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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLENIUKA TpenojaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOAUMOCTb pPEATU3alMU MEXIPEAMETHBIX
CB3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpenMeramu. B Helt
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHMM  Ompenenser Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS NPHU BHINIOJHEHUU UMHU YY€OHBIX HCCIIEIOBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEero ooimero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs



dbopMHUpOBaHKE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE 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
CONepKaHMsI, TIOCBAIMIEHHBIX OKOJOTHYECKUM MpoOjeMaM 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 (U3UYecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CUCTeMHO-IeSTENBHOCTHBIN TOJIX0/T B Kypce (U3UKU peainu3yeTcs MPEexe
BCEro0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonpmioe BHUMaHWE yOENSETCS PEHICHUI0 PAaCUETHBIX W KAaYeCTBEHHBIX
3anmay. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HBIX pa3naesioB. J|Jisi KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MIPEAMETOB €CTECTBEHHO-HAYYHOTO NHKiIa. B kabuHere (Qu3nku AOIKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

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

JlaGopaTopHoe 00OpyIOBaHHWE I YYEHUYECKHX TNPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX 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 TPHUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUN OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTikeHne STUX IieNiel 00ecreunBaeTCsl 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, ODJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH,

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 MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CaMOCTOSITEIHHOTO TIJIAHUPOBAHUS U TPOBEIACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE CPEIHEro OOIIero
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pPalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelacT BBIOOD
MpOBEeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIUXC.

COAEPKAHUE OBYUYEHMUSA

10 KVIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka o mpupone. HayuHble MeTOAbl MO3HAHHS OKPYKAIOIIETO
Mupa. Ponb 3KcliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
OKCnepuMeHT B QU3HKE.

MonenupoBanue (HU3MYECKUX SIBICHUNM W TpolieccoB. HaydHbie TUmoTessl.
duznueckre 3aKOHBI U TEOpUHU. [ 'paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cuctema otcu€ra. TpaekTopusi.

Ilepemelnienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIieHnil U CI0KEeHHE CKOPOCTEH.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMENICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonuneitnoe  nBuxkeHue. JIBMI)KEHHE  MaTepUAIbBHOM  TOYKHA  TIO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.



TexHu4yeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEITHbIC U PEMEHHBIC MTEPEIayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkKeHUs Tena, OpPOIIEHHOrO IOJ YIiOM K TOPU30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLICHHS MEXAY NYTSAMH, IPOMIACHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE IMPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTH  ['amunes.  IlepBbid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUJIs MaTepUalibHOM TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUsS U cuiia TpeHus nmokos. Koaddumument tpenus.
Cuita conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTymarensHOE ¥ BpamaTeabHOE IBIKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.



CpaBHeHUE CUII TPEHHS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHKAIOUIUMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPIAOTO TeENa, HMEIOLIETO0 OCh
BpAILCHHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPIusl. ITorennumanbHas SHEprus YIIPYTO
nedbopmupoBaHHor  npyxkuHbl.  [loTeHumanpHass  SHeprusi Tela  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[loTeHumanbpHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: BOJAOMET, KONED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OnbIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crioco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3ITyYeHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHOUNBI  OEWCTBHUS  TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosQuuueHT mnosie3Horo
nerictBus TemioBo mamuHbl. [{ukn KapHo u ero kod>pduumMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu



H3meHeHne BHYTpPEHHEH JHEpruu Teja MpPH COBEPIICHWU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue spupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa masieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUSI KPUCTALTMYECKOTO BEIlECTRA.

JleMoHCTpanus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3auus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUYECKUM 3apsia.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM MW AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jlvanexrprdyeckas MpOHULIAEMOCTb.

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



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: HJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBICHUE. Y IEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKa.
3akoH Oma 11 OHOM (3aMKHYTOM) 3yieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

DJIEKTpOHHAsT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOHUKHU. CobOcTBeHHas u pUMecHast MPOBOJANUMOCTh
noJiynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALNS. DIEKTPOIH3.

DNeKTpUUeCKU TOK B Tra3zax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKA, DJEKTPOHArpeBaTelibHbICe MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.



