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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaraM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIETIM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHHpYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaMm o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMUIBI €T0
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs



dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIICCTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONepKaHMs, TIOCBAMIEHHBIX OKOJOTHYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (pu3nmveckue Teopuu (popMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN 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
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U J1a0OpaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMIEHUIO PACYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7ady MPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTre (QU3MKU TOKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYIOBAHME JJiA BBIMNOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECNEeYMBAaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpyIOBaHHWE IS YYEHUUYECKHX NPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanme yMeHHUN OOBSCHATH SBJICHHS C HCIOJb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX IieNiel 00ecrieunBaeTCsl pelleHueM CIeAYIOIMUX 3a/1a4d B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKHUE 3HAHWUS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3amad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS W TMPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE CPEIHEro OOIIEero
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
MPAKTUYECKUX pPaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelacT BBIOOD
MpOBEeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIUXC.



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 IIPUPOIBL.
OKCIIEpUMEHT B (pU3HKE.

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

Ponp u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHetHoe  nBUKeHWEe. J[BMKEHHWE  MaTepUAIIbBHOW TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSI0B, LIETIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM 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.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBbIO ONPENEICHU MIHOBEHHOU
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue YCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: MMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

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



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJCUCTBUSA 4YacTUI[ BellecTBa. MoJAenu CTpOEHHUs Tra30B, XKUIKOCTEH U
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.

Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akoH /JlanbToHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OneIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS HUJICATbHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy apaMeTpaMu COCTOSIHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh POo1IeCCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl

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



Tsépnoe teno. Kpucramimyeckue u amopdubie Tenaa. AHU3OTPONHUS CBOMCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

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

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUAJIEKTPUKMA W TOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  dnmekTpuueckoro moiid.  [IpuHnumn
CYNEPIO3ULIMU DJIEKTPUUECKUX MoJiel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  [lorenuwman.  Pa3HocTh
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

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

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIIEKTPUYECKOIO 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 Jxoyms—Jlenma. MoIHOCTD
AIEKTPUYECKOTO TOKA.

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

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABMKEHUE B KHUBOW Mpupojae, Auddys3us, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAs IUCCOLUALM,
rajbBaHHKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIMIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE 3JEKTPONpHUOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

IlocTtostHHBIE  MarHuThl.  B3aummojaeMcTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIINH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TIOJSl JJIMHHOTO MPSIMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl JlopeHna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAsg CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUSI.
["apmonnyeckue konebanwms. [lepuona, wactora, amrmumryga u (aza xoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJIOAHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx KoyieOaHUsAX. BbIHYK€HHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



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

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdpepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGmronenue orpaxkeHus: U MpeIoMIICHUS MEXaHUYECKUX 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,
peoMIICHUE, MOJSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHHUS cBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHWE W ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

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

[Tonsapu3zanus ceera.

TexHU4ecKue yCTpPOMCTBAa M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTPaHEHUE, OTPAKEHUE U INPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOLIbIO TPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMA BOJAOPO/IA.

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

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHUS sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NIPpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'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. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

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

ConuHeyHas cucTema.

Connne. ConHeuyHast akTUBHOCThb. M cTounuk sHeprun ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpEHHEE CTpOCHUE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
rajJaKkTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pa3beranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKkoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexknpeaMeTHble CBA3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIABIX
TeJd, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPATbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAS I€4Yb, pPAaAap, PAAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Du3nka» J0HKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
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 POCCUIUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU 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, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOW NEATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
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 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOliemy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LENU JeATENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJSITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  pPEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.
ba3oBble uccienoBaregbcKue 1eHCTBUA:
BJA/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSMH W METOJaMHU
buznueckoil HayKu;
BJIa/IeTh HABBIKAMHU Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
BJIQIeTh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETaliY, MPeoOpa3oBaHUI0 W TPHMEHEHHUIO B PAa3IMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHUCIIE TIPHU CO3JJaHIH YU€OHBIX POEKTOB B 00J1aCTH (U3UKH;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEIICHHUs 3aJaddl  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 OIEHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3ALMI0 U HMHTEpIpEeTaluio UHGOpPMAIMK Pa3IuYHbIX BUAOB U (PopM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  HWHMOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX 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.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

