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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4varomnuxcs 10—11 kiaccoB npu 00yueHuu
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam OI'OC COO k maaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4YEeHHs], a TaKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHbIX CBsA3€ll (U3UKU C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Heil onpenensiorcss OCHOBHBIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEAHEro 001ero oopa3oBaHus, MiIaHUPyeMbIe
pe3yibTaThl  OCBOEHHUSI Kypca (U3MKHM: JIMYHOCTHBIE, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauyecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3NKU — CUCTEMOOOpa3yOMni
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep M pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B c(hepe SHEPreTUKHU, TPAaHCIIOPTA, OCBOSHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MATEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3MKK BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydaromuxcsi, B (opMuUpoBaHWE yMEHUW NPUMEHATH HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Qpu3uku 111 ypOBHS CPETHETO 00IIeT0 00pa30BaHMS MOJIOKEH
PSI UAEH, KOTOPbIe MOKHO pacCMaTpUBATh KaK MPUHIIUITBI €r0 MTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOM, TAK K COBPEMEHHOMN (PU3UKH.



Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (U3MKH
00beMHEH BOKpPYr ¢usnyeckux Teopuil. BenymwuM B Kypce sBIsieTcs
(dbopMuUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzaunusi mOpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce pusuku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke 0O0CYKIeHUs
po0JIeM pallMOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

Crep>XKHEBBIMHU 3JIEMEHTaAMU Kypca (DU3MKH Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBJISIOTCS (U3HUecKue Teopur ((PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJICTABICHUAX O IPUPO/IE, TPAaHUL[AX TIPUMEHUMOCTHU
TEOPUA, /ISl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allid SKCHEPUMEHTAIbHOW NESITEIBbHOCTH O0yYarolUXCs.
Jly1st 6a30BOT0O YPOBHA Kypca (PU3UKHU — 3TO UCTIOJIb30BAaHUE CUCTEMBI (DPOHTAIILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaA0OPAaTOPHBIX padOT, KOTOPHIE B MpOrpaMMe
no (usuke oObEIMHEHBI B OOIIMIA CIUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Briienenne B yKa3aHHOM TMepedHe J1a0OpaTOPHBIX padoT, MPOBOAMUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAECTCS YYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUSI W OCHalIeHus kaOuHera (usuku. Ilpu
3TOM oOOecreunBaeTcsi OBJaJCHUE OOYYaloMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEJOBaHUS 3aBUCHUMOCTEW (PU3MYECKUX BEIUYUH U
MOCTAHOBKY OIBITOB MO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yEIS€TCs PeIIEHUI0 paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIOTCA 3a/1a4M C SIBHO 33JaHHOMN
bu3nuecKkoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOrO paszflena Kypca, TaKk U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KayecTBEHHBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W MPOIECCOB B OKpY’Karolei
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENU JIsi CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.



B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k MmaTepuabHO-TEXHUUECKOMY
oOecrieueHuI0 yueOHOro mpoiiecca 0a30BbI yPOBEHb Kypca (DM3MKHA HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH H3y4YaThCSd B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKH WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOHMHETa MNpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 Iukia. B kabuHeTe (U3MKH JOJDKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMNOJHEHMS YKAa3aHHBIX B Mporpamme Mo
(dU3MKEe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCcTpanoHHOEe  000pyaoBaHue (OpPMHpPYETCSI B COOTBETCTBHHM C
OPUHIIUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIEHHbIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
WCCJICIOBAHMSI  M3YYaeMbIX SBICHUW MW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHUH.

JlabopaTopHoe 000OpymOBaHME MJI YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX OOydYamMXcs. TeMaTHYeCKHE KOMIIICKTHI
1abopaTopHOTO OO0OPYNOBaHUSI JOJAKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] PUZUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (QopMmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYCCKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PECHUS KaK pe3yiIbTaTa U3YUEHUS OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBanue yMeHHUI OOBSCHATH SBICHHUS C HCIHOJb30BAaHUEM
(bu3MYeCcKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O pONHM (PU3UKHU IS Pa3BUTHI JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1ene oOecreunBaeTCsl pelIeHneM CIeAyIONINX 3aaad B

mporiecce n3yueHus Kypca GU3NKA Ha YPOBHE CPETHETO 00IIeT0 00pa30BaHuUs:

e MpuOOpETEeHNEe CUCTEMbI 3HAaHUH 00 00X HU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKy, MOJIEKYJSIpHYI0 (U3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHME yMEHHI TIPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHUS (PU3MYECKUX SBICHUNW B TMPUPOAEC U IS TPUHATUA
NPAKTUYECKUX PELICHU B MOBCEHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB PEIICHUS Pa3JIMYHbIX 3ajady C $SBHO 3aJaHHOMU
(bu3uYecKol MOMCNBIO, 3aJad, MOAPa3yMEBAIOIINX CAaMOCTOSATEIHLHOE
co3JlaHue (PU3HIECKON MOJICIH, aJICKBATHOM YCIIOBUSIM 33J1auH;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPHUHIUIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO TUJIAHUPOBAHUSI U TMPOBEIICHUS
(U3NYEeCKUX SKCIEPUMEHTOB, aHajln3a W MHTEpIpeTanuu uHbOpMaIiy,
ONpeeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JIaHHE YCJIOBHM AJIsi Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha w3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoautcsa 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 xiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (Qu3nke IMepedeHb Ja0OpaTOPHBIX W
MPAaKTUYECKUX pPabOT SBISIETCS PEKOMEHJOBAHHBIM, YUWUTENb JI€JAa€T BHIOOP
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
O0COOCHHOCTEM 00yJarOIIUXCS.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuyHble METOABI NO3HAHUSA OKPYIKAIOLIETO
Mupa. Posib 3kcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusznueckre 3aKOHbI U TEOPHUH. |'paHUIbl TPUMEHUMOCTU (U3UYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeIeHnil U CI0)KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpPsSIMOJIMHEWHOe IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe 1BHKEHUE. [[BHKEHNE MAaTEPUAIIBHON TOUKHU MO OKPY>KHOCTH
C MOCTOSIHHOM 1O MOJYJIF0 CKOPOCTHIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs CKOPOCTh.
[lepuon u yactora obpatieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JIBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEJbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHON CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpuniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa 11
MaTepUaIbHOU TOUKU. TpeTtuit 3akoH HproTOHA 1151 MaTeprUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUs U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHn4eckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOIAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITyJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nehopMUpPOBaHHON NPy KUHBL. [ToTeHIIManbHAas SHEPrHs Tea BOJINU3H MOBEPXHOCTU
3eMJIu.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C K3BMEHEHUEM MEXaHUYECKOW SHEPIUHU CUCTEMBI TEJ. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3yuenne aOCOTIOTHO HEYMPYTOro yAapa ¢ MOMOIIBI0 JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aHMOJICMCTBUSL YaCTHUI BElIECTBA. MoJaenu CTpPOEHUsS Ta30B, KUJKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mporeccsl B UACATbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HWICAIBHOIO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo TemnoTsl u padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsI TEeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nevictBug TemoBol mammHbl. [Hukn KapHo u ero xo3d@dUIMEHT MOJIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHUuecKue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3JyXa, HarpeBanue 3¢pupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnwIT 0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEIN BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenne yaenbHOou TEMI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAsl BJAXHOCTh BO3ayxa. HacelieHHbId map. YjenbHas TeruoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUSI OT AABJICHHUSL.

Tépnoe Teno. Kpucramnmyeckue u amop(ubie Tema. AHA30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpucTayum3anus. Y aenbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro OagaHca.

TexHuueckue yCTpOHMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS! COBPEMEHHBIX MaTEpUaIOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHs BIAKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEIEeCTBA.

JlemoHCcTpauus KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.

Pasznen 4. JaekrpoanHamMuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLUs TeJl. DJIEKTPUUECKUH 3apsl. J[Ba BUJa SMEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH,  JUANEKTPUKH U  TOJYNPOBOJHUKH. 3aKOH  COXpPAaHECHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIi SIEKTpUUYECKUN 3apsil.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nexkrtpuuyeckoro mnonsd.  [IpuHiun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anexkrpocratudeckoro nojs. [lorennuan. PazHocTs moTeHIHAIOB.
[IpoBOAHUKHN W [HUBJEKTPUKHA B BJEKTPOCTaTUYECKOM Tose. [ludnexkrpuueckas
MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounnku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIEKTpUYECKN TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCONMALNS. DIEKTPOIIH3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuuecKkue yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOJAUMOCTD BO3yXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
MO3HAHUA: SIBIEHWE, HAay4YHBIA (pakT, rumore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS MAacca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIUTUYECKAss  JAUCCOLMALNS,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JApPYIHE), JIBUrareib BHYTPEHHEIrO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIUH, 3JIEKTPOCTaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWUHBIH MIPUHTED, AJEKTPOHArpPEBATEIbHbIE npuOopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

IlocTosiHHBIE MarHUThI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHoOe
nosne. Bexkrop MmarauTHOM MHAYyKUMU. [IpyHIMO Cyneprio3sulini MarHUTHBIX MOJIEH.
Jluann marHuTHOM WMHAYyKIMU. KapTWHa JWMHWKA MAarHUTHOW WHIYKIUU TIOJIA
ITIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne HNEKTPOMArHUTHOM WHIAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIHM JJIEMEHTAPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH N3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

N3ydyeHrne MarHuTHOIO I0JIs KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonnyeckue kosnebanus. [lepuoxa, wactora, amrummryna u (aza KoseOaHUU.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAYy MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUU B TOBCEHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BATEbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbvle 60 IHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOJSpHU3aIus, TuQpaKius,
unTepdepeHius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaGmronenue orpaxkeHus U MPeJIoMIICHUSI MEXaHUYECKHUX BOJIH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEITOMIICHHUE,
noJyispu3anus, tudpakius, HTepPepeHIms.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTEellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

Cobwuparomire 1 paccenBaronye TuH3bl. ToHKas TnH3a. DOKyCHOE pacCTOsTHUE
U ONTHYECKasi CUiia TOHKOW JUH3bI. [locTpoeHune n3o0pakeHnii B COOMPAIOIINX U
paccenBarolnX JuH3ax. GopmyIia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeérka. YcIoBUE HaOIIOIEHUS
INIABHBIX ~MaKCUMyMOB IIpM NAJEHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToanmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pAaCIpPOCTPAHEHUE, OTPAXECHHE M MPEIOMIICHHE CBETA.
OnTuyeckue mprudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre cBOMCTB N300paXKEHUH B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne naTepdepeHIny CBETA.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOUIBIO MTPU3MBL.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKINOHHON PEHIETKY.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3mepeHne nokasaresis NperoMIIEHNs CTEKIA.