[IpssMoe wW3MepeHHe DIEKTPOABHXKYyIIeW cuibl. KopoTkoe 3aMbIKaHHE
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMeniaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexkTposusa.

Me:xnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, Qunyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboiia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOW NIPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEGKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHE), JIBHUraTeilb BHYTPEHHETO
cropaHusi, mapoasi TypOMHa, OBITOBOM XOJOJIWUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJIy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpEeBATEIbHbBIC npuOopHl,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KUIIACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAA UHOYKYUA
[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHImMn cynepro3unuu



MAarHUTHBIX MNOJIEN. JIMHMM MarHUTHOM WHAYKUMU. KapThHa JIMHUKA MarHUTHOM
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarnutHoe TOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKUIHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOJIyJib M HalpaBlieHHE. J[BUkeHUEe 3apsSKEHHON YaCTULIbI
B OJIHOPOIHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne ANEKTPOMArHMTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAsS CUla HWHIYKUIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuun dapanes.

BuxpeBoe nsnexkrpuueckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CAaMOMHIYKLIMH. OJEKTPOJBIXKYIIAs  CHUJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: I[OCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbLE KOJICOAHUA
Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJICOAHUSL.
["apmonnueckue koneOanws. Ilepwos, wactoTa, amrumMTyaa ¥ (aza KoJeOaHH.



[Ipy>KMHHBIM MasTHUK. MaTeMaTu4ecKui MasTHUK. Y paBHEHHE TapMOHHYECKUX
kosnebanuil. [IpeBpaiieHue s3Heprun Npu rapMOHUYECKUX KOJIEOaHUSIX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpE. AHAJOTHSl MEXIYy MEXaHUYEeCKUMU U
AJIEKTPOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATBHOM KOJIEOATEIIBHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYXI€HHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMSL.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [Ipon3BoacTBo, nepegadya U MOTPEOICHUE IEKTPUUECKON
HHEPrur. DKOJIOTHUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYEeCKHE YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OATENbHOM cHUCTEMbl (IPYXUHHBIA WIH
MaTEeMaTHYECKUN MasTHUK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MOCNEeNOBAaTENIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHre MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MONgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana >ne€KTpOMArHUTHBIX BOJH. [I[prMeHeHrEe 3JIeKTPOMArHuTHHIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyecknue yCTpOMCTBAa M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPaHEHNE MONIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenunu u auppakuud MEXaHUYECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJieOaHU.

HccnenoBaHue  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3anus, Tudpakiuus, UHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMONMHENHOE pacHpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUS CBETa. AOCOTIOTHBIN MMOKA3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKas Cuiia TOHKOW JuH3bl. [locTpoenue uzoOpakeHHil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEpPGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue YyCTpONCTBA M MPAKTHUECKOE MNPUMEHEHHE: OYKH, JIyTa,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTUKA, AUPPAKIIMOHHAS PEHIETKA, MOISPOHI.

Llemoncmpayuu



[IpssMonuHEITHOE pacTpoCcTpaHEHUE, OTPAKECHHE U TMPEIOMIICHHE CBETA.
Onrtuueckue mpuoOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpoCKoIia, TeJIecKomna.

HaGmronenune natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[ToyyeHue ciekTpa ¢ moMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

W3mepenne moka3aTesi MpeJIOMIICHHS CTEKIIa.

HccnenoBanre CBONCTB H300paKEHUH B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pazgesa 6. OCHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

I'panunel  IPUMEHMMOCTH  KiacCuyeckor — MmexaHuku.  [locrynarel
CIIELIMAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpALICHHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa 11t hoTodpdexra. «KpacHas rpaHuiay
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Ombitel Pesepdopra mo paccessHuo o -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W moOTrJIONIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJIOPO/IA.

BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TuHeyaToro CexTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuto  cocrasa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sI€Ep.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonpl HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanrie TpeKoB YacTUll (110 TOTOBBIM (OoTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Oranel pa3BUTHsI acTpoHOMUU. [IprKiiagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
ACTPOHOMMUMU.
Bun 3Bé3mnoro Heba. Co3Be3ausi, spKkue 3BE3IBI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.



ConnHeuHas cuctema.

