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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpernofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3nKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. IIporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM mpenaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOUYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

coziep>kanre yueoHoro npeamera «Ousuka» mo rogam 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAaX MPHUPOAbI, BBICTYyNas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEePreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcsd, B (OPMUPOBAHHE YMEHUN NPHUMEHSTh
HAy4YHbIA METOJI MO3HAHUS NPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEAOBaHUM.

B ocHOBy kypca (usuku s YpOBHsSI CpeaHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Nnesa wnemocTHOCTH. B COOTBETCTBMM € HEW KypC SBIISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DM3HKHU.

Unes renepanuzammu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (Qu3uku
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Uness rymanutapuzanuu. EE peanusanus mnpeanosiaraeT HUCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Uness npuxmanHodt HampabieHHOCTH. Kypc ¢usukum mnpemmnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

WNness sKojorum3amuu peajn3yercs IMOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TaKXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIN (PYHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CUCTeMHO-ACSATENBHOCTHBIN TOJX0/I B Kypce (U3UKU peau3yeTcs MPexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHUYECKHUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kabunera Qusuku. IIpu 3TOM oOecrmeunBaeTcsi OBJAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHUE yHIENSETCA PENICHUI0 PACcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 119 pacd€THBIX 3a/7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Ml C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
oObsSICHEHHE TPOTEKaHUs (U3UMYECKUX SIBJICHUM M TPOIECCOB B OKpPYXKaIOIIeH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTO Tpoliecca 0a3oBBI YpOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE00X0AMMOe JIabopaTopHOe O0OpYAOBaHUE JUIsl BBINIOJIHEHUS] YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpAlui st
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTCcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB W OOCCIICUMBAECTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

dbopMHpoBaHHEe HHTEpEca W CTPEMIICHHS OOY4YalOIIMXCd K HAy4dHOMY

U3YYCHUIO TPHUPOJABI, Pa3BUTUE MX HWHTEUIEKTYaJbHBIX M TBOPYECKUX

CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUI O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE

WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3yYeHUS OCHOB

CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUM OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (DU3NUECKUX

3HAHWHM W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O poivd (U3WUKH 71 Pa3BUTHS JAPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B
mpoliecce u3ydeHus Kypca GU3NKy Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMUs:

NpUOOpPETEHNE CUCTEMbl 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,

3aKOHAaX, TEOpUAX, BKIIOYAas MEXaHWUKY, MOJICKYJIApHYIO  (DU3UKY,

AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHE YMEHUI MPUMEHSTh TEOPETUUECKHUE 3HAHUS 11 OOBICHEHUS

(bU3MYEeCKUX SBIICHUN B MPUPOJIC U JIJIS PUHATHS MIPAKTUYCCKUX PEIICHUN B

MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN

duznyeckol  MoAenplo, 3a;ad, TMOJPa3yMEBAIOIIMX  CAaMOCTOSITEILHOE

co3gaHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSM 3aJ1a4H;

MOHUMaHuEe (U3UYECKUX OCHOB W TPUHIIUINIOB JCHCTBUS TEXHUYCCKUX

YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, MX BIMSIHUS Ha OKPYKAIOULYIO

cpeay,



OBJIAJICHUE METOJIaMA CaMOCTOSTEIFHOTO TUIAHUPOBAHUS M TPOBEACHUS
(bU3MYEeCKUX OSKCIEPUMEHTOB, aHalW3a M HWHTEpHpeTaluu WH(popManuu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JlaHUE YCJOBUHM /I Pa3BUTHS YMEHHH NPOEKTHO-UCCIENOBATEIbCKOM,

TBOPYECKOU JI€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHHsI JTa0OPaTOPHBIX pPabOT U OMBITOB C YyYETOM HWHIWBHIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COJEP)XAHUE ObYYEHHMA
10 KJIIACC

Pasznen 1. ®u3uka u METOIBI HAYYHOTO NIO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. |'paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

JleMoHCcTpanuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemartuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSAMOJIMHEWHOE ABMkKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U MepeMelIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

JlemoHCTpanuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanre IBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

YyeHnvyeckui SKCIIEpUMEHT, J1a0OpaTOpPHbIE PAOOTHI



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tewma 2. /Innamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcH BpamieHus. Ilmeuo cumel. Ycnosus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCcTpannu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

YyeHnueckuil SKCIIepUMEHT, J1a0OpaTOPHbIE PAOOTHI

N3yuyenue ABMKeHUs: OpycKa M0 HAaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKOHBI COXpAaHEHHS] B MEXAHHKE

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpaHEHUs] MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

JleMoHCTpanuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexon moTeHUMANbHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

YyeHnueckuil SKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pa3znen 3. MonekynapHas pu3uka U TepMOJIUHAMUKA

Tema 1. OCHOBBI MONEKYIAPHO-KHHETUUECKON TEOPUHU

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS 4YacTUIl BemlecTBa. MoAenum CTpOEHHUsI Tra30B, XKUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u €€ usMmepenue. lllkama temneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUAEabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH /JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe HM3OMPOILECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

JlemoHcTpanuu

OmnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTpPOEHHE BellecTBa, (GoTorpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

YdeHUYeCKui SKCIIEPUMEHT, TaO0OpaTOpHbBIE pabOTHI

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBIICHUS U TEMITEPaTypPhl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEpPMOJUHAMUKH

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cIoco0bl €€ n3mMeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMHMKH K u3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodphuumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

JlemoHCTpauuu

W3meHeHne BHYTpPEHHEH HSHEPTrUU Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

YyeHudeckuil SKCIIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. ArperaTHbie COCTOSIHUS BeliecTBa. Pa30BbIe MEPEXOIbI

[TapooOpa3oBanue u koHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmyeckue u amopdubie Tenaa. AHU3OTPONHUS CBONWCTB
kpuctayioB. Kunkue kpuctamiasl. CoBpemMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU IOJIyYEHHUSI COBPEMEHHBIX MaTepUalioB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

JleMoHCTpanuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kurnenue npu NOHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

VYyeHnueckuil SKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoanHamMuKa

Tema 1. DnekTpocrarnka

OnexTpuzanms Tel. OJEKTPUYECKU 3apsf. JlBa BHIa DSIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUAJIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTE  dnekTpuueckoro  mois.  [IpuHnumn
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJiel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOrO
TIOJISL.

