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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHErO OOIIEero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IOJIOKEHUN U TPeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeibHON MporpaMmmsbl, npeacraBieHHbIXx B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHOl paboyeil mporpaMMbl BOCHHUTAHUS U
KOHLEMIMU TpenojiaBaHus yyeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuiickon Denepanuy, peanu3yommux OCHOBHBIE
o0pa3oBaTeNbHbIE MPOTPAMMBI.

CopnepxaHue mporpaMmbl MO (PU3MKE HampaBleHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAy4YHOU KapTUHBI MUpa oOyyatomuxcs 10—11 kimaccoB mpu 00yueHun
X (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO MOAXO0/a.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusaM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EeHHUsI, a TAaKKe
YUYUTHIBAET HEOOXOJUMOCTh peaM3alliil MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYyUHbIMU y4€OHBIMU IIpeiMeTaMu. B Hell onpenesnsitoTcsi OCHOBHbBIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus, JIaHUPYEMbIE
pe3yibTaThl  OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIFOYAET:

® [IJJaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (hU3MKH Ha 0a30BOM YpOBHE, B
TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI IO F01aM 00YUYEHUS;

e cojepxaHue yueOHoro npeaMera «Du3nkay 1o rogam o0y4eHus.

®du3nka Kak Hayka O HauOosee OOIIMX 3aKOHaX MIPUPOJIbI, BBICTyHas B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpyxaroriem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yOIIHIA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJIICHUM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME U AKTMBHOE

IMPUMCHCHHC (1)I/ISI/I‘ICCKI/IX 3HAHUU OoNnpcaciricT XapaKkTep U  pPa3BUTHUC



pa3HoO0pa3HBIX TEXHOJIOTHH B cpepe FIHEPreTUKU, TPAHCIIOPTa, OCBOECHHUS KOCMOCA,
MOJIyYEHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMH W Apyrux. M3ydyeHue
(bu3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oOydyarouuxcs, B (OpMUpOBaHME yMEHUH NPUMEHSATh HAYYHBIH METO]I
MO3HAHUS [P BBIMOJHEHUU UMHU YY€OHBIX UCCIIEAOBAHUM.

B ocHoBy kypca ¢u3uKH Uil YPOBHSI CpPEIHEro o0Iero oOpa3oBaHUs
NOJIOKEH pAd HUACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COACPKUT MaTepual U3 BCEX pa3ienoB (DU3HUKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOM (DH3HKHU.

Hoes eenepanuzayuu. B coOoTBETCTBUM C HEW Marepuand Kypca (PU3UKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosnaraet HCHOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKd, OCMBICICHHE CBS3H pPa3BUTHUS
(u3KKHM C pa3BUTHEM OOLIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIEMaMH.

Hoesa npuxnaonoti nanpasnennocmu. Kypc ¢usukum mpenmonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHM U 3aKOHOB.

Hoes osxonocuzayuu peamuszyercs TMOCPEICTBOM BBEJICHUS DJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKUM MpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX IACHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOLIero
oOpazoBanus sBIAIOTCS (pusnueckue Teopuu (HopmMupoBaHHE MPENCTABICHUNA O

CTPYKTYpe MOCTpOoeHUsI GU3NUECKON TEOpUH, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U



MPUHIIAIIOB B COBPEMEHHBIX MTPEJCTABICHUSIX O IPUPOJIE, FPAaHUIIaX IPUMEHUMOCTH
TEOPHM, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeNbHOCTHBIN MOAX0 B Kypce (U3HKU pean3yeTcs: MpexkIe
BCEro 3a CYET OpraHu3allid IKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
J1i1st 6a30BOT0 YpOBHS Kypca PU3MUKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no (usuke OObEIMHEHBl B OOIIMI CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Brinenenne B yka3zaHHOM IepeyHE J1a0OpPAaTOPHBIX pPadOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTeIbHOrO Mmpouecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHamIeHus kabuwHera ¢usuku. [Ipum
3TOM OO0ECHeunBaeTcsi OBJaJCHHE OOYYalOMIMMHCS YMEHUSIMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs], MCCIEAOBAaHUS 3aBUCUMOCTEN (PU3NUYECKUX BEJIUYUH U
IIOCTAaHOBKY OIIBITOB 10 TPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAensieTcs peleHruo pacu€THBIX M KaUeCTBEHHBIX 33/1a4.
[Ipu 3TOM AJ1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJ1a4M C SIBHO 3aJaHHOU
¢u3nyeckol MOJENb0, MO3BOJISIONIME MNPUMEHATH HW3YUYEHHBIE 3aKOHbI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U HUHTETPUpPYs 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
OoOBsICHEHHE TpPOTEKaHUs (U3NYECKUX SIBICHUM U TMPOIECCOB B OKPY KaIOIICH
KHU3HU, TpeOyiomme BbIOOpa (U3NYECKOM MOIEIM A CHUTyalMd MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k marepualibHO-
TEXHUYECKOMY 00€ecTieueHrI0 y4eOHOro mpoiiecca 6a30Bblil ypoBeHb Kypca (HU3UKU
Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUs JOJDKEH H3y4aThCs B YCIOBHUSX
IpeIMETHOro KaOuHeTa (U3HKM WIM B YCIOBUSX HHTETPUPOBAHHOTIO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU JOIKHO OBITH
HEeoOXouMoe JabopaTopHoe 00OpyJOBaHWE [JIS BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKE YYEHHUYECKHX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE

00opy0oBaHUE.



JleMoHCTpalMoHHOE 00OpyaoBaHue (POPMHUPYETCSI B COOTBETCTBUU C
OPUHLKIIOM MHHHMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET MOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3UKE KIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUW M  TPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe oOOpynOBaHWE I YYEHUUYECKHX MPAKTUYECKUX padoT
dopmMupyeTcss B BHAEC TEMaTHYECKHX KOMILJIEKTOB M OOECNEUYMBAETCA B pacuéTe
OJTHOTO KOMILJIEKTa Ha JIBYX 00YyYarommuxcsl.

OCHOBHBIMU LEJISIMU U3y4YEeHHS (PU3UKHU B 00LIEM 00PAa30BAHUHU SIBIISIFOTCS:

e (GopMHUPOBAHHME HHTEpPEcCa M CTPEMIICHHS OOYYaromMXCi K HAyYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE HMX HHTEUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTE;

® pPa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HaHUA U (popMHUpOBaHHE
HCCIIEIOBATENLCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMUPOBaHME HAYYHOTO MHPOBO33PEHHUSI Kak pe3yJbTaTa H3Y4eHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (GopMUpOBaHHE YMEHHH OOBSICHATH SBJIEHUS C HCIOJIH30BAaHHUEM
bus3ndecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opMHUpOBaHHE MPEACTABICHUN O PO (UBUKU JJIs Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

JlocTuKeHne 3TUX Iiesiel 00ecreunBaeTCsl peleHueM CIEAYIOIUX 3a1a4d B
mpoliecce u3yueHus Kypca GU3NKU Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

® MpUOOpETEeHHE  CUCTeMbl  3HaHMK 00  o0mmX  (u3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHUKY, MOJEKYJISIPHYIO
bu3NKy, 3MEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3HUKY;

e (opMHUpOBaHHE YMEHHM NPUMEHSITh TEOPETUYECKHE 3HAHUSA  JUIS
OOBsICHEHUST (U3NYECKUX SBICHUN B MPUPOAC U JJIA MPHUHITHS MPAKTUICCKUX

pPELIEHNI B TOBCETHEBHOM KU3HU;



® OCBOEHHME CIIOCOOOB pEIICHUS PA3NMYHBIX 33Jad C SBHO 3aJaHHOU
¢u3nyeckoil MoneNblo, 3a/1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe
buszndecKoil MOJIeNH, aJeKBaTHOM YCIOBHSIM 3a1a4H;

® MOHMMaHWE (PU3NYECKUX OCHOB U TPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSAHUS HA OKPYKAIOILYIO CPENLY;

® OBJIQJICHHE METOAAMHU CAMOCTOSITEIbHOTO IJIAHUPOBAHMS U MPOBEICHHS
bu3nUeckux OKCIEPUMEHTOB, aHaldW3a W HHTEpHpeTanuu  uHbopmaiuu,
orpeieleHs JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTara;

® CO3/JIaHHE YCIIOBUM JJISI Pa3BUTUS YMEHUN IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOM J1€ATETLHOCTH.

Ha wuzydyenue ¢usuku (0a30BBIM YpOBEHb) Ha yPOBHE CPEAHETrO OOIIEro
obpazoBanust otBojuTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeJIEI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo ¢uU3UKE TNepedeHb Ja0opaTOpHBIX U
NPaKTUYECKUX PaOO0T SABISIETCS PEKOMEHJIOBAHHBIM, YUYWUTENb JEIaeT BHIOOP
NpPOBEJCHUS J1a0OPAaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIBHBIX

0COOEHHOCTEH 00yJarOIIMXCH.



COAEPXKXAHUE OBYUEHUSA

10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 ITO3HAHUSA

®usuka — Hayka o npupone. HayuHble METONBI MO3HAHUS OKPYIKAOLIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUH B IMPOLIECCE TO3HAHMS IPUPOIbL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (U3MYeCKUX SIBJICHUN M mpolieccoB. HayuHble TUMoOTe3sl.
®dusznyeckre 3aKOHbl U TEOpUU. |'paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHSL.

Ponp u mecto pusuku B hopMUpOBaHUHM COBPEMEHHOW HAYYHOW KapTUHBI
MHPA, B IPAKTUUECKOMN AEATEIBHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ I1UGPOBBIE H3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexanuueckoe aBUxKEHHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATEPUATIbHOW TOYKH, UX NPOEKIMM HA OCH CUCTEMbl KOOpJWHAT.
CroxeHue nepeMenieHui U CI0XeHue CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABMKeHHE. [paduku
3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOe nazieHue. Y CKOpeHre cBOOOHOIO MaJICHUS.

KpuBonuneiinoe jaBwxeHue. JIBM)KEHHUE MATEpPUAIBHOM TOYKH IO
OKPY’KHOCTH C TIOCTOSIHHOW I10 MOZAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TMHENHAS

ckopocTb. [leprox u yactora obpamenus. LleHTpocTpeMuTeIbHOE yCKOPEHHE.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBWKCHUE CHAPSAIOB, LICIIHbIC U PEMEHHBIE ITEpEIayu.

