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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHS Ha YpPOBHE CPEIHETO OOIIEero
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MNporpamMmbl, npenacraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt TPOrpamMmbl BOCIUTAHUA U
KOHIIETIIMK TIpernojiaBanus yuyeOoHoro npeamera «duszmka» B o0OpazoBaTeIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peAN3YIOIIUX OCHOBHBIE
o0pa3oBaTebHbIE NPOTPAMMBI.

Conepxanue mporpamMmbl 1O (U3MKE HaNpaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPE3YJIbTaTaM
oOyueHHus, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTh pealu3ali MEXIPEIMETHBIX
CBsA3eM (U3HKM C ECTECTBEHHO-HAyYHbIMU YYEOHBIMU IpeaMeTaMu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAaHMpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIEC PE3YIbTAThl IO rojlaM 00YyUEHHUS;

e coJiepKaHu€ yuyeOHOro npeameTa «Du3nka» mo rogam oOy4eHusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPHUPOJbI, BBICTyNas B
KayecTBe y4eOHOro MnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHUI 00 okpy:xarouieM Mupe. IIIKobHbIN Kypc (U3UKHA — CHCTEMOOOPa3yOIIHii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueii u actpoHomueid. Mcmonmb3oBaHME W aKTUBHOE
npUMeHeHne (GU3NYECKUX 3HAaHUM  OmpelensieT XapakTep M pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJOTHA B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIy4YeHHUS] HOBBIX MAaTE€pHalOB C 3a/JaHHBIMU CBOMCTBAMU M APYIHX.
W3ydyenune ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydaromumxcs, B (OpMHUpOBaAaHUE YMEHHI MPUMEHSTH
HAy4YHbI METO]I MO3HAHUS MPHU BBIMOJIHEHUH UMH YYEOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢usukud Uit YpOBHS cpeaHero oomiero o0pa3oBaHUs
MOJIOKEH PsI WAEH, KOTOPhIE MOXHO paccMarpuBaTh KaK MPHUHIMIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX Pa3aeioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE H
ToJIe.

Hoes eymanumapuzayuu. EE peanusaunus MNpEANoaracéT HCHOJIb30BAHKE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHeM OOIIECTBAa, a Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTUYECKUMU MTPOOIEMaAMHU.

Hoesa  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpemmosiaract
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTMYECKUX MPHUIIOKEHUN
U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEJICTBOM BBEIICHUS JJIEMEHTOB
COJICp)KaHMS, TIOCBAIIEHHBIX HKOJOTUUECKUM TMpoOsiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXKIACHUs
po06sIeM parMOHAIBHOTO MIPUPOOTOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepHEBBIMU dJEMEHTaMU Kypca (PU3UKHM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SIBIAIOTCS (pu3myeckue Teopuu ((HopMUpOBAHHE MPEICTABICHUNA O
CTPYKTYp€ MOCTPOEHUS (PU3HUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MPUHLMUIIOB B  COBPEMEHHBIX MPEJACTABJICHUSAX O TMPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU H
IIPOIICCCOB).

CucTeMHO-AEeSTeTbHOCTHBIN TOAX0Jl B Kypce (PU3UKH peau3yeTcs Mpexie
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroluXcCs.
st Ga3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIb30BAHUE  CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (pusuke oObeIMHEHBI B OOMIMNA CIIMCOK YYCHHUYECKHUX
MpaKTUYECKUX paboT. BbijeneHrne B yKa3aHHOM MEpedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX  JIJIi  KOHTPOJISI M OIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMH
o0pa3oBaTeNpHOTO TIpollecca HCXOAsl €3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHameHus kKaOuHera ¢usuku. Ilpm d3ToM  oOecreuynBacTCs  OBJIAJICHHE
0OyYaroIMMUMHUCA YMEHHUSIMU TMPOBOJUTH KOCBEHHBIC H3MEPEHMS, HUCCIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH U TIOCTAHOBKY OIBITOB 10 TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHHWE YACNSIETCS PEIICHUIO PACUETHBIX W KAaYeCTBEHHBIX
3aaa4. [Ipu aTOM nJ19 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3a1aHHOM (PM3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paslieia Kypca, TaK U MHTETPUPYS 3HAHUSA U3
Pa3HbBIX pa3ne’noB. [ KauyeCTBEHHBIX 3a/1ad PHOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
0oOBsSCHEHHE TPOTECKaHUs (U3UYECKUX SBJICHHA W TIPOILECCOB B OKPYKAIOIICH
KU3HH, TpeOyronme BBIOOpa (U3UYECKONW MOJEHH Il CHUTyaIllud TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepualbHO-
TEXHUYECKOMY oOecreueHnio ydeOHOro mpolecca ©0a30BbI ypOBEHb Kypca
(GU3UKK Ha YPOBHE CPEIHEro 00IIero o0pa30BaHUsl TOKEH H3ydaThCs B YCIOBUSX
MpeaAMETHOr0 KaOuHeTa (M3WKU WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (M3HKU MTOJDKHO OBITH
HeoOXoIuMoOe J1IabopaTopHOe OO0OpyAOBaHHWE JUIsl BBINIOJHEHUS YKAa3aHHBIX B
nporpamMme o GuU3MKe YYeHUUYECKHX MPAKTHUECKUX padOT U JEMOHCTPAIMOHHOE
000pyoBaHueE.

JleMoHcTpalluoHHOE  00OpyJ0oBaHue (POopMUpPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KIIIOYEBBIX JEMOHCTpALUNA s
WCCICOBAHMS  M3yYaeMbIX SBJICHWA W  MPOIECCOB, OMIUPUUYCCKUX H
(GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUH.

JlabopatopHoe 00OpyJIOBaHHE MJIi YUYCHUYECKHX MPAKTHYECKUX pPadboT
dbopMupyeTCs B BUIE TEMAaTUYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydJaromuxcs. TeMaTuueckue KOMIUICKTHI
71a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIEC ITU(MPOBBIX JTaOOpPATOPUIA.

OCHOBHBIMHU HENIAMH U3y4YeHUs (PU3UKU B 00111eM 00pa30BaHUU SBIISFOTCSI:

e (QopMupoBanue HHTEpeca W CTPEMIICHUS OOYYAIOIIUXCS K HAy4YHOMY
W3YUYCHUIO TPHUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJdbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (POpMUpPOBaHHE
HCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMupoBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH,

e (QopMupoBanue yMeHHI OOBSCHITH SBJICHHS C HCIOJIb30BaHUEM
(bu3HUeCcKNX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuE TPEACTABICHUA O POIU (UBUKU ISl PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHHe ATUX Lele 00ecTeuynBaeTcsl pelieHHeM CISAYIONINX 3a1ad B

poliiecce U3y4eHus Kypca pU3nKyu Ha yYpOBHE CPEHEro 00IIero o0pa3oBaHus:



e mpuOOpeTeHHEe  CUCTEeMbl  3HAaHUW 00  0o0mMX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaxX,  TEOpHAX,  BKIOYas MEXaHUKY,
MOJICKYJSIPHYIO  (DM3HKY, JJICKTPOAMHAMUKY, KBAHTOBYIO (U3UKYy H
AJIEMEHTHI acTPO(PU3HUKY;

e (QopMupoBaHuEe YMEHHMA MPUMEHATH TEOPETUYECKHE 3HAHUS I
OoObsACHEHMUsS] (PU3NYECKUX SBICHUA B TPUPOAE U ISl TPUHATHUS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CHOCOOOB pEIICHUS pPa3IUYHBIX 3aJad C SBHO 3aJaHHOU
dusznueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3faHue GuU3NUeCcKol MOJIENN, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (U3MYECKUX OCHOB U TMPHUHIUIOB JCHCTBHUS TEXHHUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEIACHUS
(bu3HUEeCKUX SKCIIEPUMEHTOB, aHajinu3a W MHTEpIpeTanuu uHbOopMaIuy,
OTIpe/ICNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIIOBUU I Pa3BUTUS YMEHHH MPOEKTHO-HUCCIIEIOBATEIbCKOM,
TBOPYECKOU J1E€ATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIii YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIeNI0), B
11 xmacce — 68 yacoB (2 4aca B HEJICINIO).