PaGora cun  anekrpocratudeckoro  mosis.  [lorenuwman.  Pa3zHocTh
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4eckue yCTpoWcTBa M MPAKTHUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

JlemoHCTpanuu

VY CTpOoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

BzaumopaencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKOW MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

YyeHudeckuii SKCIIEPUMEHT, JIa00paTOPHBIE PAOOTHI



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSIHHBIN JIEKTPUUECKHUI TOK. TOKM B pa3InyHbIX Cpeaax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OnexkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUSI METAJUIOB OT TemrepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYecKnid TOK B  pacTBOpax H  pacIulaBaXx  3JIEKTPOJMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexTpudyeckuid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TNOM, FalbBaHUKA.

JleMoHCcTpannu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOAHUKOB OT JUIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

YyeHndeckuil SKCIIEpUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MexnpeaMeTHbIe CBI3U



N3yuenune kypca ¢uzuku 0a3oBoro ypoBHs B 10 Kiacce OCyLIECTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€ € KypcaMu MaTeMaTHKH,
OMOJIOTHH, XMMHHU, Te0orpaduu U TEXHOJIOTUH.

MeXIpeaMeTHbIe TOHSATHUS, CBSA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHME, HAYYHbBIH (akT, runoresa, (u3nyeckas BETUYMHA, 3aKOH,
Teopwsi, HaOJI0ACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, H3MEPEHHE.

MaremMaTHKa: pelieHre CUCTeMbl YpaBHEHUH, TnHeiiHas QyHKIus, mapaboua,
runepbona, ux rpaduUKd U CBOWCTBA, TPUTOHOMETpHUUYECKHE (PYHKIUH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI M UX MPOCKIIUU Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB.

buonorus: MmexaHnyeckoe ABIKEHUE B JKUBOM Mpupoae, nuddysus, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEpEIayl, TEINIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

XUMUS: JAUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEN U
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAsl IUCCOLIMAIUS,
rajJbBaHUKA.

['eorpadusi: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonorus: npeoOpa3zoBaHUE JBHKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
yu4€T TpeHusi B TEXHHUKE, MOALIMIHUKU, MHCIIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMIyIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBasi TypOnHA, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTy4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAIIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOpHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. DnexkrpoaguHamuka

Tema 3. MaruutHoe noJie. JeKTpOMarHuTHasE UHAYKIIUS

IlocTtostHHBIE  MarHuThl.  B3aummojaencTBUE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. B3aumoaelicTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJIHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBIXKYILAsA CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

JleMoHCTpauuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cumel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

YyeHndyeckuii SKCIEPpUMEHT, J1a0OpaTOpPHBIE PAOOTHI

N3ydyeHrne MarHuTHOIO IO KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Konebanust 1 BOJIHBI

Tema 1. Mexanudeckue 1 JIeKTPOMarHuTHbIE KoJIeOaHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
["apmonnyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza xoseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebarenbHbiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHWTHBIE KOJeOaHUs B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BoiHykeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
DHEPIrUM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

JleMoHCTpanuu

HccnenoBanne mapaMeTpoB KojaeOaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTEMaTUYECKUI MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHHST OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIENOBATEIBHOM COCAUHEHUU PE3UCTOpa, KaTyLIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPOIEPEAAUH.

VY4yeHn4ecKuil HKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

HccnenoBanue 3aBUCMMOCTH MEPUOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. MexaHNYECKHUE U DIEKTPOMArHUTHBIE BOJIHBI

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuwoa. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TIPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

JlemoHCTpauuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onruka

['eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yroja MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

JlemoHCTpanuu

[IpssMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanne CBONCTB M300paKCHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nosisipu3ainu CBETA.

YuyeHnuecKkui SJKCIEPUMEHT, 1a00paTopHbIe pabOThI
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI cCrielIMaIbHOM TEOPUU OTHOCUTEIBHOCTH

['paHunBl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  [locrynartsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAlllEHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBantoBas ¢usuka

Tema 1. DieMeHTBI KBAHTOBOU ONTHKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEYHAas OaTapest, CBETOAUO/I.

JleMoHCcTpanuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Ctpoenue atoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u mnorionieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

JlemoHCTpauuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabiroieHue ImHen4aThIX CIEKTPOB U3JIyYEHUS.

Jlazep.

YyeHnuecknuil SKCIEPUMEHT, JIa0OpaTOpPHbIE PAOOTHI

HaOmronenue mmHe4aToro crekTpa.

Tema 3. AToMHOE 1pO

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anb(a-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizeHOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETHKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIi peakTop, aToMHast bomoa.

JleMoHCcTpannu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

YyeHndyeckuii SKCIEPpUMEHT, J1a0OpaTOpPHBIE PAOOTHI

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Paznen 8. DnemMeHThl aCTPOHOMUU U aCTPODU3UKU

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE31BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne m aBmwxkenue CoyHUA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
rajaKkTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yyenunueckue HaOMIOACHUS

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o0u1aroiee NOBTOPEHNE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUpPa, pOJib PU3NUECKON TeOpUn
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

MexnpeaMeTHble TOHATHS, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (puamyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTuka: peEmIEHWE CHCTEMBI yPaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKUHWH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonorusi: snekTpuueckue SBICHHS B JKWBOW NpuUpoje, KosiebaTenbHbIe
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOM NPUPOJIE, NEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

XUMHUSL: CTPOCHUE ATOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPIABIX
TeJI, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHau3.