Connue. ConHewynast akTUBHOCTh. Mcrtounuk sHeprun ConHua W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEHHEE CTpOoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HabmroieHuss HeBOOPYKEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Pony ¢usuku uW acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTUHE MHUpa, MECTO
(bu3nuecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPO/IE.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKLUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHUe TUIOMIAAU TIOCKUX (GUryp u 00bEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paualyy HA )KUBBIE OPraHU3MBI.



Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKU, CHEKTPaIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIUOHHAS II€Yb, pajap, paguoNpUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS OTTHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmkay J0HKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUUMXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHHE KUZHEHHOTO
ONBITA U OMNbITA AEATEIBHOCTHA B NPOLIECCE pean3aluy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLIKMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTb B MHTEpPECAX TI'PaXKJaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpTraHU3aIiy;

YMEHHUE B3aMMOJEHCTBOBATH C COUMAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JESATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;



CIOCOOHOCTh OILICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC pPELICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAYyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npuUcylero (pu3ndeckoil Hayke;

5) Tpy10BOTr0 BOCTIMTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpesie Ha OCHOBE
3HaHUS LeJIed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JAESITEIbHOCTH 3KOJOTMYECKON HaIlpaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIIECCe
u3ydeHus: (QU3MKA  OCYHIECTBISATH  HPOEKTHYHD M HCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (OopMyJNIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU AEATEIBbHOCTH, 33JaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHXKECHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MNPOTUBOPEYMSI B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:



BJIa/IeTh HAy4YHON TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMU U METOJaMHU
bu3nYecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCIIE TIPH CO3JJaHIH YU€OHBIX POEKTOB B 00JIaCTH (U3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UpOBaTh TOJYYCHHBIE B XOJE€ pCEHICHUS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a4UH, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIydeHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH TOWCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHPOPMalUMU pa3iUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTWI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMUTUEHBI, PECypcoCOEepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTHUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIIOJIb30BaAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJIEHA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa W KaXJOr0 yYaCTHHKAa KOMAHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 00JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX TNPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHMUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;



MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpH aHAIW3E pPe3yIbTaToB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS AMOIIMOHATbHBIH UHTEIICKT, MIPEIOJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO EIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTMH, B IPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBMUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, MHEePIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] MPU pPelIeHnH (PU3NIECKUX 3ajad;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, IBMKEHUE 10 OKPYKHOCTH, HHEpIus,
B3auMOJIelicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpPEBAHUHM (OXJIAXKICHUH ), TEILNIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMS, TUIABJIEHUE, KPHUCTAJUIA3ALUs, KUICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBs3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCaXx,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aps10B;



OMKCHIBATh MEXAHHYECKOE JIBIDKCHHE, WCIONB3ys (DU3MYECKUE BEITUYHHBI:
KOOpAMHATA, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWK NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEeMbIX BEJIMYMH, WX OOO3HAUYCHHS W €IUHMUIIbI,
HaXoJUTh (OPMYJbI, CBA3BIBAIOUIUE JAaHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMU;

OMUCHIBATh W3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3UYECKHME BEJIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrUsi XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTta rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsi,
ANEKTPUUYECKOE T0JIE, HAMPSXKEHHOCTD MOJIsl, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCTIONB3YS (PU3UYECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHLUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiga, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM XU3HU;

BBITIOJTHATDh DKCIEPUMEHTHI 0 MCCIIEAOBAaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBAThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHHUS M WMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (U3MUECKMMH  BEIWYMHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX W3MEPEHUM, IPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Y4eOHOIrO SKCIEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJln3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

pelIaTh Ka4eCTBEHHBIC 3a1a4M: BBICTPAUBATh JOTUUYECKU HEIIPOTUBOPEUYUBYIO
LIEII0YKY PACCYKICHHUM C ONOpPOM Ha WM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHON MH(pOpMALUK, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0 MHUpPA, B PpPAa3BUTHE
TEXHUKHU Y TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYXKAOUIEH Cpee;

paboTaTh B TpyHIe C BBHIIOJHEHHUEM pa3MYHBbIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpaCHpelesTh OOS3aHHOCTU U
IIJJAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIJIEMBI.