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

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHHUEM
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 II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4YaCTHUKA KOMAaH]bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHHS PACUYETHBIX W KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOP, ApryMEHTHUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/JeTh HAaBBHIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUS
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJIsl OLIEHKH CUTYyaluH, BhIOOpa BEPHOTO
peleHus;

YMETh OLIEHUWBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMMATH pEIIEHUs MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX TMpU aHaJIu3€ pe3yibTaToOB
NeSITEIbHOCTH;

MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce nocTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOIIMOHAITbHBIH UHTEIJICKT, IpenoJararoui
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPHHUMATH
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, MHHUIIMATUBHOCTh, YMEHHE JEUCTBOBaTh HCXOJS W3 CBOHMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BHICTPAaWBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

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

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepuaibHas TOUYKa, MHEpLHUaIbHas CUCTeEMa OTCUETA, aDCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIISCTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JTABJICHHS Ta3a MPU €ro HarpEeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXKIy TapaMeTpaMH COCTOSHHMS Ta3a B HM30MPOIIeccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWUYECKOC IBIKCHUE, WCIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, NMOTCHIMAIBbHAS DHEPTHUs, MEXaHUYEeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIEC TETUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(hUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IIPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTMCHIBATh N3YYCHHBIE ICKTPHUUECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHHS ¥ CIWHHIIBI;, YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (PU3HUECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHHUs MEXaHHMYECKOHW DHEPruM, 3aKOH COXPAHEHHUS HWMITYJIbCa,
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
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
AIEKTPUUECKOTO 3apsina, 3akoH KylloHa, TpW ATOM pa3inydaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIAIBI JCHCTBUA MAIllMH, TPUOOPOB 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 ITOM
dbopmyupoBath IpobiieMy/3amadyy ¢ THUIOTE3y Yy4eOHOro DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII U TPpapUKOB, JAENIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBaHMUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  pPEIIEHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesiTh OOSI3aHHOCTH U
IJJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBaTh (pu3NUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPU3HMKH: DJIEKTPUYECKAs] TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsl, AJIEKTPOMArHUTHBIE KojieOaHUs W
BOJIHBI, NPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W MUCKYCCTBEHHAs
PaguOaKTUBHOCTB;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
AIEKTPUYECKUI 3apsij, 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 IMOJEH, MEPHOJ W YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsij W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIONIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciajga, SHEPIHs CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH TPSMOJUHEHHOTO0 PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
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 H300pAKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUM UCCIIEIOBAaHUNA B
pamMKax Y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€éTHhlE 3aJa4yd C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEJBIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

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

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
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 BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PALMOHAIBHO pacHpelnesTb OO0sI3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 . https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM undposbIie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
91 MexaHn4YecKHe U dJIEKTPOMArHUTHBIS 9 1 bubnmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHnuyeckne U 3JEKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornrtrka 10 3 bubmunoreka [JOK



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

24

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

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOU OITHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
No KosanyectBo yacos Mara DJlIeKTpoHHbIe U pPOBbIE
H/'n Tema ypoka Beero Konrpoabusie Ilpakruyeckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK

1 1 02.09 )

METOJIbI TIO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2

, Ponb n MecTo (1)I/ISI/IKI/IUB (dbopMHpoBaHUU . 06.00 Bubnorexa [IOK
COBPEMCHHOH HayHHOW KapTHibl MUpa, B ' https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JEeSITEIbHOCTH JTI0AEH
Mexannyeckoe IBUKECHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 09.09 bubmuorexa [JOK
nswkenus. [lepemenienue, CKOPOCTb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHE

. bubnuorexa [JOK

4 PaBHOMEpHOE MPsIMONMHEIHOE IBHKCHHE 1 13.09 https://m.eds0o.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOIUHENHOE 1 16.09 bubnuoreka [IOK
JBUDKCHUE ' https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 20.09 bu6mmoreka [IOK
CBOOO/IHOTO T ICHHUS ' https://m.edsoo.ru/ff0c39cc
Kpuonuneiinoe nsuxenue. [IBuxxeHne bubnuoreka [IOK

7 . 1 23.09 )

MaTepUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

B Hnepuanmme enerews oreuern. Hopmaii 1 s709  Brbmorera LIOK

cpit P HeP ' https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

e w00 DGO IOK

- STOPOH % 8 ' https://m.eds00.ru/ff0c3be8
MaTepualbHON TOUKU

10 Tperuii 3akoH HproTOHA 111 MarepuaabHbIX 1 04.10 bub6nuorexa [IOK
TOYCK ' https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro taroreHus. Cumia 1 07.10 bubnnoreka [JOK
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TAXKCCTH. HCpBaﬂ KOCMHYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 11.10 https://m.edsoo.ru/ffoc3e18
Cuna tpenusi. Koadduument tpenus. Cuina
13 COHpOTEIBJ'IeHI/Iﬂ np(il)/lq)nBLII/ImeHmf Tella B 14.10 bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIH Ta3e
[ToctynarensHOE U BpaliaTeabHOE
14 JBIKEHUE a0COJIFOTHO TBEPIOTO Tea. 18.10 bu6mmoreka [IOK
MowmenTt cuibl. [Tnedo cubl. YemoBust ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOTO Tela
Nmnynbc MaTepuanbHOU TOYKH, CUCTEMBbI
MaTepUaIbHbIX TOYEK. IMITybC CHIIBL. bubnnorexa [JOK
15 21.10 .
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pa6ora u momHOCTh cuibl. Kuneruueckas
16 SHEPTUs MaT:;)I/IaJII)HOf/f touku. Teopema 00 25.10 bubmorexa LIOK
N https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHUYECKOI SHeprun
[TorenuuanbHas sueprus. [lorennuanpHas
SHEPTHUsl YIpyro aehopMupOBaHHON bubnuotexa [JOK
17 28.10 .
npykuHbL. [loTeHIIManbHas SHEPTHs Tea https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHMaTbHBIC U HETIOTCHIIMABHBIC CHJTBI.
CBsi3b paOOTHI HETIOTEHIIUATBHBIX CHII C
18 I/I3MCH€133HI/I€M MexaHqu](;lKOﬁ SHEPruu 04.11 bubmorexa HOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHU4ECKON SHEPTUH
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pa6OTBIuCI/IJIBI C U3MEHEHHEM 1111
MEXaHHYECKOH SHEPTHH TeJla Ha TIPUMepe
PaCTSIKEHUS PE3UHOBOTO KI'yTay
KonTponbHas pabota mo Teme
20 «KI/IHEMaTI/IKa.p Jlnnamuka. 3aKOHBI 15.11 bubmorexa [IOK

COXPAHCHUS B MCXAHUKEY

https://m.edsoo.ru/ff0c4b74
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21

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

18.11

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

22

XapakTep ABHKCHUS U B3aUMOJICHCTBUS
4yacTHI] BeulecTBa. Mojienu CTpOeHuUs ra3oB,
KUJKOCTEH U TBEPABIX TEI

22.11

23

24

Macca monekyn. KoanyecTBo BemiecTsa.
[TocTostHuast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenscus

25.11

29.11

25

26

27

28

29

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TeMiepaTypa Kak Mepa
CpEeIHEW KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJl. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

Jlaboparopnast pabota «MccnenoBanue
3aBUCHMOCTH MEXy MapameTpamMmu
COCTOSIHUS pa3pPEKEHHOTO ra3a