['eorpadusi: MarHuTHbBIE TMOdOCA 3€MIIM, 3aJIeKM MAarHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3eMIICTPSICCHUI.

TexHoNOrus: JUHUK DJJIEKTpONEpenad, TIEHepaTop IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJHEeUHas Oarapes.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHNMA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh TOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX B MPEJIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[CHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIUpPEHHE >KU3HEHHOTO
ONBITA U OMNBITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kqaHCKOrO BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'Pa)KJaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHUE B3aUMOJIEHCTBOBATH C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OILIEHHWBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy AyIIEro;

4) 5cTETUYECKOTrO BOCITUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBINA BHIOOP
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) PKOJIOTUIECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTHh JKOJIOTUUECKON KYJIbTYphl, OCO3HAHHE TJI00ATHHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) IECHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIFHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUsS  (QU3HKH  OCYHISCTBJIATH  TPOSKTHYID H  HCCIIEIOBATEIILCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEMETHBIE PE3VJIbTATDBI

[To3HaBaTeNbHBIE YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS
ba3oBpie tornueckue AeuCTBUSA:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpENENATh 1N JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TTPH PEIICHNUN KU3HEHHBIX MPOOIIEM.
ba3oBeie uccienoBaTenbCKue IeUCTBUS:
BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIaJICTh HaBBIKAMH YYEOHO-UCCIIEA0BATEIBCKON U MPOCKTHOU JEATEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelleHus 3ajay (U3NYECKOro COACP)KaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;
BJIQJICTh BHUJAMHU JICSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpeTalui, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh APTYMEHTHI JIJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEIICHHUs 3aJadd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

PaGoTa ¢ undopmarnueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3ALMI0 U HMHTEPIpEeTaluio UHGOpPMAIUK Pa3IUYHBIX BHUIOB U (PopM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  HWHMOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpeEHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMmyHUKaTHBHBIE YHUBEpCAIIbHBIC YIeOHBIC e CTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JIESITeIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA TI0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4YaCTHUKA KOMAaH]bl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISATh IMO3UTUBHOE CTPATETHYECKOE IMOBEJACHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynstuBHbIe YyHUBEpCAIbHBIC yUeOHBIC IEHCTBUS
Camoopranu3zanusi:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
GU3NMKM W aCTPOHOMHUH, BBISBIATH MPOOJIIEMBI, CTaBUTh U (POPMyIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEILIECHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTpPOJIIb, IMOITMOHATLHBIA UHTEIJICKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NESITECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/JeTh HAaBBHIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUS
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHUIA;

UCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKECHHUIO;

NpPUHUMATh MOTHUBBI W apTyMEHTBhl APYTHX TMPU aHaIW3e pe3yJbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaTOB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce qOCTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUICTh HAMPABICHUS Pa3BUTHA COOCTBEHHOM AMOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

I[MPEAMETHBIE PE3YJIbTATHI

K koniry o0ydyenus B 10 kitacce npeaMeTHbIEC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (UBMUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHUE, CBOOOJHOE IMIaJICHWE TEJ, IBIKEHHWE 10 OKPY)XHOCTH, WHEPIIHS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABICHUS ra3a MPU €ro HarpeBaHUH B 3aKPHITOM
COCyZle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSHUS Ta3a B  HM30MPOIIeccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWUYECKOC IBIKCHUE, WCIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, MEpPeMeElIeHHue, CKOPOCThb, YCKOpPEHHE, macca Teja, cuia,
UMITYJIBC TeJla, KWHETHYECKash DHEPTrus, NMOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXoJUTh (OPMYJIBI, CBA3BIBAIONINE JTAaHHYI0 (DU3UUYCCKYIO BEIUYHHY C JPYTUMHU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YySd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpemaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICT HCIIOIh3yEMBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (PU3HUECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BcemupHoro Tsaroterus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsina, 3akoH KylloHa, TpW ATOM pa3inydaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHHWE W yCIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITH MPSAMbIC M1 KOCBEHHBIC M3MEPEHUS (PU3HUECCKUX BEITUYUH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W TMPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/layu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHI C ONOpOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh paldOTy TPYIIbI, pPalMOHATIBLHO pacHpeiessaTh O00sS3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K konity oOydenus B 11 kiiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJIICHUSI (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBME MArHUTHOTO TIOJIS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, TPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBETOBOES AaBlIeHUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJIb3Yd (DU3UYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHCAHWH MPABUILHO TPAKTOBATh (U3HUCCKUN
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEJIMYMHBI: CKOPOCTh DSJEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUsS MAacCOBOr0 4HMclia, MOCTyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TmpobsieMy/3amadyy M TUOOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS W MCIOJb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BbIBOJBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIC NIl €€ pElIeHHUs, MPOBOJUTH PAcu€Thl M OICHUBATHh PEaTbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIOJB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh MPUHUUIBI JEHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3jMYHBIX COLHUAIbHBIX pPOJEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmuecTBo yacos
HanmeHoBaHue pa3aenoB U TeM OnextpoHHbIe (1IU(POBHIEC)
Nem/m MPOTrpaMMBbl Bcero Konrponbreie — IpaxTieckie oOpa3oBaTeIbHbIC PECypPChI
paboThI paboThI
Paznen 1. ®DUSUKA U METOJIbI HAYYHOI'O ITO3HAHUA
11 ®du3uKa 1 METOIbI HAYYHOT'O 5 bubnuotexa [JOK
' MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmoreka IIOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6moreka IJOK
22 Jluamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS B 6 1 1 bubmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 18
Paznen 3. MOJIEKVYIJISAIPHAS ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 1 butmoreka [JOK
' KHHETUICCKOU TEOPUHU https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBbI TEPMOAMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS 5 bubmuorexa [JOK

