MVYHUIIUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHUE
CPEJHAA OBIIEOGPA3OBATEJIBHA S HIKOJIA Ne 64
JIEHUHCKOT'O PAOHA 1. EKATEPUHBYPTA

IIpuioxenune

K OCHOBHOM 00pa3oBaTe/ibHOM Nporpamme
cpeaHero ooiero odopazoBanue

IMpuxa3 Ne370-0 ot 30.08.2023r.

PABOYAA ITPOI'PAMMA
(ID 377725)

yueOHoro npeamera «®@u3uka. bazoBbiil ypoBeHb»

s obydaroruxcst 10-11 ximaccos

ExarepunOypr 2023.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke ©6a30BOr0 YpOBHS HA YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUN K pe3yabTaram
OCBOEHHUSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMsbl, mnpeacTaBieHHbIXx B PI'OC
COO, a Ttakxke c y4€ToMm (QenepaibHOil paboueld MpOrpaMMbl BOCIUTAHUS H
KOHIICNIMU TpernofaBaHusi ydyeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanud, peanu3yrommx OCHOBHEIE
oOpa3oBaTesibHbIE TPOTPAMMBI.

Conepkanue mporpaMMmbl 10 (U3MKE HaAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa ooy4daromuxcs 10—11 kiaccoB npu o0yueHun
ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOAXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO k maaHUupyeMbIM
JUYHOCTHBIM, MIPEIMETHBIM U METAIIPEIMETHBIM pe3yJbTaTaM OOy4YEeHHs, a TAKKe
YUUTBIBAET HEOOXOAMMOCTh pEaIU3alldld MEXIPEAMETHBIX CBsSI3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMU MpeAMETaMU. B Hell onpeaensoTcss OCHOBHBIE
LeNH U3ydeHHs (PU3MKH Ha YpPOBHE CpeHero oouiero o0pa3zoBaHusl, MIIAHUPYEMbIE
pe3ybTaThl 0CBOEHUS Kypca PU3UKU: IMYHOCTHBIE, METAIIPEIMETHBIE, [TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

1. IUTAaHUPYEMbI€ PE3YJIbTaThl OCBOCHMS Kypca (U3HKK Ha 0a30BOM YpOBHE, B
TOM YHCJIE MPEMETHBIC PE3yJIbTaThl M0 rojjaM 00yUeHHUS;
2. coziepkanne yaeOHoro npeamera « Pu3nkay mo rojgaM 00ydeHuUs..

®du3rka Kak Hayka O HauOojee OOHMX 3aKOHAX NPUPOAbI, BBICTyHas B
KaueCTBE y4yeOHOro MmpeaMeTa B LIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHui 00 okpyxkaromniem mMupe. LIKkonbHBINA Kype PU3UKH — CUCTEMOOOpa3yIOInii
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHUEH,
dbuznyeckort reorpaduert u actpoHomwueil. Mcmonp3oBaHME U AKTMBHOE
npuMeHeHue  (U3MYECKUX 3HAHMM  OMNpenessieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIyYEHHUsI HOBBIX MATE€pUANIOB C 3aJJaHHBIMHU CBOMCTBaMHM W Apyrux. M3ydenue
(hU3UKK BHOCUT OCHOBHOM BKJIaJl B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcsi, B (PopMHpOBaHHE YMEHHH NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUU MU yUE€OHBIX UCCIICTOBAaHU.

B ocHOBY Kypca ¢u3HKy 1711 ypOBHS CpeAHET0 00111ero 00pa30BaHus MOJI0KECH
psI uae, KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MTOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHuas U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHON (DU3UKH.



Hoesa eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3HKU
o0beqUHEH BOKpYr (usmueckux Teopuil. Bemymmm B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanmuzarus MpeamnoyiaraeT HCIOJIb30BaHUE
TYMaHUTapPHOTO MOTEHIMala (PU3HUECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHUSA
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaonoii nanpaesnennocmu. Kypc Gu3uku rpeamnosiaraeT 3HakoOMCTBO
C IMIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTMUECKUX TMPUIIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peamuszyeTcsi TOCPEICTBOM BBEICHHUS JJIEMEHTOB
COZiepKaHUsI, HOCBSIIEHHBIX 3KOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTHH, a TaKkXkKe OOCYXJeHus mnpoliem
PaMOHAIBHOTO TPUPOIONOJIB30BAHMS U KOJIOTMYECKOM O€3011aCHOCTH.

CTep>KHEBBIMHM DJIEMEHTAMH Kypca (DU3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABIAIOTCA (u3nueckue Teopuu ((hopMHpOBaHUE MPEACTABICHHUI O
CTPYKTYpE MOCTpOEHUs (hU3NUECKoil Teopun, poiu (QyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEICTABICHUSAX O IPUPOE, TPAaHUIIAX TPUMEHUMOCTHU
TEOPHA, VISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CHUCTEeMHO-AESATENbHOCTHBIA MOAX0A B Kypce (PU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHM3alMU SKCIIEPUMEHTAIBHON JEeSTENIbHOCTH O0yYaroUIuXCs.
Ji1st 6a30BOTO YPOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX paboOT, KOTOPHIE B IPOrpaMMe
no Qu3uke OObEAMHEHBI B OOIIMKA CIHUCOK YYEHHYECKUX MPAKTUYECKUX pPaloT.
Bblenenre B yKa3aHHOM IE€pEYHE JIaDOpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL M OLEHKH, OCYIIECTBIISIETCS y4aCTHUKaMU 00pa3oBaTelbHOIO Ipolecca
UCXON U3 OCOOEHHOCTEH TIJIAaHMPOBAHMS M OCHAIIeHHs kabuHeta (usuku. [lpu
3TOM oOecrneuynBaeTcs OBJaJeHUE OOy4aroUMMHUCS YMEHUSMHU IPOBOJUTH
KOCBEHHbIE W3MEpPEHHUsI, UCCIEOBAaHUS 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH U
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIenseTcsl peIEHNIO PACYETHBIX U KaYECTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1au C SIBHO 3aJaHHOMN
bu3nuecKko MOZAENbI0, TO3BOJISIIONIME MPUMEHSATHh M3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK W3 OJIHOTO pasiena Kypca, TaK U MHTErpupys 3HaHUS U3
pa3HbIX pasznenoB. [ljig kadecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OObsSICHEHHE NPOTEKaHWs (PU3MUECKUX SBICHUNA U MPOLIECCOB B OKpYXKarouleH
KU3HU, TpeOyrommue BbIOOpa (u3Mueckoil Momenu Jisl CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOIO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k marepuaibHO-TEXHUIECKOMY
oOecrneueHuio yaeOHOro mpoiecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
CpemHero oOIIero 00pa3oBaHUsl MOHKEH HM3y4daTbCsl B YCJIOBHUSX MPEAMETHOTO
KaOuHeTa (QU3MKM WIM B YCIOBHUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOro IKKIJIA. B kaOuHere (U3MKU NOKHO OBITH HEOOXOIUMOE
n1abopaTtopHOe 000pyIOBaHHE /ISl BHIOJHEHHS YKa3aHHBIX B TPOrpaMMe Mo (pU3HKe
YUEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIHIOHHOE 000PYI0BaHHE.

JleMoHCTpaliioHHOe  00opynoBaHue GOpPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECIEYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOUYEBBIX JIEMOHCTpaIUuil st
UCCIICZIOBAHUSA  HM3y4YaeMbIX SBICHHM W  MPOLECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGoparopHoe o0OOpynOBaHUE [UIsl YYEHHYECKHUX MPAKTUYECKUX paldoT
dopmMupyeTcst B BUJI€ TEMATUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMILJIEKTa Ha JBYX oOydarommxcs. TeMaTHuecKwe KOMIUICKTHI
7a00paTOpPHOTO O0OpPYIOBaHUSI JOHKHBI OBITh MMOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BAHUH aHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPHil.

OCHOBHBIMH TEJIAMH U3y4YeHUsT (PU3UKU B 00IIIEM 00pa30BaHUM SIBIISIFOTCS:

1. dbopMHupOoBaHUE WHTEpPECa W CTPEMJICHHS OOYy4alomuXcsl K HAydHOMY
W3YYCHHUIO TIPUPONBI, Pa3BUTHE WX HWHTEIUICKTYaIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH;

2. pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJIe TO3HAHUS U (OPMHUPOBAHHE
HCCIISIOBATEIILCKOTO OTHOIIIEHUS K OKPYKAFOIIUM SIBIICHHSM;

3. dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTara U3y4deHHs] OCHOB
CTPOCHHUS MaTepHH M (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKU;

4. dhopMupoBaHre yMEHUH OOBSCHSTH SIBJICHUS C UCIIOIB30BaHHEM (PHU3UUECKHUX
3HAHWI U HAYYHBIX JJOKA3aTEIbCTB;

5. dbopMHUpOBaHUE TIPEACTABICHUA O PO (PU3MKH IS Pa3BUTHSA JIPYTUX

CCTECTBCHHBIX HAyK, TCXHUKU M TEXHOJIOTHH.
JIoCTIKEHHE JTHX IIeed 00eCIeurBacTCsl PEIICHHEM CICAYIOIMX 3a/1a4 B
mpoliecce u3yueHus Kypca GU3NKy Ha ypPOBHE CPeTHEro 0011ero o0pa3oBaHus:

1. MpUOOPETEHNE CUCTEMbI 3HaHUM 00 00MUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsX, BKIOYAs MEXaHUKY, MOJCKYIIPHYIO  (PU3HKY,
AIICKTPOTMHAMUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPODU3HKH;

2. dbopMHUpOBaHUE YMEHUM MPUMEHATH TEOPETUUECKUE 3HAHUS TSI OObSICHECHUS
(bU3UYECKUX SBICHUHN B IPUPOJIC U JJIS IPUHSATHS MTPAKTUYECKUX PEIICHUH B
MMOBCEAHEBHOM JKU3HU;



3. OCBOCHHE CIOCOOOB pEIICHHs pa3IMyYHBIX 3a7ad C SBHO 3aJaHHOU
¢usznyeckold MoOJENbIO, 33434, IMOAPa3yMEBAIOLINX CaMOCTOATEIHHOE
co3nanue GU3NIECKON MOJICNH, aIeKBAaTHOM YCIOBUSAM 3a/1a4u;

4, ITIOHUMAHHNC (1)H3H‘-ICCKI/IX OCHOB H IIPHUHIMUIIOB I[CﬁCTBHH TEXHUYCCKHUX
YCTPOfICTB N TCXHOJIOTHYCCKUX IIPOHCCCOB, UX BIIMAHHA HA OKPYIKAIOIIYIO
cpeny;

5. OBJIaJICHUC MCTOAAMH CaMOCTOATCIIBHOI'O INIAHUPOBAHUA H IPOBCACHHA

(bU3MYECKUX SKCIEPUMEHTOB, aHajlu3a W MHTEpIpeTaluu HUH(opMaIuu,
OTIpEEIICHUS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTara;

6. CO3/IaHHME YCJOBHUH JI1 Pa3BUTHS YMEHHMM MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOM ESATEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BbII ypOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEro
oOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 4aca B Helel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mnporpamMme 1o (U3MKE NepeyeHb JIabopaTopHbIX H
MPaKTUYECKUX PAOOT SBISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JENAaeT BBIOOD
IpOBeJIeHUsA J1A0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HHIMBHIYaIbHBIX
ocoOeHHOCTel 00yJaromuxcsl.