[Ipennaraemsiii B mporpamMMe 1O (U3HKE TEpedYeHb Ja0OpaTOPHBIX M
MPAKTHYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
IOpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAMBHUIYaJbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3nka v MeTOAbI HAY4YHOI'0 MIO3HAHUS

@duznka — Hayka O mpupone. HaydHble METOIBI IMO3HAHUS OKPYKAKOLIETO
mupa. Ponp 3KkcnmepuMeHTa W TEOPUM B IPOLECCE IIO3HAHMS IMPUPOJBL.
DKCIIepUMEHT B (pHU3UKE.

MonenupoBanue (GuU3NYECKUX SBICHUNA U TpoleccoB. HayuHble THUIOTE3BI.
®du3nyecKue 3aKOHbI U TEOPHUH. |'paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATENBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropple W I1UPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MaTe€pUaJbHOW TOUKH, UX MNPOEKIUMH HA OCH CUCTEMbI KOOPJIMHAT.
CnoxeHue nepeMenieHui U CI0)KeHUEe CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, MYTHU U MepeMelIeHUs
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE TazieHre. Y CKOpeHre CBOOOTHOTO T IeHHUS.

KpuBonuneiinoe nBwxkeHue. JIBryKeHHME  MaTepuaJbHOM TOYKH 1O
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon u yacrora odpamienus. LleHTpocTpeMutensHoe yCKOpEeHuUe.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JNBH)KEHUE CHAPSOB, LICTIHBIE U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WITIOCTPALNS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM ITPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBrxkeHus: Tejia, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpagnenue ckopoctu npu JBUAKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHne HEPABHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOpPOCTH.

HUccnegoBanne COOTHOLICHUS MEXAY NyTSAMH, IPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE NPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBmxeHus Tena, OpoeHHOro rOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenmbHOCTH  ['anmmnes. IlepBwit  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpununun cynepnosuuun cuil. Bropoi 3akoH HeroToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. llepBas kKocMuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenust (moxosi, CKoIbkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIBKEHHS U cujia TpeHus nmokosi. KoadduuueHt tpeHus.
Cuna conpoTUBIIEHUA PU ABUKEHUHU TEJIA B XKUJIKOCTH WJIA Tase.

[ToctynarenbHOE U BpanaTeabHOE ABUKEHNUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumnbl. YcnoBug
paBHOBECHS TBEPOTO TEA.

TexHudeckne yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHEeHUE MACC B3aUMO/JICCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cun.

CroxeHune CuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMaIiii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHUII TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUs TBEPAOTO TeJia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U
PE3MHOBOM 00pa3slie, OT X JepopMaliuu.

HccnenmoBanne ycloBUH paBHOBECHs TBEPAOTO Tella, HMMEIOIIETO OCh
BpaIeHusl.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmmynsec MaTepuanibHON TOUYKHM (Tena), CHUCTEeMbl MaTepPUAIBHBIX TOYEK.

I/IMHYJII)C CUIbl U HU3MCHCHHC HMIIYJIbCA TCJIA. 3aKkoH COXpaHCHHUA HUMIIYJIbCA.
PeakTtuBHOE JABHIKCHHUC.

Pabota cusbl. MOIIIHOCTB CHJTBI.

Kunetnueckass sHeprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIpYro
nedopMmupoBaHHOM  TpyxkuHbl.  [loTeHnumanpHas dHeprus Teida  BOJIU3H
MOBEPXHOCTH 3E€MIIH.

[loTeHunanbHbie W HENOTEHUMaIbHbIE  cuibl.  CBsi3b  pabOTHI
HEMOTEHUHAIBHBIX CUJI C WU3MECHEHHEM MEXAHUYECKOW JHEPruy CHCTEMBI TEIL.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
IIPY>KUHHBIW [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexo MOTEHIIUATEHOM SHEPTUN B KWHETUYECKYIO M 00OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3yuyenune abCOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON HHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipaasi GU3HKa U TEPMOJTUHAMUKA
Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe naBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJEIM CTPOCHUs Ta30B, KUIKOCTEU H
TBEPJIBIX TEI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyl. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHM HJCaJbHOro Tra3a. AOCOJIOTHas TeMmmepaTrypa Kak Mepa
CpEIHEW KWHETHYECKOM SHEPruu TEIUIOBOTO NBWKEHUS yvacthll rasza. lllkama
temneparyp KenbBuna. ['a30Bble 3ak0oHBI. YpaBHeHUEe MenneneeBa—KiianepoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, ¢oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnbiTel 10 TG PY3UH KUTKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogpens onbita IlITepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HJICAUIBHOIO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

Onpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE€ HA OCHOBE MU3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBanne 3aBUCUMMOCTH MEXKy TapaMEeTpaMU COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoauHaMuueckass cUCTeMa. BHYTpPEHHsAsSI SHEPrusi TEPMOANHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHus. KoaumdecTBo TerioTel U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MJCANbHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIMs, U3IydeHUE. Y IeJIbHas TEIUIOEMKOCTh BELIECTBA.
KonunyecTBo TemnoTsl npu Tenaonepeaaye.

[Tonsitue 00 agmabatHoMm mporecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHUKK K wH3omporieccam. [ 'paduueckas
WHTEpHIpeTanus padoThl rasa.

Btopoit 3akon TepmoauHamMuku. HeoOpaTuMoCTh TPOILIECCOB B MPHUPOJIE.

TermnoBble MalKWHBL. [IpUHUMIIBI IEUCTBUS TEIUIOBBIX MAILIKH.
[IpeoOpa3zoBanusi >HEpruu B TEIUIOBBIX MammHax. Koadduiment mnonesHoro
nerictBus TerutoBord MammHBL. [{ukn KapHo m ero ko3¢ @UIHMEHT IOJIE3HOTO
JEUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TEIIIOIHEPTETHKH.



TexHuueckre YyCTpPOMCTBA UM MPAKTHUYECKOE MPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJIUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

3meHeHne BHYTpPEHHEH HSHEPTrUM Tella MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKu u3 OYTBUIKM TOJ ACHCTBHEM CXKAaTOro BO3AyxXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIAECOIEMOHCTpPALIHS).

N3MeHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tejla IIPH TeIionepeaye.

OnpiIT 1Mo aaumabaTHOMY pACIHIMPEHHUI0 BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENIsI BHYyTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol

N3MmepeHne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnuvie cocmoanus eeuiecmea. Dazoewvie nepexoonvl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellieHHbI nap. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Teraa. AHU3OTPOIHUS CBOIMCTB
kpuctaimioB. Kuakue kpuctaibl. CoBpemeHHble Martepuanbl. [liaBieHue wu
KpucTayui3aius. Y aenbHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUe TEIIOBOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu NOHM>XEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

Hab6nronenue HarpeBanus U iiaBjieHUs KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii akcnepumenm, 1abopamophvie pabomol

N3MmepeHne 0THOCUTETLHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DuekrpoauHaMuka
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OJNeKTpuuYeckud 3apsa. JIBa Bula 3IEKTPUYECKHX
3apsiioB. [IpOBOMHMKHU, IUAJIEKTPUKKA U TOJYIPOBOJHHUKU. 3aKOH COXPaHCHHS
AJIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 37eKTpUUECKUi 3apsi.
DnekTpuueckoe nojie. Hanpsx€HHOCTh 35ekTpudeckoro noss. [Tpunnmn



CYyHEPHO3ULNH BJIEKTPUUECKUX MOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

PaGora cun  snexkrpoctatnueckoro  mnons.  [lorenmuman.  Pa3sHocth
NOTEHUUANOB. [IpOBOOHUMKM W AWDJIEKTPUKU B AJIEKTPOCTATUYECKOM TOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIU
IJIACTUH, PACCTOSHUS MEXIY HUMU U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3MmepeHne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii Inekmpuyeckuit mok. Toxu 6 paziuunvix cpeoax

OJIEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma 115 ydacTKa 1EMu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y AENbHOE COMPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, NapaJUIEIbHOE, CMEMIAHHOE COCTMHEHUE IPOBOIHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimmHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOBHXKYIIASA CHJIA U BHYTPEHHEE COTPOTUBJIEHUE NCTOYHUKA TOKA.
3axon Oma 17151 MOJTHOM (3aMKHYTOM ) AJIeKTpuueckou 1enu. KopoTkoe 3aMbIKaHue.

