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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o (¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEJHEr0 OOILEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIUM IpenofaBaHus yueOHoro npeamera «dusmka» B 00pa3zoBaTENIbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3e (U3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4E€OHbIMM mpenaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3UMKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e coziepikaHne yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX HPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3ydyaeMbIX XHUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHOBy kypca (usuku s YpOBHsSI CpemHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
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dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ©&usuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TaKXke 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIN (PYH/IAMEHTATBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CHUCTeMHO-IEeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUYEHUYECKHUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHuss kabunera Qusuku. IIpu 3TOM oOecrmeunBaeTcsi OBJAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacyE€THBIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3a/1a4d 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 (U3UYECKUX SIBJICHUH M TMPOIIECCOB B OKpPYXKaOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIU JUIS CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECIEUYeHHI0 YydeOHOTOo Tpoliecca 0a3oBBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
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MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE00X0aMMOe J1abopaTopHOe O0OpYAOBaHUE JUIsl BBINOJHEHUS 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 KIIIOYEBbIX JAEMOHCTpAlui st
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W OOCCIICUMBAECTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOyYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJCTABICHUNA O HayYHOM METOJE MO3HaHUS UM (POPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

 opMupOBaHUE HAYIHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

o popMHUpOBaHWE YMEHHUW OOBSICHATH SIBJICHUS C  HCIOJIb30BAaHUEM
(bU3MYeCKUX 3HAHUH U HAYYHBIX JJOKA3aTEIbCTB;

e popMHUpOBaHUE TPEACTABICHUA O pONHM (UIMKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:

e MPUOOpPETEHNE CUCTEMBI 3HAHUN 00 O0NMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e popMUpOBAaHHE YMEHUU TPUMEHATH TEOPETHUECKUE 3HAHUS IS
OoOBsICHEHHUST (PU3WYECKUX SBICHUH B TPUPOAC H JUISI TPUHATHS
MPAKTUYECKUX PELIEHUM B MIOBCEAHEBHOW KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dbuznyeckoil Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue QU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 3aa4H;

e IOHUMaHHE (PU3HUECKHX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJIAJICHUE METOJAaMHU CaMOCTOSITEIPHOTO TUTAHUPOBAHUS W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a M HMHTEpIpEeTalud HUH(pOpMaIlnH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCIIOBUM JJIsl pa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIIbCKOM,

TBOPYECKOU J1€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
MpOBeNCHMsI JTa0OPATOPHBIX pPabOT U OMBITOB C YyYETOM HWHIWBHIYyATHHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

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

MonenvpoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMeIIeHUs
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.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanne IBUKEHUM C UCTIOIB30BAHUEM MIPOCTHIX 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.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KCHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
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, kauenusi). 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 cumbl. Ycnosus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

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.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue ABMxKEHUs: OpycKa 1Mo 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. 3akonbl coxpaneHus 6 MexaHuKe

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 DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble 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,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[Tepexon nmoTeHUMANbHON YHEPTUU B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

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

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJICMCTBUS 4YacTUIl BemlecTBa. MoAenu CTpPOEHHUsI Tra30B, XKUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThI, JOKa3bIBAIOIINE JHUCKPETHOE CTpPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHUS.

Monenb, WuTIoCTpUpyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHONM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBIICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U criocoObl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNIbHASI TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKH K u3omponeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TeruioBod mamuHbl. [{ukn KapHo u ero kosppuuueHT moJie3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

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

Jlemoncmpayuu

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

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HackllieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOTYyUYECHUSI COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIleCTBA.

JleMoHcTpanusi KpucTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OJNeKTpu3alms TeN. OJIEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsnoB. [IpOBOIHHKM, DUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocThs  dnmekTpudeckoro mnoiid.  IIpuHumn
CYNEPHO3ULANA DIEKTPUYECKUX Tonel. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

PaGora cun  snektpocrarnueckoro  mojs.  [lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jvanexrpuyeckas MpOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMonencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

10



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBHSl CYIIECTBOBAHMS DJIJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpmueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUSI METAJUIOB OT TeMreparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  paciiiaBax  dAJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3meKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.
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HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€d € KypcaMM MAaTeMaTUKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qusmueckas BeIMUYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napabona, runepooia, ux rpauKu U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BU[bI TEILJIONEPENayH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH W
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAs IUCCOLMALMS,
rajJbBaHUKA.