COAEPXKXAHUE OBYYEHUSA
10 KIIACC

Paznen 1. @®usuka u MeTOAbI HAYYHOTO MO3HAHUS

dusuka — Hayka o npupoje. HayuHnble METOAbI TO3HAHUS OKPYKAIOIIETO MUPA.
Ponb 3kcniepuMeHTa U TEOPUU B MPOILECCE MO3HAHUA MPUPOALI. IKCIEPUMEHT B
busuke.

MopenupoBanue (pU3HUECKUX SIBICHUH U mporieccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHBI U TCOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3UISCKUX 3aKOHOB.
[IpyHUIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (popMHUpPOBAHMHM COBPEMEHHOW HAydyHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE W 1U(POBBIE H3MEPUTENbHbIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYNKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe naBuxkeHue. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUIKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpOCTh (CpeaHSISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIMHU HAa OCHU CHUCTEMbI KOOPJWHAT.
CroxeHue nepeMenieHu 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE MPSMOJIMHEWHOE JBIkeHue. [paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMEIICHUs
MaTepuaJbHON TOUYKH OT BPEMEHHU.

CpoOomHOe majeHue. YCKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneiinoe nBrxeHue. J|BrkeHre MaTEpUaIbHON TOYKH 110 OKPY>KHOCTH
C MOCTOSTHHOM IO MOAYJIO CKOPOCTBIO. YIJIOBasi CKOPOCTb, JUHEWHAsT CKOPOCTb.
[lepuon u yactoTta obpaienus. LlenTpocTpeMuTebHOE YCKOpPEHHE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TTEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTHK
JIBYDKCHMUSL.

[IpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MTPOCTPAHCTRE.

HabGmronenue nBwkeHus Tena, OpPOIIEHHOTO IMOA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaIeHUS.

Hanpasnenne CkopoCTH MPU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuyeHrne HEpaBHOMEPHOTO JIBHXKEHHS C LEIBIO ONPEAECICHUS MITHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY NYTSIMH, HTPOUACHHBIMU TEJIOM 34
MOCJIC/IOBATENILHBIE PABHBIE IPOMEXYTKM BpPEMEHH NPU PABHOYCKOPEHHOM
JBH>)KEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne IBUKEHUS IAPUKA B BA3KOM JKHUJIKOCTH.

N3ydenue nBrkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /[lunamuka

[Ipuanun  otHocutenbHOCTH  [amuned. IlepBeii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoii 3akon HerotoHa aiist
MaTepualbHOM TOUKHU. TpeTunii 3akoH HploTOHA 1J1s1 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectd. llepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, cKonbxenust, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoadgduimeHt Tpenus.
Cuna conpoTUBICHHUS TIPU JIBUKEHUM TeJa B dKUIKOCTHU WJIU Tase.

[TocTynarensHOE M BpalaTeIbHOE JBUKEHNE a0COTIOTHO TBEPOTO TEa.

MoOMEHT cuiabl OTHOCUTENIIBHO OCH BpameHus. Ilmewo cumbl. Ycnosus
paBHOBECUS TBEPAOIO TENA.

TexHuyeckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHHWE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUH.

CpaBHEeHHME MACC B3aUMOJICUCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JAe(opMaIium.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MTOABEME Y AJCHUU.

CpaBHeHHME CUJT TPEHUS MTOKOS, KAUCHUS U CKOJIbKECHUSI.

VYenoBus paBHOBecHUs TBEPAOTrO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIUX B NPYKHUHE U
pEe3MHOBOM o0pasiie, OT ux JAehOopMaIlny.

HccnenoBanne ycinoBUid pPaBHOBECHS TBEPAOIO TEJIA, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl cOXpanenus 6 MexaHuKe

NmMnynbc MaTepuaabHOM TOYKHM (Telia), CHUCTEMbl MaT€pUANIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMMYJIbCa TeNa. 3aKOH COXPAaHEHUsS HMMITYJhbCa.
PeakTuBHOE IBUKEHUE.

PabGora cuiibl. MOITHOCTE CHJIBI.

Kunernueckasi sHeprus marepuaibHOM Touku. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTHM.

[TorenmmanbHas SHEprusl. [TorenmmaneHas SHEprus YIIPYyTO
nedopMupoBaHHOM NpYyKUHBI. [loTeHIIMabHAS SHEPTHS TeJa BOJIM3U MTOBEPXHOCTHU
3emun.

[ToreHnmanbHple W HENOTCHUUAJIBHBIE  CHJIBI. CBs3p  paboThHI
HEMOTCHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPAHEHUS MEXAHUYECKON IHEPTHUMU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4yeckne ycTpoOMCTBAa M IMPAKTUUECKOE IMPUMEHEHUE: BOAOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJbCA.

PeakTrBHOE BUKEHHE.

[lepexon moTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yueHnue aOCONIIOTHO HEYNPYroro yaapa ¢ TMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBS3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekynsipHas pu3uka u TEPMOAMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxeHue. [duddysus. Xapakrep ABUKEHUS WU
B3aMMOJICCTBUSL YaCTHUIL BellecTBa. MoJenu CTpO€HUs Ta30B, KUAKOCTEU H
TBEPJBIX TE U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeleid. Macca u
pa3mepbl Mosekya. KonruecTBo BenectBa. [loctosnnas ABoraapo.

TerutoBoe paBHOBecue. Temrmeparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mogens uaeanbHoOro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETHYECKOM
TEOPUH WACAIBHOTO ra3a. AOCOMIOTHAas TeMmIeparypa Kak Mepa CpeaHen
KMHETUYECKOM JHEPTMHU TEIUIOBOIO JNBWXKEHUA 4dacTul rasa. Illkama temmneparyp
KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Hanprona. M30mponecchl B UAEaIbHOM rase ¢ OCTOSHHBIM KOJJUYECTBOM BEILIECTBA.
['paduueckoe mpencraBieHne W30MPOIECCOB: H30TEPMa, U30X0pa, H300apa.

TexHnueckne yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOLIUME JUCKPETHOE CTPOCHUE BeIIecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCAUHEHHM.

OneiThl 10 MU Py3UH KUIKOCTEN U ra30B.

Mopnenb OpOyHOBCKOTO JIBUKEHHUS.

Mopnens onsita LlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYILLIECTBOBAaHHE MEKMOJIEKYIIIPHOTO
B3aUMOJICICTBHUSI.

Monens, nyurocTpupyronas Npupoay AaBiICHU ra3a Ha CTEHKH COCYaA.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAJbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUU
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMeTpaMy COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmoauHaMuueckass cucTteMa. BHYTpeHHSs S>HEPrus TEPMOAWHAMHYECKOU
CUCTEMBI U cIOCOOBI €€ n3MeHeHus. KomudecTBo TernoTel u pabora. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTIO  HMICAJIBHOIO  raza.  Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIyYEHUE. YIelIbHas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMNOTHI IPH TEIIONEPEaaUe.

[Tonsitue 06 amgmabarHom mpouecce. [lepBbIil 3aKOH TEPMOIUHAMMKHU.
[Ipumenenue mepBOTO 3aKOHa TEPMOAMHAMHKK K u3omporeccam. [paduueckas
WHTEpHIpeTanus paboThl Tasa.

BTtopoii 3akoH TepmonuHamMuk. HeobpatuMocTh Mpo1ieccoB B MPUPO/IE.

TeruioBple  mammHbl.  [IpyHOMIBIL  EWMCTBHAS — TEIUIOBBIX — MAIWH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBHIX MammHaX. Koad@uiueHT mone3Horo
nevictBus TeruioBol MamuHbl. [lukn KapHo u ero kosddummedT mnone3Horo
JNEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TEINIOIHEPTETUKH.



TexHuueckrue YCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJOJUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEH SHEpruu Teja IMpU COBEPIICHUU PAOOTHI: BBLIET
npoOKH W3 OYTBUIKM O] JCHCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue >gupa B
JaTyYHHOU TpyOKe MyTEM TpeHHs (BUAECOAEMOHCTpALNs).

N3meHeHne BHYTpEHHEN SHEPTUM (TeMIIepaTyphl) Tella pHU TeIIonepeaaye.

OnbIT 0 aAa0ATHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM ).

Mogenu napoBoi TypOWHBI, ABUTATENs BHYyTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpezammusvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3oBanue u koHjeHcaius. Mcnapenue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTb BO3ayxa. HackblleHHbIH map. YiaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnmueckue n amopdusie Tena. AHU30TPONHS CBOWMCTB
kpuctauioB. JKuakue kpucramwibl. CoBpeMeHHble Marepuainbl. [lnaBieHuwe u
KpUCTaJUTH3alus. YieapHas Teriora miaBinerus. Cyonumans.

YpaBHeHUE TEIJIOBOTO OajiaHca.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBHIILIEHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUMU.

Crioco0Obl U3MEpEHUs BIAXKHOCTH.

Habmronenue HarpeBaHus U MJIAaBICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOoHCTpalysi KpUCTAILIOB.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomsi

N3mepenne OTHOCUTEILHON BIaKHOCTH BO3/IyXa.

Pa3znen 4. DuekTpoanHaMuKa
Tema 1. Inexkmpocmamuxa
Dnektpuzanus Tei. IIEeKTpUIecKuid 3aps. /Ba Buja s31eKTpUUECKUX 3apsioB.
[IpoBONHMKH,  JUANEKTPUKH U TOJYOPOBOJHUKHU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsaaa.
B3aumonerictBue 3apsanoB. 3akoH KynoHna. TodeuHbIN 3JIEKTpUUECKUIN 3apsil.
Onekrpuueckoe mone. Hanpspk€HHOCTh  anekTpudeckoro mois.  [IpuHuun



CYNEPNO3UILMU AIEKTPUUYECKUX Mojieil. JIMHUM HanpsKEHHOCTU SIIEKTPUYECKOTO
TTOJISL.

PaGota cun anekrpocrarudeckoro moiis. [lorenmnuan. PasHocTs moTeHIInamos.
[IpOBONHMKHA W HOMAIEKTPUKUA B JJIEKTPOCTATUUYECKOM Toiie. [luanexrpuueckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOTO KOHIeHCaTopa.

TexHnueckne YCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DIIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTpPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE DSJIEKTPONpUOOpOB,
KOHEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpPOWCTBO ¥ IPUHIMIT AEUCTBUS MIEKTPOMETPA.

B3anmopelicTBue Ha’IeKTPU30BAHHBIX TEII.

DJNEKTpUYECKOE MOJIE 3aAPSHKEHHBIX TE.

[IpoBOHUKY B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aIUTA.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTbD JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT MIIOMIA/IH IUIACTHH,
PACCTOSTHUS MEXKY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprust 3aps>KEHHOT0 KOHJEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DONEeKTpUYEeCKU TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [TocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 11 yyacTKa LETu.

DJNEKTPUYECKOE COMPOTUBJIEHUE. YIEIBHOE COMPOTUBICHUE BEIECTBA.
[TocnenoBarenbHOE, NapaILIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MoiHOCTh
ANEKTPUYECKOIO TOKA.

DNEKTPOABIKYIIAs CHJIa U BHYTPEHHEE COMPOTHUBICHUE HCTOYHMKA TOKAa.
3axon OMa Jy1st TOJIHOM (3aMKHYTO#) 3NieKTpuueckoit enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  NPOBOAUMOCTb  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COTNPOTHUBIICHHS METAJIJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTPUUECKHUM TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX MMYYKOB.