Ilemoncmpayuu

Mogenb cucteMbl OTCUYETA, MILTFOCTPAlMs KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM ITPOCTPAHCTBE.

Habnronenue nBHKEHHsI Tena, OpPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPHU30HTAIBHO.

N3mepenne yCKOpeHus: CBOOOJHOrO NaJ eHHUSL.

Hamnpasnenue cKOpoCTH IIpH ABUYKEHHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHne HEpaBHOMEPHOI'O IBUXKECHUS C LEIBIO ONPENEICHUs] MTHOBEHHON
CKOpOCTH.

HccrienoBanne COOTHOLIEHUS MEXIY MYTSIMHU, MNPONUIAEHHBIMU TEJIOM 3a
NIOCJIEA0OBATEIbHbBIE PpPAaBHBIE MPOMEXKYTKA BpPEMEHM IPU PABHOYCKOPEHHOM
JNBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yueHune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHOocurenbHOCcTH  [amunes. IlepBeii  3akoH  HproTona.
NuepumanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepro3unuu cuil. Bropoit 3akon HeroToHa
JUISl MaTepUalibHOM TOYKU. TpeTuit 3aKkoH HproToHA AJ1s1 MaTepuaabHbIX TOYEK.

3akoH BcemMupHoro Ttsirorenus. Cuna Tsokectn. llepBasg kocmuueckas
CKOpOCTBb.

Cuina ynpyrocru. 3akoH ['yka. Bec rena.



Tpenue. Buabl TpeHus (1okosi, CKoybkeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Kosdduruent tpenus.
Cuna conpoTUBIICHUS IPU IBUKEHUU TEJA B )KUJKOCTH WIIH Tas3e.

[TocTynarenbHOE M BpaliaTeIbHOE JIBHKEHUE a0COIIOTHO TBEPOTO TeENa.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaileHus. lIlnedo cuibl. YcioBus
paBHOBECHUSA TBEPJIOTO TEIIA.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: TMOJIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME HHEPLH.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxeHue CHIL.

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT JAeOpMaIluH.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUSI.

VY ciioBust paBHOBECUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Nzydenue nBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

Uccnenosanrie 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JehopMaruu.

HccnenoBanne yclaoBUM paBHOBECHsS TBEPIOTrO TeEJd, HUMEIOIIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

Nmnynbc maTepuanbHOM TOUYKHM (Tejia), CUCTEMbl MaTepHalIbHBIX TOYEK.
Nmnynee cwiibl 1 M3MEHEHHUE HMITyJIbCa Tela. 3aKOH COXPAHCHHUS WMITYJIbCA.
PeakTuBHOE IBHIKECHUE.

Pabora cubl. MOIIIHOCTE CHJIBI.



Kunernueckass sHeprus mMaTepHalbHONW TOYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToreHunansHas DHEPTHSL. [ToreHunanbHas SHEPIHUs yIpyro
nehopMHUpPOBaHHOM NPy XKUHBL. [ToTeHIIMaNbHAs SHEPrus Tea BOJIMU3H MOBEPXHOCTH
3emuu.

[loTeHuunanbHbie W HENOTEHIHMaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CUJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUSI MEXAHUYECKON SHEPIHUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHn4eckre yCTpOMCTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoa MOTEHIIMATBLHON PHEPTUHN B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

N3yueHnue aOCONIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanne cBA3M pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOW 3HEepruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyJsipaast Gpu3nMKa 1 TEpMOJAMHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KUHETHYECKON TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSI YacTHUIl BellecTBa. MoJllenu CTpOEHUs Ta3oB, XKUIAKOCTEH U
TBEPIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneill. Macca u
pa3Mepbl Mosieky. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temneparyp

Lenbcus.



Mopnens  upeampHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJIPHO-
KMHETHMYECKOW TEOpHH HACAIBbHOrO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeaHEld KUHETHMYECKOM SHEPruy TEIUIOBOrO JBHM)KEHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
uzo0apa.

TexHuueckue yCTpOHCTBA M MPAKTHUYECKOE NPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITB, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OmnbIThl 10 MU PY3UN KUIAKOCTEH U ra30B.

Monenb GpOyHOBCKOTO JBUKEHUSI.

Mogaens onbita IlITepha.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUS.

Mopens, HuTFoCTpUpyronas Npupoy AaBJIEHUs ra3a Ha CTEHKHM COCY/a.

OnbITEl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HACAIBHOIO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmnpeneneHre Maccsl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHUMU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamMuKu

TepMmoaunamuueckas cucrema. BHyTpeHHssI dHEPrus TEPMOAUHAMUYECKOMN
CUCTEMBI U crIocoObl €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss

OHCPIus OJHOATOMHOI'O HnACAJIBHOTO rasa. BI/II[BI TCILIOIICPCaAaun:



TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y]IeJbHAs TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI IpH TEIIIONEpEIAYE.

[lonsitue 006 amumabatHOM mpouecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre TepBOTrO 3aKOHA TEPMOJMHAMHUKH K u3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TennoBele  mamwmHbl.  [lpuHUOMOBL  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[Ipeobpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt mnone3noro
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero kosd@uiuueHT mosie3HOro
JEUCTBUSA. DKOJIOTHIECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckre yCTpoWCTBa M NPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEW SHEPruu Tella MPU COBEPIICHUU DPAOOTHI: BHUIET
npoOku u3 OYyTBUIKM TMOJI JICMCTBUEM CXATOro BO3Jlyxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHust (BUI€0AEMOHCTpAL).

N3MeHeHne BHyTpeHHEN SHEpPruu (TemMIepaTyphbl) Teja Ipy Terioneperaye.

OnelIT mo aauabaTHOMY pacHIMPEHUI0 Bo3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Monenu mapoBoit TypOWHBI, ABUTATENSI BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3MepeHne yaeapHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooGpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHAS BIJIAXKHOCTh BO3JyXa. HacellieHHbI mnap. YaenabHas Termiora

napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUSI OT JTABJICHHUS.



Teépnoe Tteno. Kpucrammmueckue n amopdHbie Tena. AHU30TPOIHS CBOHCTB
kpuctaiuioB. JKuakue kpuctaibl. CoBpeMmeHHble Marepuaibl. [lmaBieHue u
KpucTayuM3anus. Y aelbHas TerioTa miasienus. Cyonumarus.

VYpaBHeHue TerIoBoro 0ajgaHca.

TexHuyeckne yCTpoOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAaHOMAaTepUaoOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACKIIIEHHBIX NTAPOB.

Kunenue npy NoHW>KEHHOM J1aBJICHUU.

Crioco0Obl M3MepeHUs BIaKHOCTH.

HaGnronenue HarpeBanust v IIaBJI€HUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JIeMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHrie OTHOCUTENIbHOM BJIAXKHOCTH BO3/1yXa.

Paznen 4. daekTpoauHamMuka

Tema 1. Inekmpocmamuka

OneKkTpu3aums Tell. OJEKTPUYEeCKUuU 3apan. J(Ba BHOA DIEKTPUYECKUX
3apsiioB. [IpOBONHMKHM, TUAJIEKTPUKUA W MOJIYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunslil anekTpudeckuit 3aps.
Onektpuueckoe moje. Hanpsok€HHOCTh  3iekTpuueckoro moiis.  [IpuHiun
CYyNEpPHO3ULINHN AJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTU DIIEKTPUYECKOTO
HOJISL.

PaGora cun  anekrpocratmueckoro  mnons. Ilorennman.  Pasnocthb
noTeHuaoB. [IpOBOTHUKM UM JAUAJIEKTPUKH B  IJIEKTPOCTATUYECKOM TMOJIC.
JludiekTpruyeckas MpOHULAEMOCTb.

DIneKTpo€MKOCTh. KoHieHCaTOp. DNEKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa.

OHeprus 3apsHKEHHOI0 KOHAEHCaTopa.



TexHudeckne yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: JJIEKTPOCKOII,
ANEKTPOMETpP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN alnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHIIUII IEUCTBUS DJIIEKTPOMETPA.

BzanmopencTBre HA3NEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOoBOIHUKM B 3IIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKH B SJIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUIJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 3eKTpoEMKOCTH KOHEH CaTopa.

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

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKa.
UcTtounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s1 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y IEIIbHOE COMNPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapalIENbHOE, CMEIIAHHOE COCTMHEHNE TPOBOJHUKOB.

PaGora »snexrtpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MomHOCTh
AIEKTPUUECKOTO TOKA.

DIEKTPOJBUKYIAsl CUJla U BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKA.
3akon Oma /1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Koporkoe 3ambikaHue.

DJIEKTpOHHAasi  MPOBOJMMOCTb  TBEPJBIX  METAUIOB.  3aBUCUMOCTh
COINPOTHUBJIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.



[TonynpoBonuuku.  CoOCTBEHHass W NOpPUMECHass  MPOBOJUMOCTH
noJiynpoBoHUKOB. CBoiicTBa P—N-niepexoa. [omynmpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYECKU TOK B  pacTBOpax M  pacIijlaBax d3JIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS TUCCOUUALMS. DIEKTPOIIU3.

OneKTpudeckuii TOK B Tra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Momuus. [Liazma.

TexHudeckrue YCTpPOWCTBA W TMPAKTUYECKOE IPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKH TOKA, DJIECKTPOHATPEBATENIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA AUO,
TEPMHUCTOPHI ¥ (OTOPE3UCTOPHI, OTYTIPOBOAHIUKOBEIN TUO]I, TaThBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBJIECHUS UUIUHIPUYECKUX MPOBOAHUKOB OT JIMHBI,
IJIOIA/IN MTOMIEPEYHOI0 CEUYEHUS U MaTepuaia.

CmeliaHHoe COEIMHEHUE MPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HSIIEKTPOJBMXKYIIEH cuibl. KOpoTkoe 3ambIkaHue
rajbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COPOTUBIICHUS.

3aBUCHUMOCTD CONPOTUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 MPOBOAMMOCTD BO31yXa.

OIHOCTOPOHHSISI TPOBOJAMMOCTH AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEmaHHOro COEIMHEHUS! PE3UCTOPOB.

N3MepeHne 31eKTpOABMKYIIEH CHIIBI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue anexrposuza.

MesxnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMM MaTeMaTHKH,
OMOJIOTMH, XUMHUH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvle nonsamusi, CBA3aHHBIE C W3YYEHHEM METO/0B HAyYHOTrO
NO3HAHUS: SIBJICHHE, HAy4yHbId (hakT, runoresa, (Qu3nMyeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YpaBHEHUW, JHHEWHas QyHKIUA,
napabona, runep0osia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U X IPOECKLIUHA HA OCH KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocus: Mexannueckoe JBMKEHUE B JKUBOM mpupoje, nupdysus, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENIayl, TEIJIOBOE PaBHOBECHE),
JJIEKTPUYECKUE SIBJIICHUSA B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsL MACCa, TEIJIOBbIE CBOWCTBA TBEPABIX TEJI, KUJAKOCTEN U Ia30B,
JJEKTPUYECKHME  CBOWCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JUCCOLMALNS,
rajgbBaHUKA.

l'eocpaghus: BnaxxHOCTh BO3/AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: npeodOpa3oBaHUe JBUKEHUW C MCIOJb30BAaHUEM MEXAHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHWKH, HCIIOJIb30BAaHHWE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUrareilb BHYTPEHHETO
CropaHusi, naposas TypOHHa, ObITOBOM XOJIOJMJIBHUK, KOHAULIUOHED, TEXHOJIOTUU
IIOJIyYECHHUs] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AJIEKTPOHAIPEBATEIbHbIE npudopBHl,

OJICKTPOOCBCTUTCIILHBIC HpI/I60pr, TraJIbBAaHUKaA.



11 KJIIACC

Paznen 4. daekTpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTosHHbIE  MarHuThl.  B3auMOJIENMCTBHE  NOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe mnosie. Bekrop MarHMTHOW WHAYKUMHW. [IpyuHOMII cyneprio3uuuu
MAarHUTHBIX MOJel. JINHMM MarHuTHOM WHAYKUMU. KapTWHAa NUHUNA MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe mNoJie TPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHUTHOTO TOJIS JJMHHOTO MPSIMOTO MPOBOAHUKA M 3aAMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KaTyIIKu ¢ TOKOM. OnbIT DpcTeaa. BzanmoaeiicTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalpaBIICHUE.

Cuna JlopeHiia, €€ MoyJib U HalpaBieHue. JBHKeHHE 3apsSyKEeHHOM YacTUIIbI
B OJTHOPOJHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHa.

SlBneHne DIEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEkTOpa MarHUTHOU
WHAYKIMHA. OJIEKTPOABMXKYIIAS CWiIa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu dapanes.

BuxpeBoe »smekTpuueckoe mnosie. IJIEKTPOABMXKYIIAs CUia HHAYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuo Jlenua.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHIYKUUH. OJIEKTPOABIKYILAS —CHIIA
CaMOMHIYKIIUU.

OHeprusi MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TeXHUYeCKHEe YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IMOCTOSIHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, SJIEKTPOJABUIATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.



OTKIJIOHEHHUE 3JIEKTPOHHOr'O IIyYKa MarHUTHBIM I1OJIEM.

JIvHUY MHAYKOUY MarHUTHOTO ITOJISL.

B3auMozeiicTBue ABYyX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHYKIUU.

ITpasuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEN CHJIBI MHAYKIAH OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHue cCaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3yueHne MarHuTHOTO MOJISl KATyIIKH C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sIBICHUS JJIEKTPOMAarHUTHOW WHYKLINH.

Paszgen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbLE KOJ1€0AHUA

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHUS.
INapmonnueckue konedanus. Ilepuon, wactora, amruMryga v (a3a KoieOaHUM.
[IpykuHHBIA MasTHUK. MareMaTU4eCKUM MAsTHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBpamenue 3Heprum Npyu rapMOHUYECKUX KOJIEOaHUX.

KoneGartenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJeOaHUs B
UJCATHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTMsl MEXIYy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHIMU KosieOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJI€ATbHOM KOJI€0aTEIbHOM KOHTYDE.

[IpencraBieHue 0 3aTyXaImux KoyieOaHusX. BoIHYKEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMArHUTHbIE KOJIECOAHMSI.

Ilepemennbiii Tok. CHHYyCOMZANbHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CWIbI TOKA WU

HaIps’KCHU.



Tpancdopmarop. [Ipon3BoacTBo, nmepegava u MOTPeOICHUE DIEKTPUISCKON
SHEPruu. DKOJOTUYECKHE PUCKU TPU MPOU3BOJACTBE 3JEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne ycTpoWcTBa U MPAKTUYECKOE NPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KOJ€OATENIbHON CHUCTEMBbl (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmonenue pe3oHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSIKEHUS OT BPEMEHU) JIs1
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnocneaoBaTebHOM COEAMHEHUHM PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TUHUY AJIEKTPOIEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuwl

HccnenoBanue 3aBUCHMOCTH MEPUOAA MAJIBIX KOJEOAHUI rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBaHue NEPEMEHHOr0O TOKA B IENM U3  IOCJIEI0BaTEIbHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOpA.

Tema 2. MexanuuecKkue u 3,1eKMpPOMAZHUNHbBLE 60IHbL

MexaHnueckue BOJHBI, ycinoBusa pacrnpocTpaHeHus. Ilepuona. CkopocThb
pacrnpocTpaHeHUsT W JJuHa BOJHBL [lomepedHble YW TPOJIOJIbHBIE BOJHBI.
HNutepdepennus u nudpaxiivs MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBI. Y CJIOBHS U3IIYyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.

B3aunmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoii BoiaHe. CBoMCTBa



3JICKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpEJIOMJICHUE, TOJISIpU3aIus, JudpaKius,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [[puMeHEHNE 2JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TEJIEBUICHUS. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEIbI.

TexHuyeckne yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
panuonpuEéMHHUK, TEIEBU30p, aHTeHHA, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Konebimromeecs Te0 Kak HCTOYHHUK 3BYKa.

Habmronenue orpakeHus U IPEIOMIICHHS MEXaHUYECKUX BOJTH.

Habmonenue narepdepeHnnu U AU pakiinu MeXaHnIeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJON U
4acTOTOM KOJIeOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX ~ BOJIH:  OTpa)KEHUE,
IpesIoMIICHUE, TOSpU3alus, TudpaKius, HHTepdepeHITns.

Tema 3. Onmuxa

I'eomeTpuueckass onrtuka. [IpsiMoiMHENHOE pacnpoCTpaHEHUE CBETa B
OIHOpOHOM cpene. JIyd cBera. ToYeUHBIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune n300pakeHuit B
IIJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI IPEJIOMJIEHUSI CBeTa. AOCOJIFOTHBIHN IMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust ceeta. CiaoxHbIi cocTaB 6enoro cera. L{Ber.



CobOuparorie W paccewBalIue JHH3BL. ToHKas mnuH3a. DOKyCcHOE
paccTosiTHUE W ONTHYECKas Cuiia TOHKOW NuH3BL [locTpoenue uzoOpakeHHil B
coOMparolIMX U pacceuBaOIUX JMH3aX. DopMylia TOHKOW JTUH3BI. YBelUYeHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUECKON ONTHUKH.

BonHoBas ontuka. HHrepdepenius cBera. KorepeHTHBIE HCTOUYHMKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuonHas pemérka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCUMyMOB TP TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH, JyIna,
doTtoamnmapaT, TPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHEiHOE pPacpOCTpaHEHUE, OTPAKECHUE W TMPEIOMIICHUE CBETA.
Onrtuyeckue npudOpsI.

[TomHO€ BHYyTpEeHHEE OoTpakeHrne. Moienb CBETOBOAA.

UccnenoBanue CBOWCTB N300paXKEHUH B TUH3aX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHInm cBeTa.

Habmonenue nudpakiuuy ceera.

Ha6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKH.

Habmronenue nossipusaiuu CBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl

I/I3MepeHHe IMOoKa3aTcrs MpCIIOMIICHHA CTCKIIA.



UccnenoBanue CBOWCTB N300paKEHUH B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNIHAIBHOI TEOPHH OTHOCHTEIBLHOCTH

I'panvbl  TPUMEHMMOCTH  KJIacCMYECKOW  MmexaHuku. IlocTynarsl
CIIeIMaIbHOM TEOPUH OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOJTYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLUII OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsi3b Macchl € SHEPrUe U UMITYJILCOM PEJISITUBUCTCKON YaCTULIbL. DHEPTHUs
HIOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. @opmyna [lnanka cBsi3u s3HEpruu GOTOHA C €r0 YACTOTOU. DHEPrUsl
U UMITYJIbC (POTOHA.

OTtkpsiTue U uccnegoranue Gorordpdexra. OnbiTel A. I'. CTosieroBa. 3aKOHBI
doroaddexra. YpaBHenue DiHmTeitHa 11 poToddpdexra. «KpacHas rpanunar»
dororddexra.

JHaBnenue ceera. OnwiThl 1. H. JleGenera.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycCTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTogaTymK, coHeyHast 6arapes, CBETOANO/I.

Jlemoncmpayuu

dotordekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHET0 (poToaddekra.

CBeTomuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma



Mopnens atroma Tomcona. OmbiTel Pesepdopaa mo paccessHuIO o -4acTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. M3nydyeHue u morsjomieHue
(GOTOHOB mpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPruM Ha Jpyroi. Bumel
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/Ia.

BosiHoBbIe cBoiicTBa yacTuil. Bosubl 1e bpoitns. KopnyckynsapHo-BoIHOBOK
JyaJTu3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIYUYEHHUE.

TexHuyeckue yCTpoMCTBa M NPAKTUYECKOE INPHUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

Onpenenenve JIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeyaThIX CIIEKTPOB U3IIYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHuvle pabomwl

Habmnronenue mMHENYaTOro CrekTpa.

Tema 3. Amomnoe a0po

OKCNIEPUMEHTBI, JOKA3BIBAIOIINE CJIO0XHOCTh CTpoeHUs anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3depdopaa no onpeaeneHuio coctaBa pauoakKTUBHOTO
m3nydennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus. BriusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeITHE TpoTOHA W HelTpoHa. Hykinonnas monens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Torbl.

Anbda-pacnaa. OIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHue. 3aKOH paJuOaKTUBHOIO pacra/ia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl gapa.

SlnepHsle peakuuu. JleneHue u CUHTE3 s1ep.

Snepubiii peaktop. TepmosimepHblit cuHTe3. [IpoOGiaeMbl U TEPCHEKTHUBBI

SAIEPHON SHEPTEeTUKHU. DKOJIOTUYECKUE ACTIEKTHI SAEPHON YIHEPTETUKHU.



DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToabl HAOJIIOICHHS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHBIe B3auMozehcTBUs. EauHCTBO (U3MYECKONW KapTHUHBI
MUpa.

TexHuyeckre yCcTpoicTBa U NMPAKTUYECKOE TPUMEHEHHE: T03UMETP, Kamepa
BuuibcoHa, sigepHblii peakTop, aToMHas boMoa.

Jlemoncmpayuu

CYE€TUMK HOHU3BUPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopHwvie pabomol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

Pazges 8. JjieMeHTHI aCTPOHOMUY M aCTPOPU3UKH

Dtanbl pa3BUTHS acCTpOHOMHUH. [IpuKIIaIHOE 1 MEPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BénHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TJIAHETHI, UX BUAUMOE
JIBUKEHHUE.

CosiHeyHas cucrema.

Connne. CosHeuHasi akTUBHOCTh. Mcrounuk sHeprun ConHUA U 3BE3.
3BE3/1BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CHEKTpaldbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» [JIs1 3BE3] TJIABHOW MOCJIENOBATENBHOCTA. BHYTpEeHHEE CTpoeHue
3B&3/1. COBpeMEHHBIE MPEJICTABICHUSI O MPOUCXOKAECHUU U 3BoJtou ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3].

Mineunsiii Iyt — Hama I'amaktuka. Ilonoxxkenue m nBuxenue ConHIA B
lNamaktuke. Tunsl ranaktuk. Paguoranaktuky u kBasapbl. YEpHBIE IBIPHI B siapax
TIAKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonpiioro B3psiBa. PeMKTOBOE U3ITyYeHHUE.

Macirabnas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnnie npobdsieMbl aCTPOHOMUMU.



Yuenuueckue nabnrooenus

HabuntoieHust HeBOOPYKEHHBIM TIJ1a30M C HUCIIOIB30BAHUEM KOMITbIOTEPHBIX
IPWIOKEHUHN IS ONPEIENICHUs MONIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31us1 CEBEPHOIO MOJyIIapus U IPKUE 3BE3bL.

Habmronenus B reneckon JIyHsl, mutaneT, Mieanoro [1ytu.

O0o0mammiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHM B HKOHOMHYECKOHW, TEXHOJIOIMYECKOM,
COLIMAJIBHON M 3TUYECKOM cpepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUH B COBPEMEHHOW HAyYHON KapTUHE MUPA, poib (PU3UUECKON TEOpUH B
dbopMupOBaHUU TPEICTABICHUHN O (PU3UIECKON KapTUHE MUPA, MECTO (hHU3UIECKOM
KapTUHBl MHUpa B OOIIEM psAy COBPEMEHHBIX  €CTECTBEHHO-HAyUYHBIX
MIPEICTABJICHUIN O IPUPOJIE.

MesknpeaMeTHbIe CBA3H

N3yuenue kypca ¢us3uku 6a30Boro ypoBHs B 11 Kiiacce oCyIiecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousamus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJIEHWE, HAay4HbId (akT, runore3a, (pusnmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIeHWE CUCTEMBl YPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(YHKIIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIHH HA OCU KOOPAMHAT, CIOXKEHUE BEKTOPOB,
POU3BOHBIC DJEMEHTAPHBIX (PYHKIMH, TPU3HAKK TOJ00MS TPEYrOJIbHUKOB,
ornpe/ieleHre MIONIaAN MITOCKUX GUryp U 0o0bEMa Tell.

buonocus: snexTpuveckue SBICHUS B JKMBOM MNpUpOJE, KoJjeOaTellbHbIe
JIBWKEHUS B )KMBOW MpPUpPOJIEe, ONTHUYECKUE SBJICHUS B )XKMBOW MpUpoje, JeiCTBUE
paauanuy Ha >KUBbIE OPraHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTypa TBEPABIX

T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIIETKH, CIIEKTPAIbHBIM aHAU3.



l'eoepaghua: ™arHuUTHBIE TOIOCa 3€MIJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM IMMTOBEPXHOCTH, TIPEJICKa3aHUE 3eMIICTPSCCHHIA.

Texnonoeus: NWHUU dJEKTpoliepesad, TeHepaTop IEePEeMEHHOTO TOKa,
AJIEKTPOJBUTATEb, WHAYKIIMOHHAS I1€4b, pajap, PaauonpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,

coJiHeyHas OaTapes.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpenvera «®PusnkKa» Ha YPOBHE CPEAHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHb) JAOJIKHO OOECIICUUTH JOCTHIKCHHE CIIECTYIONINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenamera « Du3ukay JOKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYaloOIMUXCSl PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAILlNM, TIO3UTUBHBIX BHYTPEHHHUX  YOCXKICHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHUE KU3HEHHOTO
OMbITa U OMBITA JEATEIIBHOCTH B MPOLIECCE PEAU3ALUA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIILHOW I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH I'PAKIAHCKOH MO3UIIMN 00YYAIOIIEerocsl KaKk aKTUBHOT'O U
OTBETCTBEHHOI'O YJI€HA POCCUIICKOIO OOIIECTBA,

NPUHATHE TPAJULIUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTHYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX T'PAKIAHCKOTO
00111eCTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOW OpraHU3alINY;

YMEHHE B3aUMOJIEUCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU
¢ UX QYHKIIUSIMU U Ha3HAUCHUEM,;

TOTOBHOCTh K TyMaHUTAPHOM U BOJOHTEPCKOMN AEATEIBbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUNCKOU IPaXKIaHCKON VUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAApPCTBEHHBIM CHUMBOJAM, JIOCTHUXEHUSIM

POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;



3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4) 3¢TETHYECKOr0 BOCITUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY HAyUYHOT'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKOi HAyKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K pa3lMyHbIM cdepam mpodecCHOHANBbHON JesSTEIbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynymiei nmpodeccuu U peam30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKKN Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh JSKOJIOTMYECKON KYJIBbTYpPbl, OCO3HaHUE TJI00AIBHOTO
XapakTepa SKOJOTMYECKUX TpoOIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE AEUCTBUN B OKPYKAIOLIEH CPEJE HA OCHOBE
3HaHMS LEJIe YCTOMYMBOrO pa3BUTHUS YEIIOBEYECTBA;

pacuIMpeHre ONbITa JESITEIbHOCTH SKOJIOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW JEeATEbHOCTH, TOTOBHOCTh B IIpoliecce
U3Yy4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIEA0BATEIBCKYIO NESITEILHOCTD

WHIWBUAYAJIbHO 1 B I'PYIIIIC.



METAIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE YUeOHbIEe AeiicTBHS

Ba3oBble Jioruueckue J1elicTBUA:

CaMOCTOSITeIbHO  (hOpMyIMpOBaTh W aKTyaJlM3UpPOBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNesATh LEIU ACATEIBHOCTH, 3aJaBaTh MNapaMeTPbl U KPUTECPUU HUX
JIOCTHIKCHMS;

BBISIBJIATH  3aKOHOMEPHOCTM M NPOTUBOPEUYHST B  PacCMaTpUBAEMbIX
(bUBUYECKUX SABICHUSX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJIEMBI ¢ yUYETOM aHAIM3a MMEIOITIXCS
MaTEpUAITBHBIX U HEMATEpHAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B  JICATEIBHOCTb, OLICHUBAaTh COOTBETCTBHUE
pE3yJbTaTOB 1EJISIM, OLIEHUBATH PUCKH MMOCJIEICTBUAMN AEATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSAX  PeajbHOTIo,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHHUE MMPU PEUISHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieioBarTe/ibCKHe el CTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJOTHEW, KIKOYEBBIMU TOHITUAMU U METOJAMU
du3nuecKoil HayKu;

BJIaJICTh HABBIKAMU YU4€OHO-UCCIEA0BATEILCKON U TPOECKTHOM AESATEIbHOCTH
B 00ylact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB pelieHus 3aja4d (HU3NIECKOro COACPKAHUS, NMPUMEHEHHUIO Pa3IUIHBIX
METOOB IMO3HAHHUS,

BJIQJIETh BHUJAMH JCATEIIBHOCTH 10 TOJYUYEHUIO HOBOIO 3HAHHUS, €ro
WHTEpIIpeTallui, TPeoOpa3oBaHUI0 M IPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYyalUsIX, B TOM YHUCJIE TIPH CO3/IJaHUU YUEOHBIX MMPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISAITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI 111 JOKA3aTEJIbCTBA CBOUX

YTBEPKIAEHUMN, 3a1aBaTh IIAPAMETPHI U KPUTEPUH PEILICHHUS;



aHAIM3UPOBATh TMIOJMYYEHHBIE B XOJAC PEIICHHWS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OpMYyJIHpPOBaTH COOCTBEHHBIC 3aJjayl B 0Opa3oBaTelIbHON
JESTEILHOCTH, B TOM YHCIIE TIPU U3yYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh TPHOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUS MO0 (U3UKE B MPAKTUYECKYIO 00JacTh
KUZHEEATEITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJIEH, TIPE/jIaraTh OpUTrHHAIBHBIC OIX0bI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIONINE aJTbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanmueii:

BJIAJICTh HABBIKAMHU IMOJy4YeHUs WHPOpMAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh MOWCK, aHaJM3,
CUCTEMATH3AIMI0 W WHTEPIpETallni0 WH(OpPMAIMU pa3IMYHBIX BHAOB U (GopM
peCTaBIICHUS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIONIh30BaTh  CPE/CTBAa HWH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIlMOHHBIX
3a/1a4 ¢ COOIIOICHHEM TPEOOBAHNM S3PTOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(POpMAIMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COACpIKAHUSA B PA3IMYHBIX (opMarax ¢
y4€TOM Ha3zHAYeHUs] UHPOPMAIIUU U 1IEIEBOM ayIUTOPHUH, BEIOUpast ONITUMAIILHYIO
dbopMy IIpeCcTaBICHUS U BU3yalIU3al1H.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBHS:

OCYILIECTBJIATh OOIIEHWE HAa YpoKax (PU3UKK U BO BHE-yPOUHOHU

JIeSITCIIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHTyalldid ©  CMATYATh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW ¥ WHIMBHUAYAJIBHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbI COBMECTHBIX NEUCTBUN C YU€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh €A COBMECTHOM JEITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JNOCTHIKCHUIO: COCTABJISITH IUJIAH JCWCTBUU,
pactpeneniarTh pojad ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3YJIbTaThI
COBMECTHO pabOTHI;

