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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUU K pe3ylbTaTam
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€toMm (eaepanbHO pabouell MporpaMMbl BOCHHUTAHHUS U
KOHIIEMIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yommx OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

ConepxxaHue mnporpaMmbl MO (U3HMKE HANpaBI€HO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM PpPE3YJIbTaTaM
OoOy4eHMs, a TaKKe€ YUYUTBIBAET HEOOXOAMMOCTbh pPEeATH3aALUU MEKIIPEIMETHBIX
CBsA3eM (PM3MKM C €CTECTBEHHO-HAyYHBbIMU YYEOHBIMH TIpeAMeTaMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIETM M3Y4YEHHUs] (PU3MKU HAa YPOBHE CPEIHEro OOLIETOo
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (DPU3UKHU: JIMYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3HKe BKIOYAET:

 IUJIAHUPYEMBIE PE3yJIbTAThl OCBOCHMS Kypca (PU3UKK HAa 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

« cojepxaHue yueOHoro npeamera «Ou3nka» no rogam o0y4yeHwusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE€, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorem Mupe. [IIkonbHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB U SIBJICHUH, HM3y4aeMbIX XHUMHEH, OHOJOTHUEH,
dbuszudeckoir reorpadueid u acTpoHomuei. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUUA  ONpelessieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IMOJIYYEHUSI HOBBIX MAaTe€pUalOB C 3aJaHHBIMA CBOMCTBAMU WM IPYIHX.
N3yuyenne ¢u3MKu BHOCHT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydarolmuxcsd, B (OPMUPOBAHHE YMEHUN MPUMEHSThH
Hay4HBIA METOJI MIO3HAHUS TIPY BHITIOJIHEHUY UMHU YI€OHBIX HCCIICIOBAaHUH.

B ocHoBy kypca ¢Gu3MKM HJiS YpOBHS CpeaHero oOmiero oOpa3oBaHMs
MOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBI €ro
MOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lieloB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKH
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymwmM B Kypce sBIseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus HOpeANoaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIIeCTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU TTpoOIeMamu.

Hoesa  npuxnaonou uanpaenennocmu. Kypc (usuku  mpeamnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX TMPHUIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcsi TOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHUs, MOCBAMIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakXe OO0CYXKICHUS
po0JieM paMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

CTepKHEBBIMU JJIEMEHTAMHU Kypca (U3WKM HAa YPOBHE CPEIHETO OOIIero
oOpa3oBanHus sBIAIOTCS (pusmyeckue Teopuu (HOpMHUPOBaHUE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUuH, poiiu HyHAaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, T'pPaHHIAX
MPUMEHUMOCTH TEOpPUH, JJII OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHH W
MIPOIIECCOB).

CucTeMHO-eTEIbHOCTHBIN TOJAX0 B Kypce (PU3UKH peau3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3allMU 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroUUXCs.
Jlns  GazoBoro ypoBHS Kypca (UBUKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB H JTAOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamme 1o (pu3uke 0ObEIMHEHBI B OOIIMNA CIUCOK YYCHHYECKHX
MpaKkTUYeCKuX paboT. BrijeneHne B ykazaHHOM TmepedyHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX  JUISI KOHTPOJIE ¥ OIIEHKH, OCYIICCTBIISIETCS  YYaCTHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHamieHus: kabunera Qusuku. Ilpu »3TOM obOecrnieunBaeTcsi  OBJIAJICHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHUS, UCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEJIMYUH K TOCTAHOBKY OIBITOB TIO TPOBEPKE
NPETIOKEHHBIX THUIIOTE3.

Bonpioe BHUMaHWE yAENACTCS PEIMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3agad. [Ipu 3TOM nmns pacdy€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3a/laHHOM (PM3UYECKON MOJIENbIO, TO3BOJISIFOIINE TPUMEHITh U3yYCHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paslieja Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3zienoB. [[1s KayecTBEHHBIX 3a/1ady MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
0o0OBbsCHEHHE TpOoTeKaHUsi (U3MUECKUX SIBICHUM W TPOILECCOB B OKpYyKarouien
KHU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJENH A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mpoiecca 0a30BBII YpPOBEHb Kypca
(GU3UKK HA YpPOBHE CPETHEro 00IIero o0pa3oBaHUsl IOKEH U3y4aThCs B YCIOBUSX
NpeIMETHOrO0 KaOuHeTa (M3MKUA WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBIThH
HEO0O0X0oIMMOe J1abopaTopHOE O0OOpYyAOBaHWE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH M O0ECHeurMBaeT IMOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCIIEJIOBAaHUSI ~ M3yYaeMbIX SBICHUH U  MPOLECCOB, HOMIUPUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YYCHHUECKHUX TMPAKTUUYECKUX padoT
dopMupyeTcss B BHIE TEMaTHYECKHMX KOMILJIEKTOB M 00OecreynBaeTCss B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
nabopatopHOro 00OpYyNOBaHUS AOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIENSIMU U3yUEHHUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCSL:

- (opMupOBaHME HUHTEpeca M CTPEMJICHUS OOYyYarolMXCsi K HAYYHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

+ pa3BUTHE MPEICTABICHUI O HAYYHOM METOE TO3HaHMs U (popMHUpOBaHHUE
HCCJIEIOBATENICKOI0 OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

« (dopMHUpOBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

« (¢dopMHupOBaHME YMEHHUH OOBICHATH SIBICHHUSA C HCIOJIb30BAHUEM
Gu3nYeCKUX 3HAHWIA U HAYYHBIX JI0KA3aTeIbCTB;

« (GopMHUpOBaHHE TMPEACTABICHUH O PO (U3MKH IJIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTkeHne 3THX Lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNX 3a1ad B

npolecce U3y4eHus Kypca GU3HKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



« npuoOpeTeHrHe  CHCTEeMbl  3HaHMH 00  oOmux  (QuU3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIpHYI0  (U3MKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acTPO(PU3HUKY;

- (¢opMHUpPOBaHME YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS  MJiA
OOBbsiCHEHUs] (PU3MYECKUX SBJICHWM B TMPUPOJAE U A NPUHATHA
IPAKTUYECKUX PEUICHUN B TOBCEAHEBHOM KU3HH;

* OCBOEHHE CHOCOOOB pEUICHUS pa3IUYHbIX 334ad C SBHO 3a/laHHOM
¢usznyeckol MoneNbI0, 3aJay, MOAPA3yMEBAIOIIMX CAaMOCTOSTENbHOE
co3anue (HU3NYECKO MO, aIeKBaTHON YCIOBHSIM 33/1a4H;

+ TIOHMMaHHE€ (PU3NYECKUX OCHOB M MPHUHIMIIOB JAECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLIYIO
cpeny;

« OBJAJCHHE METOAAMH CAMOCTOSITENIBHOTO IJIAHUPOBAHMS U IPOBEACHUS
(¢u3nyecKux SKCIEPUMEHTOB, aHajIM3a U MHTEPIpETalud HHPOpMaIuH,
ONPENEIEHUS JOCTOBEPHOCTH MTOIIYYEHHOTO pe3yJIbTaTa;

 CO3[IaHUE YCIIOBHM IUJISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusyuenune ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipepyaraembiii B mporpaMMme Mo (Qu3MKE IMepeueHb J1abopaTOpHBIX U
MPAaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JElaeT BbIOOD
MpOBeACHUS J1a0OpaTOpHBIX pabOT M ONBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®usuka u MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka o npuponae. Hayunbie mMeTOoAbl NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SBICHUW U ImpoleccoB. HayuHble THIIOTE3BI.
duzuvecknue 3aKOHbI U TEOpHH. ['paHUIBI MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOPMUPOBAHHMU COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHasoroBele U IUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. TpaekTopusi.