[TonynpoBOAHUKH. CobOcTBeHHas u MpUMecHas MPOBOJIUMOCTh
oJTynpoBOAHUKOB. CBOMCTBa p—h-miepexosa. [lomynmpoBoIHUKOBEIE TIPUOOPHI.

DneKkTpUuYecKuii TOK B pacTBOpax UM pacillaBax  dAJIEKTPOJIMTOB.
DNEKTpOAUTHYECKAS JUCCOUALNS. DNEKTPOIIN3S.



Onektpuueckuii TOK B razax. CamMOCTOSITENbHBIA M HECAMOCTOSATEIbHbBIN
paspsa. Monnus. [1na3ma.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKH TOKa, OdIIEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN IO,
TEPMUCTOPHI U (HOTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cruilbl TOKa U HaPSIKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS UUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOrO CEYCHUS U MaTepuana.

CMeliaHHOe COeTMHEHHUE MTPOBOHUKOB.

[IpssmMoe u3MEpEHHE INEKTPOABHXKYIIEH Cuibl. KopoTkoe 3ambIKaHHE
raJIbBAHMYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJVIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsia M IPOBOAUMOCTD BO3AyXa.

ORHOCTOPOHHSS MPOBOJIMMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne CMEMIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3MepeHre 3MeKTPOJBHKYIIEH CHUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

HabGmronenue amexkTposusa.

MexnpeameTrHbie CBA3U

Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce OCylIECTBISIETCS C
Y4E€TOM COZEpKATEIbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMu MaTe€MaTUKH,
OMOJIOTUH, XUMHH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBS3aHHBIE C M3YYEHHUEM METOIOB HAy4HOI'O
NO3HAHMS: SBJICHUE, HAy4HbIH (akT, rumoresa, (pusmueckas BETUYMHA, 3aKOH,
Teopusi, HAOMIOIEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUEe CHUCTEMbl ypaBHEHWH, JWHEWHas (QyHKIMS,
napabona, runepoosna, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe JBMXXEHHE B JKMBOUM mpupone, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIJIONEPEIaul, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHASI MAcca, TEIUIOBbIE CBOKWCTBA TBEPABIX TEJI, JKUJIKOCTEN U ra30B,



DJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJIEKTPOJWTHYECKAs  JIHUCCOLMALMS,
rajbBaHMKA.

l'eocpacghus: BMaxXHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE ABUKEHHN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIMIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET W JAPYTHUE), JBUTaTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOMHa, ObITOBOI XONOJMIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaT€pUalIOB, B TOM YHCJIE HAHOMAaTEpUANIOB, U
HAHOTEXHOJIOTUM, DJIEKTPOCTATHYECKasl 3aluTa, 3a3€MJICHUE DJIEKTPONpPHUOOPOB,
KCEpOKC, CTPYWUHBII IPUHTED, AIIEKTPOHATPEBATENbHBIE npuodOpkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaIbBAHUKA.

11 KUIACC

Pa3znen 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMaZHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTH. B3anmoneiicTBuE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMU. [[prHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvann MarHuTHOM WHAyKUMH. KapTuHa JWHUNA MAarHUTHOM WHIYKUWHA TOJA
MOCTOSSHHBIX MarHUWTOB.

MarnutHoe moJie TPOBOJHMKA € TOKOM. KapTwHa JMHUM WHIYKIUA
MarHUTHOTO TOJIA JUIMHHOTO TPSMOro IMPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTBre NpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJyJb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOy/Ib M HampaBieHue. J|BrKeHNE 3apsHKEHHONW YacTHUIIbI
B OJIHOPOAHOM MarHuTHOM mose. Pabota cuibl Jlopenua.

SIBneHne DNEKTPOMArHUTHOM WHAYyKIMHU. [IOTOK BekTOpa MarHUTHOU
MHAYKIAHW. OJEKTPOABIKYIIAS CWia WHAYKIMU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »sniekTpuyeckoe TmoJie. IDJIEKTPOABUKYIIAS CHJIA WHIYKIHU B
MIPOBOJAHUKE, IBMKYIIEMCS MOCTYNATEIbHO B OAHOPOJHOM MAarHMTHOM IIOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABMKYIIAsS  CHUJIa
CaMOUWHTYKIINH.

DHeprus MarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TIOJIE.

TexHuyeckue yCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, D3JIEKTPOMArHUTHI, DSJIECKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKI[MOHHAS M€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO TOJS.

B3anmopelicTBue ABYX MPOBOHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHON MHIYKIIMH.

IIpaBuino Jlenna.

3aBUCHUMOCTb 3JIEKTPOJIBMKYILEH CHIIBI MHIYKIIUM OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi

W3yyeHre MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue BIECHUA 3IEKTPOMAarHUTHOW UHIYKIUU.

Paznen S. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOEOAHUA

KonebarenrHast  cuctema. CBOOOIHBIE  MEXaHUYECKHE  KOJIeOaHMUI.
[Napmonnueckue konebanusi. [lepuon, wacrora, amruTyna u Qasa KoneOaHUU.
[Ipy:kuHHBIM MassTHUK. MareMaTuyeCKU MasATHUK. YPAaBHEHUE TapMOHUYECKHUX
koneOanuit. [IpeBpaiienre sHEPTrun IPU TaPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJieOaHUSI B
UJCaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIY MEXaHHUYECKUMH U
AIIEKTPOMArHUTHBIMU  KosieOanusimu. @opmyna Tomcona. 3akoH COXpaHEHUS
HHEPTUU B UJICATLHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencrapieHne o 3aTyxaronux KoseOaHusx. BeIHYXIeHHbIE MEXaHUUECKUE
koniebanus. Pezonanc. BeIHYXI€HHBIE 371€KTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennplii  TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JCHCTBYIOLIEE 3HAUYCHHE CWIbl TOKa U
HaIPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U NOTpeOIECHUE DIESKTPUUECKOM
SHEPrUU. DKOJIOTUYECKUE PUCKU TPU MPOU3BOJCTBE JJICKTpOdHepruu. KymbTypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: SJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOIO TOKA, JINHUU AJIEKTPOIepenay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KosieOaTebHOW CHCTEMbl (MIPYXUHHBIN WM
MaTEeMaTUYECKU MasITHUK).



Habmronenue 3atyxaromux KojaeOanmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHMIA.

HaGntonenue pe3oHanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHNS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1moCIenoBaTeNbHOM COEAUMHEHWH PE3HUCTOPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHAEHCATOPA.

Mogenb TMHUU PIEKTPONIEPENAYU.

Yuenuueckuii skcnepumenm, n1abopamopmsie pabomsi

HccnenoBanre 3aBUCMMOCTH MEPUOIa MaJIbIX KOJIEOAHHWI Ipy3a Ha HUTU OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanne neEpEMEHHOTO TOKA B LIENU U3 ITOCIIE0BATEILHO COEAUHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpOMAZHUNIHbIE GOIHbL

MexaHndeckue BOJHBI, ycioBUsS pacnpoctpadeHus. llepumon. CkopocTtb
pacnpoCTpaHeHUsT W JUIMHA BOJIHBL. [lomepedHble W TPOJOIBHBIC BOJHBI.
WNuTtepdepenius u udppaxius MEXaHUIeCKUX BOJH.

3Byk. CropocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSA M3JIYYEHHUS AJICKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanms BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEJIOMIICHHUE, MOJsipu3alius, audpaxiius,
unTepdepenius. CKOpoCTh AMEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMAarHUTHBIX BOJIH. [I[prMeHEHUE 3IIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMNBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNIEeKTPOMArHUTHOE 3arps3HEHUE OKPYKaIOIIEH Cpeibl.

TexHnueckre yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YIbTPAa3ByKOBasi JIMATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHA, TenedgoH, CBU-neub.

Jlemoncmpayuu

OO0pazoBaHue 1 pacCIPOCTPAHCHUE MTONIEPEUYHBIX U TTPOAOIBLHBIX BOJIH.

Konebmromeecs Te10 Kak UCTOYHUK 3BYKa.

Habnonenue orpaxeHus 1 NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

HaGntonenue unrepdepeHyu 1 Audpakiimii MEXaHUIECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaOntonenue cBA3M TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KoseOaHMil.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa’KEHUE, TPEJIOMIICHUE,
noJisIpu3anys, Tudpakmus, HHTepdepeHIns.

Tema 3. Onmuka

[eomeTpuueckass ontuka. lIpsMonnHENHHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3akOHbI OTpakeHHs cBeTa. [locTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3akOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeb
npenomiicHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI Yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Jucnepcus ceeta. CiaoxHblil coctaB Oenoro cera. L{Ber.

Cobuparomiyie u paccerBaromiye JUH3bl. ToHkas muH3a. @OKYCHOE pacCcTOsTHUE
U ONTHYECKasi cuja TOHKOW JuH3bL. [locTpoeHue n3o0paxeHuii B coOUparomux u
paccenBaromyx auH3ax. @opmysna TOHKOU JIMH3bI. YBEIIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTHUKHU.

BonnoBas ontuka. WuTtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcioBus HaOMOAEHUS MAKCUMYMOB U MUHIMYMOB B HHTEP(PEPEHLIMOHHON KapTUHE
OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. J{udpakimonnas pemeérka. YcioBue HaOMIOIEHUS TITaBHBIX
MaKCUMyMOB TMpH TMaJ€HUH MOHOXPOMATHYECKOrO CBeTa Ha AUGPAKIIMOHHYIO
PELLIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, MpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHASI OTITHKA,
nupakIMOHHAs peETKa, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHHE, OTPAKEHUE M MPEIOMJIICHUE CBETa.
OnTuyeckue MpuOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHUe. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHU B JIMH3aX.

Mopnenu MUKPOCKOIIa, TEJIECKOA.

Habmronenune narepdepeHuu cBera.

HabGmonenue nudpaximu ceera.

HaGnronenue aucnepcuu cBeTa.

[TonmyueHue crieKkTpa ¢ MOMOIIIBIO MPU3MBI.

[Tomydenue criekTpa ¢ MOMOIIbI0 TUPPAKITUOHHON PEIIETKH.

Habntonenue nossipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomoi

M3mepenue nokaszaresns NpesioMJIEHUs CTEKIa.



HccnenoBanue CBOMCTB U300paKEHUM B TMH3AX.
HaOntonenue aucnepcuu cBeTa.

Paznen 6. OcHOBBI ClIEMAJIBLHON TEOPUH OTHOCUTEIbHOCTH

[’ paHULIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl criennanbHOM
TEOPUU OTHOCHUTENBHOCTU: MHBAPUAHTHOCTH MOXYJIA CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpAILlCHHE
JUIVHBI.

OHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl C JHEPTUEU U UMITYJIbCOM PEIIITUBUCTCKON YaCTULBI. DHEPIrus
IIOKOS.

Pasznen 7. KBanToBas puszuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBa3u sHEeprun (HOTOHA C €r0 YACTOTOU. DHEPTHS
U UMITYJIbC (OTOHA.

OTtkpoiTue U uccienoanne gorodrpdexra. OnbiTel A. I. CroneroBa. 3aKoHbI
dbotorddexra. YpaBHenue OiutHmteiHa mis pororddexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceeta. OmnbiTol I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yYCTpPOMCTBA W MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTogaTurK, coIHEUHas 0aTtapes, CBETOAUO/I.