l'eocpaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIUIHUKHA, HMCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJEKTPONpHOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npubopBkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[IocTtossHHble  MarHuThl.  B3aumMmojelcTBHE  IOCTOSIHHBIX ~ MarHuTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HalIPaBJICHUE.
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Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabora cunbl JlopeHna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIKYIAs Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUJla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIATA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHrne MarHuTHOIO IOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJEOaHUS.
["apmonnyeckue konebanus. Ilepuon, vacrora, amrmumtyaa u ¢asza KosieOaHUM.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebarenbHbiit kKOHTYp. CBOOOJHBIC AJIEKTPOMArHWTHBIE KOJeOaHUs B
UJCabHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.
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[IpencraBnenne o 3aTyXxaronux KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUsl.

[lepemennplii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IUHHUU JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1oOcCiIeoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MAJBIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnenoBanne TEpeMEHHOr0 TOKa B LENA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
uHrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.
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Llemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. lIpsMmoimHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[TpenomiieHue cBeTa. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee orpaxeHue. I[IpenenbHbIl yros mOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparolMX U pacceuBaroIUX JuH3ax. DopMmysia TOHKOW JUH3BI. Y BEJIHYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.
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[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUHM OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIICIMAJIbHOW TEOPHUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAIICHHUE
JUTAHBL.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEd U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEYHAas OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anb(a-, Oera-, ramMma-u3IydCHHS.
BiistHue paanoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIydeHHE. 3aKOH PAJIMOAKTHUBHOIO pacaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI AEPHON YHEPTETHKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siepHbIii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue

17



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. Ilonoxenune m aBwxkeHue CoyHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacmrabHas ctpykTypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usa CEeBEpHOIo MOTyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHON HAy4YHOU KapTHHE MUPA, POJib (PU3UUYECKON TEOPUHU
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHsI B 11 kiacce oCyIIeCTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoTesa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOEKUMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOJIE, NCHUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAs] CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: NWHUAKM DJEKTPOIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
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anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX B MPEJIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TPa¥JaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aHUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aIBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh IENU JeATETbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KMU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.
BJIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MO3HAHUS;
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BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €0
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEIICHHUs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKUA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIEHUBATH MPHUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.
Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMHU MOJydYeHUs] UHPOpMaAuu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOWCK, aHaJM3,
CHUCTEMATHU3AIMIO W HMHTEPIPETANi0 WHGOPMAIIUK Pa3IUIHBIX BHIOB U (GopM
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax cC
y4€TOM Ha3zHAaYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMmyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:

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

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,
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NpPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4YyaCTHHKA KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEU C TO3ULUUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryisiTuBHBIe YHUBepPCaJbHbIe YUeOHbIe AelicTBUS
Camoopranusanms:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs PAcUYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIeKT:

JaBaTh OILICHKY HOBBIM CHTYallHsIM, BHOCUTHh KOPPEKTHBBI B JIEATEIHHOCTH,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HABbIKAMU  I[O3HABaTENbHOM  pediieKcuM  Kak  OCO3HAaHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
pelIeHus;

yYMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH DEIICHUS MO0 HX
CHUKEHMUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
NesTEIbHOCTH;

MPUHUMATh ce0sl, MOHUMAas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
NesTEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.
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B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢Gu3MKe IS YPOBHS CpEIHEro ooOiero oOpa3oBaHUs Y OOyYarolIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeAnoIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JIEHCTBOBATH HMCXOIS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBaTh (pu3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOM TEOpUHM CTPOCHHS BEILECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKECHHE, CTPOSHUE KU JIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCAlLUs, IJIABJIICHUE, KPUCTAIIM3ALUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpaMy COCTOSIHHMSI Ta3a B  H30Ipoleccax,
AIEKTPU3AIMUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, WCIMOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHIUAIbHAsL SHEPIrHsl, MEXaHU4eCcKas

24



paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABWIHHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJTMYMHAMU;

OMKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBONCTBA TEI M TEIJIOBBIC SIBJICHHS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOO (PHUIMEHT TMONE3HOTO JACUCTBHUS TEIUIOBOTO JBHUTATENs; TIPH OIMUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