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBIM UCTOYHUK CBETA, sIACpPHas
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa MPH PElIeHUU (PU3NUIECKUX
3az1ady;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTPUUECKasl TPOBOAUMOCTD,



TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAaTHUTHOE NIEUCTBHUS TOKA, B3aUMOCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poToaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas
PaOaKTUBHOCTE;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3NIHYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUUCCKUI 3apsjl, CHJa TOKa, JJICKTPHUUECKOE HAMNPSIKCHHE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, JJICKTPOJBIDKYINAsA CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHia, MHIYKTUBHOCTH
KAaTyIIKWA, SHEPrUsl SJECKTPUYECKOrO0 M MAarHUTHOTO IOJIeH, MEpHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWila TOoKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONMHUCAHUM TPABUIBLHO TPAKTOBATh (PUBHUYECKHI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYCHHS U EJAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJB3YS
bu3MYecKrue BEJIMYHMHBI: CKOPOCTHh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEpHO/I TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (HU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3YS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHCHHUS DHEPTUH, 3aKOH COXPAaHCHHS HMMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHCHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTIPEICIIATh HAIIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, CcuJibl AMmepa u cuibl Jlopenna;

CTPOUTh W OIHCHIBATh H300paKECHHE, CO3/IaBaeMOE€ IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;



BBITIOJTHATh JIKCIIEPUMEHTHI 110 MCCIIENOBAHUIO (DU3UYECKUX SIBICHUA W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemars pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOopMaIuio;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 UCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMNIIbI B PELIEHUE PACCMATPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KonnuectBo yacoB DIIEKTPOHHBIE
HaumenoBanue pa3iennoB u Tem U poBbIe
Ne n/m P Kontponbuble = Ilpaktuueckue (macpp )
MIPOrpaMMBbI Bcero oOpa3oBaTebHbIC
paboThI paboThI
pecypcbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAHEHUS 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 bubmuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
32 OcHOBbI TEpMOZHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 but6mmorekxa [IOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
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Paznen 4. JIEKTPOIUHAMUKA

bub6numoreka [IOK
1 eKTpoCTaTIa 10 ! https://m.eds00.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnmnoreka HOK
4.2 12 1
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KonnuecTBo yacos ONEeKTPOHHBIE
Nen/m = HammeHoBaHHE pa3/ieiioB U TEM MPOTrPAMMbI Koutpombibie  IIpakTuueckue (umdposbie)
Bcero oOpa3oBaTebHbIC
paboThI paboThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosne. JIeKTpoOMarHuTHast 1 1 3 bubnnorexa [JOK
' VHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHu4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnuoteka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIC bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornrurka 10 3 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [{OK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3NKHU
bubmmoreka IIOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1 https://m.edsoo.ru/7fA1c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6nmorexa LIOK
61 Obobuaromee nosropente 4 https://m.edso0.ru/7f41c97¢c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KoanuectBo yacoB DJIEKTPOHHBIE
No udpoBbie
Tema ypoka Konrponsnusle  IIpaktudeckue
/1 Bcero oOpa3oBarebHbIE
paboThI paboThI
pecypceel
®uznka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METO/bl TIO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢puszuku B hopMUpOBaHUHT
COBPEMEHHOM (El)a HOMU K(E_ I’EI/IHIE)I MUpa, B 1 bubmorexa [IOK
P i P 1Pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
Mexanundeckoe aBrkeHrne. OTHOCHTEIBHOCTh
MEXaHUYECKOTro JABHKeHus. [lepemenienne 1 bubmorexa HOK
g - HIepeMetl ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE MPSAMOJMHENHOE ABUKESHHUE 1 bubmorexa HOK
P p A https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 bubmuoteka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe nazieHne. Y cKkopeHne CBOOOIHOTO 1 bubmuorexa [IOK
najcHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npumxenue. [[prmxenue 1 bubmmoteka IIOK
MaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anumest.
HNuepumnansHbie cucTemMbl oTcueTa. [lepBbiit 1 bubmorexa HOK
pI - Hep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIUn cynepno3uiuu
N P Hep bubmuoreka [{OK
cui. Bropoit 3akoH HerotoHa s 1