ONEKTpOHHAs  NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DneKkTpu4YecKnuid TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHass U IpUMECHasi  MPOBOJUMOCTh
noJTynpoBoAHUKOB. CBoOMCTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpaXx H  paciulaBaX  d3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAsE AUCCOIMALIUSL. DIEKTPOJIU3.



OnexTpuyeckuid TOK B ra3ax. CaMOCTOATENbHBIM M HECAMOCTOSATEIBHBIN
pa3psa. Monuus. [1nazma.

TexHuuecKkue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiabHbIe MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBII U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN THOJ, aJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HalpsKEHMSL.

3aBUCUMOCTb COIIPOTHBIICHUS HUJIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMelaHHOe COeTMHEHNE IPOBOAHUKOB.

[Ipsmoe w3MepeHHne JIEKTPOIABMXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBo# pa3psia U MIPOBOJAUMOCTB BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMEmaHHOro COeAMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaOnronenue snexkTposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIsieTCS €
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€ € KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meowcnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTIO
NO3HAaHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (Qu3anyeckas BEIUYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduki U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKUHUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWIKEHHE B KUBOU mpupojae, auddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEMIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IAUCCOLMALINS,
raJlbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYTrHE), JABUTATENb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIIE€ HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIH MIPUHTED, AIEKTPOHArPEBATEIbHbBIC npuodopkI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHHKA.

11 KITACC

Pa3znen 4. DuekTpoauHaMuKa

Tema 3. Maznummnoe noye. INEKMPOMAZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHuThl.  B3auMoOJelCTBHE  TMOCTOSAHHBIX ~ MArHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAyKUMH. IIpuHImn cynepno3uuuu
MAarHuTHBIX MOJeH. JIMHUM MarHUTHOW WMHIOyKUuu. KapTuHa JIMHUI MarHUTHOM
WHIYKIHMH TOJII HOCTOSSHHBIX MAarHUTOB.

MarauTHOe TMOJIe MPOBOJHMKA C TOKOM. KapThHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJSl JIMHHOTO NPSIMOTO MPOBOJHUKA W 3aMKHYTOIO KOJIBIEBOTO
POBOJHMKA, KATYIIKHA ¢ TOKOM. OnbIT JpcTena. B3anmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MoJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIpaBieHue. J[BUKeHUE 3apsSyKEHHON YaCTUIbI
B OJIHOPOJTHOM MarHUTHOM moJje. Pabora cuisl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKIAW. OJIEKTPOJABHKYIIAs Cuila HWHAYKIMU. 3aKOH 3JEKTPOMArHUTHOUN
unaykuuu dapanes.

BuxpeBoe »siektpuueckoe Imosie. OIJEKTPOABWKYIAs CHUJIa WHAYKUUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuio Jlenua.

NHnykTMBHOCTB.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJABHXKYILNAs  Cuja
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TOJISI.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIa Ha MOHBI AJICKTPOJIUTA.

SIBlIeHUE PIIEKTPOMArHUTHON MHIYKITUH.

[IpaBuno Jlenua.

3aBUCUMOCTh SJEKTPOJBIKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH W3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBiieHNE CAaMOMHAYKIINH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydeHrne MarHuTHOIO TOJIS KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW MHIYKIIUU.

Pa3znes 5. KosieOannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHblE KONEOAHUA

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
IMapmonunueckue kosiebanus. Ilepuon, wactora, amrmuTyaa u (asa koseOaHUM.
[IpyxvHHBIN MasTHUK. MareMaTuyeckuil MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosnebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbuplii kKoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAaHHUS B
UJeaIbHOM KO0JIEOATeIbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHUYECKUMU W
AIEKTPOMATrHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATTLHOM KOJIe0aTeThbHOM KOHTYPE.

[Ipencrapienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pe3oHanc. BeIHYXI€HHBIE 2JIEGKTPOMarHUTHbIE KOJIeOaHusI.

Ilepemennpii  TOK. CHHYyCOMAANbHBIM NEPEMEHHBIM TOK. MONIHOCTB
NEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHHE DICKTPUICCKOMN
SHEPruM. JKOJOTUUECKUE PUCKHU TPHU MPOU3BOJCTBE AJIEKTpPO3HEpPruu. Kynbrypa
MCTIOJIb30BAHUS JIEKTPOIHEPTUU B MMOBCEAHECBHOM KU3HU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IMPUMEHECHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnepoBanne mnapamMeTpoB KosieOaTeIbHOM CUCTEMBbI (NMPYKUHHBIA WM
MaTeMaTUYECKUN MasTHHK).



Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBOWCTB BBIHYKJICHHBIX KOJIEOAHMIA.

Ha6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHM) IS
ANIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAUMHEHUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHAY 3JIEKTPOIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

WccnegoBanue 3aBUCMMOCTH TIEpUOJIa MaJbIX KoJeOaHUH rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl rpy3a.

HccnenoBanue NEPEMEHHONO TOKAa B LENM W3 MOCIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 0IHbL

Mexannueckrue BOJIHBL, yClIOBHsS pacrnpoctpaneHusa. Ilepuwoa. Ckopocth
pacrpocTpaHeHuss W JiuHa BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
WNuTtepdepenuus u Auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. [I'poMkocth 3Byka. BbeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiICTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOIspu3anus, AUPpaKus,
unteppepeHus. CKoOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 351€eKTPOMarHuTHBIX BOJIH. [IprMEHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI pagnuOCBsI3U U TeNeBUACHUs. Paqnonokanus.

DNEeKTPOMAarHMuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMArHOCTMKA B TEXHUKE U MEIULMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacrpoCcTpaHEHHE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneGmtomieecs Teno kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u nudpakiimu MEXaHMIEeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsizu TpPOMKOCTH 3BYyKa M BBICOTBHI TOHA C AMIUIUTYAOU U
4acTOTOM KOJeOaHUI.



UccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
npeioMIIeHUE, MOJsIpu3aius, TudpaKius, HHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpgmMonuHENWHOE pacnpoOCTpaHEHHUE CBETA B
oaHopoHoM cpeae. JIyd cBera. ToueuHbli HCTOYHHK CBETA.

OTtpaxkenne cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHSI CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomneHus. IlomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja IOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbIiA cocTaB Oenoro cseta. LIBerT.

CoOuparomie u pacceuBaroimve JuH3bl. ToHkas JmH3a. DokycHoe
paccTOsITHUE M ONTHYecKas Cuila TOHKOW JiMH3blL. [locTpoeHne m300pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

HNudpakuusa cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU MaJ€HUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHHUecKkue YCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHME: OYKH, JIyNa,
doToamnmapar, TPOEKIIMOHHBINA afmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, AUPPAKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE PpPACIPOCTPAHEHHE, OTPAXXEHUWE M IPEJIOMIICHHE CBETA.
OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB U300paKEHUN B JIMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Habmnronenue untepdepeHiuy cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOILIBIO TPU3MBI.

[Tomydyenue cekTpa ¢ TOMOIIBI0 JUGPAKITMOHHON PEIIETKH.

Habmoienue nonsipusaiiu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nokasaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB U300paKeHU B THMH3AX.
HaGnronenue aucnepcun cBera.

Paspnes 6. OcHOBBI clIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
I'paHnnBl  IPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  [locrymartsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHHOCTH DUHIIITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHUEe BPEMEHU U COKpAILECHUE
JUTHHBI.
OHeprus v UMITyJIbC PEISATUBACTCKON YaCTULIBI.