OLICHMBATh KA4yeCTBO CBOEro BKJIaJa M KaXKIOrO0 Y4YaCTHHMKAa KOMAaHIbl B
oO1ui pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLUEHUBATH WU C TO3UIUA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JTUYHBIX
CUTYyalUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepCcAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranu3amnus:

CaMOCTOATEILHO OCYINECTBIATH MO3HABATEIBHYIO JIEATEILHOCTh B 00IACTH
Gu3MKM W acCTPOHOMHHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
cOoOCTBEHHBIE 3a/1a4U;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIAH PELICHHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TJ1aH BBIMOJHEHUS MPAKTUYECKOU padOoThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLIUsIM;

pacIMpATh paMKH Y4EOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHU;



JenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHWBATh MTPHUOOPETEHHBIN OIIBIT;

crioco0cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO JPYAUIMN B OOJIACTH
(U3KKH, TOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB IEIISIM;

BIIAJICTh HaBBIKAMHU  [IO3HABATEIIbHOW  peieKCMM Kak  OCO3HAHUS
COBEpIIIAGMbIX JICUCTBUI ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3YIbTATOB U
OCHOBaHUM;

UCIIOJIH30BaTh MPUEMBI peIIeKCHH ISl OIEHKHU CUTYaIllH, BHIOOpa BEPHOTO
perieHus;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl APYTHX IIPU aHaJIU3e pe3yIbTaToB
NEeSATETHbHOCTH,

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apPTyMEHTHI JAPYTHX TPH aHAIW3e pPe3yIbTaTOB
NeSTETbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce moctukeHus: TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe ST YPOBHS CpPEIHEro oOmero ooOpa3oBaHUs Yy OOyYarONIUXCs
COBEpPIIICHCTBYETCS AMOIIMOHAITbHBIH WUHTEIJICKT, IpeIoararomui
c(hOpPMUPOBAHHOCTH:

CaMOCO3HaHU, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHON CQEpHI,

OBITh YBEPEHHBIM B ce0¢;



CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHE, CIHOCOOHOCTh aJaNTHPOBAThCSI K
AMOITMOHAJILHBIM U3MEHEHUSIM U MIPOSBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHHIO LIEJIN U
yCIIEXYy, ONTUMH3M, WHHUIIMATUBHOCTb, YMEHHE ICHCTBOBATH MCXOId M3 CBOUX
BO3MOKHOCTEH;

SMITaTHH, BKITIOYAIOIIEH CIOCOOHOCTh IIOHUMAThL YMOIIMOHAIILHOE COCTOSTHUE
JIpPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COITMAJBHBIX  HABBIKOB,  BKIIOYAIONIMX  CIIOCOOHOCTh  BBICTpaHMBaTh
OTHOIIICHUS C JIPYTHUMH JIIOJIbMH, 3a00THUTHCS, MPOSBIATH MHTEPEC W pa3peliarh

KOH(DITUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh HA MpUMEpaxX poJib U MECTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS HU3YYCHHBIX (PU3UYECKHX MOAEIEH:
MaTepualibHas TOYKa, NHEpLUUaIbHAs CUCTEMa OTCUETa, A0COIMIOTHO TBEPAOE TEIIO,
WJICaJIbHBIN Ta3, MOJICIIM CTPOEHHUS Ta30B, KUIAKOCTEU W TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUYECKUH 3apsi/l IPpU pelIeHnd (U3NUECKUX 3a]ay;

pacrno3HaBarh (U3HUYECKUE SIBJICHUS (IIPOLIECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUM CTPOCHMS BELIECTBA U
ANEKTPOAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSMOJIMHEWHOE IBUKEHHUE,
CBOOOJIHOE MaJIeHUE TeJl, JBUKEHUE MO0 OKPY>KHOCTH, MHEPIMS, B3aUMOJICHCTBUE
Ten, nud@ys3us, OpOyHOBCKOE JIBUKEHUE, CTPOEHUE KUIKOCTEH W TBEPABIX Tell,

U3MEHEHUEe Oo0bEMa Tel MpU HarpeBaHUM (OXJaXKJECHUHU), TENJIOBOE paBHOBECHE,



UCIIapEHUE, KOHACHCAIUs, IUIaBJICHHE, KPUCTAJLUIM3ALMS, KUIIEHUE, BIIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYE,
CBSI3b MEX]ly IapaMeTpamMH COCTOSIHMS Ta3a B M30IpoLeccax, dJIEKTpU3aLUs Tell,
B3aMMO/IEMCTBHE 3aps/I0B;

OINHCHIBATh MEXAHWYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKUE BEIUUMHBIL:
KOOpAMHATa, IyTh, IEPEMEIIECHUE, CKOpPOCTh, YCKOPEHHME, Macca Tesa, CHIIa,
UMITYJIbC TeJla, KUHETHYECKasi dHEprus, NOTCHIHAJIbHAs 3HEpPIrusi, MEXaHH4ecKas
paboTa, MexaHUYecKas MOIIHOCTh; HIpPU OINWCAHWU MPABUIBHO TPAKTOBATH
(u3HYECKUIl CMBICT HUCHOJIb3yEMbIX BEJIMYMH, WX O0O3HAUEHHS M €IHWHHULIBI,
HaXOAUTh (HOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHUHY C JAPYTUMHU
BEJIMYMHAMM;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SBICHUA,
UCTIONB3ysl (U3MUECKHE BEJIMYMHBL: JaBJI€HHE Tra3a, TeMIeparypa, CpeaHss
KWHETUYECKasi SHEPrusi XaoTUYECKOro JBUKEHMSI MOJIEKYJ, CpPEeIHEKBaIpaTUYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, paboTa rasa,
KO3 (OUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUraTess; NpU ONUCAaHUU
OpaBUJIBHO TPaKTOBaTh (DU3MYECKUH CMBICI MCHOJb3YEeMbIX BEJIMYUH, HX
00O3HaU€HUS U E€AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyIO BEIMUUHY C APYTUMHU BEIUYUHAM;

OIMCHIBATh U3YUYEHHBIE JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U SJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBI: AIEKTPUUECKUI 3aps,
JIEKTPUYECKOE I10JI€, HANPSKEHHOCTD OIS, MOTEHIMAJ, pa3HOCTh IIOTEHLNAJIOB;
OpU ONHCAaHUM IMPABUWIBHO TPAKTOBAaTh (DU3MUECKUM CMBICI HCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUYMHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh (PU3MYECKUE MPOLIECCH] U SABJICHUS, UCTIONB3Ys (PU3nyecKue
3aKOHBI U MPUHLHUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akons HetoTona,
3aKOH COXpPAaHEHUS MEXAHUYECKOW DHHEPruu, 3aKOH COXpPAaHEHUS HMIIYJIbCa,

IIPUHOUIT CYIICPIHO3UIIUU CHJI, MPHHOUIT PaBHOIIPaBUs HHCPHOHUAJIBHBIX CHCTEM



oTcuéTa, MOJICKYJSIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CpeHEl KMHETHUYECKOW YHEPTHH TEIJIOBOTO JABHIKEHHS MOJICKYII C
a0COJIFOTHON TeMmIepaTypol, EepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsiga, 3akoH KyioHa, Tpy 3TOM pa3jinyarh CJIOBECHYIO
GbOopMyYJIUPOBKY 3aKOHA, €0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MaIllMH, TNPUOOPOB W
TEXHUYCCKUX YCTPOWCTB; pazaudaTh YCIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MIOBCEHEBHOM JKU3HH;

BBITIOJIHATh SKCIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3NUCCKUX SBICHUH U
IPOIIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YUeOHOTO dKCIIEPUMEHTa, COOMPAThH
YCTAHOBKY M3 IIPEIJIOKEHHOTO 000pYy10BaHHUS, IIPOBOIUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBJIATH MPSAMBIC M KOCBEHHBIC U3MEPEHUS (PU3NUYCCKUX BEITUYHH, ITPU
ATOM BBIOMpaATh ONTHMAJIBHBIA CIOCOO M3MEPEHHS W HCIIOJIh30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBHUCHMOCTH  MEXIy (U3UYECKUMH  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHPOBATH PE3yIHTATHI TOJYICHHOW 3aBUCUMOCTH (PU3MYECKUX BEIIMYUH B BUJIE
TabHIl ¥ TPaQUKOB, JEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

coOJrroaTh IpaBUiia 0E30IMaCHOr0 TPyJa IIPU IPOBEACHUN HCCIICIOBAHUA B
paMKax yd4eOHOro OJKCIIEpUMEHTa, y4eOHO-HCCIIEIOBATEIIbCKOM U IMPOSKTHOM
JEATEIbHOCTH C HWCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000pyI0BaHUS;

pemaTh pacy€THBIE 3aJa4d C SBHO 3aJlaHHONW (DU3UYECKOM MOJIENbIO,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITH, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a9u

BBIOMPATHh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (HOPMYJIBI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
MOJTyYE€HHOT0 3HauYeHus1 (PU3MUECKO BEIINYMHBL;

pelaTh KA4eCTBEHHBIE 3aa41: BEICTPAUBATh JJOTUYECKHA HEIIPOTUBOPEUNBYIO
LEIOYKY PACCYXKICHUN C OINOPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue sIBICHUS;

UCIIONIb30BaTh ~ NPU  pEHIeHHMM  Y4YeOHbIX  3a7ady  COBPEMEHHbBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTUU JIJISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALINU U
IPEACTABICHUS] Y4eOHOM M Hay4YHO-TONYJIAPHONM HMH(pOpMalHUH, MOJYYEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MMOTYy4aEMYI0 HH()OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJI/1a POCCUUCKHX U 3apyO0exKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM )KU3HU TS
oOecnieyeHrs 0€30MacCHOCTH MpU OOPALIEHUH C MPUOOpPaMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3I0POBbS M COOJIIOJIEHHUSI HOPM SKOJOTUYECKOTO
IOBEJICHUA B OKPYKAIOIIEH CpeE;

paboTarh B TpyINIE C BBINOIHEHUEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYyNIbl, PalMOHAIBHO paCHpeAessTh OO0S3aHHOCTU U
IIJJAHUPOBATH JCATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB IPYIIIIBI B PELIEHHE PACCMAaTPUBAEMOM IIPOOIEMBI.