HccnenoBanrie cBOMCTB M300paXKeHU B JTMH3AX.
HaOnroienue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['paHuLIbl TPUMEHUMOCTH KJIacCUYecKOM MexaHukH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTHHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. JHEPrus
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u 3HEprUM HOTOHA C €70 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onpitol A. I'. CToneroBa. 3akoHBI
dotorpdekra. YpaBuenue DiHmTeitHa 11 poTodPpdexra. «KpacHas rpaHunar»
dboToaddexra.

Jaenenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHHu4ecKue YCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTOIJIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otord(DHeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTUHOIA.

HccnenoBanue 3akoHOB BHelIHETo GhoTodddexra.

CBeTouon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue u mnorjouieHue
(OTOHOB MpU MEPEexXo/ie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bunel
crekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BouiHoBbIe cBolicTBa yactull. BosHsl ne bpoiis. KopryckynsipHO-BOIHOBOM
JTyaTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeHYaThIX CIEKTPOB U3y YCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padonul

HaOnronenue inHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOCHUS snpa. OTKpbITHE
paaroakTuBHOCTH. OnBITH Pe3epdop/a 1o onpeneseHnio coctaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrusiHue
PaaMOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas moxens sigpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Tomsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIydyeHue. 3aKOH paJuo0aKTUBHOIO pacnaja.

OHeprusi CBSA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macc siapa.

S nepHble peakunu. JleneHrue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE IO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIC B3aUMOJeHCTBUS. EAMHCTBO m3nueckoll KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuMe 3BE3NBI, IUIAHETHI, UX BHUAMMOE
JIBHOKEHHE.

ComnHeuHas cucTema.

Comnune. ComHeuyHass akTUBHOCTh. McTounuk sHeprum ConHIA U 3BE3N.
3BE371bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE31BI TJIABHOM IOCJIEA0BATEIILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIaBHOW TMOCJIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoMonmu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN IS ONPEICIICHHUs TTOJI0XKEHNSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOU KapTHHE MHpPA, pOJib (U3HUUYECKON TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN O (HU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOI
KapTUHBI MHUpa B O0IIEeM psijJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICIICHHE TUIONIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTMYECKON PEIETKH, CTIEKTPAIbHbIN aHAN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: nNVMHUM BJEKTpoIepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHAYKIIMOHHAS II€4b, pajap, pPaJIuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®dusnka» Ha ypOBHE CpeaHEro OOIIero
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npenmera «Dusukay T0KHbBL
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WLMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U ONbBITA JIEITEIBHOCTH B MPOLECCE Pealv3allui OCHOBHBIX HAITPaBJICHUU
BOCIIUTATEJIbHOW I€SITENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUYECKUX TI'YMAHUCTHYECKHUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHU C
X QYHKIUSIMH U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkIaHCKOW UJEHTUYHOCTH, NAaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTMKECHUSIM
POCCUMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEITbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
puUCyIIero (pu3n4eckoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:



UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHUIO M CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJed YCTOMUYMBOIO pa3BUTHS YEJIOBEYECTBA;

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI (U3UUECKON HAYKH;

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4deHUs1 GU3HKHU OCYIIECTBIISTH MPOSKTHYIO U UCCIIE0BATEIIbCKYIO IEITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyecKkue 1efcTBUA:
CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEJIH JIEATEIIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JOCTUKEHNUS,
BBIBISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUS B  PACCMaTPUBAEMBIX
(bU3NYECKUX SBICHUSIX;
paspabatbiBaTh IUIaH pEIICHUs MPOOJEMbl C YUYETOM aHalU3a UMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;
KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBareabcKkue 1eMCTBUA .
BJIAJICTh HAY4YHOW TEPMHUHOJIOTHEM, KIIFOYEBBIMHA IOHATHAMH M METOJAMH
buznyecKoil HayKu;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN EATENIbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B [T03HAHMS;

BJIAJE€Th BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PeIlIeHNUs, HAXOJUTh apTyMEHTBHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJayl B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHGPOpMalUU (PU3NYECKOTO CONEPIKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAIM3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CpPeNCTBAa  WH(MOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ co0JII0IeHUEM TPeOOBaHU M SPrOHOMUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OITHYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXaHUs B pas3IUuHbIX (opMarax ¢
y4€TOM Ha3zHAYeHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
(bopMy IpeaCTaBICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBISATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIWKTHBIX CUTyallMid ©  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKI0r0 YICHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpraHW30BbIBAaTh U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIINIA
pPE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3WIHAH HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHMIIMH B 00JaCTH
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTUX TPU aHalM3e pe3yIbTaToB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mportiecce nocTrkeHMs TMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTPAMMBI 110
buzuke IS YpPOBHS CpeIHEero ooOmero oOpa3oBaHUS Y OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiaacce npemMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN T'a3, MOJIEJIM CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHHE,
cBOOO/IHOE TMAJCHHUE TEJ, JBMKEHHE IO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBHUE
Ten, nuddys3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TEII,
U3MeHeHue o0bEMa Tel NpU HarpeBaHuM (OXJIAXJAECHUH), TEIJIOBOE PAaBHOBECHUE,
UCIIapeHue, KOHAEHCalusl, IUIaBJICHUE, KPUCTAUIM3alUs, KHUIIEHHE, BIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JaBICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJYy NapaMeTpaMH COCTOSIHUS ra3a B M30MPOLECCax, JJIEKTpU3aLus Ted,
B3aHMOJECHUCTBUE 3aPs/IOB;