CBs13b MaccChI ¢ 3H€pFH€ﬁ U UMITYJIbCOM peJI}ITI/IBI/ICTCKOﬁ qaCTHUIBI. 9H€erﬂ
IIOKO4.

Pasznen 7. KBanroBas pusuka

Tema 1. Inemenmovl K6AHMOGOI ONMUKU

®otonsl. opmyna [Inanka cBs3u sHEPTUU (POTOHA C €r0 YACTOTOU. DHEPTHUs
U UMIyJIbC (POTOHA.

OtkpsiTue u uccaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DuHmTeitHa s hoTodpdekra. «KpacHas rpanunar
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JICVCTBUE CBETA.

Texnuueckue yCTpONCTBA M TNPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTOMaTUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETo (hoToddekTa.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acTHII.
Ilmanerapnas moxens aroma. Ilocrymarsl bopa. M3nyueHwe u morjiouieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHN SHEPTrMU aTOMa BOJAOPO/IA.

BosHoBbIe cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BogHOBOM
Ty aJIn3M.

CHoHTaHHOE U BBIHYXJEHHOE U3IIyUEHUE.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOII), Ja3ep, KBAHTOBbI KOMITBIOTED.



Jemoncmpayuu

Mogpens onbita Pesepdopra.

OnpenenexHne JJIMHBI BOJIHBI JIa3epa.

Habmoienue nuHeivaThiX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ha6nronenue muHEHYaToro CIeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmnbiThl  Pesepdopa  mno  ompeneneHHr0  cocTaBa
paanoakTuBHOTO wu3nydeHusa. CBoiicTBa anbda-, Oera-, TaMMa-U3Ty4eHUS.
BinsHre paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE NMpoTOHA W HeWTpoHa. HykinoHHas mognens sapa ['elizeHOepra—
NBanenko. 3apsan aapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. [amma-
M3JIy4YeHne. 3aKOH paJOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHblie cuibl. JledexT maccel sapa.

SAnepnsble peakunu. /leneHne u cCUHTES s€ep.

Anepnsiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.

@yH1aMEeHTalIbHbIE B3aUMOJeHCTBUA. EAMHCTBO (pnu3nuecKkoil KapTUHBI MUpA.

TexHuyeckre ycTporucTBa U NMPAKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINUX YaCTHULL.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (poTorpadusim).

Pa3zges 8. JiieMeHTHI aCTPOHOMMH U aCTPOPUZUKHU

Otansl pa3BUTHUS acTpoHOMUU. [IprKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHNE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKkue 3BE3NBI, TUIAHETBI, UX BHUIUMOC
JBHKCHHUE.

ConHeuHas cucrtema.

Connue. ConneyHas akTUBHOCTb. Mcrounuk sHepruum CoyHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTb». 3BE3/bI TJIABHOW IOCIENOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM MOCIEN0BATEIIbHOCTU. BHYTpEeHHEE CTpOEHUE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU KU 3BOIMtonMU CoJIHIIA U
3BE3/1. DTAaIlbl )KU3HU 3BE3]I.

Muieunsiii I[TyTe — Hama ['amaktuka. [lomoxenuwe u aBrkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa061a. Pazderanue rajakTuk.
Teopus bosbioro B3psiBa. PEMKTOBOE U3TyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HMCHOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJI ONpe/esieHUs MOJI0KEHUs HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U IPKUE 3BE3BI.

Ha6nronenus B reneckon JIynsl, mianer, Mieunoro Ilyru.

O06o0maroniee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cepax NesITeIbHOCTH YEJIOBEKA, pOJiIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, pOJib (PU3UUECKON TEOpUHr
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NUECKOW KaApTUHE MHUPA, MECTO
bu3UYECKON KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMM MaTE€MAaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meowcnpeomemuvie nowsmus, CBS3aHHBIC C M3YyYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (aKT, TUTMOTe3a, (Pu3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHUE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHIT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M MX IPOCKUIHUH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUNA, NPU3HAKK TOAO00US TPEYroJbHUKOB,
OTpeIeJICHHE TUIOMIAIHU TIIOCKUX (GUryp u 00bEMa Tell.

buonocusn: >nexTpuyeckue SBICHUS B KUBOWM TMpPUPOJE, KoJjieOaTelbHbIC
JIBUXEHHUS B )KMBOW MPUPOJIEC, ONTUYECKUE SIBJICHUS B KUBOU NMPUPOAE, NECHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKAS] CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTALIUYECKON PpEIETKH, CHEKTPaIbHbINA
aHanus.



l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJI€Kd MAarHUTHBIX Py,
dboTOoCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHWHUM DBIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKUHWOHHAS I€4b, pajap, PaguONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-meub, MpOEKITMOHHBINA ammapar, BOJOKOHHAsl OMNTHKA,
coNiHeuHas OaTapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Ddus3mka» Ha ypOBHE CpPETHETO OOIIEero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MMPEAMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nuka» A0THKHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIUXCS PYKOBOJICTBOBATHCSA
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBA, PaCUIUPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEANM3allMi OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU ESITENHHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUK 00yYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOTO 00IIeCTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYETIOBEUECKMX TyYMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECAX IPa)KJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aNMOJIENCTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX (PyHKIIMSIMU U HAa3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU JNEATEIIBHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSCh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy ayIIero;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIEro PU3NIECKON HAYKE;



5) TpyaoBOro BocnuTaHUsA:

MHTEpEC K pa3Nu4HbIM cdepaM MpodhecCHOHATLHOW eATEIBHOCTH, B TOM
YHCIIe CBS3aHHBIM C (PH3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiel mpodecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCThH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3KMKH HA TIPOTSHKCHUH BCECH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH JKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00ATHLHOTO
XapakTepa 3KOJOTHIECKUX MPOoOIIeM;

TUTAHWPOBAHME U OCYIIECTBIICHUE ICHCTBUI B OKpYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIiMpeHre OIbITa JAEATEIbHOCTH HKOJOTMUECKON HampaBlIeHHOCTH Ha
OCHOBE MMEIOITUXCS 3HAHUM 110 (QUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HaHHE LIEHHOCTH HAY4YHOM JEeATENbHOCTH, TOTOBHOCTh B IpoOIEcce
U3ydeHUs  (PHU3UKKA  OCYIICCTBIATH TMPOCKTHYIO U HCCIIEIOBATEIHLCKYIO
JEeSATSIIEHOCTh HHIUBUAYATBHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble Jjoruyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OpMyNHMpOBaTH M aKTyaJIU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIEIIATh SN ACATEILHOCTH, 3a/1aBaTh IMapaMeTPhl U KPUTEPHUH UX
JIOCTHIKECHMUS,
BBISBJISITh  3aKOHOMEPHOCTHM M IIPOTHUBOPEYHMS B pacCMaTpHUBAEMBbIX
(bu3HUEeCKUX SABJICHUSIX;
pa3pabarpiBaTh IJIAH PEIICHUS MPOOJIEeMbl ¢ YIETOM aHalM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHBHI B ICATEIHHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJILTATOB
1IEJISIM, OLICHUBATh PUCKH TOCIICICTBUIN JIEATCIHOCTH,
KOOPAWMHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBUSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOCHCTBHUS;
pa3BUBaTh KPEATHBHOE MBIIIJICHHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE 1eiCTBUSA:
BIIAJICTh HAYYHOU TEPMHUHOJIOTUEH, KITFOUEBHIMU TIOHITHSIMU W METOJTAMHU
(du3nuecKoil HayKu;



BJIaJIETh HaBBIKAMH YUEOHO-MCCIIEA0BATEIBCKOM U MPOSKTHOU JEATEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pelIeHUs 3aaad (PU3UIECKOTO COACPKAHUS, MPUMEHEHUIO Pa3TMIHBIX
METOJI0B ITO3HAHMS,

BJIAJETh BHJAMH JICSITEIBHOCTH TI0 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETallui, TPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX TPOCKTOB B 001acTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSA3M U aKTyaJIu3MpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ pEeIICHHS, HaXOJIWUTh apryMEHThI JJIs JOKa3aTehCTBa
CBOUX yTBEPKJICHUH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUU PEIICHNUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJ€ pCIICHUS 3aJa4yd  pPe3yJIbTaThl,
KPUTHYECKHA OIEHUBATH WX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHECHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0O0pa30BaTEIHHOM
NEATEeIIbHOCTH, B TOM YHCJIC PU U3YUYCHUH (DU3UKHU;

JaBaTh OLICHKY HOBBIM CUTYaIIMSAM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh IIEPEHOCUTHh 3HaHUSI MO (QHU3MKEe B MPAKTHUYECKYIO 00JIacTh
YKH3HEICITEIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEAMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJCH, IIPEJIaraTb OpUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 3a7]a4H, TOITYCKAIOIINE ATbTCPHATUBHBIE PEIICHUS.