Jlemoncmpayuu

®orordhPekT Ha YCTAHOBKE C ITMHKOBOM IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHEro (hoToaddexra.

CBeToanos.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmwiTel Pesepdopma mo paccesHuro o -4acTHil.
[Inanerapnas Mmozaenb atoMa. [loctynarel bopa. M3nyuenue u nornonieHue GoToHOB
MIPU MEPEXOJIE aTOMa C OJTHOTO YPOBHS dHEPTUH Ha Apyroi. Busl criekTpoB. CriekTp
YPOBHEHN SHEPIUU aTOMa BOAOPO/A.

BosHOBBIE cBoMcTBa "acTul. Bonnbl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJIu3M.

CroHTaHHOE U BBIHYXJACHHOE U3TyYeHUE.

TexHuyeckre yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHUE: CHEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopna.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

Habnronenue nMHeyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HaOntonenue nuHeRYaToro CrexTpa.

Tema 3. Amommnoe aopo

OKCIIEpPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHUS sAnpa. OTKpbITHE
paanoakTuBHOCTHU. OnbITh Pezepdopia no onpeneaeHuio cocraBa paauoakKTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaIrOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HelTpoHa. HyknoHHas mozgens snapa leiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormsl.

Anbba-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3JIydeHre. 3aKOH paIMOaKTUBHOIO PacIaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHblie cuiibl. Jlegext maccel spa.

Snepnble peakunu. [[eneHne u CUHTES s€p.

SAnepnwiii peaktop. TepMosaepubiii cunTe3. [IpoGnemMbl U TEpPCIIEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.

OneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtoabl HaOIOAEHUS U PETUCTPALIMU IIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIE B3auMOIeHCTBUA. EAMHCTBO u3nyeckoil KapTUHBI MUpA.

TexHnyeckne yCTpOMCTBA U ITPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpekoB yacTull (110 TOTOBBIM poTorpadusim).

Pa3zpnes 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Bes3nusi, spKue 3BE3MbI, IJIAHETHI, UX BUJIUMOE
JIBOKEHHE.

ConHeyHas cucTeMa.

Comnuue. ConHewyHas akTUBHOCThb. Mcrtounuwk sHeprum ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. JHarpaMma «CHEKTpaldbHBIA KJIacc —
CBETUMOCTBY». 3BE31bI INIABHOM IOCJEAOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBHY» [IJI1 3BE3] IJIABHOM IMOCJENOBAaTeIbHOCTU. BHYyTpeHHEe cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKIECHUHU U 3BoionMu ConHia u
3BE3/l. DTalbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — nHama [anaktuka. Ilomoxxenne m aBmxenue ConHua B
[Nanaktrke. Tunsl ranaktuk. PaguoramakTuku M KBasapbl. UEpHbBIE IBIPHI B sApax
rajakTHUK.

Bcenennas. Pacmmipenue Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopusa bonbmoro B3peiBa. PenukroBoe nsinyyeHue.

Macirabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOntoneHnus: HEBOOPYKEHHBIM TIJ1a30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JJISI OTIPENICIICHUSI TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEeBEpHOTO NMOyIIapus U SIPKHUE 3BE3MBI.

Ha6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o01aoiee NOBTOPpeHue

Ponb ¢u3Mku uU acTpOHOMHM B HIKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU c(pepax NeaTeTbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOM HAay4HOU KapTHHE MHpPA, poJib (PU3HUUECKONH TEOPUU B
dbopMHUpOBaHUY MPEACTABICHHUHN 0 (PU3UIECKON KapTHHE MUpPa, MECTO (PU3NYeCKO
KapTUHBI MHUpPa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEACTABIECHUN O IPUPOJIE.

MexnpeameTrHbie CBA3U

Nzyuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIeCTBIsSETCS C
YYETOM CONEPKATEIBHBIX MEXIIPEIAMETHBIX CBA3€H C KypcaMHd MAaT€MaTHKH,
OHOJIOTUH, XUMHH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nousamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHUA: SBJICHWE, HAyYHbIH (akT, TUMOTE3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPCHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXXJAECTBO, BEKTOPHl M WX MPOEKIMU HAa OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TOA00US TPEYroJbHUKOB,
OTIpEICIICHNE TUIOAIN TUIOCKUX (GUTYp U 00BEMA Tell.

buonocus: snexTpuyeckue SBICHUS B JKMBOM TMpUpoJe, KoyieOarelbHbIe
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SIBJICHUSA B KMBOMW NPUPOIE, ACUCTBUE
paJualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTAITMICCKON PEMIETKH, CIICKTPAIBHBINA aHATIHN3.



l'eocpaghusi: MarHUTHBIE TIONIOCA 3€MJIM, 3aJleKHM MAarHUTHBIX DY,
doTochEMKa 3eMHOM TOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICEHUH.

Texnonoeua: JTUHUM DIEKTPOIEpeNad, TIEHEeparop IMEPEMEHHOIO TOKa,
ANIEKTPOABUIATENb, WHAYKLHUOHHAs I€4b, pajap, PaguoONpUEMHHK, TEIEBHU30p,
anTeHHa, TenedoH, CBY-neub, MpOEKUMOHHBIA amnmapar, BOJOKOHHAs OIITHKA,
COJIHEYHas OaTtapes.



IINIAHUPYEMBIE PE3VIIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpenmera «Du3mka» Ha ypPOBHE CPEAHETO OOIIETO
oOpaszoBaHus (6a30BBI YPOBEHB) JOHKHO OOECIEUUTh JOCTHIKEHHUE CIICTYONTUX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOEHUSI yueOHOro npeaMera «Du3ukay JOIKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYarIIMXCsl PYKOBOJICTBOBATHCS
c(hOPMHUPOBAHHON BHYTpPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMH, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIINX
TPaJULUOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U ONbBITA JEATEIBHOCTH B MPOLECCE PEAN3ali OCHOBHBIX HaIIPaBICHUN
BOCIIUTATEJIbHOM JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOM MO3ULIUU 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEUECKUX T'YMAaHUCTHYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEPECAX TPAXKIAAHCKOIO
o0111eCTBa, y4aCTBOBAaTh B CAMOYTPABJICHUHU B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHME B3aMMOJICCTBOBATh C COILIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHUU C
ux QYyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh POCCUMCKOM IpaKAaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE€ OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHMUSI,;

CIIOCOOHOCTH OIICHUBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYAICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTH4€eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAS 3CTETUKY HAYYHOT'O TBOPYECTBA,
npuUcyliero Gpu3n4ecKon HayKe;

S) Tpy10BOro BOCIIUTAHUSA:



UHTEpeC K pa3nuyHbIM cdepaMm MmpodheccCuOHANbHON NEATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOP
Oymymieit mpodeccuu 1 pean30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYPbI, OCO3HAaHHE TIJI00aTbHOTO
XapakTepa HKOJOTUYECKHUX MTPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBHUM B OKPYKAIOIIEH CPEJEC Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpEHUE OMNbITa JESITEIBHOCTH JKOJIOTMYECKON HaIpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH TT0 (PUBHKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NYECKON HAYKU;

OCO3HAaHUE LIEHHOCTU HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh B IIpOLECCE
U3Y4YEeHUS (PU3UKH OCYIIECTBISITh MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe AeiiCTBUS
ba3oBble JJoruueckue AelcTBUA:
CaMOCTOSITeNIbHO  (OpMYJIUpOBaTh M aKTyaJlU3UpoOBaTh  IpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISATh LENNU JIeATECIBbHOCTH, 3aJlaBaTh NapamMeTpbl U KPUTEPHUH HX
JIOCTHKCHHUS;
BBISIBJISITH  3aKOHOMEPHOCTH W MPOTUBOPEUHMS B  PACCMATPUBAEMBIX
(bu3nYECKuX SBICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIeMbI ¢ YU4E€TOM aHajIu3a HWMEIOLIUXCS
MaTE€pUABHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJEACTBUMN ACATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJIHATH paOOTy B YCJIOBUSX pealbHOTO, BUPTYaTIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBATh KPEaTUBHOE MBINJICHUE TIPH PEIICHUH KU3HECHHBIX IPOOJICM.
ba3oBble uccienoBare/ibCKue JelicTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOYEBBIMM MOHATHSIMH M METOJaMH
bu3nYeCcKor HayKu;



BJIaJICTh HABBIKAMHU YIeOHO-HCCIIEIOBATEIILCKOM M IPOSKTHOM JCSITEIILHOCTH B
obmactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHHOMY MOUCKY
METOJIOB pelieHHs 3a7a4d (HU3HUECKOTO COACPIKAHHS, NMPUMEHCHHUIO Pa3IMYHBIX
METO/IOB MTO3HAHUS;

BIAJIETh BHUJAMH JCATCILHOCTH IO TIOJYYCHUIO HOBOTO 3HAHHUSA, €Tr0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 M NPHMCHCHHUIO B PA3IMYHBIX YICOHBIX
CUTYaIHsIX, B TOM YHCJIC IPH CO3aHUH YICOHBIX IPOSKTOB B OOJIACTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUTIOTE3Y €€ pEIICHNs, HAXOAUTh apTyMEHTHI JUIS J0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh TIOJYYCHHBIC B XOJIE PEIICHHUS 3aJadd  Pe3yNbTaThl,
KPUTHYCCKH OIEHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3aJadll B 00pa30BaTEIBHOMN
JESATCIIBHOCTH, B TOM YHCIIC TIPHU U3YYCHUU (QU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsAM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh IICPEHOCUTh 3HAHHA 10 (U3MKE B MPAKTHYCCKYIO 001acTh
KU3HEACITCILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MTPEJIaraTh OPUTHHAIbHBIC TIOXO/bI U PEIICHMS,

CTaBUTh MPOOJIEMBI M 3a/1a4H, JOMYCKAIOIINE aJbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQJICTh HaBBIKAMH IOJYYCHHUS WH(OpMAIMU (U3HUYECKOTO CONEPIKaHUS U3
WUCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSTCIFHO OCYIIECTBISATh TIOWCK, aHaju3,
CUCTEMAaTH3aIlMI0 M HWHTEPIPETANHIO WHPOPMAIMK PAa3IMYHBIX BHIOB U (GOpPM
IIPECTABICHUS,

OILICHUBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOIB30BaTh  CpencTBa  WH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTHMHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPTaHH3aI[MOHHBIX
3a/1a4 ¢ COOJIIoIeHHEM TPpeOOBaHUM SPTOHOMUKH, TEXHUKHU 0€30MMacCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPaBOBBIX M 3TUYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO3l1aBaTh TEKCTHI (PU3WYCCKOTO COJCPXKAHUS B Pa3IMUHBIX (opMarax ¢
yu€TOM Ha3HAYCHHUs MH(POPMAILIMK U IIEJICBOM ayIuTOPHH, BEIOUpas ONTUMAIIbHYIO
(dbopMy MpeICcTaBICHHS U BU3YaIH3all|H.