BeniecTBa. @a3oBbIe MEPEXOIbI

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

Wroro no pazaeny 24
Paznen 4. 3JIEKTPO/IMHAMUKA
bubmoreka [JOK

41 DIICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 [ToCTOSIHHBIN SIIEKTPUUECKUN 12 bubmoreka [JOK

' TOK. TOKHM B pa3jIM4HBIX cpeaax https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

Pe3epBHOE Bpems 2

OBILEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



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

11 KJIIACC

KomuyecTBO Yacos

No HaumenoBaHue pasiesioB U TeM DnekTpoHHbIe (1U(PPOBHIC)
n/m IPOTrpaMMBbl Bcero Kontpoisaeie | IIpakmuieckue o0Opa3zoBaTeIbHbIE PECYPChI
paboThI paboThI
Pazgen 1. QJIEKTPOIIVMHAMUKA
11 MarsurtHoe 1oiJe. 11 1 3 bubmoreka [JOK
' DIeKTpOMarHUTHAS HHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHu4deckue u 9 1 bubmoreka IIOK
' 9JICKTPOMAarHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKHue u 5 1 bu6moreka IJOK
' AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka IIOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pasnen 3. OCHOBBI CITELIUAJIBHOW TEOPUU OTHOCUTEJILHOCTU
31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 butmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3NKA
. bu6mmoreka IJOK
4.1 DJIeMEeHThl KBAHTOBOM ONTHUKU 6 hitps://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue atoma 4 bubmuotexa [JOK



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

4.3 ATOMHOE SIpO

Htoro no pazneny

Pazgen 5. SJIEMEHTBI ACTPOHOMUU 1 ACTPODPU3UKHU

5

15

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

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

51 DJIEeMEHTHI ACTPOHOMHUH U 7 bubmuotexa [JOK
' acTpO(HU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Pazgen 6. OBOBIJAIOIIEE IIOBTOPEHUE
bubmoreka IIOK
6.1 Obobmaromee nosToperHe 4 https://m.edso0.ru/7f41c97c
Wroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB TIO 68

[TPOI'PAMME



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

I[TOYPOYHOE IIJTAHUPOBAHUE

10 KIIACC
KosmmuectBo vacos
No DneKTpoHHbIE IU(PPOBHIE
Tema ypoka Kontposbubie  [IpakTuueckue
/T Bcero 00pa3oBaTEIbHbBIE PECYPCHI
paboThI paboTHI
L Hayanme weroms mosmamn ) bubmiorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KAIOLIEr0 MUpa
Ponb 1 MmecTo (puzuku B
, | oo oot | BuGmorera 10K
I pT ba, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JeATETbHOCTU
JIoIen
MexaHnueckoe ABUKEHHE.

3 OTHOCUTEILHOCTh MEXaHUUECKOTO 1 bubmoteka [IOK
newkenus. [lepemenicnue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

4 PaBHOMEpHOE TTPAMOIIMHENHOE 1 bubmuoreka [JOK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE 1 bubmuorexa [JOK
NPSIMOJIMHEHHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOE najeHre. Y CKOpEeHHE 1 bu6moreka [JOK
CBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneinoe ABIKEHUE. Bu6morexa LIOK

7 JIBr>keHME MaTepuaJIbHON TOUKU 1

110 OKPYKHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHIlI/IH OTHOCHUTCIIbHOCTHU

8 [Nanunes. MHepuuaibHbIE CUCTEMBI bubmorexa LIOK
' g https://m.edsoo.ru/ffOc3be8
orcueta. [lepBbiit 3akoH HproTOHA
Macca tena. Cuna. [Ipunnun
9 CyIepno3ulinu cuil. Bropou 3akoH bubmmoreka [{OK
HeroToHa 17151 MaTepHalIbHOM https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperuit 3axkoH HeroToHa miis bubmnoreka [IOK
MaTepUATLHBIX TOYCK https://m.edsoo.ru/ff0c3be8
o | B e Bumorera 0K
‘ https://m.edsoo.ru/ff0c3d00
KOCMHUYECKAsI CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6moreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuuuent
13 TpeHus. Cuia CONpOTHUBIICHUS ITPU bubmuorexa [JOK
JBYDKEHUHM TEJIa B KUJIKOCTH WIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtenpHOE U BpallaTeIbHOE
JBHKCHUE a0COJIFOTHO TBEPIOTO BubmoTexa [IOK
14 tesra. MoMeHT cuiibl. [lnedo cuibl. )
. https://m.edsoo.ru/ff0c41a6
VYcmoBust paBHOBECHS TBEPAOTO
Tela
NMnynbc MaTepuanbHON TOUYKH,
CHCTEMBbI MaTepHaIbHBIX TOYEK.
15 Nmritynbe cuiibl. 3aKOH bubsmorexa LHOK

COXPAaHEHHUS UMITYJIbCA.
PeaxtuBHOE nBUMXeHMUE

https://m.edsoo.ru/ff0c43d6



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

16

PaboTa 1 MOLITHOCTB CHJIBI.
Kunernueckas sHeprus
MaTepuaabHOUW Touku. Teopema 00
U3MEHCHUN KHHETHYECKOW
YHEPTUU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTeH1anbHas SHEPrusl.
[ToTeHmmanbHas SHEPrUst ynpyro
nehopMUPOBAHHON NIPYKUHBI.
[ToTeHUMabHAS SHEPTUS TEa
BOJIM3M MOBEPXHOCTH 3eMJIU

bu6moreka [JOK
https://m.edsoo.ru/ff0c46la

18

[TorenuuanbHbIE U
HEMOTEHINAIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHIIMAILHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUM CUCTEMBI TE. 3aKOH
COXPAaHEHUs] MEXaHUYECKOUN
SHEpPruu