OIKCHIBAaTh MEXAHUYECKOE JBUKEHHE, WCIOJIb3Yys (PU3NUECKHE BEINYUHBIL:
KOOpAMHATA, IMyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tena, CHIIa,
UMITYJIC Tella, KHHEeTHYeCKasi SHEpTus, MOTEeHIIMAIbHAs SHEPTUs, MEXaHU4YeCKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUM NPABHIBHO TPAKTOBATH
(Gu3NYEeCKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMUMHAMU;

ONKCHIBAaTh M3Y4YCHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBHIC SIBJICHUS,
UCHIONB3ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHWE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTUUECKOTO JIBUKEHUSI MOJIEKYJI, CPEIHEKBaApaTHUHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs BSHEprus, padbora rasa,
KOA(Q(QUIMEHT MOJE3HOI0 JIEHCTBUS TEIJIOBOI'O JIBUraTelsd; IpPHU ONHUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICH UCHOJB3YEMBIX BEIUYHMH, HX
00O3HAUYeHUs M €OUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(pU3MUYECKYIO BEIMYUHY C JPYTUMHU BEIMYNHAM;

OIKCHIBaTh U3yUYEHHBIE IJIEKTPUUECKNE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SIBIIEHUS (ITPOLIECCHI), UCTIONB3YS (QU3NYECKUE BEIUYMHBI: dJIEKTPUUECKHUNA 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB,;
OpU ONUCAHUM TPABWIBHO TPAKTOBATHh (PU3MUECKHM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] U E€IUHMIIBI; YKa3bIBaThb (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYUHY C IPYTUMH BETHYHHAMU;

aHAIM3UPOBAaTh (PU3UUECKHE MPOLECCHl U SBJICHHS, UCMONB3Ysl (U3MUECKUE
3aKOHBI M MPUHLHUIIBL: 3aKOH BceMUpHoOro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHs MEXaHWYECKOM DSHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHLKIT CYNEpPHO3UIUN CHUJI, MPUHIUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIAPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEHEH KMHETHUYECKON DHEPTUU TETUIOBOTO JIBHXKEHUS MOJEKYI C
abCONIIOTHOM TeMIlepaTypou, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOro 3apsja, 3akoH KyioHa, mnpu 3TOM pasiauyaTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUILIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3audarh yCIOBHS MX O€30MaCHOr0 HUCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUNU WU
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBaTh MpodaeMy/3anady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 NPEJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIbBL;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh M3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCcUpOBaTh PE3yIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TabMIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

coOoaTh MpaBuia 0€30MacHOrO TpyJa NpU MPOBEACHUU UCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKU HEMTPOTHUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

MCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIMN U MPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJSIPHOM MH(GOpMAaIMK, IOJIYYEHHON W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYy4aeMyto HH(POpMaLHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOILET0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOT UM,

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3HKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHusi OE30MACHOCTH TPH OOpalIeHHH € MpUOOpaMH W TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPY’KaIOIIEH cpejie;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpPUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 0OYJAIOIITIXCSI YMCHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MpHU pelieHUuU (PU3NYECKUX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOTO TMOJIsI Ha
MPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3aAlMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3IU4HBIX  Cped) U

AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCTHONB3YsS (U3UYECKHUE BEIMYMHBI:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Awmmepa, cuna JlopeHna, MHIyKTMBHOCTb
KATYIIKW, JHEPTUs DJIEKTPUYECKOTO M MATrHUTHOTO IIOJIEH, MEPUOJ M YacTOoTa
KoneOaHuil B KojebaTenTbHOM KOHTYype, 3aps] M cujla TOoKa B TIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJIA JIMH3bI, MPU OMMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKUI
CMBIC]T HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUEHHS M EAUHMIIbL, YKa3bIBaTh
(GbopMyJibl, CBA3BIBAIOIIME TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEIMYNHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCHOJIb3Ys
(bu3nYecKrue BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, EPUOJT MOTypacaia, SHEPTUs CBIA3U



aTOMHBIX SIJIEp, NPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUYECKON BETUUNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapAIIEILHOTO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHEUMHOTO PacIHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA it GoTtodrddexra,
3aKOH COXPAHEHHUS] DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MAcCOBOIO 4YMciia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JIaCTH)
PUMEHUMOCTH;

OMPENIEIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBAaTh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynrpoBath NpodiaeMy/3aaady U TUIOTE3y YUeOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJIATh MPAMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEI0BATh 3aBUCUMOCTH (DM3UYECKUX BEIIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEAOBaHNUS,

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JESATENHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1A0OPATOPHOTO
o00opyI0BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACHITh (PU3NUECKHE BEIHMYUHBI U (HOPMYJIBI,
HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUWBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUsI PU3NIECKON BEIUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUI C ONOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHE SIBICHNUS,