MaTepHaHBHOﬁ TOYKHU

https://m.edsoo.ru/ffOc3be8
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10 Tperuii 3akoH HeroToHA 119 MaTepUaIbHBIX Bbu6muotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMUpHOTO TsiroTeHus. Cuina bubnmnoreka HOK
TsKecTu. IlepBasg KocMHuuecKkas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmorexa [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyT K https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koapduument tpenus. Cuia
13 cor OTEIBJ'IGHI/ISI i ql)/lq),HBI/I)KeHI/II/IID Tena B bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WU Taze
[ToctynatensHoe U BpalareibHOE ABHKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubnnorexa [JOK
[Liteyo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITynbe cuibl. 3aKOH bubmmnoreka HOK
COXpaHEeHUs UMITylbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u moutHocTh cuibl. Kunernueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 brbmmorexa LTOK
p p o p https://m.edso00.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHUsl YIpyro neGopMupoBaHHON bubmuoreka [JOK
npyxuHbl. [loTeHManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIN3M IOBEPXHOCTHU 3eMITU
[ToTeHIMaTBHBIC U HETIOTESHITUATBHBIC CHJIBI.
CBs13b pabOTHI HEMOTEHIMATBHBIX CHII C
. bubnuotexa [JOK
18 M3MEHEHHEM MEXaHWYEeCKOH 3Heprun

CHCTEMBI TeJI. 3aKOH COXpPAaHCHUMA
MEXaHUYEeCKOH OHEPIruun

https://m.edsoo.ru/ff0c478c
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Jlaboparopnas pabota «VccienoBanue CBSI3U
paboThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOM

19 SHEPIUH Tejla Ha IpUMepe pacTsKEHUs
PE3UHOBOTO KI'yTa»

20 KonrponsHas pabora no teme «KunemaTnka. Bbu6muotexa [JOK
Jlunamuka. 3aKOHbI COXPAHEHHUS B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-

21 KMHETHYeCKoM Teopuun. bpoyHoBckoe bubamorexa LIOK

https://m.edsoo.ru/ff0c4dc2
nekenue. Anddysus
Xapakrtep JBM)KEHUS U B3aUMOJICHCTBUS
22 YacTHl] BelecTBa. Mojeau CTpoeHUs Ia30B,
KHUJIKOCTEH U TBEPIBIX TEI
93 Macca monekyn. KonuuectBo BemecTsa.
ITocrosiHHas ABorazapo

24 TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

o5 Wneanbnsiii ra3 B MKT. OcHoBHOE bubnuoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOW SHEPTUU IBUIKEHUS MOJIEKYIL. Eggjﬁ&fgg?ﬁ}; 0c511e
VYpaBaenune MenzeneeBa-Knaneipona

27 3akoH JlampToHa. ["a30BbIC 3aKOHBI
JlaGopatopHnas pabora «lccnenoBanue

28 3aBUCHMOCTH MEXIY ITapameTpaMu
COCTOSIHUS pa3peKeHHOT'0 Ta3a

29 N3omnponeccel B UACAIBHOM ra3e U uxX bu6muoreka [JOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e

30 BryTpenHsis sHeprus TepMOIUHAMAYECKON bubnuotexa [JOK
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CUCTEMBI U CTIOCOOBI €€ N3MECHEHUS.
KonuuectBo Termnotel u padota. BHyTpenHuss
SHEPTrUsi OJHOATOMHOTO UJEAILHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Buasl Teronepenaun bubmmorexa [JOK
A pe https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIIOEMKOCTD BEIIECTBA.
32 KonuuecTBO TEMIOTHI IIPU TEILIONEPEIAUE buGnuorexa [IOK
. p P ’ https://m.edsoo.ru/ff0c5c36
AnmnabaTHblii iporiecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTh MpoI1eccoB B MPUPOJIE. bubnuoreka [{OK
BTopoii 3ak0oH TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J[ TermoBoit bubnunoreka LIOK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KIT/]
37 DKosornyeckue npoOaeMbl TEIIO3HEPTeTUKH
38 O6o0maromuii ypok «MosexyspHas bubnnorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh but6mmorexa [IOK
Bo3ayxa. HacelmienHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
. bubmuoreka [{OK
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB

KpuCTaljioB. >KI/I)1KI/IG KpHuCTaJlJIbI.