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

19

20

21

JlaGoparopHas paboTa
«HccnenoBanue cBA3U pabOTHI
CUJIbI C U3MEHEHUEM
MEXAHUYECKOM DHEPrUHU Tela Ha
MIPUMEPE PACTSKEHHS] PE3UHOBOTO
KLyTay

KouTtponbshas paborta o teme
«Kunemaruka. JluHaMuka. 3aKOHBI
COXpPaHEHHS B MEXAHHUKE»
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
Teopuu. BpoyHOBCKOE JBHIKEHUE.

bu6moreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6moreka [JOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

Audpdpysus

Xapakrep ABUKEHUS U
B3aMOJIEMCTBUSA YaCTHI]
BemecTBa. Mojenu CTpOeHUs
ra3oB, JKUIKOCTEU U TBEPIBIX TEIl

Macca monekyn. Konnuectso
BemiecTBa. [locTtosinHast ABoraapo

24

25

26

TeruioBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITkana remneparyp Llenscus

Wneansnsenii raz B MKT. OcHoBHOE
ypaBHeHHe MKT

AOcouroTHas TeMIeparypa Kak
Mepa CpeIHEN KUHETHYECKOU
SHEPI'UM JABUKEHUS MOJICKYIL.
Ypasuenue Menpaeneena-
Knanelipona

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lanpToHa. I"a30BbIE 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHHS
pPa3peKCHHOTO Ta3ay

M3onponeccsl B HACAIBHOM raze u
ux rpapuyeckoe npeiCTaBlIeHNue

bu6morexa IJOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHs1s sHEeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KonmdecTBo TemaoTs u pabora.

bu6moreka [JOK
https://m.edsoo.ru/ff0c5952



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

BHyTpeHHs1s sHEpTUs
OJIHOATOMHOT'O UJI€aJIbHOTO ra3a

31 Buasl Tenonepenaun Bubmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTh
32 BellecTBa. KonmuecTBO TEMI0ThI bu6moreka IJOK
npu Terionepenade. AnuadbaTHbIN https://m.edsoo.ru/ff0c5¢c36
IpoLecc
IIepBbIil 3aKOH TEPMOJAUHAMUKH U bubmuorexa [JOK
33 .
€ro IMPUMEHEHHUE K U30IIpoIieccam https://m.edsoo.ru/ffOc5efc
w | Eolommsor ponecon Bumores 110K
' https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunnun nevicteus n KII1/] bubmoteka [IOK
TETUTOBOW MAITUHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIIJ
37 DKOJIOTMYECKHE NPOOIeMbl
TEIUIOAPHEPTE€TUKU
38 Sﬁ%i?}?;iﬁfa?gﬁmxa OcHOBBI bubmorexa OK
' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
| e Bumorera 0K
‘ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue U KOHACHCAIHS. bubmmoreka [{IOK
VcniapeHue u KureHue https://m.edsoo.ru/ff0c63b6
a1 AOCOIIFOTHAS ¥ OTHOCHUTEIIbHAS bu6mmoreka [JOK

BJIAJKHOCTB BO3QyXa.

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Hacepiennsrii nap

Teépnoe teno. Kpucramnmmueckue
u amop(dHbBIC Tena. AHH30TPOIHUS

42 CBOMCTB KpucCTaJLIOB. JKuakue bubmorexa [TOK
' https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHbBIE
MaTepHuabl
PR — uGmiorera LLOK
' https://m.edsoo.ru/ff0c6708
CyOnumanust
bu6mmoreka [JOK
44 VYpaBHeHUE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 gﬁ:ﬁgﬁiﬁﬁg 22‘13511[ JIBa Buna bubmorexa I[TOK
’ https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKUX 3aPSI0B
[IpoBOAHUKH, TUDTIEKTPUKHU U
16 ITOJTYTIPOBOJHUKH. 3aKOH bubmuorexa [JOK
COXPaHECHHS IEKTPHUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiia
g | e mpsn. Sk Bumorera 10K
‘ N https://m.edsoo.ru/ffOc6eced
AIEKTPUUYECKUN 3aps]l
Hanpssk€HHOCTB JIEKTPUYECKOTO
48 noss. [IpuHnun cynepno3uiuu bubmuorexa [JOK
SIIEKTPUUYCSCKUX ToJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HANPSDKEHHOCTHU
Pabota cuit 21eKTpoCcTaTHYECKOro Bu6mmotexa LIOK
49 nois. [Torennuman. PasHocts

IIOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBO,IIHI/IKI/I N IUDJICKTPHUKH B
QJICKTPOCTATHUYICCKOM II0JIC.
I[I/IBJIGKTPI/I‘ISCKaH IMPOHNUIACMOCTDb

bu6moreka IJOK
https://m.edsoo.ru/ff0c7018

o1

52

OnexrpoémkocTs. KonaeHcatop

DNEeKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsHKEHHOT0 KOH/IEHCAaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora
"N3MepeHne 3J1eKTPOEMKOCTH
KOHJIeHcaTopa"

54

55

56

57

[IpyHIMN 1EVCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
anrapara, CTpyMHOro npuHTepa.
DnexkTpocTaTHdecKas 3amuTa.
3a3eMJIeHHE IEKTPOIpUOOPOB

DJIEKTPUYECKHUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [locTOSTHHBIN
Tok. Cuna Toka. Hanpsbxkenue.
Conportusnenue. 3akoH Oma s
y4acTKa Lenu

ITocnenoBarennHOE,
napajjieTbHOE, CMEIIaHHOE
COCIMHECHUE TTPOBOTHUKOB.
JlaGoparopnas pabota «3ydeHue
CMEIIAaHHOTO COSTUHEHUS
PE3UCTOPOBY

Pabora u MomHoOCTH

bu6moreka IJOK
https://m.edsoo.ru/ff0c74f0

bubmoteka [IOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyis-Jlenna

https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 MOJTHOM
(3aMKHYTO#1) 2JICKTPUYECKOM IIETIH.
Kopotkoe 3ambikaHue.
JlaGoparopHas paboTa
«M13mepenne D/]C uctouHrka Toka
U €r0 BHYTPEHHETO
COTPOTHUBJICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

DJIEKTPOHHAs TPOBOIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS] METAJIOB OT
TEMIIEpaTyphl.
CBepXIpoBOAUMOCTh

DJIEKTPUYECKHUN TOK B BAKyyME.
CBOMCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOHUKH, UX
COOCTBEHHAs ¥ MPUMECHAsI
npoBoauMocTh. CBoiicTBa p—N-
nepexoza. [TomynpoBOIHUKOBBIE
puOOPHI

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae

62

63

DNEeKTpUYECKUN TOK B paCTBOpax H
paciuiaBax 3JIEKTPOJIUTOB.
DNEeKTpOIUTAYECKAs
JUCCOLUALINS. DIEKTPOIU3
DJIEKTPUYECKHM TOK B ra3ax.
CamocrosaTenbHbIN 1
HECAMOCTOSATENbHBIN pa3psia.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6moreka [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Mounus. I1nazma
DnexTpuyecKre Npubopsl U

64 YCTPOMCTBA U UX NIPAKTHYECKOE 1 bubmnoreka [JOK
npuMenenue. [IpaBruia TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O0o0uIaronmil ypox 1 bubmnoreka [JOK
«DNEKTPOMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa 1o teme

66 «9nekrpocratuka. [TocTostHHBIN 1 bubmuorexa [JOK
AJIEKTpUIEeCKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IIMYHBIX CPEllax»

| P yrox Rompommar | B LOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpoAMHAMHKA

68 PesepBHblii ypok. O0001ar0mmii 1 bubmorexa [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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 KJIIACC

No

KonnuecTBO Yacos

DnexTpoHHbIEC TU(PPOBBIE

Tema ypoka Kontposbubie  Ilpaktudeckue
/11 Bcero oOpaszoBaTeIbHbIE PECYPChI
paboThI paboThI
[TocTossHHBIC MAarHUTHI U UX
B3auMoJieiicTBUE. MarHUTHOE
1 oJe. BIéKTop MarHUTHOU 1 bubmmorexa IIOK
N https://m.edsoo.ru/ff0c9778
WHAYKIUM. JINHUA MarHUTHOU
WHAYKIAH
MarauTHoOE 1oJjie MPOBOIHUKA C
2 TokoM. OnbIT Opcrena. 1 bubmuotexa [JOK
B3anmMopericTBiE MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopnas padora «M3yucHue
3 MaFHﬁTHOI;O noiﬁ KaTyuIKHyc 1 1 bubmorexa [TOK
https://m.edsoo.ru/ffOc98fe
TOKOM)
JlericTBME MarHMTHOTO IIOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuia
4 Awmriepa. Jlaboparopnas pabota 1 1 bubmuotexa [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuWTa Ha PaMKy C
TOKOM)
JlercTBME MarHMTHOTO TIOJISI HA
5 JOBIKYLIYIOCS 3aPSKEHHYIO 1 bubmuotexa [JOK
yactuny. Cuna Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cwiibl JIopeHa
6 DJIEKTPOMATrHUTHAS] UHYKIIHSI. 1



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

[ToTOoK BEKTOpa MarHUTHOU
uHaykuu. 3J1C uaaykiuu. 3aKoH
AIEKTPOMArHUTHON WHTYKIIUU
Qdapajes

10

JlaGoparopHas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMArHUTHOW WHIYKITHH

NuaykTuBHOCTD. SIBIEHUE
camonnaykuuu. JJ1C
CaMOMHAYKIIMU. DHEPTUS
MarHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJICKTPOMArHUTHOE T0JIe

TexHuyeckue ycTporucTBa U ux
IIPUMEHEHUE: TTOCTOSTHHBIE
MAarHUTHI, YIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIHU
AJIEMEHTAPHBIX YACTHLI,
MHIYKIIMOHHAS II€Yb

O6o0maromuii ypok «MarautHoe
roJje. DNEKTPOMarHuTHasI
WHIYKIIAS

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

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

12

Kountponbshas paborta o teme
«MaruuTHoe nose.
DNEeKTpPOMArHUTHAS] HHTYKITHS

CB00OOIHBIE MEXaHUYECKHE
KoJebanus. 'apmoHnueckue
KoJieOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJICOAHHIM.

bubmoreka IIOK
https://m.edsoo.ru/ff0cad58

buomoreka IIOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

[IpeBpatienue sHepruu

JlabopaTtopHas pabota
«HccnegoBanue 3aBUCHUMOCTH
nepuo/ia Majblx KojaebaHu rpysa
Ha HUTH OT JJIMHBI HUTH M MacCChI
rpy3a»

KonebarenbHblid KOHTYP.
CBOOOHBIE ANEKTPOMArHUTHBIE
KOJIEOaHUS B HACaIbHOM
KoJie0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKHUMU
U DJIEKTPOMArHUTHBIMH
KOJICOaHUSIMU