K koHiy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JE€MOHCTPUPOBATh HA NMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4HON KapTHHBl MHpA, B Pa3BUTHH COBPEMECHHOW TEXHHUKH H
TEXHOJIOTUM, B IMPAKTUYECKOW NEATENBHOCTH JIIOJEH, LEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULIBI TNPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIECH:

TOYCYHBIN BHGKTpI/I‘{eCKI/Iﬁ 3apsi, JIyd CBCTa, TOYECYHBIA UCTOYHUK CBCTAa, dACpHad



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH perieHuu (Pu3ndecKux
3a/1ad4,

pacno3HaBarh (PU3HYECKUE SBICHHS (IIPOIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOJIMHAMHUKHN M KBAaHTOBOW (DM3MKH: DJICKTPHUECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICWCTBHS TOKA, B3aMMOJCHCTBHE
MarHuTOB, DJJICKTPOMAarHUTHas WHAYKIUSA, JCHCTBHE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBFDKYIIMICS 3apsii, SJIEKTPOMAarHUTHBIE KOJCOaHUS W
BOJIHBI, TIPSIMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPAKCHHE, MPEIOMIICHUE,
uaTephepeHysa, audpaknus W TOMAPU3ANMs  CBETa, JHUCIEPCHS CBETa,
doTornmekTpudeckuii 3G dekT (porodaddekT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJia, €CTECTBEHHAs W HCKYyCCTBEHHAas
PaTuOaKTUBHOCTB;

OMHUCHIBaTh M3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIC,
ONTHYECKHE,  DJICKTPHUECKYIO  TPOBOAUMOCTh  PA3IMYHBIX  Cpel) |
AJICKTPOMArHUTHBIC SIBJICHUSI (IIPOIIECCHI), HUCIONB3YS (PU3NYSCKHE BETUYMHBI:
ANEKTPUYECCKUHN 3apsiji, CHJIa TOKa, AJICKTPHYECKOE HANpPsDKCHHE, DJICKTPHUECKOE
COTPOTHUBJICHUE, PAa3HOCTh MMOTEHITMAIOB, JJCKTPOJBIDKYIIAsA CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIK{A, DHEPTHUS DJICKTPUYCCKOTO M MArHUTHOTO IIOJIeH, TEPHOJ U YacToTa
KojeOaHnii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
OTNITHYECKAs CHJIa JIMH3BL, IPU OINHUCAHUU TPABUIBLHO TPAKTOBATh (PU3MYCCKUIN
CMBIC]T HCIIOJb3YEMBbIX BCJIMYMH, WX OOO3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAOIINE IAHHYIO (PU3MYECKYO BEIMYNHY C IPYTHMH BETMYHMHAMY,

ONMKCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIOIb3Ys
(bu3MYecKue BEIMYMHBI: CKOPOCTH 3JICKTPOMATrHUTHBIX BOJH, JIJTMHA BOJIHBI M
4acTOTa CBETA, SHEPTHSA U UMIYJIbC (GOTOHA, IEPHOJ TTOJTypaciana, SHEPTUs CBI3U
aTOMHBIX sIJIep, TPHU OINMCAHWM TPABHIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT

HCIIOJIb3YyCMbIX BCIIMYWH, HX 0003HAYECHHS H CAWHUIIbI, YKa3bIBAaTb q)OpMy.HBI,



CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYHHY C JPYTUMH BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3NUECKOIN BETMYMHBL;

aHAIM3UPOBaTh (PU3MYECKUE MPOLIECCH] U SABJICHUS, UCTIONB3Ysl (PU3nyecKue
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIBHOTO U MapajlieIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlkoyns—JIeHla, 3aKOH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHWUs HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHUsT MacCOBOr0 4HcCIia, mocTyaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE€ BBIPAKEHHWE U YCIOBHS (IFpaHULBI, OOJACTH)
IPUMEHUMOCTH;

OIIpe/EIATh HAllPaBJICHUE BEKTOPa MHIYKIIUU MAarHUTHOTO TOJISl TPOBOAHMKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTh U OINHUCHIBATH H300paXKEHHE, CO3/1aBaEMOE€ IUIOCKUM 3E€PKaJIoM,
TOHKOM JIMH30M;

BBITIOJHATh OSKCIIEPUMEHTHI IO HCCIECIOBAHUIO (U3NYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUMH: MPU 3TOM
dbopMmynrpoBath podieMy/3aady U THIOTE3Y YI4eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYA0BaHUS, IPOBOIUTH OMBIT U POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATH NPSIMbIE U KOCBEHHbIC U3MEPEHUS GU3NUECKUX BEIMUYHH, ITPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIeIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHMI: TPU OTOM KOHCTPYHMPOBATh YCTaHOBKY, (HUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJAE TaOIUL U

Fpa(i)I/IKOB, ACJIaTb BBIBOJKLI 11O PpE3YyIbTaTaM HCCICOAOBAHUA,



co0II01aTh MpaBmiia 6€30MacHOro Tpy/ia NPy MPOBEACHUH HCCIEIOBaHUH B
pamMKax y4eOHOTO OJKCHEpHMEHTa, Y4eOHO-HCCIEA0BAaTENbCKOM U IPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1abOpaTOpPHOIo
000py10BaHUS;

pemate pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4u
BbIOMPATh (PU3NYECKYIO MOJAEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE I €€ PEIIeHHs, TPOBOAUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTH
NOJIyYEeHHOT0 3HAaUeHHs (PU3HYECKON BEJIMUMHBI;

pelaTh Ka4eCTBEHHBIE 3aJJa4l: BEICTPaNBaTh JOTHUECKH HEMPOTHBOPEUHBYIO
LENOYKY PACCYXKIEHUN C OINOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3uYeCcKue SIBICHNUS,

UCIOJIb30BaTh  INpPU  pEHIeHHH  Y4YeOHbIX  3aJad  COBpPEMEHHbBIE
MH(GOPMaAILIMOHHBIE TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYpPUPOBAHNUS, UHTEPIPETALHU U
IpeAcTaBleHUs] y4eOHOM M Hay4YHO-MOMYJISIPHOM HMH(pOpMalUM, MOJYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;

OOBSICHATh TPUHIUIBI JACUCTBUAS MAIlUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iINyaTh yCIOBHS X O€30MaCHOr0 MCIOJIb30BAHUS B OBCEIHEBHOU
KHU3HU;

MPUBOIUTH MPUMEPHI BKJIa/1a POCCUMCKHX U 3apyO0exKHBIX yUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B TOBCEIHEBHOM KU3HU AJIs
oOecnieyeHrss O€30MACHOCTH MpU OOpPALEHUH C MPUOOpPAMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10pOBbs U COOJIIO/IEHUS HOPM 3KOJOTHYECKOIro
MOBEJCHUS B OKPY>Kalollel cpejie;

paboTaTh B TpyNIe C BBIIOJIHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,

IJIAaHUPOBATh PpaldOTy TPYIIIbI, palMOHAIBLHO paclpeiessaTh O00sS3aHHOCTH U



IJIaHUPOBATH JACATCIBHOCTb B HCCTAHAAPTHBLIX CHUTYAIUAX, aICKBATHO OLCHUBATH

BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUBUKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
bu6nmoreka [IOK
1.1 ®du3nKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7 0 0
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 6 1 1
SAKOHBI COXpAHCHHA B MEXHHKe https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubmuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
. 0
32 OCHOBBI TEPMOHHAMIKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnunoreka [IOK
' @da30BbIe IEPEXOIBI 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 pazneny

Paznen 4. DJIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso0o.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIe
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MarunuTHoe noje. IeKTpOMarHuTHast 11 1 3 bubnuotexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKkue U 31€KTPOMarHUTHbIE bu6mmoreka [JOK
2.1 9 0 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHe U JJIEKTPOMarHuTHbBIE 5 1 0 bu6mmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
. 0
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcCHOBBI crielMaIbHONW TEOPUH bu6mmoreka [JOK
3.1 4 1 0
OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1
DIJIeMEHTHI KBAHTOBON ONITHKH 6 0 0 https://m.edsoo.ru/7fA1c97¢



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

but6mmorexa [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41¢c97¢c
bub6moreka [IOK
4.3 A 5
TOMHOE SIAPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEHTBI aCTPOHOMMH U aCTPOPUIUKU 7 nggg&fg;gg}; £41c97¢
Hroro no pazneny 7
Pa3nesn 6. OBGOBIIAIOILIEE IOBTOPEHHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 ngg;j;f;;gg}; £41c97c
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie  IIpakTnuyeckue
n/n Bcero o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchl

1 ®usnka — Hayka o npupone. Hayunsie 1 0 0 bubmmorexa LIOK
METOJbI TO3HAHUS OKPYIKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUU

2 COBPEMEHHOM HayYHON KapTUHBI MUPA, B 1 0 0 bubmorexa [IOK

P . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOIeH
Mexanudeckoe ABUKEHUE.

3 OTHOCHTEIPHOCTh MEXaHHYECKOTO 1 0 0 bubmuorexa [JOK
newxeHus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

bubmuorexa [JOK
4 PaBHOMEpHOE MPSAMOJIIMHENHOE JBUKEHHUE 1 0 0
P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 0 0 bu6nunoreka [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOonHOe majeHue. Y CKopeHue 1 0 0 bubnuorexa [JOK
C¢BOOOIHOIO MaleHUSA https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe npmxenue. J[Buxxenune 1 0 0 bubmuoreka [JOK
MaTepHaIbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHumMn otHOCUTENBHOCTH ['anunes.