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CoBpeMeHHbIE MaTepUalIbl

43 [InaBnenue u kpuctamum3anus. Y aeinbHas bubnmnoreka HOK
TerioTa miasiienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmorexa [IOK
44 0% €HHE Te 0
PABHCHUC TCILIOROTD bauanea https://m.edsoo0.ru/ff0c6820
45 DIIeKTpu3anus Teil. DJICKTPUUECKUH 3apsi. bubnmnoreka HOK
JIBa BuJa IEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUDTIEKTPUKH U
46 H(I))J'I OBOJHUKHU 3aK(I:H COXpaHEeHUst bubmmorexa [JOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnnorexa [JOK
ToueyHblil 2EKTPUYECKUAN 3apsi https://m.edsoo.ru/ffOc6ce4
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.
48 [TpuHIKIT CYTIEPIIO3UITUH AIICKTPHIECKUX bubmorexa HOK
p ULI yrep H . p https://m.edsoo.ru/ffOc6df2
nosier. JInnuu HanpsHKEHHOCTH
49 PaboTa cuit 3eKTpocTaTuYecKoro moss. bubmmnoreka HOK
[Torenmman. Pa3HOCTh OTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[TpoBOIHUKY U AUDIICKTPUKH B
50 3J'Ip€KT OCTaTHICCKOM nonIe bubmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTh
N bubmuorexa [IOK
51 OnextpoémkocTs. Konaencaro
TICKTPOCMIOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DneKTpOEMKOCTD TIIOCKOTO KOHEHCATOPA. bubmmoreka [JOK
DHeprus 3apssKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
54 [IpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIILHOI'O allliapara,



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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CTpPYMHOI'O IPUHTEPA. DJIEKTPOCTaTUYECKAS
3amuTa. 3a3eMJIeHHE IEKTPOIpuOopoB

55

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsxenue. Conporuienue. 3akoH
Oma 1t yyacTka 1enu

56

57

58

59

60

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopnas padota «3yueHue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

3axon OMa 71 OJIHOM (3aMKHYTO )

3J'IeKTpI/I‘-IeCKOI71 OcIIn. KOpOTKOC 3aMBIKaHHC.

JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHBIICHUS»

OneKTpOHHas IPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

DnexTpuueckui Tok B Bakyyme. CBoiCTBa
AJIEKTPOHHBIX ITYYKOB

bubnuoreka [{OK
https://m.edsoo.ru/ffOc74f0

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

61

62

[TonynpoBOTHUKH, UX COOCTBEHHAS U
MpUMeCcHas MpoBoAUMOCTh. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DNEKTPUUYECKUH TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

QHGKTpOJII/ITI/I‘-IeCKaSI JUucconuanus.

DIIEKTPOJIN3
DNEeKTPUYECKHUM TOK B razax.
N . bu6nmorexa [IOK
63 CaMOoCTOSTeTbHBIN U HECAMOCTOSTEIHHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DneKTpuYecKre MpUOOPHI M YCTPOMCTBA M MIX
64 1} aKTI/II)‘leCKOC 1} I/II)MeHSHI/Ie }{_[ mea 1 bubmorexa LOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubnuoreka [{OK
65 O606maromuit ypok «1eKTpOIuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo teme
66 «Qnekrpocraruka. [loctosHHbIN 1 1 bubnnorexa [JOK
JIEKTPUYECKUI TOK. TOKH B pa3iM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 KonrtponbHas pabora no Teme 1 bubmmnoreka HOK
"OnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
bubmmoteka IIOK
68 i 10 1
Obobuatoutuii ypok no Temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KIIACC
KommuecTBo vacoB DIEeKTpPOHHBIE
Ne uupoBbIe
Tema ypoka Kontponbusie  IlpakTuueckue
1/ Bcero oOpasoBarenbHbIE
paboThI paboThI
pecypcbl
[TocTosTHHBIC MATHUTHI ¥ KX
. bubmuorexa [JOK
1 B3aumoieiictBue. MarautHoe nosie. Bektop 1

MAarHUTHON MHAYKUMH. JINHUYM MarHUTHOM

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
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WHIYKIUU

MarsauTHoOE 110JIe IMPOBOJHHKA C TOKOM.