H3onporiecchl B e€anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

02.12

06.12

09.12

13.12

16.12

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs1 dHEprus TEpMOJUHAMUYECKON
CUCTEMBI U cII0COObI €€ N3MEHEHU.
KonnyectBo TemioTs! 1 pabora.
BHyTpeHHss sHEprusi 0THOATOMHOTO
UJEAIBHOTO Ta3a

20.12

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

31

Bunael rerionepenaun

23.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

VienpHas TEIMIOEMKOCTD BEIIECTBA.
KordaecTBo TEIIOTH MPH TeIIonepeaaye.
AnmabaTHbIH mporiecc

27.1

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
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[TepBblii 3aKOH TEPMOAMHAMUKHU U €TO

bu6mmoreka [IOK

33 IPUMEHEHHE K H301poLeccamM 30.12 https://m.edsoo.ru/ff0c5efc
34 Heo6paTuMoCTh Mpo1eccoB B MPUPOIE. bubmumoreka [IOK
Bropoii 3ak0H TepMOAMHAMHKN https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ{ TenmoBoi bu6mmoreka [IOK
MalIiHBI https://m.edsoo.ru/ff0c600a
36 uxa Kapno u ero KI1/{
37 DKosornyeckue mpoodIeMbl
TEIUI0IHEPTETHKU
38 Oo6o6maromuii ypok «MolteKysipHast bubnuorexa [JOK
¢duznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
3 Morexyaapnin Gusnka. Ocnoss ubmotera LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBaHue U KOHICHCAITHS. bu6mmoreka [IOK
Vcnapenve u KureHue https://m.edsoo.ru/ff0c63b6
a1 AOcCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTH bu6mmoreka [IOK
BO31yxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnmnyeckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuoteka [JOK
KpHcTayuioB. JKuIkue KprucTambl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnuoreka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpasHenHe TenIoBoro banaxca https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Teil. DIEKTPUIECKUi 3aps. bubnmoreka [JOK
JIBa BHIa SJIEKTPUUIECCKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
46 Eﬁ;ﬁggsﬁégj Hgggggiifpmeﬁm{ bubmorexa LHOK
' https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOT0 3apsaa
47 BsaumogeiictBue 3apsnoB. 3akoH KysoHa. bubnnoreka [JOK
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ToueyHbI AIEKTPUUECKUN 3apsiT

https://m.edsoo.ru/ffOc6ced

HaHpH)KéHHOCTI) OJICKTPHUYECKOI'O I10JIA.

bu6mmoreka [IOK

48 HPHHUHHH CYTICPTIOSHIEH CKTPHACCIIX https://m.edsoo.ru/ffOc6df2
nosieit. Jlunuu HanpskEHHOCTH

49 PaboTa cwit 31eKTpoCcTaTHuecKoro moJsi. bubmuorexa [JOK
[Toreniuan. PasHOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKH B

50 anI;KTpI([)CTaTquiKOM HOI?'IG. bubmorexa [IOK

https://m.edsoo.ru/ff0c7018
JlusnexkTpudeckast MPOHUIIAEMOCTh

51 OnexrpoémkocTsb. Konaencarop bubmorexa HOK

https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTH TNIOCKOTO KOHJIEHCaTOopa. bubnuorexa [JOK
DHeprust 3apsHKEHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0

53 Ha6opan)pHa51 pabora "M3mepenue
MEKTPOEMKOCTH KOHAEHcaropa'

[TpuHIMIT NECTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAJILHOTO arnmapara,
CTPYWHOTO TIPUHTEPA. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMJIeHHE AIEKTPOpruOOpoB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosunbiii Tok. Cuna
toka. Hanpspxenue. ConpoTuBieHue. 3aKoH
OmMa 1t yyacTka 1ernu
[TocnenoBarenbHOE, TapauIEIbHOE,

56 CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB. bubnunorexa [JOK
JlaboparopHas pabota «3yucHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