KoMMyHuKaTUBHBbIE YHHBepPcaJIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIIATH OOIIEHHE Ha yPOKax (PU3UKH U BO BHE-YPOUHOI €SI TeIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOHQIUKTHBIX CHUTyallMii M  CMsr4arb
KOH(DITUKTHL;



pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEICTB,;

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboTHI;

BBIOMpATh TEMaTUKy M METOABl COBMECTHBIX JCHCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEH Ka)KJOTO YICHA KOJUICKTHBA,

NpUHUMATh IETM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBaTH U
KOOPJIUHUPOBATh JIEHCTBUS TO €€ TOCTIKEHHUIO: COCTAaBJIATh IJIaH JIEHCTBUH,
pachpenenaTh poid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJIOTO yYaCTHUKA KOMaH bl B OOIIHIA
PE3YABTAT 0 pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaratb HOBBIE TIPOEKTHI, OIICHUBATh HWJEU C TO3UIUU HOBU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEJACHUE B Pa3THMYHBIX
CUTYAITUSX, TIPOSBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh HMHUITMATUBHEIM.

PeryasiTuBHBbIC YHHBepcaJIbHbIe Y4eOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK U aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POpPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELIEHUS PACUYETHBIX M Ka4eCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTCHUI;

JeJaTh OCO3HAHHBIA BBIOOP, aApPryMEHTHUPOBAaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIH OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HPYAUIIMA B 00JIacCTH
(u3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTE/UIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIENISIM;

BIAJICTh  HaBBIKAMU  [IO3HABaTEIbHOM  pedrexkcuu  Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBH M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3YJIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peieKCUr Jis OLEHKU CUTYallH, BEIOOpA BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO WX
CHUKCHHIO;

NPUHUMATh MOTHBBI W apryMEHThI JPYTUX TPH aHAIW3€ PE3yIbTaToB
JIeSITEIIbHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEOCTaTK! U JIOCTOWHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHThl JAPYTUX TPH aHAIW3€ pPE3yIbTaToB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JPYTUX HA OIIMOKH.

B mporiecce 1ocTHKEHHS TMIHOCTHBIX PE3YIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
dbuzuke IS YpOBHS CpeAHero oOImero ooOpa3oBaHUs Yy OOydYaroONIUXCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN WHTEJUICKT, MIPEITOIaratoInid
c(hOpPMUPOBAHHOCTH:

CaMOCO3HaHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHWE, BUJIETh HAIlPaBJICHUS Pa3BUTHUSI COOCTBEHHON 3MOLIMOHAIBHOU cephl,
OBITH YBEPEHHBIM B ce0g;

CaMOPETYJIMPOBAHUSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAaTHCS K
HMOIIMOHAJILHBIM U3MEHEHUSIM U TPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTIIKEHUIO IS U
yCTexy, ONTUMHU3M, WHHUIIMATHUBHOCTH, YMEHWE IEHCTBOBATh WMCXOIS W3 CBOMX
BO3MOKHOCTEH;

HOMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €ro TMpPU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHHUS
C IPYTUMH JIIOABMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3VYJ/IBTATBI

K xoHiy ooyuenus B 10 kjacce npeIMeTHbIC PE3yJIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD y OOYUAIONTUXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TpPUMEpaxX Pojb U MecTo (GU3NKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHPA, B PAa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOM JIESTEIIbHOCTH JIFOIIEU;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUYECKUX MOJEIeH:
MaTepualibHas TOYKa, MHEPIHAIbHASI cUCTeMa OTCu€Ta, a0CONIOTHO TBEPIOE TEIO,
WJICATbHBINA Ta3, MOAEIU CTPOECHUS ra30B, KUAKOCTEW W TBEPIBIX TEJ, TOUYECUHBIN
AIIEKTPUYECKUH 3apsij] MpU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBath (pU3MYECKUEe SIBICHUS (MPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKECHUE,
CBOOOMHOE TAZCHUE TEJ, JBIKEHUE MO OKPY)KHOCTH, WHEPIIUS, B3aUMOJICUCTBHEC
ten, nuddysus, OpOyHOBCKOE NBMKCHHE, CTPOCHHUE >KHAKOCTEH W TBEPABIX TEII,
W3MEeHEeHHe o0bhEMa TeJl MpU HarpeBaHWM (OXJIaKJICHHUH), TEIJIOBOE pPaBHOBECHE,
WCTIIapEeHUe, KOHJICHCAIMs, IUIABJICHUE, KPUCTAJUIM3alMsA, KUIICHUE, BIIAXKHOCTH
BO3/yXa, IOBBILICHUE NABIICHUs I'a3a [IPU €r0 HArPEBAHUHU B 3AKPBITOM COCYJIE, CBA3b
MEXIYy IapamMeTrpaMd COCTOSAHUSA Tra3a B M30IpOLECccaX, JJIEKTpU3alus Tedl,
B3aUMOJICHCTBUE 3aPAIOB;

OMHUCHIBATh MEXaHUYECKOE JBIKCHHE, HCIOIb3yS (PU3MYECKUE BEITMYMHBI:
KOOpAWHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
HMMITYJIbC TEJNA, KUHETUYECKAsi DHEPTUs, NOTEHIMAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh; IMPU ONUCAHWM TPABUIBLHO TPaKTOBaTh
(bU3NYECKUN CMBICT HCIIOIb3YEMbIX BEIWYUH, WX OOO3HAUCHHS W EIUHUIIBI,
HaxoAuTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYCCKYIO BEJIUYUHY C JAPYTHMU
BEJIMYNHAMU;

ONUCHIBATh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUA,
UCIIONB3Ysl (PU3MYECKHE BEJIMYMHBL: JABJICHUE Ta3za, TEMIleparypa, CpeaHss
KUHETUYECKasd JHEPIUsl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJ, CPEAHEKBAApaTUYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padora rasa,
K03 (UITUEHT TI0JE3HOr0 JIEUCTBUS TEIJIOBOIO JIBUTATENsl; MpPU ONHUCAHUU
MPaBWIbHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOJIb3yeMbIX BEJIWYMH, HUX
0003HaUCHWSI W CIWHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
($uU3NYECKYIO BEIMUUHY C APYTUMU BEIMUHNHAM;

OIMCHIBATh M3YYEHHBIE AJICKTPUUECCKHUE CBOMCTBA BEILIECTBA U JIEKTPUUECCKHUE
SBJICHUS (TPOLIECCHI), UCTIONB3YS] (PU3NUECKUE BEIUYMHBI: JICKTPUUECCKUMN 3apsij,
AIEKTPUUECKOE T10JI€, HANIPSXKEHHOCTD T0JIsA, ITOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
NP OINHCAHWUW TPABUIBHO TPaKTOBaTh (U3WYCCKUH CMBICI HCIIOJIB3yEeMbIX
BEJIMYMH, WX OOO3HAYCHHS W EIUHUIILI;, yKa3biBaTh (DOPMYINBI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJM3UPOBATh (PU3MYECKHUE TPOILIECCHI M SIBJICHUSI, UCTIONB3Ys (Puznueckue
3aKOHbI U TIPUHIHUIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u Il 3akonsl HeroToHA,
3aKOH COXPAHECHUSI MEXaHUYECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIAII
CyNEepHO3UIMA CWJI, NPUHLUKI PABHOIIPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUSI BEIIECTBA, Ta30BbIE 3AKOHBI, CBS3b
CpPEIHEN KMHETUYECKOW DHEPTUM TEIJIOBOTO JBMXKCHHUS MOJIEKYJI C aOCOIOTHOM
TEMIIEPaTypO, IEPBBIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHECHUS JICKTPUUYECKOTO
3apsifa, 3akoH KyrmoHa, mpu 3ToM pa3nudarh CIIOBECHYO (POPMYITHPOBKY 3aKOHA, €T0
MaTeMaTHIeCKOe BBEIPAKEHUE U yCIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAITUH, MPUOOPOB ¥ TEXHUUECKUX
YCTPOWCTB; pa3jinyaTh YCIOBHUS UX O€30MIaCHOIO MCIOJIb30BaHUA B IMOBCEIHEBHOM
KU3HH,

BBINIOJIHATD JKCHEPUMEHTHl MO MCCIENOBAHUIO (U3UUYECKUX SIBJICHUU H
MPOLIECCOB C HKCMOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH, MPU 3TOM
dbopMyupoBaTh MpoOIEeMy/3a1ady U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUSs, TPOBOJUTH OMBIT U (OPMYITHPOBATH
BBIBO/JIbI;

OCYUIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI M HUCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKH NOTPEIHOCTEN N3MEPEHN;

UCCIIEZIOBaTh  3aBUCHMOCTH  MEXIy (DU3MYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUN, MPU ATOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcUpOBaTh Pe3yNIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIC
Ta0JINIL U TPaUKOB, J€1aTh BHIBOABI IO PE3YJAbTaTaM HCCIIEIOBAHUS;

cobOmofaTh npaBuia 0€30MacHOro Tpyda MPU MPOBEICHUM HCCIICIOBAHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, Y4YEOHO-MCCIENOBAaTENbCKOW M NPOEKTHOU
JESTEIIbHOCTH C UCHOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOrO
000pyIOBaHUS;

pemarb pacy€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbIo,
UCIIOJIb3YSl (PU3NYECKHUE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIITh (PU3MUECKUE BEITUYHHBI U (POPMYIHI,
HEoOXoAuMble NIl €€ pelIeHUs, POBOAUTh Pacu€Thl U OLEHUBATh PEAJbHOCTh
MOJIyY€HHOTO 3HAYCHUS (PU3HUUECKON BETUUHHBL;

peliaTh Ka4eCTBEHHBIE 3a/1a4H: BBHICTPAUBATh JIOTUYECKHA HETPOTUBOPEUNBYIO
LEMNOYKY PAaCCYXICHUN C OMOPOM Ha H3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(bu3nYecKue SIBICHHS;

WCITIOJIb30BAaTh MPHU PEIICHNN YICOHBIX 3a/1a4 COBPEMEHHbIC MH(GOPMAIIMOHHBIC
TEXHOJIOTUU JUTSl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALMN U TPEICTABICHUS
y4eOHOH U HAy4YHO-NONYISPHOW HH(POpMAIUMU, TOJYYEHHONM U3 pa3InyHBIX
VCTOYHHUKOB, KPUTUYECKU aHATU3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKHUX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKU, O0bSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETUUECKUE 3HAHMS 1O (PU3KKE B TIOBCETHEBHOM KU3HU IJIS
oOecrieyeHns 0OE€30MAaCHOCTH TMPU OOpalieHuu C TpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbS U COOIOAEHHUS HOPM SKOJIOIMYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



pabotarb B TpYIIE€ C BBIIOJIHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJEH,
IUTAHUPOBATh Pa0OTy TPYIIbI, PAIMOHATIBHO pACHpPEIeNiaTh OOA3aHHOCTH U
IJIAHUPOBATh NIESITEIHLHOCTh B HECTAHAAPTHBIX CUTyallUsX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAEMOM TIPOOIIEMBI.