ITepemelnienne, CKOpocTh (CpeaHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOpEHHE MAaTepUaibHOW TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbI KOOPJMUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBobOoHOE majicHue. Y CKOpeHHe CBOOOHOTO MaICHHUS.

KpuBonmuuennoe  nBuxkeHue. J[BMKEHHME  MarepualbHOM TOYKM IO
OKPYHOCTH C IMOCTOSIHHOW MO0 MOYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHENHAA
ckopocTs. [lepnoa u yactora obpatienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTIOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK
JIBYKEHUSI.

[TpeobpazoBanue ABUKEHH C UCTIONb30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmntonenue npuxeHus Tenaa, OPOIIEHHOTO MOJI YIJOM K TOPHU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTy npy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLICHHUST MEXAY NYTSIMH, NOPOUJCHHBIMU TEJIOM 32
MOCJIC/IOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHUM IMPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3ydenne nBUKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunmun  otHocuTensHOCTM  [aymmnies.  llepBeid  3akoH  HbroroHa.
NHepupnanpHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
IUIs. MaTepUaabHOM TOUku. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHUS U cuiia Tpenus nmokos. Kosddumument tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarenbHOE U BpaaTeaIbHOE ABMKEHHE a0COIOTHO TBEPIOTO TEA.

MOMEHT CHJIbI OTHOCHUTENBHO OCH BpameHus. I[lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckre yCTpOMCTBA M MPAKTHYECKOE MMPUMEHECHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUN.

CpaBHeHHEe Macc B3aUMOJICUCTBYIOLIUX TETI.

Bropoii 3axkoH HerotoHa.

Nsmepenne cui.

CiioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena mpu yCKOpeHHOM NOABEME U TAJICHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VY cioBust paBHOBECHS TBEPAOTO Tea. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne ycinoBHl paBHOBECUS TBEPAOTO Tela, HMEIOUIETO OCh
BpaLCHUSI.

Tema 3. 3aKkonvl coxpaneHus 6 mexanuke

Nmnynbc MartepualibHOW TOYKHM (Teja), CUCTEMbl MaTEpPUATBHBIX TOYEK.
NMnynbC cHiIbl 1 M3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHHS HMITYJIbCa.
PeaktuBHOE nBUXEHUE.

Pabota cuiabl. MOITHOCTH CHITBI.

Kunernueckass sHepruss MarepuaibHOW Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPIus yIpYro
neopMupoBaHHOM  TIpykuHBL.  [loTeHUManbHas  SHEprus  Tena  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTennuanpHple W HENOTEHIMAIbHblEe  cUibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TElL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexon moTeHIMaIBLHOM YHEPTUN B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue abCoNOTHO HEYNPYroro yAapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsA3u padOTHI CUIIBI C ©3MEHEHHEM MEXaHUUYECKOW SHEPrun
TeJa Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3znen 3. Mosexkyasipaasi pu3nka U TepMOIMHAMMKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPHHM HACATbHOrO raza. AOCOJIOTHAas TeMIleparypa Kak Mepa
CpeIHEN KHWHETHYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KianenpoHa.
3akon JlanbroHa. M3omporiecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHHE H3OMPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BEILIECTBa, (QoTrorpaduu
MOJIEKYJI OPraHUYECKUX COEIMHEHUN.

OnbIThl 10 U PY3UHN KUIKOCTEHN U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita LTepHa.

OnbIThI, JOKa3bIBAIOLIIE CYLIECTBOBAHUE MEKXMOJIEKYJISIPHOTO
B3aNMOJICICTBUYSI.

Mopaenb, WUTIOCTpUpYOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HWICAIBHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEKY TapaMETPaMU COCTOSIHUSI Pa3pesKeHHOTO
rasa.

Tema 2. OcHo6bl mepmoOuHamMuKu

TepmoanHaMuueckass cucteMa. BHYTpeHHsSI dHEpPrusi TEPMOAUHAMUYECKON
CUCTEMBI U ciocoObl €€ u3meHeHus. KonnuecTBo TemioTsl U pabora. BHyTpeHHs s
SHEPrus  OAHOATOMHOIO  HWACAJIbHOrO  raza. Buabl  Temonepenauu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3ITyUYeHHE. Y IeJibHas TEIUIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTH IpH TEILIONEpEaaye.

[Tonsitue 006 ammabatHoM miporecce. IlepBhili 3aKOH TEPMOJUHAMHKH.
[IpuMeHeHre TepBOro 3akOoHa TEPMOJMHAMUKH K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TermoBple  MammHbl.  [IpuHIMOBT  JEHWCTBUS — TEIUIOBBIX — MAILIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBBIX MamuHax. Koadduiment nonae3Horo
nerctBug TtemioBol mamwuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPHUMEHEHHWE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpPEHHEH HSHEPTUU Tella MPU COBEPIICHWH PAaOOTHI: BBUICT
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/ayXa, HarpeBaHue 3¢pupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHYTpEHHEH SHEpruu (TeMIepaTyphl) Tena MpH TeIionepeaaye.

OnplIT mo anauabaTHOMYy pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEN BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3mepenne y1enpHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmosanusn eeuwiecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u koHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIQXKHOCTh BO3Ayxa. HachlllleHHBIM map. YelbHas TerjioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amop@Hbie Teaa. AHU30TPOIUS CBOMCTB
kpuctaiioB. JKunkue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. llnaBienue u
KpUCTaJUIU3anus. Y iefibHas TeruioTa miasneHus. Cyoaumanus.

YpaBHeHUE TEIOBOro OanaHca.

TexHuyeckre yCTpOCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHUKEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus 1 MJIaBJICHUS KPUCTAUIMUYECKOTO BEIIECTBRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuu sxcnepumenm, 1abopamopmwie padomol

N3mepeHune oTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznes 4. DilekTpoAMHAMHUKA
Tema 1. Inekmpocmamuka
OnekTpu3aums Tel. OJEKTpUYECKH 3apsia. JlBa BHAA DIEKTPUYECKUX
3apsinoB. 1IpOBONHMKHK, OUANEKTPUKUA W MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.
Bzaumopeiictue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIEKTpUUECKUNA 3apsi.
Onektpuueckoe none. Hanpsoxk€HHOCTh  snexkrpuueckoro mons. IIpuHuun



CYyHEPHO3ULINH BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
OJIAL.

Pabora cun  anektpocratmyeckoro  mois.  I[lorenuman.  Pa3HoCTb
noTeHuuaoB. [IpOBOJHUKM UM JAUDJIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KoHnieHcaTop. DaeKTpOEMKOCTD IIIOCKOTO KOHJIEHCATOPA.
DHeprusi 3apsyKeHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: HIEKTPOCKOIL,
AIIEKTPOMETpP, DJICKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN alapar, CTPYHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLMII IEUCTBUSA JIIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIUDIEKTPUKHY B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOHIa/Ix
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOPA.