®opmyna TomcoHa. 3akoH
COXpaHEHUS PHEPTUH B UCATHHOM
KoJie0aTeIbHOM KOHTYpe

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820

bu6moreka IJOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXaroMMUX
KoJieOaHusIX. BeIHYK/IeHHBIC
MeXaHM4eCcKHe KojieOanus.
Pe3onanc. BeinyX1eHHbBIE
AIIEKTPOMArHUTHBIC KOJIeOaHUs

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

IIepemMeHHBIN TOK.
Cunycoun1alIbHbINA TEPEMEHHBII
TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOIIECE 3HAUYEHUE CUIIBI
TOKa M HAIPSIAKEHUS

butmoreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [IponsBoacTso,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

nepenaya u noTpedsieHue
ANEKTPUUECKON SHEPTUH

Y CTpOMCTBO U MPAKTUIECKOE

IPUMEHEHUE IIIEKTPUUECKOTO bubmuotexa [JOK
19 .
3BOHKA, T€HepaTopa MepeMEHHOrO https://m.edsoo.ru/ffO0cc324
TOKa, JIMHUU 3JIeKTponepeiayd
DKOJIOTHYECKHUE PUCKH MPU
MIPOU3BOICTBE AJICKTPOIHEPTUH.
20 Kynbtypa ucnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KUZHU
MexaHU4eCcKre BOTHBI, YCIOBHUS
acripoctpanenus. [lepuos.
21 IéKOppOCTBppaCHpOCTpaII?IeH)I:/[IH u Bubmmorexa IIOK
https://m.edsoo.ru/ffOcca54
JIMHA BOJIHBL. [lonepeunsie u
MIPOJTOJTHbHBIC BOTHBI
3ByK. CKOpOCTh 3ByKa. | pOMKOCTB butmoreka [JOK
22 _
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIEeKTPOMArHUTHBIE BOJIHBI, MX
23 CBOﬁCfBa U CKOPOCTb. H_[Ka.;la bubmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMATHUTHBIX BOJH
[TpuHIUTIBI pATUOCBSI3H U
24 TeneBuacHus. Pa3Butue cpencTs
cBsA3U. Pagnonokanus
o5 Kontponbshas pabota «Konebanus bubmuorexa [JOK
Y BOJTHBI» https://m.edsoo.ru/ff0cc6f8
26 [IpsimonuueitHoe bubmuotexa [JOK

pacrnpocTpaHeHHe CBETa B

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

OIHOPOJHOM cpene. Toueunbin
HUCTOYHMK cBeTa. JIyd cBeTa

OTtpaxeHue cBeTa. 3aKOHBI

27 oTpaxkeHus cBeta. [locTtpoeHue bubmorexa LOK
. https://m.edsoo.ru/ffOcd4e0
M300paKEHUM B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lomHoe
28 BHYTPEHHEE OTpPaKECHHE. bubmoreka [JOK
[TpenenbHbIi yrod MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPCHHETO OTPAXKCHUS
29 dimepeme nocsren bubmiorera LIOK
https://m.edsoo.ru/ffOcd67a
MPEJTOMIICHUS CTEKIJIa»
JIunzsl. [locTpoenue
30 n300pakenuii B uH3e. Gopmyia bubnuotexa [JOK
TOHKOMW JIMH3BI. Y BETMUCHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
Jlaboparopnas pabota
31 «HWccnenoBanme CBOUCTB
M300paKeHHI B JIMH3aX»
Hucnepcus cBera. CloxKHbIN
coctaB Oesoro cBera. LIBer.
32
JlaGopartopnas pabota
«HabnroneHue qucnepcun CBETay
| epbepemms e o LOK
S https://m.edsoo.ru/ffOced22
HubpakunonHas pemeérka
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubmuotexa [JOK

[Tonsipusanus ceeta

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuyeckue mpuodOpsI U

35 YCTPOMCTBA U YCIOBUS UX
0€30MacHOr0 MPUMEHEHUS
['paHu1IbI IPUMEHUMOCTH

36 KJIACCUYE€CKOM MEXAHUKH. bubmoreka [JOK
[TocTynatel crienuaabHON TCOPHH https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH

37 ooglfs:;s;g;flzg; 3ameieHue Brbmzorexa LIOK

' https://m.edsoo.ru/ffOcfa42
BPEMEHHU W COKPAIIICHUE JITTMHBI
DOHeprusi 1 UMITYJIbC

38 PENATUBUCTCKON YacThllbl. CBA3b bubmuotexa [JOK
MAacCChI C SHEPTHEH U HMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprus noxkos
KontponbHas paborta «OnTuka.

39 OCHOBBI CclielIMaIbHON TEOPUH EH@I,HOTeKa HOK

ttps://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH

40 ®otonsl. ®opmyna [lnanka. bubmuoteka [JOK
DHeprusi ¥ UMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIETOBAHUE Bu6morexa [JOK

4 Porosddexra. Onerrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa.

42 YpaBHeHue DWHIITEHHA A1 butmoreka [JOK
doroaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuiay hotodddexra

43 JlaBnenue ceera. OnbiThl I1. H. bu6mmoreka I{OK

JleOeneBa. XMUMHYECKOE JIEUCTBUE

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBCTa

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE TPUMEHEHHUE:

44
dboToreMeHT, GOTOIaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO

45 Pemenne 3amaa mo Teme bubmoreka IIOK
«7eMEeHTBI KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHna. OnbITEI

16 Pesepdopaa no paccesauto a- bubmoreka [JOK
yacTull. [lmanerapHas Moaeib https://m.edsoo.ru/ff0d091a
aToMa

bubmoreka IIOK

47 Hocrynatst bopa https://m.edsoo.ru/ffOdOafa
N3nydenune u norionieHue

48 (OTOHOB ITPH MEPEXOJIE aTOMA C bubmuotexa [JOK
OJTHOT'O YPOBHSI SHEPTHU HA https://m.edsoo.ru/ff0d0afa
Ipyroi. Bunabl CrieKTpoB
BosnHOBBIE CBOKICTBA YACTHII.

| e nt Bucmorera LOK

https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYXJICHHOE U3JIyYeHHUE
OTKpBITHE PAIUOAKTUBHOCTH.