OTMCHIBATh U3YYCHHBIE ICKTPHUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYECHMsS] M EIUHUIIBI; YKa3blBaTh (OPMYJbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPTHH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHECH KMHETUYECKON SHEPTHH TETUIOBOTO ABMKEHUS MOJICKYJT C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3inyaTh CJIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUA MAaIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBath TpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHUS W HCIIOJIB30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIe TAOJIUIl ¥ TPa(UKOB, €TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS,
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M Ja00OpaTOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE NIl €€ pelIeHus, MPOBOIUTH PacuéThl M OLIEHHWBATH PEaTbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJa4y  COBpPEMEHHbBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH /I TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYCOHOW W HAy4YHO-TIOMYJISIPHON HMHGOPMAIINH, MTOTYYCHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHuu ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYEHHBIX (DU3UYECKUX MOJCNICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacro3HaBath (GU3UYECKHUE SBICHUS (MPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HKH: DJIEKTPUUYECKAs] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICHCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KOJIeOaHUs W
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPETOMIICHUE,
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uHTepdepeHnus, audpakuus W TONIpPU3alUsS CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEHYaTOro CIeKTpa aTroMa BOJOPOAA, ©CTECTBEHHAss M HCKYCCTBEHHAs

PadIOAKTHUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘-ICCKI/IC, MAarouMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UUYECKUE BEIMYMHBIL:
IEKTPUYECKUI 3apsiil, CHJIa TOKa, AJIEKTPUYECKOE HANPSHKCHHE, DJICKTPHUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS SJIECKTPUYECKOTO M MArHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KojeOaHnii B KoyeOaTeIbHOM KOHTYpe, 3apsj W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciajga, SHEPIHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yeMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUCCKHEC
3aKOHBI U MIPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJLICIHHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJIUHEHHOTO PacHpOCTPaHEHUsS! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJhCa, 3aKOH COXPAHCHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIMCHIBATh H300paXKCHHE, CO3/1aBacMOC IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUHA W
MIPOIIECCOB C WCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIHI,
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OCYILIECTBISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIIOJIB30BAHUEM
OpsIMBIX M3MEPEHMH: INpPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, NMPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a4/: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEYUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MpPU  pPELIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIPETALUN
Y TIPEICTABICHUS YYEOHOW M HAay4YHO-TOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOr0 MCMOJIb30BAHMS B MMOBCEIHEBHOU
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PalMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m ———— Beero KogITpo.ﬂbm,le HpﬁaKaneCKne 06pasoBaTeTLHbIe
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 Bubmorexa HOK
' https://m.edso0.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcrOBEI TEpMOUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DnekTpocTaTHKa 10 1 bubnnoreka [JOK
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https://m.edsoo.ru/7f41bf72
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ITocTostHHBIN 371eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuqecxue 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnunoreka [JOK
' WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue U AIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds0o.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpocnue aroma 4 https://m.edso00.ru/7f41c97c
43 AToMHOE IO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁﬁfggggﬁ}% 11c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O06o0matroiee MOBTOPEHUE 4 E:fgf;;fé;aogglgf 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.}IbeIe H[%aRanecmde W3yMeHHS|  00PA30BATENbHbIE
padoThI padoTsI pecypesI
®dusuka — Hayka o oze.
1 H: HHBIG MIe{T(})]K bl Hgf:aF)HP?ﬂ 1 Bubmorexa ITOK
Y1 A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIET0 MUpPA
Posb 1 MecTo ¢uzuku B

5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSIMOIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe EHUE.

7 I[EII:II:;(eJII{PIfI}é 1\I/4IZTe I[leﬁfm})l; TOYKH TI0 1 bubmmorexa LOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
o | g e | BuGmores 10K
pi ’ https://m.edsoo.ru/ff0c3be8
IlepBeiit 3akoH HproTOHA
9 Macca tena. Cuna. [Ipunmun 1 bu6nmoreka [JOK

Cynepno3uiuu cuil. Bropoi 3akoH

https://m.edsoo.ru/ffOc3be8
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HproToHa 1151 MaTrepraibHOM TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsKecTh. [le pBaSI KOCMHUYECKast Bubmzorexa LIOK

P https://m.edso.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
TeJa https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent TpeHus.