Pabora c undgopmanmeii:

BIIQJICTh HABBIKAMHU TOJYYCHHUS WHGOpMaHK (PU3NIECKOTO COACpNKAHUST U3
MCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATh TOWUCK, aHAJM3,
CHUCTEMATH3AIMI0O W HHTEPHpETAIui0 WH(POpMAIUU pPa3IUIHBIX BHUJOB U (HOpM
IIpeACTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POpMALIHH;

UCIIOIb30BaTh  CpeACTBAa  HMH(GOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX
3a/a4 ¢ COOJIIOJICHMEM TpeOOBaHUM HSProOHOMUKH, TEXHHKUA O€30MacHOCTH,
TUTHCHBI, PECypcoCcOepeKeHUsl, IMPABOBBIX M  ATHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON O€30TTaCHOCTH;

co3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHWS B Pa3IMUHBIX (opmaTax C
y4€TOM Ha3zHa4YeHUsI UHPOPMAIIUU | TIEICBOW ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
(dbopMy TpeICTaBIICHUS W BU3yaJIU3alIiH.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIE 1eiiCTBHUA:
OCYIIECTBISATH OOIIEHNE HA YpOoKaxX (PU3UKH U BO BHEYPOUHOU JIEATEINBHOCTH;
pacno3HaBaTh MOPEANOCBUIKM  KOH(MIUKTHBIX CUTyallUd M CcMAr4aTh
KOH(DJIUKTBI;



pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh U WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHIWBUAYAIbHON
paboTHI;

BBIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YieHa KOJUIEKTHBA;

OPUHUMATh IIeIM  COBMECTHOW  JI€ATEIbHOCTH, OpPraHU30BBIBATH W
KOOPIMHUPOBATh JEHCTBUS TO €€ IOCTHIKEHUIO: COCTaBJATh IUIaH JCHCTBUH,
pacrpenensiTb pojiu ¢ y4€TOM MHEHHUHl Y4YacTHHUKOB, OOCYXKIAaTb pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXXIOTO yYacCTHHKA KOMaHABI B
00U pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBBIE TIPOEKTHI, OIEHUBATh HUIACH C TMO3WIUH HOBU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHbIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranuzamnus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM W aCTPOHOMHUH, BBIABIATH NPOOJIEMBI, CTaBUThb MU (POPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJISTh IUIAH PEIICHUSI PACUETHBIX U Kaue€CTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS IPAKTUYECKON padO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUMN;

JieaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pEelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMU B 00JIacTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJekcud KaKk  OCO3HaHMS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBAaHUI;

MCIIOJIh30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBAaTh PHCKM W CBOCBPEMEHHO NPHHUMATh PEIICHUS MO UX
CHUKEHUIO;

NPUHAMATh MOTHBBI W apTryMEHTHl JPYTHX TpU aHAIW3€ pPe3yJIbTaToB
TEeSTSIIEHOCTH;

MPUHUMATH CeOsl, MOHUMAas CBOM HEIOCTATKU U IOCTOMHCTBA,;

NPUHAMATh MOTHBBI W apTyMEHTHl JPYTHX TpU aHAIM3e pPe3yIbTaToB
TEeSTEIIHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JPYTHUX HA OMIHOKH.

B mporecce mocTHKEHUST TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYaroNIUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIJICKT, MPEITOJIararo i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TTOHMMATh CBOE AMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B Cce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATHCA K
YMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMM, BKIIOYAIOIIECH CTPEMJICHUE K JOCTHKEHHUIO LIETU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMITIATHH, BKIIOYAOIIECH CITOCOOHOCTh TIOHUMATh SMOITMOHAIBHOE COCTOSIHUAC
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKOMN JIEITEIBHOCTH JIFOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEpIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEP0E TEO,
UJICATbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i MPU pellieHUH PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH X HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BELIECTBA U



ANEKTPOAMHAMUKU:  PABHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIKEHUE, CBOOOJHOE IMAJIEHUE TeJ, JBHKEHHE II0 OKPYXHOCTH, HWHEpLUS,
B3auMoJeiicTBue Tel, quddysus, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUMU B 3aKPBITOM
cocyne, CBf3b MEXAy NapamerpaMy COCTOSHHMS Ta3a B HM30Ipoleccax,
ANEKTpU3ALMs TEJl, B3aUMOJCHCTBUE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBM)KCHHE, HCHOJb3ysd (PU3NUECKHE BEIUYHMHBIL:
KOOpAWHATa, IyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHIHAIbHAS SHEPrus, MEXaHUYECKas
paboTa, MexaHHuYecCKas MOIIHOCTb, TPH OMUCAHUH TMPABUIBHO TPAKTOBAThH
(U3MUECKUIl CMBICI HCIIOJIb3yEMbIX BEIUYMH, MX OOO3HAYEHHUS M E€JIMHHULIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTHUMH
BEJINYMHAMU;

ONMCBHIBATh W3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCIIONB3ys. (DU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TeMIeparypa, CpeaHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(QUIUMEHT IMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JABUTATeNsl; P ONHCAHUU
MPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIHOJIb3YEMbIX BEIMYHUH, UX
000O3HAaUEHUs W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HUECKYIO BEIUYHUHY C IPYTUMH BEIIMYMHAM;

OIMCBIBATh U3YYCHHBIEC JIEKTPUYECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3MUECKUE BEIMYUHBI: AJIEKTPUUYECKHUM 3aps,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD MOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME
JaHHYIO (PU3UUECKYIO BETUUYHUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE TMPOLIECCHl U SBJICHUS, UCIONB3Yys (DU3NUECKUE
3aKOHBI U NPUHIMIBL: 3aKOH BceMupHOTo Tarotenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHECHHMS MEXAHWYECKOW OHHEPIuM, 3aKOH COXPAaHEHHUS MMITYJbCa,
IPUHLMIN CYHEPHO3ULHUMA CHUJI, IPUHLHUI PABHOIPABUS WHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUs BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOUM TemIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsiga, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(OopMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (IpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBHUS  MalllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3anyaTh YCIOBHUS UX OE30MACHOTO HCIIOJNb30BAHUS B
MOBCEHEBHOM >KH3HM;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopMmynupoBath TpoOieMy/3aady M THUIOTE3Y YYEeOHOro  DKCIICPUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI,

OCYUIIECTBJISATH NPSIMble U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHHI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYCCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(uKCHUpOBaTh PE3yNbTATHl IMOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYHMH B
BUJI€ TaOIUIl U TpauKOB, 1€JaTh BHIBOBI 110 pe3yIbTaTaM UCCIIEI0OBAHUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUU UCCIIEIOBAaHUI B
pamMKax y4eOHOTO OJKCIEPUMEHTa, YYeOHO-HCCIEAOBATEIbCKOM H TMPOEKTHOMN
AESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py10BaHUS;

pemarh pacu€THble 3aJaydl C SBHO 3aJaHHOW (PU3UYECKOH MOJIETBIO,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4u
BBIOMPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3HUUYECKUE BEIUYHUHBI U (HOPMYIIbL,
HeoOXOoauMBbIe 71 €€ pelIeHHs, MPOBOJIUTH PacuéThl M OICHHBATh PEATbHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3HUECKON BEIIMUUHBL;

pelaTh KaueCTBEHHbIE 3a7au: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUUBYIO
[EMOYKY PACCYXACHWA C OMOpPOW Ha M3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYeckue sIBICHUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbBIC
MH(POPMAILIMOHHBIE TEXHOJOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TpeJICTaBIIeHNs Y4eOHON M HAYYHO-TIOMYJISPHON MHGOPMAIINH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