50 OmneiTel Pezepdopa mo butmoreka [JOK
OIIPEIEICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PAAMOAKTUBHOTO U3ITyUCHUS

51 CgoiicTBa anb(da-, 0era-, raMmma-

n3y4YeHus. BiusHue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaaAnOaKTUBHOCTH HaA KUBBIC
OpraHUu3MbI

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacna.
DJIEKTPOHHBIA U MO3UTPOHHBIM
oeta-pacnaj. ['aMMa-uznydenue

DHeprusi CBsA3U HYKJIOHOB B fJIpe.
S nepHble peakuun. SnepHbIi
peaktop. [Ipobiemsl,
MEePCIEKTUBBI, IKOJIOTUYECKUE
ACIIEKTHI SIAEPHON SHEPTETUKHU

DJIEMEHTAPHBIE YACTHULIBI.
OTtkpsITHE TO3UTPOHA. METOIBI
HaOIIOACHUS U PETUCTPALIMH
AJIEMEHTAPHBIX YacTul. Kpyribii
cron «DyHAaMEHTaIbHbIC
B3aumoaercTBus. EnuHCTBO
(u3HUECKON KapTUHBI MUPA»

Bup 3Bé3nnoro ne6a. Co3pes3ausi,
SIpKue 3BE3/IbI, TUIAHETHI, UX
BUANMOE ABIDKeHHE. CoTHeUHast
cHcTEMA

bubmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6moreka IJOK
https://m.edsoo.ru/ff0d1356

bu6moreka IJOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnane. ConHeyHas aKTUBHOCTb.
Nctounuk sxepruu CoJiHIa U
3BE3 ]

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TIIaBHOM
MTOCJIEIOBATEIBHOCTH.



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

BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TPEACTABIECHHUS O
MPOUCXOXKJICHUU U SBOJIIOLAN
Connua u 3B€31

58

Mueunsi [1yTe — Hama
lNanakTtuka. Ilonoxenue u
nexkenne ConHua B ['anakTuke.
[Namaktriku. YEpHBIE IBIPHI B
SA/Ipax TAITAKTUK

59

60

Bcenennas. Pa3Oeranne rajakTuk.
Teopus bonbiioro B3peIiBa.
PenukroBoe nznydeHue.
MeTtaranakTuka

Hepemennsie mpoOaemMsl
aCTPOHOMUU

61

62

63

64

KontponbHas pabota «37€MEHTHI
ACTPOHOMUU U aCTPODU3UKI»

O6o00marouit ypok. Posb
(U3HKK U aCTPOHOMUH B
AKOHOMHYECKOM,
TEXHOJOTMYECKOM, COLIMAIbHON U
ATUYECKOM cdepax NesaTeIbHOCTH
YeJI0BeKa

O6o6mmaronuit ypok. Posb u
MecTO (PM3HKHU U aCTPOHOMUH B
COBPEMEHHOW HAy4YHON KapTUHE
Mupa

O6o6mmaronuii ypok. Posb




¢u3ugeckoit Teopun B
(dopMHpOBaHNY TPEACTABICHUNA O
¢uznyecKoil KapTUHE MHUpa

O6o6maronuii ypok. Mecto
(bu3ryuecKoil KapTUHBI MUpPa B

65 00111eM psITy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
IPE/ICTaBICHUN O IPUPOJIE
Pe3epBHbIli ypok. MarautHoe

66 moJie. DIIeKTpOMarHuTHAs 1
WUHTYKIUS
PesepBHblii ypok. OnTuka.

67 OCHOBBI CIEIIMATTEHON TEOPUHU 1
OTHOCHUTEIFHOCTH

Pesepnbiit ypok. KBanTtoBas
68 busnka. DIeMEHThl ACTPOHOMHH U 1
acTpou3uku

OBLIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 68

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJMYECKOE OBECITEYUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

®dusuka, 10 kmacc/ Mskumes I'.4., byxoueB b.b., Corckuii H.H. mnop
penakimerr [lapdentreBoit H.A., AxkmuonepHoe o6mecTBo «31aTenbCTBO
«IIpocBemenue»
®wusuka, 11 kmacc/ Mskumes I'.JI., byxosue b.b., Uapyrun B.M. mon
penakimenr [lapdentreBoit H.A., AxkmumonepHoe o6mectBo «M3gaTenbeTBO
«IIpocsemenue»

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJLA

TeMarndeckre KOHTPOJIbHBIE M CAaMOCTOSITEIbHBIC padoThl 1Mo (usuke. 10 kimacc/
O.N.I'pomueBa. - M.: UzmarensctBo "Ox3zamen", 2012. - 190, [2] (Cepus
"V4eOHO-METOANYECKUI KOMILJICKT")
TeMaTnueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PaboThI o ¢usuke. 10 kmacc/
O.N.I'pomueBa. - M.: MznarensctBo "Ox3zamen", 2012. - 142, [2] (Cepus
"V4eOH0-MeTOANYECKUN KOMILIEKT'")

[MNPPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU
NMHTEPHET

https://phys-ege.sdamgia.ru/
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