13 Cuita cgn OTI/IBJIC}(?I/Iq:I HH u BI/IE(GHI/II/I bubmiorexa HOK

P pr A https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIH rase
[TocTynarenbHOe U BpalaTelbHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cmsbl. ITnedo cuiel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO TeIa
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunerndeckas 3Heprus MaTepuaaIbHOU bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo0.ru/ff0c4502
KHMHETHYECKOW SHEPT U
[ToTeHumanbHas SHEPTHUsL.

TToTennuannHast SHEpPrus 0

17 edo 11\141/1 OBaHHOU rrl) )KI?IIII:IIEIyF bubmiorexa HOK
ACOOPMHP Py ’ https://m.edsoo.ru/ffOc461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHmnanpHble U HETOTEHIIUAJILHLIE

18 cuibl. CBs3b pabOTHI bubnnorexka [JOK

HCMIOTCHIMAJIBHBIX CUJI C U'BMCHCHHUEM
MEXaHUYIeCKOM OHCPIUr CUCTEMBI TCII.

https://m.edsoo.ru/ff0c478c
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19

20

21

22

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUu

JlaboparopHas paboTa
«MccnenoBanue CBsA3U pabOThI CHIIBI C
H3MEHEHUEM MEeXaHUYEeCKOU SHCPTHUU
Tella Ha MPUMEPE PaCTKECHUS
PE3UHOBOTO JKI'YTa»

KonTtponbHas pabora o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHoBCKOE
nerxeHue. Auddy3us

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIESCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPJIBIX TEIl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

Tennosoe paBHOBecue. TeMmieparypa
u e€ u3Mmepenue. Illkana remneparyp
Lenbcus

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

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

27

3akoH JlanbToHa. ["a30BbIe 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEKIY
rapaMeTpaMy COCTOSTHHS
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Pa3pEKEHHOIO ra3a»

I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOn! e€ m3MmeHenus. KoanuecTBo bubnuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJICATHLHOTO
raza
31 Buapl Teronepenaun bubanorexa LIOK
https://m.edsoo.ru/ff0c5c36
o | P e B LOK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnuadbaTHbIN Ipolece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
33 _
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
w | Aot Busorea 101
PHpOZIE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMHUKHU
35 [Mpunnun nevictus u KI1J TrermoBoit bu6nmoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKosoruyeckre npoodaemMbl
TETJIOOHEPTETUKH
18 O6o06matomuii ypok «MonexynspHas bubnmnorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
3 Morexympron . Ocnoss BuGmiorera LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS bu6mmoreka [JOK
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BJI&KHOCTh BO3/1yXa. HachleHHbIi
nap

Tépnoe Teno. Kpucrammyeckue u
amopdHbIe Teaa. AHU30TPOITHS

https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK

42 CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTEPHAITbI
I1 €HUE .
13 Vaerowas remiora mmanremin BuGmiorexa LIOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44 YpaBHEHHE TEILTOBOTO OajlaHca https://m.eds00.ru/ff0c6820
DiexTpu3anus Tejl. DIeKTPUIECKUN
45 3apsia pI[BaI]iI/II(a 3J'IeKTpI/I‘lI;CKI/IX bubmorexa [JOK
: https://m.edsoo.ru/ffOc6bcc
3apsioB
ITposo , IU3JIE
46 H(I))J'I ’ H(I){]:IOKHHI/?I?I/I H3§;£II;H::I;I: AHEHUS bubmmorexa LJOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumonetictBue 3apsinoB. 3axko
47 K HP(I)ﬁaHTP(I)qTe?{PiIHﬁgiI;Kz HqI;CI}(IHﬁ bubmorexa [JOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabotra crit 2i1eKTpoCTaTUYECKOTO
49 HOJ‘I}ITHOI;J;H HHEJ:pPazHZPé:L - bubmorexa [JOK
) 1Hat. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
ITposo JJ1e
50 3J1123Kli J(I)I:;I;(fnﬁeﬂcioifl I;Z%P;KH ’ bubmorexa LJOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop buommorexa LTOK

https://m.edsoo.ru/ff0c7126
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52

DOnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOopa. JHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

bubmuorexa [JOK

https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOro IIpUHTepa.
DNeKTpOoCTaTUIECKasl 3allUTa.
3a3eMIIeHHE AIEKTPONpUuOOpOB

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma it
ydacTka 1enu

[MocnenoBarenbHOE, MapaieibHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMeIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK

https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa a1 TOJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne D/1C nctouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

0.5

bu6mmorexa [IOK

https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPUUECKHUI TOK B BaKyyMe.