57 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma AL TIOJTHOH (3aMKHYTO¥) Bubnmorexa [IOK

58 anekTpudeckoi enu. Koporkoe

3ambIkanue. JlabopatopHas pabota

https://m.edsoo.ru/ffOc7ae0
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«M3mepenune DJ1C UCTOUHMKA TOKA U €r0
BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59 1
METAJIJIOB OT TEMITEPaTYPBHI.
CBepXnpoBOJIMMOCTD
60 DJIeKTpUYECKUi TOK B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX IMYYKOB
6L npasicenan aposormoens, Caotiorsap—n- 1 buGmorexa LIOK
' https://m.edsoo.ru/ff0c84ae
nepexoa. [TlomyrmpoBoJHUKOBBIE TPHOOPHI
DJIEKTPUUYECKHUN TOK B paCTBOpaXxX U
62 pacrmiaBax 3JIeKTPOJIUTOB. 1 bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DnekTponu3
DJEKTPHYSCKHIMA TOK B razax. } Butmorexa LIOK
63 CamMoCTOSTEIbHBIA U HECAMOCTOSATEIbHBIN 1 .
https://m.edsoo.ru/ff0c84ae
pa3psaa. Moinaus. [1nazma
KTPUYECKHE MPUOOPHI U YCTPOHCTBA U
64 I?)J: ?Ip;)KTHzCeCKZe ﬂpfl(;fiHeHz(e: I;_?p:BI/IJ?a 1 bubmorexa HOK
' https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
. bubnuoteka [JOK
65 O606maromuit ypok «IeKTpOIuHAMUKA» 1 https://m.edsoo.ru/f0c88be
KonTponbHas pabota mo Teme
66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuotexa [JOK
AJIEKTPUUYECKUI TOK. TOKH B pa3IMYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHrlit ypok. KonTponbHas paboTa no 1 bubnnorexka [JOK
TeMe "DIeKTpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6006maromuii ypok 1o 1 bubnnoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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[TPOI'PAMME




11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I HAata 0o0pa3oBaTeIbHbI
/i Beero poabHble | IIpaxTuteckue | .oyopyg pasoBateJ e
padoThI padoThI pecypchl

[TocTostHHBIE MATHUTBI U UX
B3aumoieiicteue. MaruutHoe nose. Bektop bu6mmoreka [IOK

1 - N 1 .
MarHMUTHOW MHAYKIMH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
UHIYKIHH
MarauTtHoe 1nose NPOBOJHUKA C TOKOM.

2 OmeIT Opcrena. B3§HMO§CFICTBHG 1 bubmmorexa LJOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJIsI KATYILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MAarHUTHOT'O TIOJISI HA POBOTHUK
¢ TokoM. Cuta Amriepa. JlaboparopHast bubnuorexa [JOK

4 . 1 1 .
pabota «/ccnenoBanue IeHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM)

eiicTBHE MarHUTHOTO ITOJIsl Ha
5 L[HBI/DKymyIOC;I 3apspKeHHYyHo yactuny. Cua 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl Jlopenua
OnexkrpoMarauTHas HHAyKOus. [ToTok

6 BEKTOpa MarHUTHON uHAYyKuuu. I1C 1
WHIYKIIUH. 3aKOH 2JIEKTPOMAarHUTHON
unaykuun dapanes

7 JlaGopatopHnas pabora «lccnenoBanue 1 1 bubmuorexa [IOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHN) https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.