K xoniy o0ydyenust B 11 kiaacce npeIMeTHbIE pe3y/IbTaThl Ha 0a30BOM YPOBHE
JIOTDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHHIA:

JEMOHCTPHPOBATh Ha TPUMEPaX POjb U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHbI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKHU WU
TEXHOJIOTUM, B TMPAKTUYECKON NEATEIBHOCTH JIIOIEH, LEJIOCTHOCTh U €IUHCTBO
(bu3nYecKol KapTUHBI MHUPA;

VUYUTBHIBATh TpaHULIBl TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCIECH:
TOYEYHBIN JJIEKTPUYECKHUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHas
MOJIeTIb aToMa, HYKJIOHHAasi MOJI€Jb aTOMHOTO siipa MPHU pPEIIeHUd (HUINIECKUX
3a/1ay;

pacrio3HaBaTh (pU3UUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOW (PU3MKH: 3JEKTPUUECKAsl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, SJIEKTPOMAarHWTHAasT WHAYKIUS, JEWUCTBUE MArHUTHOTO TMOJsA Ha
MTPOBOHUK C TOKOM M JIBUKYIITUNCS 3aPsil, JICKTPOMAarHUTHBIE KOJIeOaHMsI U BOJIHBI,
NpSMOJIMHEMHOE  pacnupoCTpaHEHHWE  CBETa,  OTPaXEHHE,  IPEJIOMIICHUE,
untepdepennusi, audpakuus W MOOJASpU3AIUsS  CBETa, JUCIEPCHUS CBETa,
dbotoanekrpuueckuit 3pdext (porodrddekr), cBeToBOE NaBICHUE, BOSHUKHOBCHUE
JUHEWYaToOr0 CIEeKTpa aroMa BOJIOPOAA, €CTECTBEHHAs U HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
OMKCHIBaTh HM3YyUYEHHBIE CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NMYHBIX  Cped) H

AJIEKTPOMArHUTHbIE SIBJICHUS (IPOLECCHI), MCMONb3Ys (PU3UUECKUE BETUUYMHBIL:
IEKTPUUYECKUM 3apsAl, CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJABIKYIIAS CUia, padoTa TOKa,
WHIYKLIUS MAarHUTHOro mnouss, cwia Awmmepa, cuna JlopeHnma, MHIYKTUBHOCTH
KATYIIKW, DHEPrusl JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, MEPHUOA M YacToTa
KojeOaHui B KoyeOaTeabHOM KOHTYype, 3apsii U cuja ToKa B IIpolecce
TApMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJieOaHHWM, (OKyCHOE paccTosHUE U
ONTHYECKas CWJa JIMH3bI, MPU OMHCAHUU TMPABWIBHO TPAKTOBaTh (PUINUYECKUIA
CMBICII UCTIOJIb3YEMbIX BETMYUH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIIHE IAHHYIO (DH3UYECKYIO BETMYUHY C IPYTUMHU BETUINHAMU;
ONMCBHIBATb HW3YYEHHBIC KBAaHTOBBIC SBICHUS W MPOLECCHI, HCIOJIb3Ys
¢buznyeckue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, IEPUO]] MOTypacnaga, SHEPTUsl CBI3U



aTOMHBIX SIIep, TPU OMHCAHWUW TMPABUJIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
WCIIOJIb3YEMBIX BEIIMYWH, MX OOO3HAUCHWS W €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYI0 (PU3MUECKYI0 BEIWYHWHY C JAPYTMMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUE€HUE (PU3UUECKOM BEIUYUHBI;

aHaIU3UPOBaTh (PU3MYECKHE MPOIECCHl U SBICHUS, UCTIONB3Yys (pU3nyeckue
3aKOHBI M MPUHLHUIBL 3aK0H OMa, 3aKOHBI MOCIEAOBATEIIBHOTO U MapajlieIbHOTO
COCOVMHEHUS MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3akOH 3JIE€KTPOMArHUTHOU
WHYKIMHU, 3aKOH MPSIMOJIUHEHHOTO paclpOCTpaHEHUsI CBETa, 3aKOHBI OTPAXKCHUS
CBETA, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE OWHIITEeHa st doTtodrddexra,
3aKOH COXpPAaHEHHUS HHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOTO 4MCIA, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOTO pacrajia, Mpu 3TOM pa3anuyarh CIOBECHYIO (GOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE€ BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIacTH)
MPUMEHUMOCTH;

OMPEIEeNATh HAIPABJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO MOJS MPOBOAHUKA
C TOKOM, CUJIbI Amriepa u cuibl JlopeHiia;

CTPOUTh W ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKHUM 3EpKajioM,
TOHKOU JIMH30M;

BBITIOJIHATDh JKCIEPUMEHTHI 1O HCCIEIOBAHUIO (U3HUYECKUX SBJICHUU W
MPOIIECCOB C MCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUN: MpU ITOM
dbopmynupoBarh pobIeMy/3a1auy U TUIOTE3Y YUYEOHOTO SKCIIEPUMEHTA, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PY/I0BaHUs, TPOBOJUTE OMBIT U (POPMYITHPOBATH
BBIBOJIbBI

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (HU3NUECKUX BEITUYHH, TTPH
ATOM BBIOMpPATh ONTUMAJbHBINA CIIOCOO W3MEPEHUSI U HCMIOJb30BaTh M3BECTHHIC
METO/BI OLIEHKH NOTPEIHOCTEN N3MEPEHNN;

MCCJIeI0BaTh 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH C UCTIOIB30BAaHUEM MPSMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHUPOBATH PE3yAbTATHI
MOJIyYCHHOW 3aBUCUMOCTU (PU3MYECKHX BEIWYUH B BHJE TAaONMI U TpaduUKoOB,
JieJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIe0BaHUS;

coOmrofaTh MpaBuiia 0€30MacHOro Tpyda MPU MPOBEICHUM HCCIEIOBAaHUN B
pamMKkax y4eOHOTO DSKCIIEPUMEHTa, YYEOHO-MCCIENOBATEIbCKOW ¢ TPOCKTHOU
NESATETLHOCTH C WCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOpPHOTO
000py/IOBaHUS;

pemath pacu€THblE 3a7adyd C SBHO 3aJaHHOM (PU3MUECKOM MOJEIbIO,
UCIOJNIB3YS (PU3UUYECKHUE 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJn3a YCJIOBUS 3a1a4u
BBIOMpATh (DU3UYECKYI0 MOJEIb, BBIJACIITh (PU3HMUECCKHUE BEITUYUHBI U (POPMYJIBI,
HEeOoOXomuMbIe i €€ pelieHus, MPOBOAUTh PAcuéThl U OICHUBATh PEATHbHOCTh
MOJIyYEHHOTO 3HAYeHUS] (PU3HUECKON BETUUUHBL;



pelarh Ka4YeCTBEHHBIE 3a/1a4M: BbICTPAUBATh JIOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY PAaCCYX ICHUN C OMOPOM Ha HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKre IBICHUS;

UCIIOJIb30BAaTh P PEIICHUN YUeOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUHU JUIsl TIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPHPETALNHA U NPEICTABICHUA
y4eOHOH W HAy4YHO-NONYISPHOW HH(POpPMALMHU, IMOJYYEHHOHM U3 pa3IMYHbIX
UCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIydaeMylo HHPOPMAIIHIO;

OOBSICHATh NPUHLMUIBI JEHCTBUS MAIIWH, TNPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3ianyaTh YCJIOBUSA UX 0€30IaCHOTO MCHOJIb30BAHMS B IIOBCEAHEBHOM
KU3HY;

PUBOJUTH MPUMEPHI BKJIAJ]a POCCUUCKHUX U 3aPYOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIETO MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3KKE B IOBCETHEBHOM KU3HU 1JIs
oOecrieyeHus: 0€30MacHOCTH MpU OOpalIeHUu C NpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBaMHM, JJII COXPAHEHUS 370POBbS U COOIOACHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPENE;

paboTarb B TIpynme ¢ BBHIIOJHEHUEM pa3IMYHBIX COLMAJIbHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIbI, PAMOHAJIBHO paCHpPENeNiaTh OOA3aHHOCTH U
IJIAaHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYIIbI B PEIICHUE paCCMaTPUBAEMOI MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM

Ne /i Kourpoabueie IIpakruuyeckue
NMPOrpaMMbl Bcero
padoTbI padoThbI
Paznen 1. DU3UKA U METObI HAYYHOI'O IIO3HAHUA
1.1 ®du3nka ¥ METOAbI HAYYHOT'O MO3HAHUS 2
Hroro no paszneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JnHamuka 7
23 3aKOHBI COXpPaHEHUS B MEXaHUKE 6 1 1
Hroro no pasueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOI 9 1
' TEOpHU
3.2 OcCHOBBI TEPMOJMHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5
' da30BbI€ NEPEXO/IBI
Hroro no pasneny 24

Pasnen 4. JJIEKTPOANHAMMUKA

JIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchbl

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

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

bu6munoteka IHOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7141bf72

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

butmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmoreka [IOK
https://m.edsoo.ru/7f41bf72




4.1 DNeKTpoCTaTHKa

ITocTostHHBIN 21EKTPUYECKHUM TOK. TOKH B
pa3IMYHBIX Cpenax

4.2

Hroro no pazneny

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

10

12

22

68

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

KosuvecTBo yacoB DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aesioB H TeM K T (uudgposbie)
- NPOrpamMMabl Beero OHTPOJIBHBIE | LIPAKTHIECKHE | G0a30BaTe/IbHBIE
padoTsbI padoTsI pecypes
Paznea 1. JJIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 1 1 3 bubnuorexa LIOK
i WHTYKIIHSI https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
‘Pa:me.n 2. KOJIEBAHUS 1 BOJIHbBI
E MexaHn4eCKHE U JIEKTPOMArHUTHBIE 9 1 bubmuoteka [IOK
- KOJICOAHHMSI https://m.edsoo.ru/7f41¢97¢
bubmmoteka IIOK
. 5 1
2.2 MexaHn4ecKre 1 AIEKTPOMarHUTHbIE BOJIHBI hitps.//m.cdsoo.ru/7f41c97¢
bubmunoteka IIOK
1
2.3 Onrrka 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Pasnen 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI crielIuaIbHON TEOPUH 4 1 bubmmorexa [IOK
= |OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
» bubmoreka [IOK
4.1 D1eMeHTHI KBAHTOBOM OITUKHU 6 hitps://m.cdsoo.ru/Tf41c97c




bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢

4.2 CtpoeHue atoma 4
4.3 AToMmHOE S7pO 5
Hroro no pazneny 15

Pazpen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUH U acTPOPU3UKU 7 bubmmorexa TTOK
https://m.edsoo.ru/7141c97¢

Hroro no pasneny 7
‘Pa3)1e.11 6. OGOBILIAIOLIEE ITIOBTOPEHHUE

‘6.1 ‘O6o6ma}0mee MIOBTOpPEHUE 4 ngﬁ;ﬁfgsoggﬁﬂlcwc
‘I/ITOFO 0 pasjeny 4
‘PCSCpBHOC BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosuvecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka
n/n yp Bcero KO;ITPO‘]H’HI’W H%aKaneclme u3ydeHusi, oOpa3oBarTesibHbIE
padoThI padoThI pecypesI
1 ®usuka — Hayka o npupone. Hayunsie 1 bubnuotexa LIOK
METO/bI [IO3HAHUS OKPYKAIOLIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo (pusuku B GopMUPOBAHUH
2 COBpPEMEHHOMN (11{)8, HOM K(Z fmmﬁ MHpa, B 1 Bubmuorexa IIOK
P . e P up ’ https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON JEATEIbHOCTH JTHOACH
Mexanndeckoe JBIKSHHE.
OTHOCHUTEILHOCTh MEXaHUIECKOTO bubaunoreka [IOK
3 1
nerkeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE IPAMOJIMHEWHOE JBMKEHITE 1 Bubmrorexa LIOK
p p a https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnuoreka [JOK
JBHMKCHHUEC https://m.edsoo.ru/ff0c372¢e
6 CBoboaHoe najieHne. YCKopeHue 1 bubnuoreka [IOK
CBOOOJIHOTO MaJCHUS https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneitnoe neuxenue. J[pmwkenne 1 bubaunoreka [IOK
MaTepUalIbHOM TOUYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
ITpunmun otHOCUTENbHOCTH ["anmues.
8 I/Iie HaJIbHbIE CUCTEMEBI OTCUETA 1 Bubmrorexa LIOK
pH = ) https://m.edsoo.ru/ff0c3be8
[IepBe1it 3akoH HproTOHA
Macca tena. Cumna. IIpuanun
P N bubnuoreka [{OK
9 Cymneprno3unuu cuii. Bropoit 3akox 1