38



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBolCTBA 2JIEKTPOHHBIX ITyYKOB

[TorynpoBoIHUKH, UX COOCTBEHHAS U

61 IpUMecHas poBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-nepexoa. ITosynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpPEI
DIIEKTPUUECKHUI TOK B paCTBOpax 1

62 pacruiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTeTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpuuecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marommii ypok 1 bu6nmoreka [JOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnmnorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeslax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmmorexa [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bceero Konrponbnere | IIpakrdeckue fll3y‘leﬂl/lﬂ gﬁ[?;I;OBaTe.]ILHLIe
padoThI padoThI pecypest
[TocTosiHHBIC MATHUTBHI U KX

1 B3aUMOJecTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJIL KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISL HA
MPOBOAHUK ¢ ToKkoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuorteka [IOK
«HMccrnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO ITOJIS HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorteka [IOK
Cuna Jlopenna. PaboTta cuibl https://m.edsoo.ru/ffOc9df4
Jlopenua
DOnekTpoMarauTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
unaykunn Dapanes

7 JlaGopatopHnas pabora 1 1 bu6muoreka [JOK

«HccnenoBanue ABJIEHUS

https://m.edsoo.ru/ff0cal50
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BHCKTpOMaFHI/ITHOﬁ HHAYKOUN»

10

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMArHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTULl,
VHJYKLMOHHAs I1€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHuTHAs. HHIYKITUS»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 11oJe.
DneKTpOMaruHuTHasi UHIYKIUS»

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

13

CB0OOOIHBIC MEXaHHUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoyeOaHuil.
[IpeBpatienue sHeprun

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebartenbublit KoHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B HJI€AJTLHOM
Kosie0aTeIbHOM KOHTYpe

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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16

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusx. BeiHyKICHHBIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus

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

17

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepeaya u norpedaeHue
AIEKTPUUYECKON SHEPTUn

19

20

VY CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEHHOr0 TOKa,
JIMHUH 3JIeKTpoIepesayd

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3oBanus
3JIEKTPO3HEPTUHU B MOBCEIHEBHOMN
KU3HU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHu4ecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTUHA BOJIHBI.
HOHepe‘-IHI)IC 1 IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKka

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcca54

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

23

DNeKTpOMarHUTHbIE BOJHBI, UX
cBoKcTBa U cKopocTk. [Ikana
3JI€KTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/Il'IBI PAaaAUOCBA3U U
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TeneBuieHus. Pa3Burue cpeacTs
cBa3u. Pagnonokanusa

KonTponbnas padbora «Konebanust u

bub6nmoreka [IOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHeliHOE pacipoCTpaHEHUE
26 CBETA B OJIHOPOJHOM CpeeE. bubnmnoreka HOK
Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHbI
27 OTIf)ax(eHI/m cera. [Tocrpoenue buGnuorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
M300pakeHHI B TUIOCKOM 3€pKaiie
[Ipenomienue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnnorexa [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
Jlaboparopnas padota «3mepenue bubnnorexa [JOK
29 :
MOoKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 TIMH3E d)opMsna TOHKOH J'II:/IHSBI bubmmorexa [IOK
' ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOICTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBINA COCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»
33 Wnrtepdepennus creta. dudpaxius bu6muoreka [JOK
ceta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 Ontuyeckue mpuOOPHI M YCTPOHCTBA U
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YCJIIOBHA UX 0€e3011acHOTO IIPUMCHCHUA