8 OJ1C camouHIyKIIMK. DHEPTUs MATHUTHOTO 1 bubnmoreka [JOK
MOJIsl KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nosue

9 TexHuueckue ycTpoucTBa U UxX 1



https://m.edsoo.ru/ff0c9778
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MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIIL,
WHAYKIMOHHAS [I€Yb

Ob6o06maromuit ypok «MarauTHoe 1ose. bubnmoreka [JOK
10 .
DJIeKTPOMArHUTHAS WHIYKIIUS https://m.edsoo.ru/ffO0cab82
11 KontponbHas padota nmo teme «MarHutHoe bubmuorexa [JOK
noJje. DIIEKTPOMarHUTHAsT HHIYKIHS https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKHE KOJIeOaHusI.
I"apmonnueckue konebanus. YpaBHEeHUE bubnnoreka [JOK
12 . .
rapMOHHYeCcKuX Konebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas pabota «lccrnenoanue
13 3aBHCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
Konebarenbubiit KouTyp. CBOOOAHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
14 " CaJ'III):HOM KOJIe0aTeIbHOM KOHTYpE bubmmorexa [TOK
g ype. https://m.edsoo.ru/ff0ch820
AHAJIOTHS MEXKITYy MEXaHHUYESCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUsIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Hep rgn B UJICaJTbHOM KOJ'IG6.’:1TEJ‘IBHOM bubmorexa [IOK
P a https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBieHue o 3aTyXaroMIHX
16 Kosie0aHusX. BeIHYKIeHHbIE MEXaHUYECKUE bubnnorexka [JOK
kosnebanus. Pezonanc. BeiHyxneHHbIE https://m.edsoo.ru/ffOchb86
AJIEKTPOMArHUTHBIC KOJIeOaHUs
[IepemennsbIit Tok. CHHYCOMTATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [IOK
17 - .
TOKa. AMIUTUTY/IHOE U JICHCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAMIPSHKCHUS
18 Tpancdopmarop. [IpousBoacTso, nepegaya
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1 IoTpebIIeHNE AIEKTPUUECKON SHEPrun

Y CTpOHCTBO 1 MPAKTHYECKOE MPUMEHEHUE

bu6mmoreka [IOK

19 DMEKTPHHECKOT0 3BOHKA, IeHEPaTopa https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JIMHH 3JIeKTpornepeaad
DKOJIOTUYECKHE PUCKH TIPU MPOU3BOJICTBE
20 aneKTpod’Hepruu. Kynprypa ucrnonb3oBaHus
AIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacnpoCTpaHEHHs U JIJIHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOOJIbHBIE BOJHBI
29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa. bubnnorexa [HOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMAarHUTHBIE BOJIHBI, KX CBOMCTBA U bubnuorexa [JOK
ckopocTh. [1Ikana 3JeKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Paguonokamus
o5 KonTponbnas padota «Konebanus u bubnnoreka [JOK
BOJTHBI) https://m.edsoo.ru/ffOcc6f8
[IpamonnnenH acIpOCTPaHEHUE CBETA B
26 OII[)HOPOOJIHOGI\/'I c;(a)snlz. C"F(Efecqllzmﬁenc:oiHeHK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
| opeme e S g B LOK
' https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
IT MiIeHre cBeta. IloaHoe BH HH
28 ogae;;e;fe l_eI}‘)ce;eJ?LHb?§ y(r)gn HZJTll:z)roee bubmmorexa [IOK
' https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas pabota «3mepenne bubmuorexa [JOK
NoKa3aTeJsi MPEeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o00paxeHuit B TUH3E. bubnuorexa [IOK

®opmyJia TOHKOH JIMH3bL. Y BEIIMUCHUE

https://m.edsoo.ru/ffOcddle
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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JIMH3BI

JlaboparopHas pabdorta «/ccnenoBanue

31 . .
CBOMCTB M300pKEHUN B IMH3AX)
Hucniepcust ceera. CI0OXHBIN cocTaB 6e10ro
32 cseta. L{Ber. JlaGopaTopHas pabora
«Hal0nroieHne qucTepcuu CBETay
33 Wntepdepennus ceera. Audpakius cera. bubmuoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO IPUMEHEHUS
o | Lo e e B 10K
' Y https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIIHOCTH
37 Sicamemic spevent n conpattene. Bubmorera LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
3 aaohmn, Cons wactur ¢ wepracii BuGmorera LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CTCUATBHON TEOPHUH OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [1nanka. Dueprus u bubnnorexka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Ompitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodrpdekra. YpaBHeHUE
42 OnHiTeita 11 poroadpdexra. «KpacHas BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d015e
rpaauta» hotodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnuotexa [JOK