. bubmuorexa [JOK

8 WNuepuumanbubie cuctemsl oTcuerta. [lepBolit 1 0 0

3axoH Hrrotona

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunnun cynepno3uuuu

bubmuorexa [JOK

9 cuit. Bropoii 3akon HeroTona jyist
P . s https://m.edsoo.ru/ffOc3be8
MaTepHUaTbHOU TOUKH
10 Tpetuii 3akoH HproTOoHA 17151 MaTepuaibHbIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BCeMHUpHOTO Tsirotenus. Cuna bu6nuoreka [JOK
TsKkecTU. [lepBasg kocMuYecKkast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [IOK
12 Cwuia ynpyroctu. 3akoH ['yka. Bec Tena
yipy 4 https://m.edsoo.ru/ff0c3e18
Cuna tpenunsa. Koaxddumment tpenus. Cua
13 cor OEBJI@HI/ISI 1} (il)/lq)HBI/DKeHI/ITI/II)TeJIa B bubnmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WM Ta3e
[ToctynaTenbHoe U BpaliaTeabHOE JBUKECHHE
14 abcoFOTHO TBEPIOTO Tema. MOMEHT CHJIBL bu6nmoreka [JOK
[1neyo cumsbl. Y ciioBUst paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuaabHONU TOYKU, CHCTEMBI
15 MaTepuaIbHBIX ToueK. IMIyJbe cuibl. 3aKOH bubnmoreka [JOK
COXpaHEHUs UMITyibca. PeaktuBHoE https://m.edsoo.ru/ff0c43d6
JIBIKCHUE
Pa6ota u mourHocTh cuiibl. Kunetnyeckas
16 SHEPTHs MaTepuaabHON Toukn. Teopema 00 bubmorexa TOK
P P o, 7eop https://m.eds00.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW dHEPTrUuu
ITorenumansHas sHeprus. [loTeHnnanpHas
17 9HEprus ynpyro aehopMUpPOBaHHON bu6nuoreka [IOK

MPY>KUHBI. IloTenumnanbHast SHEpIruA TCiia
BOJIM3U IMOBCPXHOCTH 3emnn

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/I&]’IBHBIC M HCIIOTCHIWAJIBbHBIC CHUJIBI.
CBs3b pa6OTBI HCIMMOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHUYeCKOi OHCPIrun
CHCTEMBI T/, 3aKOH COXPAaHCHUA
MEXaHUYeCKOH OHCPIrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota «HccneqoBanue CBs3u
pabOoThI CHITBI C I3MEHEHHEM MEXaHUIEeCKON
SHEPTUU Tella Ha MIPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

20

KontponbHas pabota no teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nerxenue. Audpdysus

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

22

Xapakrep JABHKECHUS U B3aUMOJICHCTBHS
YyacTHUll BeuecTsa. Moenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

23

Macca monekyn. KonuyecTBo BeliecTsa.
[TocTostHHast ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u €€
n3mepenue. [llkana temneparyp Llenscus

25

Uneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mroreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa
cpelHel KUHETUYECKOW IHEPTUH JIBUXKEHUS
MOJIEKYJI. YpaBHeHne Meneneena-
Kianeiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BbIE 3aKOHBI

Jlaboparopuas pabota «HccnenmoBanue

28 3aBHCHMOCTH MEX1Y MapaMeTpaMu
COCTOSIHUS Pa3PEKEHHOTO Ta3ay
29 N3omporiecchl B HaealbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe nmpeacTaBieHUue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus TEpMOAMHAMUYECKON
30 CHUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS. bu6nmoreka [JOK
KonudecTBo TemmoTs! u padbora. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO UJEAILHOTO rasa
bubmuorexa [JOK
31 Bt Teruollepe atii https://m.edsoo.ru/ff0c5c36
VY nenbHas TETIOEMKOCTH BEIIECTBA.
32 KonuruecTBo TEIoThI pH TeIUIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
Anna0aTHBIN Tporece
33 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs npo1ieccoB B MPHUPO/IE. bu6nmoreka [JOK
Bropoii 3ak0H TepMOIMHAMUKN https://m.edsoo.ru/ff0c6230
35 [Tpunuun aeitcrsust u K11/ TeruioBoit bu6mumorexa [IOK
MalIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/]
37 Dxoyornyeckue npoOaeMbl TEIIOIHEPTETUKH
38 O6o6marommmii ypok «MosekymsipHast bu6nuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtposnbHas paboTa mo teme
bu6mmorexa [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOAUHAMUKN»

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBaHue 1 KOHIEHCAIIHS. bubnuorexa LIOK
Hcnapenune u xunexnve https://m.edsoo.ru/ff0c63b6
41 AOconroTHAs 1 OTHOCHTEIIbHAS BIIAYKHOCTh bu6mmorexa [IOK
BO3yxa. HacellieHHbI# nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrannuueckue u
42 amop(dHbIe Tea. AHM30TPOITHS CBOUCTB bu6nuoreka [JOK
KpucTayioB. JKuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [TnaBnenue u KpucTaum3anus. Y aeiabHas bubnmorexa [JOK
terioTa rasienus. CyomuManus https://m.edso0.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHEeHHE TEIJIOBOTO OanaHca httos://m.edsoo.ru/F0c6820
45 DneKkTpu3anus Te. DINEKTPUUECKUH 3apsi. bu6nmoreka [JOK
JIBa BUJa 3JIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKH, TUATIEKTPUKH U
46 H(I;)HynpOBOILHI/IKI/I. SaE(F))H COXPaHEHMUS bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsaa
47 B3anmopericteue 3apsnoB. 3akoH KynoHa. bu6nmoreka [JOK
To4YeuHBIi JIEKTPUYECKUM 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHUUI Cynepno3UIHU JIEKTPUUECKUX bubmmorexa [IOK
. . https://m.edsoo.ru/ff0c6df2
nosieit. JIunum HanpsHxEHHOCTH
49 PaboTa cuit 37eKTpoCcTaTHUeCKOTo TOJIS. bu6nmoreka [JOK
[ToreHuman. Pa3HOCTh MOTEHIHAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHMKY U TUIIIEKTPUKHU B Bu6morexa LIOK
50 ANIEKTPOCTATUYECKOM II0JIE.

Jusnexkrpudeckasi IpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



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
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnektpoéMkocts. KoHnteHcarop

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7126

52

SHCKTpOéMKOCTB IJIOCKOT'0 KOHACHCATOPA.
3Hepr1/1;1 3apsAKCHHOI'0 KOHACHCATOpA

but6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast padota "U3mepenune
AIEKTPOEMKOCTH KOHAeHCaTopa"

54

[IpyHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIIMPOBAJILHOI'O alllapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHUE JIEKTPOIIPHUOOPOB

55

DNEeKTpUYECKHUH TOK, YCIOBHS €T0
cymiectBoBanus. [locTostHabIi ToK. Cuiia
toka. Hanpsbxenue. ConpoTuiieHre. 3aKOH
OmMa 7151 ydacTka 1enu

56

[TocenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COEeIMHEHUE IPOBOIHUKOB.
JlaGopatopHas pabora «3yuenue
CMEIIaHHOT'O COeIMHEHUSI PE3UCTOPOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB AJNEKTPHUECKOTO TOKA.
3akon J[xoynsa-Jlenna

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

58

3axon OMa 114 MOJIHOM (3aMKHYTOI)

SHGKTqueCKOﬁ OeIIu. KOpOTKOG 3aMBbIKAaHHC.

JlabopaTtopnast pabora «M3mepenne D1C
HNCTOYHHKA TOKAa U €TI0 BHYTPCHHETO
CONIPOTUBJICHUA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs MTPOBOAMMOCTE TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTHUBIICHUS
METAJIOB OT TEMITePaTYPHI.
CBepXIpoBOIUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DIIEKTpUUYECKUH TOK B BakyyMe. CBolicTBa

60 1
AJICKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
61 MIpUMecHas IpoBoauMocTs. CBoiicTBa p—N- 1 bubmorexa HOK
p PoBoOa ) P https://m.edsoo.ru/ff0c84ae
nepexoja. [TomynmpoBoIHUKOBBIE TIPHOOPHI
DNEeKTPUUECKHUM TOK B pacTBOPax U
62 pacIiaBax 3JIEKTPOJIMTOB. 1 bu6mmorexa [IOK
DJIEKTPOIUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIN3
DIIEKTPUUECKUH TOK B Ta3ax.
. . bu6nmoreka [JOK
63 CaMOCTOSITENBHBIN U HECAMOCTOSATEIBHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [Inazma
DIIEKTpUUYECKUE IPUOOPEI U YCTPOUCTBA U UX
64 I aK’:quCKOC 3§ I/II)MGHEHI/IG );'I I;Bnna 1 bubmmorexa [OK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301aCHOCTH
bu6muoreka [IOK
65 I 1
O0600marmul ypox «JIeKTPOIUHAMUKAY httos://m.edsoo.ru/ff0c88be
KoHnTtponbHas paboTa o Teme
66 «9nexrpocrartuka. [locTosHHBIN 1 bu6nmoreka [JOK
AIEKTPUYECKUN TOK. TOKM B pa3IMUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbHas padota no 1 bu6nmoreka [JOK
Teme "DIeKTpoJuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIif ypok. O600mIaronuil ypox mo 1 bu6nuoreka [IOK
temaM 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nupposbIe
Tema ypoka Konrpoabubie | IIpakTnueckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX
1 B3aumojieiictere. MarautHoe nosie. Bektop 1 0 0 bubmuoteka [IOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKUIUN
MarsuTHo€ 1MoJjie TPOBOJHUKA C TOKOM.
2 OunsiT Opcerena. Bzaumonencraue 1 0 0 bubmorexa LOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTopHas pabora «3yuenue 1 0 1 bubnmnorexa [HOK
MAarHUTHOTO TOJISl KaTYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHMTHOTO MOJISl HAa MPOBOJHUK C
4 TokoM. Cuna Amnepa. JlaboparopHnas pabota 1 0 1 bubmuoreka [IOK
«HcciaenoBanmre IerCcTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBrE€ MarHUTHOTO IOJIS Ha
5 JIBIDKYIIYIOCS 3apsKeHHYI0 yacTuiry. Cuna 1 0 0 bubsmorexa LHOK
vy P Y v https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ota cunsl Jlopenia
OnekTpomarauTHas uHAyKIus. [lotok
5 BEKTOpa MarHuTHOM uHAYKUIUH. DJC 1 0 0
WHIYKIWW. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papanes
7 Jlaboparopnas pabota «MccnenoBanue 1 0 1 bubmuorexa [JOK

SIBJICHUS 3J'I€KTpOM8IHPITHOI>i HUHAYKOUW»

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

NHnyKTUBHOCTD. SIBIEHNE CAMOUHIYKIIUH.
OJ1C caMonHAYKIMU. DHEPTUsi MArHUTHOTO
MOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
roJje

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckrue ycTpoicTBa U UX MPUMEHEHHUE:
MOCTOAHHBIC MArHUThI, SJICKTPOMAarHuThlI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
3JI€MEHTapPHBIX YACTHIL], UHIYKIIMOHHAS 11€Yb

10

O6o0maromuii ypok « MarHuTHOE ToJie.
DeKTpOMarHUTHAS HHIYKIIHSD

bubmnoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota o Teme « MarHuTHOE
noJie. DJIEKTPOMArHUTHASL UHTY KLU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
["apmoHnueckue koedanus. Y paBHCHHE
rapMoHMuYeckux konebanuii. [IpeBpaiienne
SHEPTUH

