHyaI,)CTPOHOMI/H/I U * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO HACOB 10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» ®usuka, 10 xknace/ Msxumes I'.5., byxosnes b.b., Corckuit H.H. mon
penaknueii [lapdpentreBoit H.A., AknimonepHoe o01iecTBo «31aTenscTBo
«[IpocBerieHne

» dusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Hapyrua B.M. nox
penakiueit [lapdentoeBoit H.A., AkuinonepHoe o0miectBo «M31aTenbcTBO

«HpOCBeHIeHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. ®usuka. 10 kimacc. YaeOHUK 1151 001Ie00pa3oBaT. OpraHu3aIiii ¢ mpui.Ha
AJIEKTPOH. HOCcHUTeNEe: 0a30BbIN U poduibHbIi ypoBHU/ ['.51. Mskumes, b.b.
byxosnes, Corckuit H.H./ M.: [Ipocsemenune, 2020.

2. Kynepmrreitn FO.C. ®usuka. JudpepennnpoBantbie KOHTPOJIbHbBIE
paboThl.7-11xnacc.CII6.: U3n. Hom «CentsiOpby, 2015.

3. ®usuka. «KoHCTPYKTOP» CaMOCTOATEIbHBIX M KOHTPOJIBHBIX padoT. 10 —
11 xmaccel: mocoOue 11 yauTenen oomeodpa3onar. yapexaenuii/ C.M.
Angpromeukut, A.C. CnyxaeBckuii.- M.: [Ipocsemenue, 2018.

4. Coopuuk 3amay no ¢pusuke. 10-11 knaccer (k yueOnukam I'.5. MskuieBa
u.ap.) — M.: Dx3amen, 2019.

5. Coopnuk 3amay no ¢pusuke aig 10-11 kmaccesl: mocobue yist yqammxcst



00111e00pa3oBat. opranusanuii: 0a3oBbii 1 npodui. yposuu / H.A.
[Tapdentnea.- 5-e uza. M .: [lpocsemienne, 2017 r.

6. ®usuka. 3agaunuk. 10-11 kin.: [Tocobue asa obmeoOpazoBat. yupeKaeHun
/ PeimkeBuy A. I1. - M.: Ipoda, 2019.

7. TemaTH4YECKHE CaMOCTOATEIbHBIC U KOHTPOJIbHBIC pPaOOTHI 1O (hr3uke. 10
kinace. / O.W. I'pommena.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuu. COopHuKk 3a1a4 1o ¢puszuke. Mocksa, Jlpoda, 2017 r
9. ®ponTanpHbIe Ta00paTOpHBIE PabOTHI MO Pu3nke B 7-11 kmaccax
obmreoOpa3oBarenbHbIX yupexaeHusx: Ka. ans yanrens / B.A. Bypos, 10.11.
Huk, b.C. 3BopsikuH u Jp.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
IIpocBemenne: Yueo, nut., 2015

10. Komudukarop 31eMEHTOB coACpKaHUS U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB 00ITI€00pa30BaTEIbHBIX YUPEIKICHUN IS
nposeaenus B 2024 romy equHOTO TocynapcTBeHHOro dk3amena mo ®M3UKE.

11. JI. A. Kupuk. ®usuka 10. CO0pHUK caMOCTOSTENHHBIX U KOHTPOJIBHBIX
paboT. MockBa «Unekca» 2019 r.

12. ®usuka. 10 kimacc: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHuKy 1. 51.
Msxuinea, b.b. byxosuesa, H.H. Cotrckoro/ aBt.-coct. H.JI. Ilenareituenxko.-
Bourorpan: Yuurens. 2019.

13. I'.B. Mapxkuna ®usuka 10 kinacc. [loypounsie mnansl o yueonuky I°.51.
MskumieBa, b.b. bByxosuesa. B.: Yuurens, 2020.

14. COopHUK TECTOBBIX 3aJaHUM I TEMATHYECKOT'0 U UTOTOBOT'O KOHTPOJIS.



®dusuka 10 kimacc. M.: «MuTemnext-Lentpy», 2019

MU PPOBBIE OBPASOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET

1. Aanmanmn pusndeckux oobekToB. hitp://physics.nad.ru/
2. Kusas pusuka: o0ygarorias mporpamma. http://www.int-
edu.ru/soft/fiz.html

9. Ypoku ¢pusnku ¢ ucnonp3zoBanuem MHTepHeTa.
http://www.phizinter.chat.ru/

3. ®duswuka.ru. http://www.fizika.ru/

4. dusuka: Kosuiekius onbIToB. http://experiment.edu.ru/

5. du3smnka: 3ICKTPOHHAS KOJUICKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. bubmaumoreka [{OK https://m.edsoo.ru
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