Hprorona nyis MarepuanbHONM TOUKU

https://m.edsoo.ru/ff0c3be8




Tpertuii 3akon HerotoHa st bubmuotexa [IOK

10
MarepUaibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BCeMUPHOro TsaroreHus. Cuia bubmoreka [JOK

11
TspkecTH. [lepBast kocMuuecKkas CKOpOCTh https://m.edsoo.ru/ff0c3d00

bubaunoreka I[IOK

12 Cuna octu. 3akoH ['yka. Bec tena

yapyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosppuuuent tpenus.
13 Cuna cgn OTI/IBJ‘IeI—(IbI/Iq:I apu ,Z[BI/Ii(eHI/II/I Enbmaorexa IOK
p p https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WIIU ra3e
[TocTynarensHOE U BpalareabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bubmuotexa [IOK
MowmenT cuitbl. [lnedo cunbl. YcioBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena
Nmmnynbc MarepuanbHOM TOUKH, CHCTEMBbI
MarepUalibHbIX TOUYEK. VIMITyIIbC CUIIBI. bubnuoreka [JOK

15
3aKoH COXpaHEHUS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6!
PeaxkTnBHOE ABMKEHIE
PaGoTta 1 MOILITHOCTH CUJTBI.

16 Kunernueckas 3Heprusi MaTepuaabHOW bubmuotexa [IOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPT U
[ToreHmansHas SHEPTHSL.

[ToreHumanbHas 3Heprust 0
17 nehopmu OBaHHoﬁrI[) I/}IIII;III))Iyr Bubmiorexa IOK
PMHD 24 i https://m.edsoo.ru/ff0c461a
[ToTentmanpHas SHEPTHs Tella BOJINU3H
MMOBEPXHOCTU 3eMIIH
[ToTenmanpHbBIC U HETIOTEHITMATILHBIC
bubaunoreka [IOK
18 cuibl. CBsi3b pabOTHI HEMOTEHIIMAIBHBIX

CIJI C U3MEHEHNEM MEXAaHNYECKOI

https://m.edsoo.ru/ff0c478c




SHEPIUU CUCTEMBI TeJ. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUH

19

Jlaboparopnas pabota «MccnenoBanue
CBSI3U pabOTHI CHIIbI C U3BMEHEHUEM
MEXaHWYEeCKOW IHEPrUH Tejla Ha IpUMepe
pacTsDKEHUSI PE3UHOBOTO JKIyTa»

20

KonTponbhas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPaHEHUS B MEXaHUKE)

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

21

OCHOBHBbIE MOJIOKEHHSI MOJIEKYIISIPHO-
KWHETU4eCKOH Teopun. bpoyHoBckoe
nekenue. Jnddysus

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

22

XapakTep ABHKCHHUS U B3aMMOJCHCTBUS
YyacTHI] BeniecTBa. Mojenu cTpoeHus
ra3oB, )KHJIKOCTEH U TBEPIBIX TEI

23

Macca monekyi. KoimuecTBo BeliecTBa.
[TocrosinHas ABoraapo

24

TerutoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenscus

25

Uneansusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas Temreparypa Kak Mepa
CpeHEN KUHETUYECKOW SHEPTUH
JIBH)KCHUS MOJIEKYJI. YpaBHEHHUE
MenneneeBa-Kinaneiipona

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

27

3akoH JlanpToHa. I'a30BBIC 3aKOHBI

28

Jlaboparopnas padota «/ccnenoBanue
3aBHCHMOCTH MEXIY lTapaMeTpaMu
COCTOSTHUS Pa3pPEIKSHHOTO Ta3ay




I/I3OHpOH€CCBI B HACAJIBHOM Ia3€ U ux

bu6mmoreka [IOK

29
rpaduyecKoe MpeICTABICHHIE https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOAMHAMHUYECKON CUCTEMBI U
prOLHHa? bubmorexa [JOK
30 criocoObI e€ n3MeHnenus. KonuaecTBo
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHSs dHEPTUS
OJIHOATOMHOTO UJI€aJIbHOTO rasza
31 Buwl Terionepenauun bubmorexa LOK
a peA https://m.edsoo.ru/ff0c5c36
YnenbHas TEMIIOEMKOCTh BEIIECTBA.
32 Ki[)J'II/I‘leCTBO TEIUIOTHI TIPH B bubmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIA MPOIIECC
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
IIPUMEHEHHUE K U30IIpoleccaM https://m.edsoo.ru/ff0cSefc
HeobOparuMocTh MporieccoB B IPUPOJIE. bubaunoreka [IOK
34 N
Bropoii 3ak0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevictus u KIT/ renoBoit bu6mmoreka [IOK
MaIlTUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIIJ]
37 DKoJ0ruyecKue npoosieMsl
TETUIOHEPTETUKH
33 O6o0maromuii ypok «MosekynspHas bubmuoteka [IOK
¢usuka. OCHOBBI TEPMOTUHAMHKH https://m.edsoo.ru/ff0c6938
KontponwsHas pabora mo teme
39 «MonpeK TSt HESI ¢usuka. OCHOBBI bubmorexa LHOK
yiip ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKH
40 ITapooGpazoBaHue 1 KOHJEHCALHUS. bubmuotexa [IOK

I/IcnapeHHe " KUIICHHUEC

https://m.edsoo.ru/ff0c63b6




AOCOII0THAS U OTHOCHUTEILHAS

bu6mmoreka [IOK

41 .
BIIQXKHOCTB BO3Ayxa. HacelleHHbIN n1ap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramndeckue u
amopdHbIe Tena. AHU30TPONHS CBONCTB bubmoreka [JOK
42
KpUCTaIoB. JXKUJIKue KpUcTabl. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIE MaTeprabl
43 [LnaBiienue u kpucTauM3anus. YuejibHas bubmuotexa [IOK
TerutoTa rasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubauoreka [IOK
44 VYpaBHeHHE TEIIOBOTrO OanaHca
P https://m_edsoo.ru/f0c6820
45 DneKTpu3aius Tejl. DIEKTPUIECKUI bubmuotexa [IOK
3apsan. JlBa BUIa 3IEKTPUYECKUX 3apsiioB https://m.edsoo.ru/ff0c6bcc
[IpoBOOHUKM, TUANEKTPUKU U
46 H(I))J'I OBOJIHUKHU 38.K(I))H COXpaHECHUSA bubmorexa [JOK
yrp ‘ p https:/m.edsoo.ru/fl0c6bee
ANEKTPUUECKOrO 3apsia
47 Bsaumogeiicteue 3apsnoB. 3akoH KynoHa. bubmuotexa [IOK
TouyeuHbIN IIEKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ce4
Harnpsx€HHOCTB JIEKTPUYECKOTO MOJIS.
48 IT I/III)-I WII CYIIEPIIO3U I/II)I/I ANEKTPUYECKUX bubmmorexa [IOK
p \,H yrep H .. p https://m.edsoo.ru/ff0c6df2
nosiert. JInHuu HanpsHKEHHOCTH
49 PaboTta cuit a5eKTpocTaTrn4eckoro mods. bubmuotexa [IOK
[Torenuman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6£00
[TpoBOTHUKY ¥ TUDIEKTPUKHU B
50 SHI::KT 2:)CTaTI/ItIeJICKOM nolee bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckast IpOHUIIAEMOCTh
. bubnuoreka [{OK
51 OnexrpoémkocTs. KoHeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DAeKTPOEMKOCTD IMIOCKOTO
p bu6mmoreka [IOK
52 KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOTO

KOHACHCATOpa

https://m.edsoo.ru/ff0c72¢c0




53

JlaGoparopnas padota "M3mepeHue
ANEKTPOEMKOCTH KOHAEHcaropa"

54

[IpunIUn NEelcTBUSA U IPUMEHEHUE
KOHICHCAaTOPOB, KOITUPOBAJIBLHOTO
ammapara, CTpyHHOTo IpUHTEpA.
DNEKTpOCTAaTHYECKas 3aIIUTa.
3a3zeMJIeHHE ATEKTPOIIPHUOOPOB

55

DJNEKTPUUYECKUN TOK, YCIIOBUS €TO0
cymectBoBanus. [locrosiuubit Tok. Cuna
toka. Hanpspkenue. ConpoTuBieHHE.
3akon Oma JjIsl yyacTKa LenH

56

[MocnenoBarensHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHEHHE IPOBOTHUKOB.
JlaboparopHas padota «/3y4ueHue
CMEIIAHHOTO COCTUHECHUS PE3UCTOPOBY

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

57

PaboTa 1 MOLTHOCTB EKTPHUUECKOTO
ToKa. 3akoH Jlxoyns-JIenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma J1sl TOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. Jlaboparopnas pabora
«M3mepenue JJ]C ucTouHmnKa TOKa U €T0
BHYTPEHHETO COIIPOTHBIICHHSI

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCHMOCTH CONPOTHBIICHHS
METAaJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

60

DJEKTPUUYECKUN TOK B BAKYyMe.
CBoJiCTBa 2JIEKTPOHHBIX ITY4YKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U
puMecHast mpoBoaAUMOcTh. CBoiicTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae




p—n-niepexona. [1oaynpoBoTHUKOBEIE
npubopHI

DIIEKTPUYECKU TOK B paCTBOpAX U

2 pacIiuiaBax 3J€KTPOJIUTOB. 1 bubmoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOLIUAIIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHI TOK B razax.