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora «VccnenoBanue
3aBHCUMOCTH NEPHO/Ia MAJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»

14

Konebarenbublii KoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHUs B HICaTbHOM
K0JIe0ATEeIIbHOM KOHTYpE. AHAIIOTHUS MEKITY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJI€aTbHOM KOJIeOaTEIbHOM
KOHTYpe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4



https://m.edsoo.ru/ff0ca600
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

[IpencraBnenue o 3aTyXarOUMX KOJIeOaHUIX.
BbIHyKI€HHbIE MEXaHUYECKUE KOJICOaHMs.

bu6nmmorexa [IOK

16 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIC KoJeOaHus
[Tepemennsblii Tok. CUHYCOUJATBHBIN
17 MepEMEHHBIN TOK. MOIITHOCTh TIEPEMEHHOTO bu6nmoreka [IOK
TOKa. AMIUTUTYIHOE U JEHCTBYIOIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIbI TOKA M HAMIPSKCHHUS
18 Tpancdopmarop. [IpousBoacTso, nepenavya
U TI0TpeOJIeHUE 3JEKTPUUYECKOI SHEpPTrUun
YCTpolCTBO U MPAKTHYECKOE TPUMEHEHUE
19 ANIEKTPUYECKOr0 3BOHKA, TEHEPATOpa bubmmorexa LOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOr 0 TOKa, TMHUM 3JeKTponepeaayd
DKOJOTHYeCKHe PUCKU TPU IPOU3BOJICTBE
20 aneKTposHeprun. KynbTypa ucnonbp30BaHus
AIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuyeckre BOJIHBI, yCIOBUS
21 pacrnipoctpanenus. [Tepuoa. Ckopoctb bubnmoreka [JOK
pacnpoCTpaHeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepevnblie ¥ MPOJIOJIEHBIE BOJTHBI
99 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTb 3BYKa. bubmuotexa [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DIIeKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmnoreka [JOK
ckopocTsb. IlIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpUHIUIIBI PAANOCBS3U U TEICBUICHHUS.
PasButue cpencts cBsizu. Pannonokanus
25 Kontponbnas pabota «Konebanust 1 BOJTHBI Bubmmorexa [IOK

https://m.edsoo.ru/ffOcc6f8



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

[IpssMonMHENHOE PacIPOCTPAHEHHUE CBETA B

26 OIHOPOIHOM cpere. ToYeUHBIi HCTOYHUK bubmorexa LOK
P peae. https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cgeta. [locTpoenne n300pa>keHU B MIIOCKOM Bubmmorexa [IOK
' R p https://m.edsoo.ru/ff0Ocd4e0
3epkaie
[Ipenomnenue cBera. [lonHOE BHYyTpEeHHEE
28 oTpaxkenue. [IpenenpHbIN yros HOJTHOTO bubmorexa [JOK
p P y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKECHUS
29 Jlabopartopnast pabora «M3mepenue bubnmnorexa [JOK
MOKa3aTeJisi TPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u300paxeHuit B TMH3E.
30 dopMyta TOHKOW JTUH3BI. Y BETMYCHHE bubmorexa HOK
pMY ’ https://m.edsoo.ru/ffocddle
JIUH3BI
31 Jlaboparopras pabota «HMccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucniepcus ceta. CIIOKHBINA COCTaB 000
32 cgeta. l[er. JTabopaTopHas pabora
«Habnronenue nucnepcuu cBeTay
33 Wutepdepennus cera. udpakius cera. bubnunoreka IIOK
JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpUOOPHI U YCTPOWCTBA U
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panuLbl TPUMEHUMOCTH KJIACCUYECKOM
. bubmuotexa [JOK
36 MexaHuku. [locTynaTel cienuanbHON TEOpHH

OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCUTEITLHOCTD OIHOBPEMECHHOCTH.

bu6nuoreka [IOK

37 3ame yIeHre BpEMEHHU U COKPAILICHUE JTHHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMMYJIbC PEISATUBUCTCKOM
38 yactuilbl. CBSI3b MacChl ¢ SHEprueit u bubmmorexa LOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrusl MOKOs
39 KonTponbhas padota «Ontuka. OCHOBbI bubnunoreka [IOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. Popmyna [lnanka. Dueprus u bubmuorexa [JOK
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE 1 uccienoBanue Gororddexra. bubnmnoreka [JOK
Omnpitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl pororpdexra. YpaBHEHUE
42 BﬁHMTegHa ,Z[J'qu)l(b(bOTOE)(b(geKTa. «Kpacnas bubmmorexa [JOK
https://m.edsoo.ru/ff0d015e
rparutay Gorodddexra
43 Hasnenue cera. Onbith [1. H. JIeGenena. bubamnorexka HOK
XUMHYECKOEe JICCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckue ycTporucTBa U MPaKTUYECKOE
44 npuMeHeHue: PoTorneMeHT, PoToaaTIHK,
CoJIHeUHas OaTapesi, CBETOIUO
45 Pemenue 3agad mo reme «3J€MEHTBI bu6mmorexa [IOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONBITHI
46 Pezepdopra o paccessHUIO 0-4aCTHII. bubsmorexa HOK
https://m.edsoo.ru/ff0d091a
IInanerapHas Mozeb aroma
47 IToctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa
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48

Wznyuenue u nornoiieHue GOTOHOB MPU
IEPEX0I€ aTOMa C OJJHOTO YPOBHS SHEPIUH
Ha apyroui. Buasl criektpos

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBbIe cBolicTBa yacTuil. BonHsl ne
Bpoiina. KopnyckynsipHO-BOJIHOBOM
Ayaln3Mm. CrHoHTaHHOE U BBIHYXICHHOC
H3Iy4YECHHUE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE PAANOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuio cocraBa
PaAOAaKTUBHOTO U3TYUYCHUS

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

51

CoiicTBa anb(a-, 6eTa-, raMmma-u3ITydeHuUs.

Bnusune PAAUOAKTUBHOCTH HA JKUBLIC
OpTraHHU3MbI

52

OTKpbITHE POTOHA U HEUTpOHA. M30TOMBI.
Annda-pacraj. DIIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ["amma-
U3IydeHue

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

53

OHeprus CBA3U HyKIOHOB B sipe. SnepHble
peakuuu. Snepuslit peakrop. [Ipodiemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKHUE ACTIEKTHI
SAIEPHOY SHEPrEeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
mo3uTpoHa. MeTopl HaOIIOAEHUS U
PEruCTPALMM 3JIEMEHTAPHBIX YaCTHULL.
Kpyrusiii cron «@yHaaMeHTaIbHbIe
B3anMoJieicTBUS. EnuHCcTBO (hrsmueckoi
KapTHUHBI MUPa»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue
3Bé3ILBI, IIJTaHCTHI, UX BUAUMOC ABHUKCHHC.
Conneunas cuctema

56

Comnaue. CoiHevHast aKTUBHOCTE. MIcTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IIIaBHOM ITOCJIE0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spostronnu CoJtHIIa U 3BE3N

58

Muneunsiii I[Tyte — Hama ['anakTuka.
ITonoxxenue u neukenue CosHua B
lNanaktuke. ['anaktrku. Y€pHBIE IBIPHI B
S/1pax rajJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyueHue.
Meraranaktuka

60

Hepemuiennsie mpo6ieMbl acCTpPOHOMUUT

61

KontponbHas paboTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKIDY

62

Ob6o6maromuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJOTHYECKOM, COITMATBHON 1 dTHYECKOMN
chepax IeaTeTbHOCTH YeloBeKa

63

O6o6maromuii ypok. Poib u Mecto pusuku
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU
KapTUHE MHpa




O6o0matomuii ypok. Pons ¢puszndeckoit

64 Teopuu B GOPMUPOBAHUHU IIPEJICTABICHUI O 1
¢bu3nvecKoit KapTUHE MUpPa
Ob6o06maromuit ypok. Mecto gpusndeckoii
65 KapTHHBI MUpa B 00ILEM psZly COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPECTABIECHUN O
IpUpoJie
66 PesepsHblii ypok. MaruutHoe mnoie. 1
DneKTpOMarHuTHas NHAYKIHS
67 PesepBHblii ypok. OnTrka. OCHOBbI 1
CHEMAIbHON TEOpUU OTHOCUTEIBLHOCTU
68 Pezepnblit ypok. KBanroBas ¢pusuka. 1 bubnmnorexa [HOK
DJIeMEHTHI aCTPOHOMHUH U aCTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» ®usuka, 10 kmace/ Msakumes I'.4., Byxosnes b.b., Corckuit H.H. nox
penakmueit IlapdentreBoii H.A., AknuonepHoe oo6mecTtBo «M3maTenbcTBO
«ITpocBenienue»

» dusuka, 11 xnacc/ Makumes I'.J1., byxosues b.b., Hapyrua B.M. nox
penakiuent IlapdentreBoit H.A., AxuuonepHoe oOmectBo «M3maTenncTBo

«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. PoivkeBnu A.Il.  3amaunnk mno Qusuxe s 10-11  wo.
o01ieo0pa3oBaTeNbHbIX yupexaenuit. — M.: Ipoda, 2013.

2. Mapon A.E., E.A. Mapon ®uszuka 10 knacc: yueOHO-METOAMYECKOE
nocooue — M.: JIpoda, 2014.

3. Mapon A.E., E.A. Mapon ®wusuka 11 kmacc: y4eOHO-METOAMIECKOE
nocobue — M.: [Ipoda, 2014.

4. Tonora U.B. ®duzuka 10 kmacc: KoHTponbHBIE pabOThI B HOBOM
dopmare — M.: «MuTenmnexT-1ieHTp» 2013.

5. TomoBa M.B. ®usmka 11 kmacc: KonTposibHBIE pabOThI B HOBOM

dopmate — M.: «MuTemnexr-uientp» 2013.

HMNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChI
CETHU UHTEPHET

bubmmnoreka [JOK

http://school-collection.edu.ru/

http://www.openclass.ru/

http://usgfizik.ucoz.ru/

http://www.eorhelp.ru/



http://fiz.1september.ru/

http://nauch-films.ucoz.ru/

https://resh.edu.ru/

Caiitel qyist moaroroBku k EI'D: ®UIIN, Pemry ET'D

[Tnardopmel Mg qucrannuoHHOoro odyuenus: zoom, discord, Classtime,

SIKnacc.
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