Vuenuueckuu sxkcnepumenm, n1abopamopmvie padomol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnbtii 31exkmpuyeckuii mok. Toxu 6 paziuunsix cpeoax

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA JIJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [1ocTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 yyacTKa LETH.

DIIEKTPUYECKOE CONPOTHUBIICHHE. Y AEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, NapauIeIbBHOE, CMEMIAHHOE COEIMHEHNUE MPOBOAHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyms—JleHma.  MomHOCTh
AIEKTPUUYECKOTO TOKA.

DJIIEKTPOJIBIKYIIAsi CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akon OMa 111 TOTHOM (3aMKHYTOM) 35ieKTpruueckoi nenu. KopoTkoe 3ambIKkaHuE.

ONEKTpOHHAsE  MPOBOJMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIeKTPUYECKUM TOK B Bakyyme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CobGcTBeHHas u MpUMecHast MIPOBOMMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHi TOK B  PacTBOpax M  paciilaBax  JJIEKTPOJIUTOB.
DIEKTPONUTHYECKAs! AUCCOLMALIMSA. DIEKTPOIIN3.



OnexTpuyeckuid TOK B rasax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIIBHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, ODJIEKTpOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBIHN TM0/1, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LUJIUHIAPUYECKUX IMPOBOJHHUKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOI0 CEYEHUSI U MaTepHUaa.

CMmelaHHOe COeIMHEHUE TPOBOJHUKOB.

IIpsmoe wu3MEpeHHe SIEKTPOABIKYIIEH cwibl. KoOpoTkoe 3aMbIkaHUe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTD COIPOTUBIIEHUS METAIIIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTE IIEKTPOIIUTOB.

W ckpoBoi pa3psa 1 MPOBOJAMMOCTE BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAUMMOCTbD TUOAA.

Yuenuueckuu skcnepumenm, i1abopamoprvie pabomol

N3yueHue cMeaHHOTrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIEKTPOABMKYIIEH CHIIBI UCTOYHHWKA TOKAa W €r0 BHYTPEHHETO
COIPOTHBIICHUS.

HabGnronenue anexktponusa.

MexnpeamMeTHbie CBA3M

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIsieTCs €
YY4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMH MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, Quamueckas BeJIMUMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxka: pelmieHne CUCTEMBbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runepbosia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TeJl, KUAKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOWCTBAa METAJIOB, J3JIEKTPOJUTUYECKAS TUCCOIMAIUS,
rajibBaHUKa.

l'eocpaghus: BnaxxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAaHHEM MEXaHU3MOB,
Y4ET TpEHUST B TEXHUKE, MOJIIUIMHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JPyrue), JABUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIUIUOHEP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJIE HAaHOMATEpHAJIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHUE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYHHBI PUHTED, AIIEKTPOHArpeBaTeIbHbIC puOopHI,
AJIIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pazpnes 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe noine. InNeKmMpoMazHUMHAA UHOYKUUSA

IlocrossHHBIE ~ MarHuThl.  B3aumMoaencTBHE  INOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM uWHAYKOMH. [IpuHIMD cynepno3uuun
MAarHATHBIX NOJICH. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa NUHUNA MarHUTHON
WHYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJI€ TNPOBOJHMKA C TOKOM. KapThHa JMHHUN WHIAYKIUU
MarHATHOTO TIOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpoOBOIHUKOB €
TOKOM.

Cuita AMnepa, €€ MOAyJb U HalpaBIJICHHE.

Cuuna JlopeHua, €€ Moly/ib U HanpaBieHUE. JIBUKEHHUE 3apsHKEHHON YacTUIbI
B OJJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopenia.

SIBrieHME 3NEKTPOMArHUTHOM WHAYKOUU. [loTOK BekTOpa MarHUTHOU
UHIAYKOUU. OJIEKTPOIABWXKYIIAsA CWIa WHAYKUWH. 3aKOH 3JJIEKTPOMAarHUTHOMN
unaykuuu Oapanes.

BuxpeBoe nsnekTpudeckoe moje. ODJCKTPOABIKYILAS CUla HHAYKIUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTh.  SIBIEGHME CaMOMHAYKLUWHU. OJIEKTPOABMXKYyLIas Cuia
CaMOMHAYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckne yCTpOHCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE ANEKTPOHHOTO IMyYKa MArHUTHBIM IOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3auMopelicTBrUe ABYX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBre cuitbl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME ATEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JICKTPOJABUKYILEH CUIIbI MHAYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHTYKIINH.

Vuenuueckuii oaxcnepumenm, 1abopamopmvie pabomuol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUSA HOCTOSSHHOIO MAarHUTA HA PaMKY C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nes 5. KosieGaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KO1€0AHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOAHUSI.
I"apmonnueckue konedanus. [lepuoa, wactora, ammmryga u (aza KoneOaHUM.
[IpyXuHHBIA MasTHUK. MaTreMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHHYECKHX
kose6anuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

KonebGarenbupiii  koOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHHS B
UICAJTbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOTMs MEXKAY MEXaHUYECKUMHU MU
ANEKTPOMATHUTHBIMU KoJsiebaHusiMu. Dopmyna TomcoHa. 3akoH CoOXpaHEHHs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[Ipencrapiienne o 3aTyxarouux KojieOaHusX. BeIHYX/I€HHbIE MEXAaHUYECKUE
koseOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennbiii  Tok. CUHyCOMAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHUCTBYIOLIEEC 3HAYEHHE CHJIBI TOKa H
HANPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPIrUU. DKOJIOTHYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJI30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBAa U NPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU DJIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTeIbHOM CUCTeMbl (MPY>KUHHBIN WU
MaTE€MaTUYECKUNA MASITHUK).



Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanue cBOWCTB BBIHYXKIECHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIC KOJICOAHNSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEAMHEHUU PE3UCTOpPA, KATYIIKU
WHIYKTUBHOCTH U KOHJICHCATOpA.

Mojiesib TMHUM 3JIEKTPOIIepEIayuu.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIepHoAa MaJIbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

UccnegoBanne TmEepeMEHHOr0 TOKa B ILENH W3  MOCJIEAOBATEIBHO
COCIMHEHHBIX KOHJCHCATOPA, KaTYIIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmMpoMazHUMHbLE 60IHbL

MexaHnueckrue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacnpoCTpaHEeHUsT W JJIMHA BOJHBL. [lomepedHbie W TPOJOJIBHBIE  BOJIHBI.
HNurepdepenius u nudpaxiiys MEXaHHISCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3ITYUYCHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosHe. CBoiiCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpEIOMJICHUE, TOJIIpu3aIus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIkama 37€KTPOMArHUTHBIX BOJH. [[puMEeHEHHE AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3U U TeNEBUICHUA. Paguonokausi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHUYeCKHe YCTPOMCTBA W IIPAKTHYECKOE ITPUMEHEHUE. MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIUArHOCTHKAa B TEXHUKE W MEIAULHHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHCHHE ITONIEPEUHBIX M ITPOTOIBHBIX BOJIH.