MPUBOIUTH IPUMEPHI BKJI/Ia POCCUHCKUX U 3apyO0eKHBIX YIEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUECKUE 3HAHMS MO (M3MKE B TOBCETHEBHOU >KHU3HU
JUIsl o0ecredeHus: 6e30MacHOCTH MpU 00palIeHUuu ¢ TprudopamMu U TEXHUYECKUMHU
yCTPOMCTBAMH, TSI COXPAaHEHUS 3I0POBbS U COOIIOCHHUS HOPM DKOJIOTHUYECKOTO
MIOBEAEHUS B OKPYKAIOLIEH CPEAE;



paboTaTh B TpymHIne C BBINOJHEHUEM PA3JUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAMMOHATIBHO PACHIPEACNSITh OOS3aHHOCTH H
MJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHsIX, aJICKBAaTHO OIICHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB TPYIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIICMEI.

K xonmy oOyuenuss B 11 kJiacce mnpeaMeTHbIC Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (PopMHUpOBaAHUU
COBPEMCHHOM HAay4YHOM KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUUYECKON JEATEIbHOCTH JIKOJCH, LEIOCTHOCTh U E€IUHCTBO
(¢u3nYecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YYCHHBIX (DU3NUECKUX MOJIEIeH:
TOYCUHBIA AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJICNIb aTOMa, HYKJIOHHAs MOJe]lb aTOMHOIO sipa MpH pelieHuHd (HPU3NISCKHUX
3ajad;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOM (DM3MKH: AJIEKTpUUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIHS, JCHUCTBHE MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM W JBYDKYITUHCS 3apsiji, SJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TIPAMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPaXEHWE, MPEIIOMIICHHE,
uHTtepdepeHnusa, audpakmus W - TOJSpH3alus  CBeTa, JUCIEPCUS  CBETa,
dboToanekTpuueckuii 3pdext (poTodrddekT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYATOro0 CHEKTpa aromMa BOAOPOJA, €CTECTBEHHas W HWCKYCCTBEHHAs

PaaNOaKTUBHOCTB;
ONUCHIBAaTh W3YYEHHbIC CBOWCTBA BEIIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTH  Pa3jIUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), HMCMONb3Ys (U3HUECKUE BEIUYUHBL:
JNEKTPUYECKUH 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUYECKOE
COTIPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABIKYIIAs cuja, paboTa TOKa,
MHIYKIUS MarHuTHOTO MOJiA, cuia Amnepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKU, JHEPrus JJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NMEPUOJ M 4YacTOTa
KosebaHuil B KoJeOaTeaTbHOM KOHTYpE, 3aps]l M Ccujla TOKa B Mpoliecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX ~KoJieOaHui, (OKYCHOE PpACCTOSHUE U
ONTHYECKasi CWJIa JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUILIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIIMYMHAMU;

ONMCBHIBATh W3YyYECHHBIE KBAHTOBBIC SBJICHUS U IIPOLIECCHI, MCIOJIb3Ys
(du3nyuecKre BEIMYMHbBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPIUsl U UMITYJbC (OTOHA, MEPUOJ TOJIypacaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU OINHUCAHWM TIPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JaHHYI (DU3UYECKYI0 BEIUYMHY C JIPYyTMMHU BeJIWYHMHAMH,
BBIYHCIIATH 3HAaUCHUE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE TPOIECChl U SIBJICHUS, UCIONb3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHLUMNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U NapajlIeIbHOrO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHJIYKIINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTelHa Wit doTtodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUs MacCOBOrO 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE U YCJIOBUSA (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENEIIATh HAMPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHia;

CTPOUTh W OINKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBIMIOJIHATh HKCIEPUMEHTHI IO MCCICAOBAHUIO (PU3MUECKUX SBJICHUUA U
MPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmynupoBath MNpooOsiemMy/3alayy U THUIOTE3Y Y4eOHOro  HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUsT (PU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIMOCOO W3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH  (PU3UUECKUX BEJIMYMH C  HCIOJIb30BAHUEM
NpSMBIX M3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAE TaOIUIl U
rpaduKoB, AeIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;

coOmro/1aTh MpaBwiia 6€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUMN B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W IMPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIe 3a7a4yd C SIBHO 3aJaHHON (u3nueckoil Moemblo,
UCTIOIb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu
BBIOMpATh (U3UYECKYIO0 MOJIENb, BBIACIATh (PU3NUEcKue BETUYUHBI U (HOPMYIIHI,



HeoOXoIuMble Uil €€ pelleHus, MPOBOAUTh PacuéThl U OICHHUBATH PEATLHOCTh
MOJTy4E€HHOTO 3HaUYeHUs (PU3UUECKON BETMUUHBL;

pelaTh KaueCTBEHHBIE 3a7aui: BEICTPAUBATh JOTHUECKU HEMPOTUBOPEUUBYIO
[IETI0UKY PacCyXICHHH C ONMOpoi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzngecKue SBICHUS;

UCIIONIb30BAaTh  MPH  pPEIICHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHHUSI, HUHTEPIPETAIIH
U TIpeJICTaBICHUs Y4eOHON M HAYYHO-TIOMYJISIPHON MHOpMAaLNK, MTOIyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATh NPHUHLMIIBI ACHCTBHS MAalIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh yCIOBUS MX 0€30MacHOTO MCIOIb30BaHUS B MOBCEIHEBHOMN
KHU3HU;

OPUBOJUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHHUKHU U TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHHS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKHUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKalOIlIeH cpese;

paboTaTh B TpyHIe C BBHINOJHEHHEM pPAa3jMYHbIX COLHUATIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYNIBL, PAMOHAIBHO pACIPEAENITh OOS3aHHOCTH U
IUITAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMaTPUBAEMON IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO Yyacos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM u(ppoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DPUSUKA U METO/AbI HAYYHOI'O ITIO3SHAHUA
1.1 ®du3uka 1 METOAbI HAYYHOTO IO3HAHUS 2 bubmorexa [IOK
' A I https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LOK
https://m.edsoo.ru/7141bf72
29 JunamKa 7 bubmorexa [JOK
https://m.edsoo.ru/7141bf72
bu6nuorexa [IOK
2.3 6 1 1
3aKOHBI COXPAHEHHUS B MEXAHUKE hitps://m.cdsoo.ru/ 74 1b72
Uroro mo pazneny 18

Paznen 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOAUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.2 o 10 1
CHOBBL TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubmuoreka [IOK

®a3oBbIe MEPEXOIbI

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



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

Hroro no pasneny

24

Paznen 4. IJIEKTPOANHAMUKA

bubmuorexa [JOK
4.1 E) 10
FieKTpoctatiia https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 371eKTpUYECKHM TOK. TOKH B 12 bubnnoreka [IOK
) Pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MaruuTtHoe nojie. DJeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ VHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
71 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnmnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHuueckre U 3J1eKTPOMarHUTHbIE 5 1 bu6muoreka [IOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nuorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7141c97¢
Hroro o paszaeny 24

Paszea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI cIEIIUATBLHON TEOPUHU 4 | bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKHU 6 hitps://m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

43

ATOMHOE S1pO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHU

bu6nmorexa [IOK
5.1 DJIEMEHTHI aCTPOHOMUH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 7
Pa3nena 6. OBOBIIAIOLIEE IIOBTOPEHUE
6.1 O06o0maroiee MOBTOPECHHE 4 Bubmaorexa ITOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Jara nudpoBbIe
Tema ypoka Kontposbubie | IlpakTuueckue op
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOLE.
1 Hayunsie MCT(})]ZIBI HO?I;)HEI:HI/H[ 1 bubmorexa HOK
e https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Pousb 1 MecTo ¢uzuku B

) (hopMHUPOBAHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU AeATEIbHOCTH JIIOIeH
Mexannueckoe IBHIKEHUE.