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMM U MPECTABICHUS
y4eOHOW W Hay4YHO-TIONMYJSIPHOW WH(GOpMAalWK, TONYYCHHOW W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOJy4aeMyt0 HH(POpMaLHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHX
YCTPOICTB, pa3nuyaTh YCIOBUA UX 0€30MaCHOIO MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU 115
oOecrieyeHus: 0€30MAaCHOCTH MpU OOpalllEeHuH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbsl U COOJIIOJIEHHUS] HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PALUOHAIBHO PpacHpelneisaTb OO0sI3aHHOCTU U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoanubie IIpakTuueckue (mudpp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6nunoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bu6muoreka [{IOK
' TEOpHH https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

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



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

Utoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnuoreka [JOK

41 MeKTPOCTATHI 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYeCKUil TOK. TOKU B 12 bu6nmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME



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

11 KITACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aesioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1nojie. D1eKTPOMAarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KoJIe0aHus! https://m.edso0.ru/7f41c97¢
MexaHu4ecKue U 3JIEKTPOMArHuTHbHIE bubnnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJLHOCTH

OCHOBBI crielMaIbHON TEOPUHU bubmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK

4.2 4
Crpoenne atomMa https://m.edsoo.ru/7f41c97c
bu6mmnorexa [JOK
4. A
3 TOMHOE SIAPO 5 https://m.edso00.ru/7f41c97c
Htoro no pasneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Wroro no pazneny 7

Pasnea 6. OBOBIIIAIOIIEE ITOBTOPEHHUE

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

bubnnoreka [HOK
1 4
6 Obobmaromee nosTOpeHue https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

OKPY>KHOCTH

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoasnbie IIpakTnyeckue op
n/n Bcero u3y4eHusi  oOpaszoBaTe/IbHbIC
padoThbI padoThI
pecypcsl
®u3nka — HayKa O MpUpOJE.
Hayunsie MeTz bl HO?I,)HE:IIJHI/ISI 1 bubmorexa LHOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Posb 1 MmecTo ¢uzuku B
(dhopMHUpPOBaHUM COBPEMEHHOM 1 bubmmorexa [JOK
Hay4YHOUN KapTUHBI MUpA, B https://m.edso0.ru/ff0c33e6
MPaKTUYECKON AEATEIbHOCTH JIIOIEH
MexaHudeckoe ABUKEHHUE.
OTHOCHUTENBLHOCTh MEXaHUYECKOT'O 1 Bbu6mmorexa [JOK
newxenusd. [lepemenienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpAMOIMHENHOE 1 bubnuorexa [IOK
IBVOKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSAMOJIUHENHOE 1 bubmuorexa [JOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e
CBobogHOE majienue. Y CKopeHue 1 Bbu6mmorexa [JOK
CcBOOOIHOTO ITaCHNSA https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOe 1BUXKEHHE.
. bubmuoreka [JOK
JIBM>KeHHE MaTepruaIbHOM TOYKH 110 1

https://m.edsoo.ru/ffOc3ada



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

HpI/IHHI/IH OTHOCUTCIBHOCTHU

Kunernueckas sHeprus

8 I'anunes. MuepuuaabHbIe CHCTEMBI bubmorexa IJOK
' p Hv https://m.edsoo.ru/ffOc3be8
orcyeTta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [IpuHnun
9 CyNnepHno3uiuu cui. Bropoi 3aKkoH bubmotera [JOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa 1151 MatepraibHOM TOUKH
Tpernii 3akoH HproToHa 1151 bubnnorexa [IOK

10
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsKkecTu. IlepBas kocMudeckas bubmorera [JOK

Hep https://m.eds00.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cwuia tpenus. Koaddunment

13 TpeHus. Cuia COpOTUBIIECHUS IIPU bubnnorexa [IOK
JIBVKEHHUH TeEJa B )KUJIKOCTHU WIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHOE U BpanaTeabHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubmnoreka IIOK
tena. MomenT cuibl. [lnedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO Tea
NMynbsc MmaTepualbHON TOYKH,

15 CHUCTEMBI MaTEPUAJIbHBIX TOYEK. bubmuorexa [JOK
Hmmynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMInyJibca. PeakTuBHOE IBUKEHUE

16 PaboTa 1 MOIIIHOCTE CHIIBI. Bbu6morexa [JOK

https://m.edsoo.ru/ff0c4502



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

17

18

MaTepuanbHOW TOUKU. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUH

[ToreHumanbHas 3HEprus.
[ToTeHumanbHas HEPrus ynpyro
ne(OpMUPOBAHHON MPY>KUHBI.
[loTeHumanbHas sHEPrus TeIa
BOJIM3M MOBEPXHOCTH 3eMIIU

ITorennuanbpHLIE U
HETIOTCHITHAIbHbBIE CHJTbI. CBS3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUn
CHUCTEMBI Tell. 3aKOH COXpaHEeHUS
MEXaHUYECKOHN YHEPTrUun

bubmnoreka IIOK
https://m.edsoo.ru/ff0c461a

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

19

20

21

22

JlaGopaTopnas pabota
«MccnenoBanue cBsi3M pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOU
SHEPTruM Teja Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KTYTa»

KoHnTtponbHas pabora 1o Teme
«Kunemaruka. /lnHamuka. 3aKoHbI
COXpaHEHHUS B MEXaHHUKE