I'paHu1IBI TPUMEHUMOCTH
KJIaCCHYeCKOU MexaHuKHu. [locTynarsl

bub6nmoreka [IOK

36 CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBLHOCTh OJHOBPEMEHHOCTH.
37 Samewnenme spewen it coxpamerme BuGmorexa LIOK
a p pat https://m.edsoo.ru/ffOcfa42
JUINHBI
OHe c pe CTCKOM
38 wactumes, o sacco ¢ sreprcii 1 BuGuorexa LIOK
LBL. p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI TIOKOS
KourponsHas padora «O a.
39 Ocigmn (?;Ieﬂp?anm:oﬁ TeT(I)TI;I; Bubmzorexa HOK
= p https://m.eds00.ru/ffocf6f0
OTHOCUTEIBHOCTHUY
40 ®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE
bubnunoreka LIOK
41 horoapdexra. OnbiTst A. T https://m.edsoo.ru/ffOcffc4
Cronerosa
3ako otodddexra. YpaBHenue
42 BI;H;IT,IGI%)H; n(i;q)(bgTToa(b(geE?aHH bubmorexa LHOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotodrddexra
aBienne csera. O II. H.
43 Jl'llegg I;I}I;Ia )?H;HHGEIB(I(;FCI) I elicTBUe bubmiorexa LJOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMEHEHHE:
44
($hoTORIEMEHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOIUO]T
45 Pemrenne 3amay mo reme «JI€MEHTEI bu6nunorexa LIOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OmBITEI bubnunorexa LIOK
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Pesepdopna no paccesiHuO 0-4acTHIL.
[InanerapHas mozenb aroma

https://m.edsoo.ru/ff0d091a

bubnunorexa LIOK

at Hoctynaret bopa https://m.edsoo.ru/ffOd0afa
W3znyuenne u normnoieHue (pOTOHOB

48 I I/I};Ee exoJie aTOMeItH c ozLH:)bro OBHS Bubmorexa HOK

P P o yp https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buapl criekTpoB
BonHoBEIe cBoiicTBa yacTull. BoiaHEI

49 ne bpoia. KopryckyisipHo- bubnuoreka [JOK
BOJIHOBOM yann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyICHHE
OTKpBITHE PATHOAKTUBHOCTH. OIBITEI

50 Pesep ¢do I[E 1;10 OTIPE/ICIICHUIO COCTaBa buGnuorexa LIOK

pOOp p https://m.eds00.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyICHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3nyuyeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

50 N3otombl. Anbda-pacna. bubmmoteka IIOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usinydenue
DHeprus CBA3M HYKJIOHOB B si7Ipe.

SInepHBle peaknuu. S aepHBIN

53 élaKI;“O IPI 06IJ1'IGMBI Jlliep CIEKTUBEI bubnnorexa [JOK
P p- 1P - 11ep . https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTICKTHI SJICPHOMN
SHEPTETHKU
DnemeHTapHbIe YacTUIlbl. OTKPHITHE
o3uTpoHa. Metoab! HaOIIOAeHUS 1

P A A Bubmiorexa [IOK

54 pETUCTpAINH PJIEMEHTAPHBIX YACTHII.

Kpyrisiit cton «®@yHaameHTanbHbIe
B3anuMogencTBusA. ETUHCTBO

https://m.edsoo.ru/ff0d0e38
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(bu3nYeCcKOil KapTUHBI MUPa»

55

Bun 38é3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/Ibl, TJIAHETHI, UX BUIUMOE
nBkenre. ColIHEUHAs cUcTEMa

56

57

Counune. ConHeuHass akTUBHOCTD.
NcTtounuk sHeprun CosHuA U 3BE3]

3BE3 MBI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBoonu CoJHIIa U 3BE3]

58

59

60
61

Mnineunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u nuxenue CosHua B
l'anaktuke. I'amaktuku. YépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyudenue.
MeraranakTuka

Hepemennsie npobieMbl acTpOHOMUHT
KontponbHas padoTa «2J1€eMEHTHI
aACTPOHOMUU U acTPOPUIUKI»

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COUUAIIBHOU U
ATUYECKOU chepax NeaTeTbHOCTH
YyelnoBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O606maromuit ypok. Poib
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(dbuzuveckoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PsILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOJIE

65

PesepBHbIil ypok. MarautHoe noie.

66
DneKTpOMarHuTHasi UHIYKLUS

PesepBHblit ypok. OnTrka. OCHOBBI
67 CTeUATBHON TEOPHH
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DeMeHTHl aCTPOHOMUU H
acTpou3uKu

bubnuoreka [{OK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Gmsuka / KacesnoB B.A., O011ecTBO ¢ OTpaHUYCHHOW OTBETCTBEHHOCTHIO
«JIPOD®AY»; AkuinonepHoe obmectBo «M3narenscTBo «IIpocBerienne»