XUMHYECKOE IENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE

44 npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
COJTHE4Has OaTapesi, CBETOUOT

45 Pemrenue 3agad mo reMe «DJ1€MEHTEI bu6mmoreka [IOK
KBaHTOBOM OITHKH https://m.edsoo0.ru/ff0d0302

o | e s T O BuGorera LOK

' https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozens aroma
bu6mmoreka [IOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
48 nepexone arowa ¢ oxnord ypomn eprn uGmiorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnektpoB
BomnHoBrle cBoiicTBa yacTul. BoiHEI e

49 Bpoiins. KopnyckynsipHo-BOIHOBOK bubnnoreka [JOK
nayanu3M. CIIOHTaHHOE ¥ BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUe

o | ook o, O B LOK

https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITYyYEHUS
CaoiicTBa anb(a-, 6eTa-, raMMa-U3JIy4deHUsI.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEUTpOHA. M30TONBLI.

52 Anbda-pacnaa. DIeKTPOHHBIN U bubnnorexka [JOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
OHeprus CBA3U HYKJIIOHOB B sA1pe. SnepHsie

53 peakuuu. SnepHelii peakrop. [Ipodremsl, bubnmoreka [JOK
MEPCIIEKTUBBI, IKOJIOTUUECKUE ACTICKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM DHEPIETUKH

54 DOneMeHTapHbIe YacTUIbl. OTKpBITHE bubnuorexa [JOK
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https://m.edsoo.ru/ff0d1356

o3uTpoHa. Merobl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyreiii cton «@yHaaMeHTaIbHbIE
B3auMoeiicTBus. EAMHCTBO usnyeckon
KapTHUHBI MUPa

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3aus, sIpKue
3BE3/IbI, IIJIAHETHI, UX BUANMOE JIBHIKECHHE.
ComnHeyHast cucreMa

56

57

Comnune. ConmHeyHas akTUBHOCTE. MICTOUHHUK
sHeprun CoJiHIa U 3BE3]

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE371bI NIABHOM IIOCIIEA0BATEIBHOCTH.
BnyrtpenHee ctpoenue 3B€31.
CoBpeMeHHBIE IPEACTABICHUS O
MIPOUCXOXKJEHUH U 3BoJoLuu CosHua 1
3BE3N

58

Muineunsiii [lyre — Hama "anaktuka.
[Tonoxxenue u apmwxenne CoyHLa B
lNanaktuke. I'anaktuku. YEpHbIE OBIPHI B
sJIpax rajlakTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nsnyuyeHue.
MeraraiakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acCTPOPU3IUKU»

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITHATLHON 1
ITUYECKOH cdepax AesaTeIbHOCTH YeT0BeKa

63

O6o06maromuit ypok. Poib u mecro ¢puszuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa



https://m.edsoo.ru/ff0d0e38

O6o0maromuii ypok. Poib ¢puzudeckoit
64 TeopuH B (POPMUPOBAHUH MTPEICTABICHUA O 1
(bu3nueckoil KapTuHe MUpa
O6o0maromuii ypok. Mecto pu3n4ecKoit
65 KapTUHBI MUPA B 00IIEM STy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJCTABICHUI O IPUPOJE
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAsE UHYKIIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CIEIUANTBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnsrii ypok. KBanroBast ¢pusuka. 1 bubnnorexa [HOK
DJeMEHTBl aCTPOHOMHUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I1O0 68 4 ;
[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosueB b.b., Corckuiit H.H. nmox pemakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
Marepuan cetu MHTepHer

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
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