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Muddysus

Xapakrtep IBUKEHUS U
B3aMOJCHCTBHS YaCcTHUII BEIISCTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
1 TBEPJIBIX TET

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

23

24

25

Macca mounekyin. KonudectBo
BemlectBa. [locTostHHas ABoraapo
TemmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Lenbcus

HUneanpusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEW KMHETUYECKON IHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

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

27

28

29

30

31

32

3akoH J[anbToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH
MEX1y IapaMeTpaMu COCTOSTHUS
Pa3peKECHHOTO ra3ay

N3onporieccrl B uaeaaibHOM rase u
ux rpaduyeckoe mpeacTaBICHIE

Brytpennsis sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3meHenus. KomuectBo
TEIUIOTHI U paboTa. BHyTpeHHSIs
SHEPrusi OAHOATOMHOI'O UJICAJIBHOTO
rasa

Bunasl Temionepenaun

VY nenbHas TEMI0EMKOCTh BELIECTBA.
KonngecTBo TenmnoTs! mpu

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c5c36

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



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

Terionepeaaye. AnnadaTHbII
npoiiecc

IIepBbIil 3aKOH TEPMOIMHAMUKHA U

bubnnoreka [IOK

33
€ro MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh IpoIieccoB B
34 npu (I)) e. Bropoit I3)2111;101{ bubmorexa HOK
PHpOJE. BTOP https://m.eds00.ru/ff0c6230
TEPMOTUHAMHKH
35 [Mpunnun aeiicteus u KITJ{ bu6mmoreka [JOK
TEIUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [{ukn Kapuo u ero KIT/T
37 DKonorndyeckue npoodIeMbl
TEIUIOIHEPTETHKH
O06o0maromuii ypok
38 «MOJII?K HI;I Hazp ¢u3uka. OCHOBBI bu6nmorexa [IOK
Yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMHKI
KoHnTtponbHas pabora 1o Teme
39 «Monexynsipnas pusuka. OCHOBBI bubmmorexa LHOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpazoBaHue M KOHIACHCAIHSL. bubmumoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCHTEIbHAS
41 BJIAKHOCTh BO3AyXa. HachlleHHbIH bubmotera [JOK
Ayxa. - https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
aMmopdHbBIC Tel1a. AHU30TPOTIHS
? ¢ P bu6mmoreka [JOK
42 CBOICTB KpucTamioB. JKuukue

Kkpuctajuibl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBneHue n KpUucCTaJllIM3alu.

43 VenapHas TEIUIOTa IJIaBICHUS bubmorexa [TOK
A ' https://m.eds00.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca
P https://m.eds00.ru/ff0c6820
DJeKTpu3aus Teil. DICKTPUUECKUI
45 3apsia. JlBa BuUIa SJIEKTPUYECKHUX bubmorexa [TOK
PA. s P https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOAHHMKY, TUAICKTPUKH H
46 ncf)n TIPOBOIHUKHU 3aK§H bubmotera [JOK
YHPOBOA ' https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS ANEKTPUUYECKOTO 3apsaa
B3aumoneiicTBue 3aps/10B. 3aKOH
47 Kynona. TodeuHbIi 2JIEKTPUUECKHUI bubmmorexa [JOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssx€HHOCTB IEKTPUYECKOTO
noJist. [lpunHnun cynepno3unuu bubmumoreka [IOK
48 .
ANIEKTPUUYECKUX TTosiel. JInHum https://m.edsoo0.ru/ff0c6df2
HAPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHYECKOTO
49 noss. [lorennman. PazHocTh bubmorexa HOK
' tat. https://m.edso0.ru/ff0c6f00
MTOTCHINAJIOB
ITpOBOTHUKY U TUAJIEKTPUKH B
50 3J1I:3K OCTaTHYECKOM HOIjIe bubmorexa HOK
P ’ https://m.edso0.ru/ff0c7018
Jusnexrpudeckas IpOHUIIAEMOCTD
N bub OK
ol OnexrpoéMkocTs. Konnencatop nomotera L

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

DNeKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHZIEHCaTopa

JlaGopaTtopHnas pabota "M3mepenne
AIIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIIMTI AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
arnrmapara, CTpyWHOro mpuHTEpa.
DIIeKTpOCTaTUYECKAs 3aIHUTA.
3a3zeMiieHHe IEKTPOPHUOOPOB

DIIEKTPUUYECKHM TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma it
y4acTka Lenu

[TocnenoBarenbpHOE, APALIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBOHUKOB. JlabopaTtopHas
pabota «3yyeHue cMenanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTP AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

3akoH OMa A1 OJIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenue DJIC ncTtouyHrka Toka U
€ro BHYTPEHHETO COMPOTUBICHUSD)

DneKTpOHHAas POBOJIUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTh

0.5

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

60

61

62

63

64

65

66

67

COIIPOTUBJICHHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAs
Y TIPUMECHAsl IPOBOAUMOCT.
CaoiicTBa p—N-niepexoa.
[TonynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
DIIEeKTPOIIn3

DJIEKTPUYECKHM TOK B raszax.
CaMOCTOSITENbLHBIN U
HECaMOCTOSITEJIBHBIN pa3ps.
Momnuus. [Inazma

DnekTpuueckue mpruOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuna TexHuku
Oe3omacHoCTU

Ob6o06maromuit ypok
«DNEKTPOIUHAMUKA»
KoHnTtponbHas pabora 1o teme
«2nekrpocraruka. [locTtosHHbIN
AJeKTpUUeCcKuid TOK. Toku B
Pa3IUYHBIX CpeIax»

PeszepBHblii ypok. KonTponbHas
paboTta no Teme "DNeKTpoAMHAMHUKA"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc

bubmnoreka IIOK
https://m.edsoo.ru/ff0c88be

bubmnoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8c56



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

PeseprHbIil ypok. O6001maronuit bubnunorexa [IOK
ypok o temaMm 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

68

68 4 4


https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI M X

B3aUMOJICHCTBHE. MaruuTHOE moJe.