. bubnnoreka [HOK
2 OmneiT Opcrena. Bzaumopeiicteue https://m.e dsogru /F10c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas padorta «/3yuenue bubnmoreka [JOK
MAarHUTHOTO TOJISl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C
4 tokoMm. Cuiia Amnepa. JlaGopaTopHas paborta bubnuorexa [JOK
«Hccnenosanue neHCTBUS NOCTOSIHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna bubmmorexa LOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunbl Jlopenna
OnexkTpomMarauTHas HHAyKIus. [loTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHIYKIIAW. 3aKOH AJIEKTPOMarHUTHOM
nHaykiuu dapanes
7 JlaGopatopHnas pabota «/ccnenoBanue bubnuoreka [IOK
SIBJICHUS DJIEKTPOMAarHUTHOM MHIYKIIH https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBI€HUE CAMOUHIYKIIMH.
8 O/1C camouHIyKIIMH. DHEPTUs MarHUTHOTO bubnuorexa [JOK
I10JI KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nosie
TexHuueckue ycTpoicTBa U UX MPUMEHEHHE:
9 MMOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUThI,
3JIE€KTPOJIBUTATENb, YCKOPUTENHU
3JI€MEHTAPHBIX YACTHUILl, UHIYKIIMOHHAs MI€Yb
10 O6o0maromuii ypok «MarauTHoe moJe. bubmuotexa [JOK



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

QHCKTpOMaFHI/ITHaSI HHIAYKIOUS»

https://m.edsoo.ru/ffOcab82

11

12

13

KonTponbhas pabota no teme «MaruutHoe
rosie. DJIEKTPOMarHuTHasE UHTYKIHS

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.
I"apmonnueckue koseOanus. Y paBHEHHE
rapMOHHYECKHX Kojebanuii. [IpeBpamenue
SHEPrUn

Jlaboparopnas padota «Mccrnenoanue
3aBHCHMOCTH MEepHO0/ia MAJIbIX KoJeOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

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

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaH!s B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKAY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU
KoJIe0aHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B UJIeaTbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

IIpencraBnenue o 3aTyxaroIuxX KojaeOaHHsIX.
By IeHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepemennsbIit Tok. CHHYCOMATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYHOE U JEHCTBYIOIIEE
3HAQYE€HHE CHUJIbI TOKA U HAIIPSIKEHUS

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

18

Tpancdopmarop. [IponsBoacTso, nepenaya u



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

noTpe0IeHne IEKTPUIECKON SHEPTHH

YCTpOHCTBO U MPAaKTHYECKOE MPUMEHEHUE

bu6mmoreka [IOK

19 3JIEKTPUUYECKOTO 3BOHKA, T€HEpaTopa
p . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnuorexa [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTs. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
Pa3Butne cpencts cBsa3u. Pannonokarus
bu6mmorexa [IOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHHEe CBETa B
26 O,ZI[)HO OJIHOI1 C eﬂi T(l):)qquI{)LIﬁ HCTOYHHUK bubmmorexa [TOK
P pese. https://m.eds00.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
27 [TocTpoenue n3o0pakeHU B IIIOCKOM bubmorexa HOK
p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue ceera. [lonHOe BHyTpeHHEE
. bubmuorexa [JOK
28 otpaxxenue. [IpenenbHbIN yroJ moaHoro

BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

Jlaboparopuas pabota «3mepenue

bubmuoreka [JOK

29
MOKa3aTesisi IPEeJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3o0paxkeHuil B THH3E.
30 dopmysa TOHKOH JIMH3EL. Y BETUYCHHE bubmmorexa [IOK
PMY ’ https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHas padorta «/ccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Hucnepcus cBeta. CokHBIN cocTaB 06e10ro
32 ceera. L[Ber. JlabopaTopHas pabota
«HabnroieHue aucnepcuu cBeTay
Wutepdepennms ceera. Audpakius cera. bubnnorexa [HOK
33 .
HudpaximonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U YCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI MPUMEHIUMOCTH KJTACCUYIESCKOM
36 MexaHuKHU. [TocTyinaTel creruanibHOl TEOPHH bubmmorexa LHOK
’ y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHne BpeMEHH U COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 yacTUIbl. CBSA3b MAcChl C SHEPTHEH U bubmmorexa [TOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. opmyna [Tnanka. DHeprus u bubnmnorexa [JOK

uMIyasc GoToHa

https://m.edsoo.ru/ffOcfel6
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OTtkpsiTHE U HccnenoBanue Gorodddekra.