Konebmromieecst Teo Kak UCTOYHHK 3BYKa.

Habmronerune oTpakeHus U IPEIOMIICHHS MEXaHUYSCKUX BOJIH.

Habmonenue narepdeperiuu u audpakiinu MEXaHUUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habntonenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsmonuHelHOE pacnpoCTpaHEHUE CBETa B
oHOpOIHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHnue n3zoOpaxeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3akOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomneHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yroa MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceera. CiaoxHbIi cocTaB Oenoro ceera. L[Ber.

CobOuparomue u pacceuBaromve JMH3bl. ToHkass nmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. IlocTpoeHne u3oOpaxeHUil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIWYEHUE,
JABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOUHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

HNudpaknusa cBera. JudpakuvonHas pemeérka. YcaoBue HaOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHHUecKre YCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: OYKH, JYIIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHHWE M TPEIOMIIEHUE CBETA.
OnTuyeckune mpuoOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moenb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

HaGmronenue natepdepeHiym cpera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Toy4yeHue criekTpa ¢ MOMOUIbIO IPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKH.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, i1abopamopHvie pabonul



N3mMepenune nokaszarens npeoMIeHUs CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUM B TMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieMAJILHON TEOPUM OTHOCUTEIBLHOCTH
['pannubpl  OPpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIICLIMAJIBHOW TEOPHUH OTHOCHTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEprus ¥ UMITYJIbC PEIATUBACTCKON YaCTULIBI.

CBsI3p MacCChl C SHEPrUEH U UMITYJIbCOM PEISATHUBUCTCKON YaCTHLIBI. DHEPTUS
IIOKOSI.

Pa3nen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul Kéanmoeoit onmuKu

®otonsl. opmyna [lnanka cBsi3u 3HEpruu (HOTOHA C €TI0 YACTOTON. DHEPrUs
U UMIyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKoHBI
dotorddexra. YpaBuenue DunimTeitHa A doTtodddexra. «KpacHas rpaHunar
dboTtorddekra.

JlaBnenue cBera. OnwiTel I1. H. JleOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT103((PeKT Ha yCTAaHOBKE C IUHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

CBeToano.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
[lmanerapnas mognens aroma. llocrynater bopa. U3nydyenune u mormonieHue
(GOTOHOB mpU mepexojie aToMa C OJHOTO YPOBHSI SHEPrHHM Ha Jpyroi. Bumsr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPOJIA.

BosHoBbIe cBolicTBa yactull. Bonuel ne bpoia. KoprnyckynsapHo-BosHOBOM
Iy aJli3M.

CHOHTaHHOE U BBIHYXIEHHOE U3TyYEHHE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenue IIMHBI BOJHBI JIa3epa.
Ha6nronenue nmHevaTbix CHEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuu sxcnepumenm, iabopamopmuvie pabomol
Hab6mronenue muHeRvyaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocrapa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpelTHE  mTpoTOHA W HeuTpoHa. HykioHHas  moxmens  sAxgpa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Tormsl.
Anbda-pacnaa. DIEKTpOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. Jledekt Macchl sapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
Anepnsiii peakrop. Tepmosinepusiit cuHTe3. [IpoGaeMbl W MEpPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI SAEPHON SJHEPTETUKHU.
DneMeHTapHble YaCTULbI. OTKPBITHE O3UTPOHA.
Mertoabl HAOJIIOACHHS ¥ PETUCTPALIMK dJIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalIbHbIE B3auMOIeUCTBUS. EQMHCTBO (hr3ndecKkoil KapTUHBI MUpA.
TexHuyeckue yCTpoMCTBa U IIPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, siepHbiii peakTop, arToMHas 6oMoa.
Jlemoncmpayuu
CU€TUrK HOHU3UPYIOLIMX YACTHULL.
Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomul
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (hOTOrpadusim).

Pa3nen 8. DiieMeHTbI ACTPOHOMUY U ACTPOPU3UKHI

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUHM.

Bun 3Bé3gHoro Heba. Co3Be3gus, sSpKue 3BE3NBI, IUIAHETHI, MX BHJIUMOE
NIBIDKEHUE.

CosHeuHast cucreMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHeprum CojHula U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpamMma «CIEKTpajabHBIM Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IIOCJIEIOBATCIBHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTBY» JIJIs1 3BE3] TJIABHOM IOCJIEA0BATEILHOCTH. BHyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE IIPEJCTABICHUSA O NMPOUCX0XKACHUM U 3Bomonuu CoyHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [Tyt — Hama [Manmaktuka. [lonoxenue u nBwxenue CoiaHua B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHbIE ABIPHI B sApaAX
TAJIAKTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xab66ma. PazOeranue rajakTuk.
Teopwus bosbmoro B3psiBa. PennkroBoe n3nydyeHue.

Macmradnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabniooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH ISl ONIPE/IENICHUs MOJ0KEHN HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYIIAPUs U IPKUE 3BE3/BI.

Ha6nronenus B teneckon Jlynsl, mianer, Miieunoro [lyTu.

Oo6o001aK01ICE TIOBTOPEHHE

Ponp ¢u3uku U acTpOHOMHMM B HSKOHOMHUYECKOHM, TEXHOJIOIMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPa, pojib (PU3NUECKON Teopun
B (OpMHUpOBAaHUM TMpEACTABICHUN O (U3MUECKOM KapTUHE MHpa, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeamMeTHbie CBA3M

Nzyuenne kypca gusuku 0a30Boro ypoBHs B 11 kiacce ocylecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTEMATHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHHE, Hay4HbId (akT, runores3a, Qu3mueckas BeJIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelmIeHHE CUCTEMBl YpaBHEHWH, TPUTOHOMETPUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHI€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBl M MX IPOEKLUMH HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUN, MNPU3HAKKM TOA00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusa: »nekTpuueckue SIBICHUS B JKUBOW MpUPOJE, KoJieOaTelnbHbIC
JIBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOMU IPUPOAE, ICUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMNYECKAS] CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl OO0pPa30BaHMUA KPHUCTAUIMYECKON PpEHMIETKH, CHEKTPATbHBIN
aHaJIN3.



l'eoepagua: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: NUHUU BJIEKTPOINEpeaady, TEHEpATop IMEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIUOHHAS TI€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs ONTHKA,
CoJIHEeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIEero
oOpazoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIICUYHUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npenmera «Dusukay T0IKHbBL
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalolUXCS PYKOBOICTBOBATHCS
c(hOpMHUpPOBAHHOW BHYTPEHHEH MO3ULMUEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllU/, TO3UTHUBHBIX BHYTPEHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA JIESITEILHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAaNpaBIICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIATAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOM MOZUIIMH 00YHAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAJAUIUOHHBIX  OOIIEYENIOBEYECKHX  T'YMAaHUCTHUECKUX |
JEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPakJAaHCKOIrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMO/JICHCTBOBATh C COLMAIbHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K TYMAaHUTAPHOM M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHME JUYHOTO BKJIAJa B TIOCTPOCHUE YCTOMUYHUBOTO Oy IyIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHNS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) Tpy10BOT0 BOCIIHTAHMSA:

UHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATbHON IesTeNIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOO0Opa30BaHUIO B 00JIacTH
($U3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0/I0THYECKOT0 BOCTTUTAHUS:

c(OPMHUPOBAHHOCTh IKOJIOTHUECKOW KYyJIbTYphl, OCO3HAaHUE TJI0OATBHOTO
XapakTepa 3KOJOTHUYECKHUX MpooIieM;

IUTAHUPOBAHUE U OCYILECTBICHHUE ACHUCTBUI B OKPYKAIOLIEH CpEie HA OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa JEATENIBHOCTH HKOJIOIMYECKOM HAIpPAaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOT O MO3HAHUS

c(OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOW JEITEIIbHOCTH, TI'OTOBHOCTH B IIpolEcCe
u3ydeHuss  (U3MKA  OCYLIECTBIATH  MPOEKTHYID M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHBIE YHHBeEPCcAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue aeiicTBMs:
CaMOCTOSITEJIbHO  (OPMYyJUPOBATh W aKTyaJIM3UpOBaTh  MPoOOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e NeATeIbHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU KX
JOCTHKCHUS;
BBISIBIISITH  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PaCCMaTPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBl ¢ YIETOM aHAIHM3a WMCIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCJIOBHUSIX  PEATBLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
basoBbie ucciieroBare/ibCKkue 1eUCTBUSA:
BIIJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMUA W METOJIaMU
(bu3nuecKoil HayKu;



BJIa/IETh HABBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITEIbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UUYECKOTO COJEpNKaHUs, MPUMEHEHUIO Pa3IUYHBIX
METO/IOB ITO3HAHWS;

BIIAJICTh BHUJAAMH JEATEIBHOCTH II0 IIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANH, TPEOOPA30BAHUI0O W TPUMEHCHHUIO B PA3IMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YU€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ PpEeIICHUs, HAaXOIUTh apTyMEHTH IS JIO0Ka3aTeIhCTBA
CBOUX YTBEPIKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJE€ PEIICHHUs 3aJaddl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

J1aBaTh OIEHKY HOBBIM CUTYAIUsIM, OLICHUBATH TPUOOPETEHHBIN OIIBIT;,

YMETh TIEPEHOCUTh 3HaHWUA 10 (HU3WKEe B TPAKTUYECKYIO 00JacTh
KU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPE/JIaraTh OpPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMU TOJydeHUs] WHPOpMaIuu (HU3HUYECKOTO COJCpPIKAHUS W3
MCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHAJIM3,
CHUCTEMATH3AIMI0 W WHTEPIPETAIni0 WHGOPMAIIUK Pa3IUYHBIX BHIOB M (Hopm
MIPEICTABIICHUS;

OIICHUBATh JJOCTOBEPHOCTH MHGOPMAITUH;

UCIIOJIb30BaTh  CpPeACTBa  MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
371a9 ¢ COOMIOJICHHEM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTHCHBI, PECypcOoCOepeKEHHUs, TPABOBBIX H OTUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACPKAHWSA B PA3IUYHBIX (QopMarax c
y4€TOM Ha3zHa4YeHUsI UHPOPMAIIUU | TIEICBOU ayIUTOPHUH, BHIOUpAsi ONTUMATIBLHYIO
¢dbopMy TIpecTaBIICHUS U BU3yaJIU3aliu.

KoMMyHuKaTUBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
OCYILIECTBIIATh OOIIEHNE HA YPOKAX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaThb MPEANOCBHUIKM  KOH(MIMKTHBIX  CUTyalldii W CMSAT4arh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUSA C HCIOJIb30BAaHHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHIAHOW W WHIMBUILYAIBHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUIEKTHBA;

IIPUHAMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKECHHUIO: COCTABJIATh IUIAH JIEVCTBUM,
pacrpenensiTb pojid ¢ YY4ETOM MHEHHMU YYacCTHUKOB, OOCYXAaTh PpPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa U KaXKIOINO YYaCTHUKA KOMAaHIbl B
o01IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/yiaraTb HOBBIE IIPOEKTHI, OLECHMBAaTh HJAEHU C IO3WLUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAUYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B PAa3JIUYHBIX
CUTYaIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHMBEpPCAJbHbIC Y4eOHbIC 1CHCTBUS
Camoopranm3amnus:

CaMOCTOSATENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JIACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKOW paOdOoThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH y4eOHOTO MpeJIMETa Ha OCHOBE JMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBIICHUIO DJPYIUIIMA B 00JacTd
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIILHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMHM  TIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAaHHUS
COBEPILIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAaHUM;

MCIIOJIb30BaTh MPUEMBI PEIIEKCUH JJIsl OLICHKH CUTYallud, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHUBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 UuX
CHI)KEHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMIPU aHAIM3E pe3yIbTaTOB
JeSITeTbHOCTH;

MPUHUMATD ce0s1, TOHMMAas CBOM HEJJOCTATKU M JJOCTOUHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TIPU aHAINW3E pe3yIbTaToOB
JeSITeTbHOCTH;

PU3HABATh CBOE MPABO U MPABO JAPYTUX HA OITUOKH.

B mpouecce noctxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHMs Yy OOydYaroNIUXcCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH WHTEJIEKT, MpeAnoIararonuii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIEHOE
COCTOSIHHE, BUACTHh HANPABICHUS PA3BUTHS COOCTBEHHOW dMOITMOHAIBLHOU CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIKOYAOIIEW CTPEMIIEHUE K JOCTHIKEHUIO LEIU U
ycrexy, ONTUMHU3M, WHUIUMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
ApYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy ob6ydyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

J€MOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS H3YYEHHBIX (U3HUYECKUX MOJIeTeH:
MaTepuagbHas TOUKa, MHepLUHUaibHasl CUCTeMa OTCUETa, aOCONIOTHO TBEPAOE TEJIO,
WJICAUTBHBIN a3, MOJAEIHN CTPOCHUS Ta30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsil IPU pelIeHNN (PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUECKHe SABJICHUS (TMPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOCHHUs BEIIECTBA U



ANEKTPOAUHAMUKHN:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  NPSAMOJIMHEWHOE
JBWKEHUE, CBOOOJHOE TaJieHue TeJ, ABUKEHUE [0 OKPYKHOCTH, HHEpIuS,
B3auMojieicTBre Teu, nuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHHE 00BEMA TEJl MPU HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALHUs, IUIABJIICHUE, KPUCTAJUIM3ALHNS, KUIICHHE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUS T'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
cocyne, CBSI3b MEXAYy IapamMeTpaMy COCTOSIHHS Tra3a B  H30Ipoleccax,
ANEKTpU3aLUA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE NBIKCHHE, HCIONB3Yys (PU3NYECKUe BEITMYMHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
AMIYJIbC TE€JIa, KUHETUYECKAas dHEPrus, MOTCHUHAIbHAS SHEPrUs, MEXaHUYECKAas
paboTa, MexaHW4YecKass MOIIHOCTh; TpPH OINWCAHWU TMPaBUIBHO TPAKTOBAThH
(bu3MUEeCKUil CMBICT HCIOJB3YEeMbIX BEJIMYMH, UX OOO3HAUYCHHUS] WU EIUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMU
BEJIMYNHAMU;