3 OTHOCHTEILHOCTHh MEXaHHYECKOTO | bu6mmoreka [IOK
nBwxeHus. [lepemenenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NpsAMONIMHEHHOE 1 bubnuoreka LIOK
JBHKCHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoe maieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaEHUSA https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe IBUXEHUE.

7 ﬂinmeﬁne MaTepHAIbHON TOYKH IO 1 Bubnmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOCUTENBHOCTH ["anues. 1 Bbubmmnoreka [JOK



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

HMuepuuanbHble CUCTEMBI OTCUETA.
IIepssiii 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Tpunuun

Bbu6mmorexa [JOK

? CYHCPTOSHIIH CHIL BTOpOHUSaKOH https://m.edsoo.ru/ff0c3be8
Hbrorona asis MmaTepualibHOM TOUKU

10 Tperuii 3akoH HeroToHa 1u1s bubmumoreka [IOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsroreHus. Cuia

11 TSAKECTH. Hef))Bas[ KOCMHYECKast Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koo dunment tpeHusi.

13 Cuna CI())HpOTI/IBJIeI?I/(Ilf)I npu JIBI/IE(GHI/II/I bubmmorexa [TOK
Tea B KITKOCTH WITH Ta3e https://m.edsoo.ru/ff0c3{76
[ToctynaTenbHoe U BpamaTreabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnmnoreka [JOK
MowmenT cuibl. [liteuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEpPUATIbHBIX TOYEK. bubmuorexa [JOK
Nmitynse cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunetnueckas s3HEprus MaTepuaibHON bubnuoreka [IOK
ToukH. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHUHETUYECKOI SHEprun

17 [ToTeHmanbHas SHEPrusl. bu6mmorexa [IOK



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

[MotennmansHas SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON NIPYKUHBIL.
[ToreHuuanbHas SHEpPrus Tesna BOIU3H
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUU

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas pabota
«MccnenoBanue cBs3U pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOM SHEPTHUU
TeJa Ha IPUMEPE PACTSIKCHHS
PE3MHOBOTO KI'yTa

20

KonTponbHas pabora no teme
«Kunemaruka. JInHaMuka. 3aKOHbI
COXPAHEHHUs B MEXAHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJEUCTBHUS YaCTHUIl BEIISCTBA.
Mojenu cTpoeHus ra3oB, )KUJIKOCTEN
Y TBEPABIX TEN

23

Macca MOJICKYIJIL. KomuuecTtBo
BemecTna. IlocTosHHas ABoraz[po

24

Tennosoe paBHoBecue. TeMneparypa
u e€ usMmepenue. lllkana remneparyp



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

Ienscus

Wneansuerii raz 8 MKT. OcHoBHOE

bu6mmorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoitoTHas Temrneparypa Kak Mepa

%6 Cpe/IHe KMHETUYECKON SHEPTUn bubmmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon JlambToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
Pa3peKEHHOT0 ra3a»

9 M3onponeccel B MI€aIbHOM Ia3e U UX bubnuoreka LIOK
rpagudecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObI e€ u3mMeHeHus. Konmuecto bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOIO UAEAIBHOTO
rasa

31 Bunae! rerionepenaun bubmmorexa TOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TemioTs! npu bubamorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnuabaTHBIN Mporece

3 [TepBblii 3aKOH TEPMOJUHAMHUKHU U €TO bubnuorexa LIOK
IIPUMEHEHHUE K U30IIpOoLeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs mporieccoB B bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiicteus u KI1J TeruioBoi

Bbubmmorexa [JOK

35
MalllWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KI1/|
37 DKOoJIOrHu4YecKre mpooIeMbl
TEIJIOOHEPTEeTUKU
13 O06o6maromuil ypok «MoseKyspHas bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
bub6mnoreka [IOK
39 «Monexynsipnaas pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTbH BO31yXa. HacelleHHbIM bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHBIE MaTePHUAITbI
[InaBneHue U KpucTaIn3aIus.
43 VnenbHas TennIZ)Ta rmaBneEI/m Brommorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIECKUun bubmuorexa [JOK

3apsn. [IBa Buaa 3JIEKTpUYECKUX

https://m.edsoo.ru/ff0c6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

IIpoBOIHKKH, TUATEKTPUKH U

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPAHEHUS buGnnorexa [IOK
yrp ' P https://m.edsoo.ru/ff0c6bec
AJICKTPUIECKOTO 3apsijia
BzaumopeiictBue 3apsioB. 3aKoH
47 Kynona. Toueunsrit I;neKT WYCCKUi bubmorexa HOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 271EKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3uuuu bubnnorexa HOK
ANEKTPUYECKUX Tosiei. JInaum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cuit aneKkTpocTaTHuecKoro
49 ons. Ilore ainas oc bubmorexa HOK
nojig. Ilorennuan. Pasnocts
i https:/m.edsoo.ru/fOc6£00
MOTEHIIHAJIOB
[TpoBOAHUKY U TUIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM T10JIe bromorexa OK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [JOK
51 OnekTpoéMkocTh. KoHnaeHncaro
p A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD MIIOCKOTO
bu6mmoreka [IOK
52 KOHJIEHCATOpa. DHEPIus 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

anmnapara, CTpyWHOTo IIpUHTEpa.
DneKTpocTaTHYeCcKast 3aluTa.



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
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE IEKTPONPHOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon OMma s
y4JacTKa Lenu

56

[MocnenoBarenbHOE, MapajuieIbHOE,
CMEIIaHHOE COCTMHECHUE
poBOAHKKOB. JIabopaTopHas pabora
«M3ydeHne CMEIIaHHOTO COSAMHEHUS
PE3UCTOPOBY

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
toka. 3akoH J[xoyns-Jlenma

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

58

3axoH OMa J171s1 TOJTHOM (3aMKHYTOI)
anekTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHast pabota
«3mepenune DJIC uctouyHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl MCETAJIJIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTH

60

DIIEKTPUYECKUI TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX TyYKOB

61

[ToynpoBOTHUKH, WX COOCTBEHHAS W
IpUMecHas IpoBOAUMOCTh. CBoicTBa
p—n-nepexona. [lomynpoBoIHUKOBBIE
npudopbI

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEeKTPUYECKUM TOK B pacTBOpax U
pacIuiaBax 3JI€KTPOJIUTOB.

Bbubmorexa [JOK

62 DJIEKTPOJIMTUYECKAS] TUCCOLIUAIIUS. ! https://m.edsoo.ru/ff0c82ba
DIEeKTPOIHN3
DIIEKTPUUECKHUI TOK B razax.

63 CaMoCTOSITeTbHBIN U 1 bubmuoreka [JOK
HECaMOCTOSTENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o0marmuil ypok 1 bubnnoreka [JOK
«OIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
ANEKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DnekTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommii ypok | bubnmnoreka [JOK
o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero KonrtpoJubnbie | IIpakTnueckue i[:;'?eﬂl/lﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI
[TocTostTHHBIE MATHUTHI U X

| B3auMojieiicTBHEe. MarHuTHOE ToJIE. 1 bubmuorexa [JOK
Bekrop MarauTHON uHAyKuuu. Jlunun https://m.edsoo0.ru/ff0c9778
MarHuTHON UHIYKIIUH
MarsuTHO€ noje NpPOBOJHUKA C

) TokoM. OmnbIT DpcTesa. 1 bubnmoreka [JOK
B3aunmoaeiicTBre MPOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue | | bubmmnoreka [JOK
MAarHUTHOTO IOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIST Ha
MPOBOJHUK ¢ ToKOM. Cuna Ammepa.