bubmuoreka [JOK

41
Omnpitel A. I'. CroneToBa https://m.edsoo.ru/ffOcffc4
3akonbl porodrddexra. YpaBHeHHE
42 BﬁHmTegl)Ha JI(I:Iq)(I)OTOB(I)(geKTa «Kpacnas bubmmorexa LIOK
a F AP https://m.eds00.ru/ff0d015e
rpanuna» Gotorddexra
43 JaBnenue cBera. Onwithl [1. H. JIeGenena. bubmuorexa [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
44 npuMeHeHue: poTolrieMeHT, PoToaaTIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1EMEHTHI bu6mmorexa [IOK
KBaHTOBOW ONTHKHW https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OMBITEL
46 Pesepdopra o paccesHuO o-9actu bubmmorexa [JOK
poOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6mmoreka [JOK
47 I1 b
OCTYIIATRI Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrue GOTOHOB MU
48 e ey)?o € aToMa ¢ ou:{oro q)OBHSI 3HeerH bubmorexa HOK
pexon N g P p https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl ciektpos
BonHoBsie cBolicTBa yacTull. BosHbI 1€
49 Bpoitnsa. KopnyckynisspHO-BOITHOBOMN bubnuoreka [IOK
nyanu3M. CHIOHTaHHOE U BBIHYXJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4eHUe
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pesepdopna no onpeneneHnio cocraBa bubnmorexa LIOK
POOPA pea https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUCHHS
51 CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
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Bausaue PAAOAKTUBHOCTHU HA KHUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTpPOHA. 30TOMIBI.
Anwda-pacniag. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. Snepusiii peaktop. IIpodinemsl,
IIEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

OnemeHTapHble YacTULBl. OTKpBITHE
o3uTpoHa. MeToibl HAOMIOACHUS U
PErucTpanyy 3J€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3anMOJIcHCTBUS. EnquHCTBO (hr3mdeckoit
KapTHUHBI MUPa»

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

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

55

56

57

58

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3B63I[I)I, IIJIaHETHI, UX BUIUMOC IBUKCHUC.
Conneunas cuctema

Comnnaue. CoiHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]T

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIIE10BATENIBHOCTH.
Buytpennee crpoenue 38371 CoBpeMeHHbIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sBosrony CosHIa U 3BE3]

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. 'anaktuku. YEpHbIE ABIPHI B



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

sJipax rajJakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KonTponbHas padota «1eMeHTBHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

63

64

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYESCKOM
cdepax AeITeTbHOCTH YeIIOBEKa

O6o6matomuii ypok. Poib u Mmecto pusuku u

ACTPOHOMHH B COBPEMEHHOM Hay4HOIl
KapTUHE MHUpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (OpMUPOBAHNH TPEICTABICHUH O
¢du3nueckoii kKapTuHe MUpa

65

O6o06matomuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 001LIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0
pupoje

66

MaruauTHO€E noJie. DIeKTpOMarHuTHas
WHIYKIUS

67

68

Ontuka. OCHOBBI CIICLMaIbHOM TCOpHUU
OTHOCHUTCIBHOCTHU

KBanToBas (puznka. SneMeHThl aCTPOHOMUHU
U acTpou3nuKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

®usuka 10 knacc. Meroguueckoe nocooue. /Illatanuua A.B. BepTukans.

«dpoda»
®dusuka 11 xkmace. Meroguueckoe nmocooue. /Illatammaa A.B. BepTukaisb.

«dpoda»
JuddepeHnrpoBanHbie KOHTPOJIbHBIC pab0ThI O Gu3uke 10-11/
Kynepmreiin 10.C., U3narensctBo «CeHTAOPH»

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [IOK
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