BekTop MarHuTHOM MHAYKIIHAH.
JlvHUM MarHUTHOM MHIYKIIUU

MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OmBIT DpcTena.
B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

JlaboparopHas padota «3yuenue
MAarauMTHOI'O ITOJIA KaTylIKHU C
TOKOM»

JleficTBHE MAarHUTHOTO MOJIS Ha

MIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

JlaGoparopHas paboTa
«HccnenoBanue nerucTBUS
ITOCTOSITHHOT'O MarHUTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsKEHHYIO
yactuny. Cuia Jlopenua. Pabora
cunel JIopeHia
DNeKTpoOMarHuTHasi UHAYKITHSI.
[ToTok BeKTOpa MarHUTHOMN

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThl

JlaTa
IpakTnueckune
HU3yYeHHUs
padoThbI
1
1

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

unaykiuu. IJ1C nHaykiuu. 3akoH
3J€KTPOMATrHUTHON UHAYKIIUU
Dapanes

JlabopaTopHas pabora
«HccnegoBanue SBICHUS
AJICKTPOMArHUTHON UHIYKITUNY

NuayKTUBHOCTD. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHAYKITUU. DHEPTHsI
MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHuTHOE TOoJIe

TexHuyeckue ycTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
ANEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTETHU
3J€MEHTapHBIX YACTHII,
WHIYKIMOHHAsS TIeYb

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6matronuii ypok « MaranutHoe
noJje. DJIeKTpOMarHuTHas
WHTYKITUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

12

Kontpoinbnas paboTa mo teme
«MarsuTtHoe noJe.
DNeKTpOMarHuTHas UHAYKIIHS»

CB0OOIHBIE MEXAHNYECKIE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJIeOaHHH.
[IpeBpatuenue sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

JlaGopaTopHas pabora
«MccnenoBanre 3aBUCUMOCTH
Meproa MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI
rpy3a»

KonebaTenbHbIN KOHTYD.
CB0OOOHBIE ANMEKTPOMArHUTHBIC
KoJieOaHus B UI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMHU H
3JIEKTPOMAarHUTHBIMU KOJeOaHUsIMU
®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUH B HJICATHHOM
K0J1e0aTeJIbHOM KOHTYpE

but6mmoreka [JOK
https://m.edso0.ru/ff0cb820

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

17

18

19

[IpencraBnenue o 3aTyxXarUmx
KoseOaHusx. BelHyKIeHHBIE
MeXaHHIECKHUE KOJIeOaHuUs.
Pesonanc. BeinyxkeHHBIE
ANIEKTPOMATrHUTHBIC KOJIeOaHUs

IIepeMeHHBIN TOK.
CuHycouganbHbIi IEPEMEHHBIN TOK.
MOo1HOCTb IEPEMEHHOI0 TOKA.
AMIUIATYAHOE U JEHCTBYIOLIEE
3HAYEHHUE CHUJIBI TOKA M HAIIPSHKCHUS
Tpauchopmarop. [IpousBoactso,
nepeaaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU
YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKQ, FEHEpaTOpa MEPEMEHHOTO
TOKA, JIMHUH dJIEKTponepenayd
DKOJIOrM4ecKre pUCKU Ipu
IIPOU3BOJCTBE DJIEKTPOIHEPTUH.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPTUU B TOBCETHEBHOMN
KU3ZHU
MexaHuuyeckue BOJIHBI, YCIOBUS

acupocrtpanenus. [lepuon.
21 I()jKOppOCTBppaCHpOCTpaEIeHI/IH " bubmmorexa [JOK
https://m.edsoo.ru/ff0ccab4

JuinHa BoJHEL. [lonepeuHsie u
IIPOJIOJIbHBIE BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. [ poMKOCTH bubnuotexa [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoMcTBa U ckopocTh. [1lkana bubmmorexa [JOK

https://m.edsoo.ru/ffOccfeQ

AIEKTPOMAarHUTHBIX BOJIH
[TpuHIHITBI paTuOCBsI3K U

24 TeneBuaeHus1. Pa3Butue cpencts
cBA3u. Pagnonokanus

o5 Konrponsnas pabdora «Konebanus u bu6muoreka [{IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHEHOE pacpoCTpaHEHUE

26 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK

TodeuHblid ICTOUYHMK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

33

34

35

36

OtpaxxeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
M300paXeHM B IIIOCKOM 3epKalie

[Ipenomnenue ceta. [lomHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlabopaTtopHas pabota «3mepenne
MOKa3aTesIsl MPEIOMIICHHS CTEKIIa