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» dusuka, 11 kmacc/ I'eanenmreiin JI.3., bynatora A.A., Kopuunbser 1.H.,
Komxuna A.B., O6miecTBo ¢ orpaHnueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlaGopartopus 3HaHu»; AKIIMOHEpHOE 001IecTBO «3AaTEnbCTBO
«IIpocBenieHue»

» ®usuka, 11 kimacc/ Kacesino B.A., O0mecTBO ¢ orpaHnYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBenieHue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«ITpocsemieHue»

» dusuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIeCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;
AknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

* [IpumepHas nmporpaMma cpeiHero (MoJIHOro) o0Iero oopa3oBaHus Mo
dusuke 11 npopuIbHOTO YpoBHS (MUchMoO [lenapTameHTa rocy1apcTBEHHON
MOJIUTUKHU B 00OpazoBaHnn MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poccun ot
07.07.2005 Ne 03-1263)

* [Iporpamma o ¢usuke ayig 10-11 knaccoB o61eoOpazoBaTeIbHBIX
yupexaeHuit (0a3oBbiii U mpoduiibHbIN ypoBHHU) (aBTOpHI B.C./laHI011I€HKOB,
O.B.KopuryHoBa).

* YueOnuk I'.5. Maxumies, b.b. byxosues, H.H. Corckuit «®u3uka 10 knacc:
y4eOHHUK /1J1s1 00111€00pa30BaTeNIbHbIX YUPEKAECHUIN: 0a30BbIil U MPOQUIBHBIHI
ypoBHU»,M.: «IIpocBemenue», 2010.

* Yuebnuk I'.5l. Mskumes, b.b. byxosues, B.M. Uapyrun «®u3uka 11 knacc:
y4eOHUK JiJ1s1 00111e00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIi U MPOPUITHHBIMN
ypoBHU»,M.: «IIpocBemenue», 2010.

* PeivkeBuy A.I1. CoopHuuk 3ama4 1o ¢usuke s 8-10 kimaccoB cpennen
mKobl. — 12-e uzn.- M.: «I[Ipocsemienuey, 1988

» Kontponbusie padotel no ¢pusuke: 10-11 xn.: Ku. Jns yunrens /
A.E.Mapon, E.A.MapoH.- 2-¢ uza.- M.: «IIpocsemienuey, 2004

* JIeMOHCTpallMOHHBIN SKCIIEPUMEHT Mo (pu3uke B cpeaHeit mkoie. Y. 1.
Mexanuka, MosieKyIsipHas (pusnka, oCHOBHI diekTpoauHamuku. [lox pea. A.A.

48



[Toxposckoro. U3n 3-e.- M.: «IIpocBemenuey, 1978

* OBenuuk O.E. u n1p. Meronuka npenojaBanusi GU3MKHU B CPEAHEN IIKOJIE:
Mexanuka: [Tocodue qis yuurens. 2-e uza.- M.: «IIpocsemenne», 1986

* Kupssnos A.Il., Kopmryno C.M. TepmonnHaMuka U MOJIEKYJIsIpHAs
busuka.- M.: «IIpocsemenney, 1977

* ['mazynoB A.T., Hypmunckuii 1.1., [Tunckuii A.A.Metoanka
npenojaBanusi PU3UKKU B CpeTHEN 1TKOJIE: DIEKTPOJUHAMUKA
HecTalMoHapHbIX siBieHui. KBanroBas ¢usuka.: [locobue nis yuurens. 2-e
u3a.- M.: «lIpocsemienue», 1989

» dusuka. 9-11 kacchl: MPOEKTHAS ACATEIBLHOCTD ydamuxcs/ aBT.-cocT. H.A.
JIpimapeBa. - Bonrorpan: Yuwurens, 2008

* 'opnosa JI.A. UuTerpupoBanHbie ypoku ¢pu3uku: 7-11 kmaccel. —
M.:BAKO, 2009

* lemuenko E.A. Hecrannaptaeie ypoku ¢pusuku. 7-11 knaccsl. - Bonarorpan:
VYuurtens-ACT, 2002

* Ypoku GU3UKH ¢ MpUMeHEHHEeM UH(OPMALMOHHBIX TeXHOJIOTHH. 7-11
KJIacChl. MeToau4eckoe NocoOue ¢ 3JIEKTPOHHBIM MpuiioxkeHueM / 3.B.
AnekcannipoBa u jip. — M.: «I'moGyc», 2009

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubmmoteka [IOK
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