4 JlabopaTopHas pabota | | bubmuorexa [JOK
«HccnenoBanue nelcTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSyKEHHYIO YACTHILY. | bu6muoreka [IOK
Cuna Jlopennia. Pabota cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMaruuTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOM uuaykuuu. DJ1C 1

WHIYKIWW. 3aKOH 3JIEKTPOMarHUTHOM



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

nHaykiuu Papanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUA
AJIEKTPOMATrHUTHON WHIYKITUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprust MAarHUTHOTO TOJISI KATYILIKH C
TOKOM. DJIEKTPOMarHuTHOE 10JIe

bubmnorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTponucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
9JIEKTPOMArHUTBHI, 3JIEKTPOJIBUraTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHII,
VMHyKIMOHHAs I1€Yb

10

O606maromuii ypok «MarHuTHoe
rosie. DIEKTPOMArHuTHAs UHTYKITHS

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabora no teme
«MarHuTtHOE 1oJIe.
SHGKTPOMaFHI/ITHaSI HUHIAYKOWS»

bubmmoteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHMIA.
[IpeBparienue sHEprun

bu6nuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
Tepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT AJTUHBI HUTH U MAacChl Tpy3a»

14

Koneb6arenbubiii koHTYp. CBOOOTHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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QJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJIc0aTeIEHOM KOHTYPC.
Amnanorus MCKIAY MEXaHUYCCKUMHU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUH B UACATIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyX1€HHBIE
MeXaHHYecKue Koyebanus. Pe3oHanc.
By eHHBIE 2JIEKTPOMarHUTHBIE
KoJICOaHH

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAYCHUE CUIIBI TOKA U
HaIpsKEHUs

bubmmoteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTao,
nepenaya u norpedieHue
JIEKTPUYECKON IJHEPTUU

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIiepeaayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPTHH B IOBCEIHEBHOMN
KHU3HU



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

Mexanudeckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bubmuorexa [JOK

21 pacnpoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOAOIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmuorexa [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 CBoﬁchBa u ckopoctsb. [llkana bromiorexa LIOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3putue cpencts
cBA3u. Paguonokanus
)5 Konrtponsnas pabdora «Konebanus u bu6nuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpejie. bubmuorexa [JOK
ToueyHslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TNIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [IOK
YI0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «M3mepenne bubnmoreka [JOK
MOKA3aTeIIs MPETOMIICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n3oOpaxeHuii B bubnuotexa [JOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JuH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paKeHU B JIMH3aX)»
Hucnepcus cBera. CiioXHBINA COCTaB
1 oemoro ceera. L[Ber. JlabopaTopHas
pabora «Habimoienue nucrepcun
CBETa»
3 Nutepdepennus cpeta. udpakius bubnmoreka [JOK
ceera. JludpakunoHHas peméTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0ctf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
yCIIOBUS UX O€30M1aCHOTO IPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJ1accuueckor mexanuku. [loctymarsl bubnmnoreka [JOK
CIELMAJIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH.
bu6nuorexa [IOK
37 3aMeIJIeHre BPEMEHH M COKpaIIEHUE
https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
. bubnuotexa [JOK
38 yacTulbl. CBSI3b MacChl ¢ YHEPrUen u
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHs TOKOS
KonrtponsHas padora «OnTuka.
. bubmuorexa [JOK
39 OcHOBBI CIENIMATIBHOM TeOpUU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otounbl. opmyna [Mnanka. DHeprus

bubnmorexa [IOK

40
Y UMITYJbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 LIOK
HOJINOTEKA
41 orodddexra. OnblTel A. I
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
. (\? P P bubmuorexa [JOK
42 DuiHmTeiHa ast horodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢orosrpdekra
JlaBnenne cBera. OnbiTel I1. H.
43 JlebeneBa. XuMuueckoe AeHCTBUE bubmmorexa [IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa H
MPAaKTUYECKOE MPUMEHECHHE:
44
(dhoToseMenT, GOTOATIHK,
CONTHEeYHas Oarapesi, CBeTOANO]
45 Pemenue 3agau mo TeMe «JIEMEHTHI bu6nuorexa [IOK
KBAHTOBOM OITTHUKH)Y https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHna. ONBITEI
46 Pezjf::l dbopa 1Mo paccesHUIo 0-4acTh bubmmorexa LOK
PGopA p 1 https://m.edsoo.ru/ff0d091a
[TnanerapHast MojeNb aToMa
bu6nunorexa [JOK
47 ITocrynaTter Bopa
Y P https://m.edsoo.ru/ff0d0afa
Wznydenne u noriomieHne (OTOHOB
48 I I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHS bubmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEpTruM Ha Apyrou. Buasl cnekTpoB
BomHoBEIe cBOicTBa yacTull. BorHb
. R bubmuorexa [JOK
49 ne bpoitnsa. KopriyckymnsipHo-

BOJIHOBOH yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JIYUCHUC

50

OTKpbITHE paTUOaKTUBHOCTU. OIBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaZOaKTUBHOTO U3TyYCHUS

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

51

CoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. BiousHue
PaIMOAKTUBHOCTH Ha )KUBBIE
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacna.
DNEeKTPOHHBINH U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbiid
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOMN
SHEPTEeTUKHU

bubmmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
PErucTpanyy 3J€MEHTAPHBIX YACTHII.
Kpyrastit cton «@yHaaMeHTalIbHbIE
B3aUMOJIEUCTBUS. ENMHCTBO
(bu3nuecKoil KapTUHBI MUPa»

bubmmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3qnoro neba. Co3sesmus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX BUIUMOE
nBimkeHue. ColnHevHast CUCTeEMaA

56

Comnaue. CoHeyHas akTUBHOCTb.
Ucrounnk sneprun CosHIA U 3BE3NT



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeILHOCTH. BHYyTpeHHEe
ctpoenue 38&31. COBpeMEHHBIC
MPEACTABJICHUS O TPOUCXOXKICHUH 1
spomonuu CoaHIa B 3BE3]

58

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B Ipax TajJakTUK

59

Bcenennas. Pa3zberanue raiakTuk.
Teopust bosbmioro B3phiBa.
PenukToBO€ u3nyuenue.
MeraranakTuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

61

Kontponbnas pabota «1eMeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM Hay4HOW KapTHHE MHUpa

64

O6o0maromuii ypok. Posb
¢buznueckoil reopun B GopMHUPOBaAHUU
MpesicTaBIeHUH 0 pU3NYeCcKOi
KapTUHE MHpa




Ob6o06maromuit ypok. Mecro
¢bu3nvecKoil KapTHHBI MUpa B 001IeM

65 PSIy COBPEMEHHBIX €CTECTBEHHO- !
HAyYHBIX MPEACTABICHUN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpOMarHuTHast HHIyKIIHs
Pesepubiit ypok. OnTuka. OCHOBBI

67 CHeLMaIbHON Teopun 1
OTHOCUTEITLHOCTH
Pesepunsiii ypok. KBanTtoBas gpuznka.

68 BHeBIZeHTLI}zz:TpOHOMHH u ! 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUVIAA YYEHUKA

» ®usuka, 10 kmace/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakimueit [lapbentbeBoit H.A., AkuimonepHoe o61ecTBo «M31aTenbCcTBO
«IIpocBenieHue»

» dmsuka, 11 kimace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakmueii [lapbentbeBoit H.A., AkuronepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPUAJIBI JISA YUUTEJIA

1. ®uzuka. 10 kiace. YueOHUK 17151 0011eo0pa3oBat. OpraHu3aIuii ¢ MpuI.Ha
AJNIEKTPOH. HOcuTene: 0a30BbIi U poduibHbIN ypoBHU/ ['.A. Mskuies, b.b.
byxosues, Corckuii H.H./ M.: IIpocsemenue, 2020.

2. Kynepureiin FO.C. ®usuka. {uddepenurpoBanbie KOHTPOJIbHbIE PAOOTHL. 7 -
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u.jap.) — M.: Ok3ameHn, 2019.

5. CoopHuk 3a1a4 no pusuke s 10—11 kimaccel: mocodbue i ydanuxcs



o01ieo0pa3oBar. opranu3zanuii: 6a3oBelil 1 mpoduit. yposau / H.A.
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