CamocTosTeIbHBIN U bubauoreka [IOK

63 . 1
HECAMOCTOSATEIBHBIN pa3psa. MomHus. https://m.edsoo.ru/ff0c84ae
[na3ma
DNeKTpUYeCcKre MpUOOPHl U YyCTPOMCTBA U

64 UX I fmnqecmeﬁ I/IMIZDHGHZG % aBMJIA 1 bubmorexa [JOK

P P P https://m.edsoo.ru/fOc86fc
TEXHUKH 0€3011aCHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [{OK
«INEKTPOANHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpHas pabora o teme

66 «Qnexrpocraruka. [TocTosHHBIN 1 bubmuoteka [JOK
WIEKTPUUECKUH TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

PezepBHblit ypok. KontponbsHas pabora bubmuotexa [IOK

67 n " 1
1o Teme "DIeKTpoANHAMUKA https://m.edsoo.ru/ff0c8c56

63 PesepBHblil ypok. O60061maromuii ypok mno 1 bubmuotexa LIOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




11 KUIACC

KosuyecTBO yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Konrtposbubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3zoBaTe/ibHbIE
padoTsI padoThbI
pecypcbl
[TocTosiHHBIE MATHUTHI 1 UIX
1 B3auMoeHcTBUE. MarHuTHOE MoJie. 1 bubmaunoreka [IOK
Bekrop MarautHOM nHAYKUMA. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHOW MHIYKIIUH
MaruutHoe 1noJjie MpOBOJAHUKA C TOKOM.
2 OmeIT OpcTena. BzauMmonencreue 1 Bubmiorexa LIOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM
3 JlaGoparopnas padora «3yuenue 1 1 bubnuorexa LIOK
MAarHUTHOIO MOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBUE MarHuTHOTO TOJS Ha
MPOBOIHUK ¢ TokoM. Crita Ammepa.
P P bu6mmoreka [JOK

4 JlabGoparopnas pabota «VccrnenqoBanue 1 1
I[CI\/JICTBI/ISI IIOCTOSIHHOT'O MariHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9ac0

JlelicTBMe MarHUTHOTO MOJIS Ha
5 JBHXKYILYIOCS 3apsDKEHHYIO YaCTHULLY. 1
Cuna Jlopenna. Pabora cunsl Jlopenna

bubmunoteka IHOK
https://m.edsoo.ru/ff0c9df4

OnekTpoMarauTHas HHAyKIuA. [loTok
BEKTOpAa MarHUTHOM MHIyKIMU. IJ[C

6 . 1
MHAYKIHUU. 3aKOH JIE€KTPOMAarHUTHOM
nHaykuu Papanes
7 JlaGoparopHas paborta «MccnenoBanue 1 1 bubnuorexa HOK

SIBJIEHUS 2JIEKTPOMAarHUTHOW UHAYKLAK https://m.edsoo.ru/ff0cal 50



10

11

12

13

14

15

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IIC caMOMHIYKIINH.
DHeprusi MAarHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMarHUTHOE 110J1€

TexHu4eckre ycTporucTBa U UX
MPUMEHEHHE: TOCTOSTHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, 3JICKTPO/IBUTaTEb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TeYb

O6o6maromuii ypok «MarauTHoe Tode.
3HeKTpOMaFHI/ITHa$I HHIAYKIOHWA

KonTpomnpHas pabora o reme
«MarHuTtHOE 1ose. DJIeKTpOMarHuTHas
UHIYKIHS

CB00OIHBIC MEXaHUUECKHE KOJICOAHMUS.
I'apmonnyeckue konebanus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHUH.
[IpeBpamienue 3eprun

JlaGoparopHas paborta «MccnenoBanue
3aBHCHUMOCTH MEPHO/A MaJIbIX KOJIeOaHUM
rpy3a Ha HUTU OT JIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJleOaHus B
U/1eaJIbHOM KOJIeOaTeTbHOM KOHTYpE.
AHanorust MexJ1y MEXaHU4ECKUMHU 1
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPrUU B UI€ATLHOM KOJIeOaTeIbHOM
KOHTYype

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

bubmuoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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18

19

20

21

22

23

[IpeacraBieHne O 3aTyXaIOIMX
Kosie0aHusIX. BeiHy K IeHHBIE
MeXaHU4YEeCKHe Konebauns. Pe3oHanc.
BrIHYXI€HHBIE DIIEKTPOMarHUTHBIC
KoeOaHus

[Tepemennblit Tok. CuHyCOMAATBHBIN
MepEMEHHBIN TOK. MOIIIHOCTh
MEPEMEHHOT0 TOKa. AMILTUTYIHOE U
JeCTBYIOIIee 3HAYCHHUE CUJIBI TOKA U
HaPSHKEHUS

Tpancdopmarop. [IpousBoacTso,
nepeaya v noTpediieHue 3JIeKTPUIECKOM
SHEPTUu

YCTpoiicTBO U MpaKTUYECKOe
MPUMEHEHHUE AIIEKTPHUUECKOT0 3BOHKA,
reHeparopa MepeMeHHOro TOKa, JTNHUN
AIIeKTporepeaay

DKOJIOTUYECKUE PUCKH TTPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynerypa ucronszoBanus
AIIEKTPOIHEPTUH B TOBCETHEBHOMN KU3HU

MexaHn4ecKkue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth
pacupoCTpaHEHHMs U JJINHA BOJIHBI.
ITonepeyHblie U MPOIOJIBHBIE BOJIHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka
DIEeKTPOMAarHUTHBIE BOJIHBI, NX CBOMCTBA
1 ckopocTh. IlIkaa 3neKTpoOMarHuTHBIX
BOJIH

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

bubauoreka IIOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccas54

bubmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfel
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31

32

33

34

35

[TpuHIIUTIBI paInOCBS3U U TEICBUICHHUS.
PaszButue cpenct cBsa3u. Pagnonokamms

Kontponshas padora «Konebanus u
BOJIHBI»

[IpsamonuHeitHOe pacipoCTpaHEHUE
CBeTa B OIHOPOHOM cpene. ToueuHbli
MCTOYHMK cBeTa. JIyd cBera

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [TocTpoeHune n3o0pakeHuii B
IIJIOCKOM 3€pKalie

IIpenomnenue cBera. [lonHoe
BHYTpEHHEE oTpakeHue. [IpenenbHblit
YroJl IOJHOTO BHYTPEHHETO OTPAKEHUS
JlaGoparopnas pabora «3mepeHue
MOKa3aTessl MPEeIOMIICHHS CTEKIIa»
JIunzel. [locTpoenune uzobdpaxkeHuil B
nuH3e. PopMyiia TOHKOW JIMH3BI.
YBeNnn4eHne JTUH3BI

JlaGoparopHas paborta «MccnenoBanue
CBOMCTB M300paKEHUI B TMH3AX»
Hucnepcus cBera. Cl0XXHBII cOcTaB
6enoro cBera. LIBeT. JlJaboparopHas

paborta «Habnronenne qucepcun CBeTa

Wurepdepennus creta. Judpaxius
cera. J{udpaxuonHas pemeéTka
ITonepeuyHOCTh CBETOBBIX BOJIH.
[Tonsprusanus ceera

OnTuueckue npuOOPsI U YCTPOCTBA U
yCIIOBHS UX 0€30M1acCHOT0 MPUMEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd350

bubauoreka IIOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bubauoreka IIOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cddle

bubmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cf02e
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['paHuIBI MPUMEHUMOCTH KJIACCHUECKON
MexaHuku. [loctynarel crienuaibHON
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCUTEIBLHOCTH OJJHOBPEMEHHOCTH.
3amemieHre BpEMEHH U COKpaICHUE
JUIMHBI

OHeprus U UMIYIIbC PENATUBUCTCKOM
gactulbl. CBS3b MacChl C SJHEPTUEN U
UMITYIbCOM. DHEPIrHsl MOKOSI

KontponpHas pabora «Ontuka. OCHOBBI
CHEIMAIBHON TEOPUH OTHOCUTEIBHOCTH

®otonsl. ®opmyna [Inanka. Dueprus u
UMITyIbC (poToHA

OTkpbITHE U HCCTIEIOBAaHUE
doroaddekra. OnbiThl A. I'. Cronerosa

3akonsl poTodrpdekra. YpaBHeHUE
DitamreitHa s pororddexra.
«Kpacnas rpanuma» porodddexra

JaBnenne cBeta. Onbitel I1. H.
JlebeneBa. XuMHUECKO€E JEUCTBUE CBETA

TexHUYeckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHUE!
dboTorneMeHT, GOTOAATIUK, COTHEUHAS
Oarapes, CBETOINO/

Pemrenue 3amaq no teme «1€MEHTHI
KBAaHTOBOU OTNITHKMY

Moxaens aroma TomcoHa. OIBITE

Pesepdopaa mo paccesHUIO G-4aCTHIL.
[InmanerapHas Moziesib aTOMa

bubmnoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuoreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cf610

bubmuoreka [IOK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015¢e

bubmunoteka IHOK
https://m.edsoo.ru/ff0d04a6

bubmoreka [IOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d091a
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[Tocrynarsr bopa

Wznyyenue u nornouieHre (HOTOHOB MPU
IIEPEXO0JI€ aTOMa C OJHOIO YPOBHS
SHEPIrUU Ha JpYroi. Buabl ciekTpoB

BonzoBrle cBoiicTBa yacTull. BoiHb! 1e
Bbpoiina. KopnyckynsipHO-BOJIHOBOM
nyann3M. CIIOHTaHHOE M BBIHYKJICHHOE
U3Iy4yeHue

OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHno cocraBa
PaZOaKTUBHOTO U3ITy4EHUS

CaoiicTBa asbda-, 6eTa-, raMma-
U3ITydeHus. BimsiHue painoakTHBHOCTH
Ha J)KUBBIC OPTAHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
U3otombl. Anbda-pacnan. DIEKTPOHHBIH
U TIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4YEHHUE

DHeprus CBA3M HYKJIOHOB B si/Ipe.
Snepusle peakuuu. S nepHbI peakTop.
[TpobGnemsbl, MepCreKTHBEI,
HKOJIOTHYECKHUE aCIEKTHI SIIEPHON
SHEPreTHKU

DneMeHTapHble YacTulbl. OTKpBITHE
no3uTpoHa. MeTopl HabMIoIeHUS |
pPErucTpalyu IEMEHTAPHBIX YaCTULL.
Kpyrnsiii cton «®yHnaMeHTanbHbIe
B3anMoelicTBusa. EnuHcTBO Quznyeckoit
KapTUHBI MUPAY

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

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

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

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

bubmunoteka IHOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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62

63

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue
3BE3/bI, IIJJAHETHI, KX BUIMMOE
nekenne. CoHeuHast CuCTEMA

Comnnare. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3]1

3BE37bI, UX OCHOBHBIE XapPAKTEPUCTHKHU.
3BE371bI NIABHOM MOCIIEN0BATEIBLHOCTH.
BnytpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIEe NPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoTronuu CosHIa U
3BE3]1

Muneunsiii [Tyte — Hama ["anakTuka.
[Tonoxenue u neuxenue CoiaHLA B
lanakTtuke. ['amaktuku. YEpHbIE IBIPHI B
A/ipax rajJjakTuk

Bcenennas. Pazberanue rainakTuk.
Teopus bonbmioro B3pseiBa. Pennkrosoe
n3ny4yeHne. MerarajnakThka

HepeH_IeHHLIC Hp06ﬂeMH ACTPOHOMUU

KonTponpHas pabota «neMeHTHI
ACTPOHOMUU U aCTPOPUIUKH»

Ob6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUU B YKOHOMHYECKOMH,
TEXHOJIOTUYECKOW, COUUAIIBHON U
ATUYECKOU cdepax NesaTeTbHOCTH
YeJIOBEKa

O6o6maromuit ypok. Ponb u mecto

(GU3UKU ¥ aCTPOHOMHH B COBPEMEHHOM
HayYyHOU KapTHHE MUpa



64

65

66

67

68

O6o6maromuii ypok. Ponb ¢puszndeckoi
TeopHH B (HOPMUPOBAHUY TIPEIICTABICHHUI
0 (hu3MYecKoil KapTUHE MHUpa

O6o06maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00LLIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
IIPEICTABJICHUN O IPUPOJIE

PesepBHbIi ypok. MarautHoe 1oie.
OneKTpoOMarHuTHask UHAYKIUS

PesepBHbIii ypok. OnTrika. OCHOBBI
CIELIMAJIBHON TEOPUU OTHOCUTEIIBHOCTH
Pesepnsiit ypok. KBanroBas ¢usuka.
DNEeMEHTHI aCTPOHOMUH U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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