JIunsel. [TocTpoenne n3odpaxeHuit
B nuH3e. PopMysa TOHKOU JIMH3HIL.
VYBenu4yeHne JIuH3bI

JlaGoparopHas paboTa
«HccnenoBanue cBONMCTB
M300paKeHUH B TMH3AX)»

Hucnepcus ceta. CIoXHBIN cCOCTaB
6enoro csera. L{er. JlabopaTopHast
pabota «Habmonenue aucnepcuu
CBETa»

Hutepdepennus ceta. udpakius
ceta. JluppakunonHas pemérka
[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre mpuOOPHI M YCTPOUCTBA
U YCJIOBHS UX 0€301acHOTro

MIPUMCHCHUA

['panuLbl TpUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [{TOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

[ToctynaTel ciennaibHON TEOPUH
OTHOCUTEILHOCTH

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKpAIIEHUE JATUHBI

OHeprus U UMITYJIbC
PENATUBUCTCKOM yacThlbl. CBS3b
MAacchl € SHEPrUel U UMITYJIbCOM.
DHeprus noKost

Konrponsnas padora «OnTHka.
OcCHOBBI CHIELIMATILHON TEOpUU
OTHOCUTEIILHOCTH

®otonsl. ®opmyna I1nanka.
DHeprus ¥ UMITYJIbC POTOHA

OTKpBITHE U HCCIIEIOBAHUE
dhotoaddekra. OnbiTe A. T
CroneroBa

3akonbl porodddexra. YpaBHEHHE

DitamTeriHa st potorddexra.

«Kpacnas rpanuna» ¢portodddekra

JaBnenune cBera. OnwiTse [1. H.
JlebeneBa. XMHUYECKOE IEHCTBUE
cBeTa

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE IPUMEHEHHE!
(dboTorIeMEeHT, POTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bub6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



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

45

46

47

48

49

50

51

52

53

Perrenue 3amad mo reMe «D1€MEHTEI
KBAHTOBOW OIITUKW

Monenb aroma Tomcona. OmBITE
Pesepdopaa o paccesauro a-
yactull. [lnanerapnas Mozaens aroma

[Toctynatel bopa

W3nyuenue u nornouieHue GoToHOB
IIpU NIEPEX0/I€ aTOMA C OJTHOTO
YpOBHS SHEPrUU Ha JIpyrou. Bubl
CIEKTPOB

BommoBele cBoiicTBa yacThIl. BoJIHEI
ne bpoiina. KopnyckyisipHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PaJUOAKTUBHOCTH.
Omnertel Pe3epdopaa o
OTIPEJICIIEHUIO COCTaBA
PalMOAKTUBHOTO U3ITyYCHHUS

CgoiictBa anb(da-, 6era-, ramma-
n3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nyuenue

DHeprus CBSA3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbIin

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmmoreka [{OK
https://m.edsoo.ru/ffOdOafa

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

peaktop. [Ipobnemsbl, mepCcreKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI AJIEPHOM
SHEPTEeTUKHU

DyeMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pPEruCTpalvy 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMeHTalIbHbIE
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3NIeCKOil KAapTHHBI MUPaY

Bup 3Bé3nnoro Heba. Co3e3aus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BuauMoe ABkeHue. CoaHeuHas
cucTreMa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Connue. CosHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CostHIA U 3BE3]T

57

58

59

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
nocie0BaTebHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

Muineunsiit [1yTe — Hamma
TI'anaxtuka. Ilonoxxenue u ABIMKEHUE
Comnnna B I'amaktrke. ["'anakTuky.
UYEpHble ABIPHI B sApax rajJakTHK

Bcenennas. PaszOeranuve rajakTuk.
Teopus bonpioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

60

61

PenukroBoe uznyueHue.
MeraranakTuka

Hepemennsie nmpoGiembl
aCTPOHOMHUHU

KonTponbHas padoTta «DeMeHTHI
aCTPOHOMHUU H aCTPOPHUIUKI»

62

O6o6maromuit ypok. Ponb Gpusuku
Y aCTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJOTMICCKOM, COIMAILHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YeJI0BeKa

63

64

65

O6o6mmaromuit ypok. Pois u Mmecto
(U3MKH 1 ACTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posb
¢bu3MuecKoi Teopun B
(hopMHUpPOBaHNUY TIPEACTABICHUH O
¢bu3nveckoil kapTHHE MUpa

O6o0maromuii ypok. Mecto
(bu3MYECKOI KapTUHBI MUpPA B
00I1IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTAaBICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarHuTHOE MoJIe.
DneKTpoMarHuTHasi UHAYKIUS



PesepBHblii ypok. OnTuka. OCHOBBI

67 CTEeLUAIBbHON TEOPHH 1
OTHOCHUTEILHOCTH
Pesepnsiii ypok. KBantoBas (usnka.
68 DNeMEeHThI ACTPOHOMUU U 1 bubmorexa TIOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 08 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Gusuka / KacssnoB B.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«IPODA»; Akinonepnoe odiectBo «M3narensctBo «IIpocBemienme»

» dusuka, 11 kimacce/ KacesinoB B.A., O611ecTBO ¢ OTpaHUYCHHOM
oTBeTCTBEHHOCTHIO «JJPODA»; Akimonepnoe obiectBo «M3aaTenbeTBo

«IIpocsemienue»

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

MHTEPHET