ONMCHIBAaTh WM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ys (M3UYECKUE BEIMYWHBI: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAs
CKOpPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padbora rasa,
KO3(GUIIMEHT TOJIE3HOTO JEHCTBUSl TEIJIOBOTO JBUTATENs, MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o003HauUeHUsS W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUHMHAM;

ONKMCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JICKTPUUECCKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYECKUM 3apsi,
3JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10JIs1, HOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
Ipy ONUCAHUM TPABHIBHO TPaKTOBAaTh (PU3UYECKUI CMBICT UCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3MUYECKHE TPOIECChl U SBICHUS, UCIIONB3Ys (PU3HUECKHUE
3aKOHBI W TIPUHIUINBIL: 3aKOH BceMUpHOTO TsroTtenus, I, I u 111 3akonbr HeroToHA,
3aKOH COXPaHEHUS MEXAHWYECKOM JHEPIUHM, 3aKOH COXPAHEHHS UMITYJIbCA,
MPUHIUIT CYNEPHO3UIMNA CUJI, TPUHIUII PABHOINPABUS WHEPLMUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJ C
a0COJIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIpaKEHHWE W YCIIOBUA (TpaHMUIIbI,
00J1acTH ) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TPHUHIMIBI JEHCTBUA MAIlMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCJIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (DU3WYECKUX SBJICHUA U
MPOIIECCOB C HCMOJb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpPU 3TOM
dbopMmynupoBath MpobiieMy/3ajlayy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OPYIO0BaHUSA, MPOBOJIUTH OIBIT U
(bopMyIHpOBaTh BHIBOIBI,

OCYIIECTBIISThH MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIMYHH, TIPH
STOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO M3MEPEHUS W MCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCUpOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIUYUH B
BHjIe Tabull U rpaduKoB, A€aTh BEIBOBI IO PE3yIbTaTaM UCCIICI0BAHUS;

coOro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPHU MPOBEJICHUU HCCIICIOBAaHUMN B
paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOW U IMPOECKTHOM
JESTEIBHOCTH C MUCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
o0opyI0BaHus;

pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOW (PU3WYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUYECKHUE BETUUYUHBI U (DOPMYIIBI,
HEOOXOJIUMBbIC sl €€ pelieHus, MPOBOJAUTH PACUETHl U OIEHUBATh PEATBHOCTH
MOJTYYE€HHOT0 3HaueHUs (U3UYECKOU BEITMYMHBI,

peniaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JOTUUECKU HEMPOTHBOPEUUBYIO
LEMOYKY pacCyXIECHHUM C OMOpOd Ha HM3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYecKre ABICHHUS,

HCII0JIh30BaTh Opyu  pemIeHHH  y4eOHbIX  3aja4 COBPEMEHHBIC
MH()OpPMAIIMOHHBIE TEXHOJIOTUH JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
Y TIPE/ICTaBJICHUS YICOHOW U HAyYHO-TIOMYJISIpPHON MH(OpMAIUH, TIOTyYeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBONUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIh30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN KU3HH
Ut o0ecredeHus: 6e30NMacHOCTH MPU OOpalIeHUU ¢ TPUOOpaMu U TEXHUYESCKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3IMYHbIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBAaTh pabOTy TPyHIbl, PALUOHAIBHO PpACHpPEleisITh OO0SI3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PELICHUE paCCMATPUBAEMOM TPOOIEMBI.

K xonmy obydyenuss B 11 kiacce mpeaMeTHbIe pe3ylibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOW JECATENBHOCTH JIOJAECH, LEJOCTHOCTh U E€IMHCTBO
(u3nyeCcKoil KapTUHBI MUPA;

YUHUTBIBATh TPAHULBI TMPUMEHEHUS W3YyYEHHBIX (DU3MUYECKUX MOJEIEH:
TOYEUHBIA JJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUYHBIM UCTOYHHUK CBETA, SICpHAs
MOJIelb aTOMa, HYKJIOHHas MOJI€Jb aTOMHOTO sjipa MpHU PELIEeHUH (DU3HUECKUX
3aj1ady;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DPM3HKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBHUS TOKA, B3aWMOJCHUCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKUMSA, JEHCTBHE MArHUTHOTO MO Ha
IOPOBOJHUK C TOKOM W JBWXKYILIUICS 3apsijl, dJEKTPOMarHUTHbIE KOJIeOaHUS U
BOJIHBI, TNPSIMOJMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEJIOMIICHHE,
uHTephepeHus, audpakuus W NOJApU3alMs CBETa, JHUCIEpCUs CBETa,
dboTornexTpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBIECHNUE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHAas

PaIrOaKTUBHOCTB;
ONMUCBHIBATh M3YYEHHBIC CBOWCTBA BELIECTBA (3JIEKTPUYECKUE, MArHUTHEIE,
ONTHUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHUS (IIPOLIECCHI), UCHOJIb3Yys (DU3NUYECKHUE BEIUYMHBIL:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSDIKEHHE, DIEKTPUUYECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAas cujia, paboTa TOKa,
MHJYKIUST MarHUTHOTO MOJisA, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTD
KaTyIIKH, SHEPTHUS JJIEKTPUYECKOTO W MArHUTHOTO TOJIEM, MEPUOJ M 4YacTOTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsiHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHWUHU TMPABWILHO TPAKTOBATh (HUIUUCCKUN
CMBICJI HCIIONB3YEMBbIX BEJIWYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIE KBAHTOBBIC SBIIEHUS W MPOLECCHI, HCHOJIb3Ys
¢du3HYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPTUsI U UMITYJIbC (POTOHA, EPUO/ MOJypacaia, SHEPTUsl CBSI3U
aTOMHBIX SIJIEp, MNPU OINKCAHUU TPABWIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHMUIIbI, YKa3bIBaTh (hOPMYIIbI,
CBS3BIBAIOIIME JAHHYI0 (U3NYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (DU3HUECKON BEIIMUUHBL;

aHAJIM3UPOBATh (PU3UYECKUE MPOILIECCH M SBIICHUS, UCTOIB3Ys (PU3NUECKUE
3aKOHBI M MPUHIUIBL 3aK0OH OMa, 3aKOHBI TIOCTIEI0BATEIBHOTO U MapauIeIbHOTO
COCIMHEHUsSI TMPOBOJHUKOB, 3aKkoH Jlkoyns—JleHIa, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE OiHIITeHHa ansi poToaddexra,
3aKOH COXpaHEHMsI SHEPTuH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs MAacCOBOro 4ucia, nmoctynarsl bopa,
3aKOH paJM0aKTUBHOIO pacnaja, Mpu 3TOM pas3inyarh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHE W YCJIOBHUS (TpaHULBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpE/EIIATh HAIIPABJICHNE BEKTOPA MHIYKIIMKM MAarHUTHOTO MOJISl TPOBOJHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh U OIHUCHIBATH M300paKEHHE, CO3[aBaeMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 1O HCCIENOBAHUIO (PU3NYECKUX SIBICHUNA U
IPOLECCOB C MCMHOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl: MpU 3TOM
dbopmynupoBath npoOJeMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHMS, MPOBOAUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYIIECTBIISITh NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, IIPH
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIOCOO M3MEpPEHHUs M HCIOJIb30BATh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHHU;

HCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIH30BAHHEM
OpSIMBIX HM3MEPEHHN: TMPU OTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBAHMUS;

co0roAaTh MpaBuiia 0E30MacHOro TpyJa MPH MPOBEICHUU HCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W IPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
o0opyI0BaHuUs;

pemiaTh pacuéTHhIE 3a7a4d C SBHO 3aJJaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIOJIb3YsI (PU3MUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (U3UMUECKUE BEIUIUHBI U (HOPMYIIBI,



HEOOXOAUMBIE JUIsl €€ pelleHus, IPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJy4YEHHOTO 3HaueHUs (PU3NUYECKOI BEIIMUHHBI;

peniaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PAaCCYKIECHUN C OMOpOM Ha HM3YyYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCMOJb30BaTh  MpPU  PEIIEHUMM  y4yeOHbIX  3a7ad  COBPEMEHHBIE
nH(GOPMaLIMOHHBIE TEXHOJIOTUH AJIS TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIH
Y TIPEJICTaBJICHUS yueOHOW U HAYYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YeHHOM U3

pa3IMYHBIX HICTOYHUKOB, KPUTHYECKH aHAJTU3UPOBAThH MOTy4yaeMyl0 HHPOPMAIIHIO;

OOBSICHATh NPUHUUIBI JCUCTBUS MAaIIMH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX 0€30IaCHOTIO MCIOIb30BaHUs B OBCETHEBHON
KU3HU;

MPUBOANTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOM >KU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ TPUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS U COOJIIOJIEHUS HOPM SKOJOTMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3jMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TPyHMbl, PALUOHAIBHO PpaCHpPElessTh OO0sI3aHHOCTH U
IJIAaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTIACC
KoauvecTBo 4yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne i/ P Konrpoabsueie | IIpakruueckue (uicpp )
NMPOrpaMMbI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznea 1. DU3UKA U METO/Ibl HAYUYHOTI'O ITIO3HAHUSA
bubnnorexa IIOK
11 ) 2
HBHKA I METOIRT HAYHHOTO HO3HAHIA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nunorexa [JOK
21 Kunematitia > https://m.edso0.ru/7f41bf72
bu6nunorexa [JOK
2:2 Hpmamiia ! https://m.edso0.ru/7f41bf72
bubmmotexa [IOK
2. 1 1
3 3aKOHbBI COXpAaHEHUS B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM 9 1 bubnmnoreka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBH! TepMOZIHAMHIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELIECTBA. 5 bu6muoreka [{OK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Pa3znen 4. JIEKTPOJINHAMMUKA
bubnuorexa [JOK
4.1 1
UCKTPOCTATHKA 0 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 3neKTpUYECKUid TOK. TOKH B 12 bu6nmmoreka [JOK
' pa3IMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 22
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KJIACC

KoanyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne i/ P Konrpoasusie | Ilpakruueckue (wicpp )
NPOrpaMMbIl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. 9JIEKTPOAUHAMMUKA
11 MaruauTtHoe nose. 1eKTpPOMarHUTHAs 11 1 3 bubmmoreka [IOK
' WHTYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHuueckue 1 3JeKTpOMarHUTHbIE 9 1 bu6mmoreka LIOK
' KoseOanus https://m.edso0.ru/7f41c97¢
MexaHu4decKre 1 JJIEKTPOMarHuTHhIE bubmuoreka LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nunorexa [JOK
2.3 10 3
Onritica https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CrIEIMAJIBHON TEOpUn 4 1 bu6mmoreka I[IOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
bubnuorexa [JOK
4.1 i 6
MEMEHTEI KEAHTOROH OMTHKI1 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bubmmoteka LIOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

AToMHOE s11po

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

Wroro no pazueny

15

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU

5.1 DneMEeHTHl ACTPOHOMUU U aCTPOPU3UKI 7 ﬁg{i?;;l%iiﬁ?};mmwc
Htoro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 5;@?/7;122233;?};4“9%
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

10 KJTIACC
KoanuecTBo 4yacon DJIeKTPOHHbIE

Ne Jara nudposbie
Tema ypoka Konrpoasusie | IIpakruueckue

n/n Bcero U3y4YeHUs | oOpa3oBaTesbHbIE

padoThI padoThI
pecypchbl
®u3uka — HayKa o IPUPO/IE.
1 Hayunrsie MeT(})IEBI HOSH'EHHﬂ 1 bubmorexa [IOK
I https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIero MUpa
Pousb 1 MecTo ¢uzuku B

5 (hOopMHUPOBaHHH COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU IeATEIbHOCTH JIFOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmmorexa [IOK
newxenust. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE TIPAMOTMHEHHOE 1 bubnnorexa LIOK
JIBIDKEHIE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSMOIMHENHOE 1 bu6mmoreka [{OK
IBUKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najieHue. Y CKopeHue 1 bubnmnoreka [IOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelHoe 1BUXEHUE.

7 I[IB)I/I)KCHI/IC Mmare Ifaanoﬁ TOYKH MO 1 bubmorexa [OK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun orHocuTenbHOCTH [ amuies. 1 bubnuorexa [JOK



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

HuepuuaibHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

bubnuorexa [JOK

o cynepriosuiit citt. Bropon %aKOH https://m.edsoo.ru/ff0c3be8
HproTona 1151 MaTepuaibHOU TOUYKH

10 Tperun 3akon HeroToHa st bubmmoteka LIOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOTo TsaroteHus. Cuna

11 TsxecTH. [lepBas kocMuyeckas bubmmorexa LOK

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

12 Cuita ynpyroctu. 3akos ['yka. Bec bubnmnoreka [IOK
Tela https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koadpuiment tpenus.

13 Cuna C(r))HpOTI/IBJIeI-(IlI)/I(z npu I[BI/I?IZGHI/II/I bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

1 JBUKEHHE a0COIFOTHO TBEPOTO Tea. Bbubnuoreka [IOK
MowmenT cuitbl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO Tea
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuotexa [IOK
WmMnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE IBMKEHNE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckast 3HEprusi MaTepUATLHOR bu6mmoreka [{OK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOU SHEPTHU

17 [ToTeHmanpHas SHEPTHUSL. but6mmorekxa IIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoTeHnmansHas SHEPTHs YIIPYTo
neopMHUpPOBaHHOU MPYKUHBI.
[MoreHumanpHas SHEPrys TeJa BOIM3H
HOBEPXHOCTHU 3eMJIH

https://m.edsoo.ru/ffOc461a

18

[ToTenuuanpHble U HETOTEHIIUATBHBIE
cuibl. CBs3b pabOTHI
HEMOTEHUIUATbHBIX CHII C U3MEHEHHEM
MEXaHUYECKOH DHEPTUU CUCTEMBI TEI.
3aKOH COXpaHCHUSI MEXaHHUECKOU
SHEPTUHU

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

19

JlaGopaTtopHast pabota
«ccnenoBanue CBA3U pabOTHI CUIIBI C
M3MEHEHUEM MEXaHHYeCKON HSHEpruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KI'yTa»

20

KonTponbHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akoHbI
COXpaHEHUS B MEXAHUKE)

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

21

OcCHOBHBIE [T0JIOKEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu. bpoyHoBCKOE
neuxenue. Audpoysus

bubmmoteka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BELLIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BemectBa. [locrossHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp



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

Ilenncus

Wneansusiii raz B MKT. OcHoBHOE

bubnuorexa [JOK

2 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPrUuun bubnmnoreka LIOK
JIBUKEHUSI MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHAa. ['a30BbIC 3aKOHBI
JlaGopaTopHas pabota
08 «MccnenoBanne 3aBUCUMOCTH MEXITY
napameTpaMu COCTOSTHUS
Pa3peKeHHOTr0 raza
29 N3onporiecchl B njiealbHOM Ta3e U UX bu6nuorexa [JOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
30 crocoOsbI e¢ n3MeHeHus. KommaecTBo bubnmnoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
raza
bu6nunorexa [JOK
31 Bt Teruonepesay https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonmgecTBo TEIOTHI pH bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
Teruonepenave. AnuabaTHbIi Mpoiiecc
33 IIepBblil 3aKOH TEPMOJIMHAMUKU U €TO bu6mmoreka [{OK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mporieccoB B but6mmorekxa IIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupojie. Bropoii 3akon
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Mpuniun nevictBus u K111 TermoBoit

bubnuorexa [JOK

35
MaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnao u ero KI1J]
37 DKOJIOTUYECKHUE TTPOOJIEMBI
TETUIOIHEPTETHKH
38 Ob6o6maromuii ypok «MomekymnspHas bu6nuorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTposnbHas pabora 1o teme
39 «Mounexynspaas ¢pusuka. OCHOBBI bubmmorexa [IOK
YD ) https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
40 [TapooOpa3zoBanue 1 KOHACHCAIIU. bubnnorexa IIOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AO0coiroTHas 1 OTHOCHUTEILHAS
41 BIIQ)KHOCTB BO31yXa. HachIIeHHbII bubmmorexa HOK
: Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Trepaoe Teno. Kpucrammmaeckue u
42 amopdHbIe Tena. AHU30TPONHS bu6muoreka LIOK
CBOWCTB KpHCTaIIOB. JKukue https://m.edsoo.ru/ff0c65f0
Kpuctayyisl. CoBpeMeHHbIE MaTEPUATbI
IInaBienne U KpUCTAITN3AIINS.
43 VaenpHas TennI:)Ta HJIaBJIeEI/ISI bubmorexa [OK
g ’ https://m.edsoo.ru/ff0c6708
Cybnumanus
but6mmorexa [IOK
44 YpaBHEHHE TEIIOBOIO Oaganca
PaBHEHHE TeToBon H https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tell. DICKTPHUCCKUN bubnuoteka [IOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiioB

IIpoBOIHKKH, TUDIIEKTPUKH U

bubnuorexa [JOK

46 [IOJIYIIPOBOAHUKHU. 3aKOH COXPAHEHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
3IEKTPUYECKOTO 3apsijia
BsaumoneucTsure 3apsiaoB. 3aKOH
47 Kymnona ToqeqHHI/fEJIeKT WYECKUN bubnnorexa [IOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsij
Hanps»k€HHOCTb 3JICKTPUIECKOTI0
48 noJist. [IlpuHnun cynepno3unuu bu6mmoreka LIOK
SIIEKTPUUYCCKHUX TOJIeH. JInHuM https://m.edsoo.ru/ff0c6df2
HaMPSKECHHOCTH
Pabora crit 3i1eKTpoCcTaTUYECKOro
49 noiisa. IToren I/IaJ'Ip PaznocTn bubmorexa LIOK
' HaiL. https://m.edsoo.ru/ff0c6f00
[MOTEHIIUATIOB
ITpOBOIHUKHN U JUDIICKTPUKU B
50 3J'IpeKT 0CTATUYECKOM ngﬂe bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JysnexTpudeckas MPOHUIIAEMOCTb
. bu6nunorexa [JOK
51 DnexkTpoeMKocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOH ellicaTo a. DHeprus 3apsHKeHHOTO bubmiorexa [IOK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTOpa
53 Jlaboparopnas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"
[TpuHIMT AEMCTBHS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

amnmnapara, CTpyHHOro npuHTepa.
DJIeKTpOCTaTUYECKas 3alIUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3eMiIeHnE 3IEKTPOIPHOOpPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuectBoBaHUs. [10CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conporusnenue. 3akoH Oma ayst
y4acTKa Ienu

56

[TocnenoBarensHOE, MapaiesibHOE,
CMEIIAHHOE COCAMHCHHE
poBOAHMKOB. JlabopaTopHas paboTta
«M3yueHne CMENIaHHOTO COSIMHEHUS
PE3UCTOPOB»

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubnnorexa IIOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma J1i71s1 TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/]C ncrounrka Toka u
€ro BHYTPEHHETO COITPOTUBIICHUS

0.5

bubmmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHsiit ypok. KonTponbHas
pabota o Teme "DnekrpoauHamuka' /
Bcepoccuiickas npoBepouHast paboTa

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuit ypok
«nexrpoauHamukay / Becepoccuiickas
npoBepouHas paboTa

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DJEKTPOHHAS IIPOBOAMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBepXIpOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

62 DIIEKTPHUYECKUH TOK B BaKyyMe. 1
CBOHCTBa 3JICKTPOHHBIX ITYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAs U

63 npuMecHasi IpoBoAUMOCTb. CBOUCTBA 1 bubmmoteka LIOK
p—n-niepexoaa. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTPUYECKUH TOK B PAaCTBOPAX U

64 pacIuiaBax 3JeKTPOJIUTOB. 1 bub6nunoreka LIOK
DJIEKTPOJIMTHYECKAS TUCCOIUAIIS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIeKTPUYECKUU TOK B ra3ax.

65 CaMoCTOSITEeIbHBIN 1 1 bubnmnoreka [IOK
HECaAMOCTOSTEIIbHBIN pa3psi. MoTHuSI. https://m.edsoo.ru/ff0c84ae
[Ina3ma
OnexTpudeckrue Npudbopsl U

66 YCTPOMCTBA U X MPAKTUYECKOE 1 bubmuoreka LIOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonrtponbHas paboTa o teme

67 «Qnexrpocraruka. [TocTossHHBIM 1 bu6muoreka LIOK
JNIEKTpUYECKUl TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cperax»

68 Pe3epBHblit ypok. O6o61matomumii ypok 1 bubmuoreka LIOK
no reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO HACOBIIO 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4yacon DJIeKTPOHHbIE
[
| Tewaypoxa beoro | Koumporbnnie  Mpactwcone | o tadPOe
padoThbI padoThbI pecypest
[TocTostHHBIE MATHUTHI M UX

1 B3anMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bubnnorexa IIOK
Bekrop marauTHOM HHAYKUWA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIHH
MarsuTHOE 10Jie TPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmoreka [JOK
B3aumopelictBre NpOBOJHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnmnoreka [IOK
MarHUTHOTO ITOJISL KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA
NPOBOAHMK ¢ TokOoM. Criia AMriepa.

4 JlaGoparopHas paboTa 1 1 bubnmnorexa LIOK
«Uccnenosanue nelcTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBIKYIIYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnmnoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast HHIyKus. [ToTok

6 BEKTOpa MarHuTHOM uHayKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM



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

nHaykuuu ®apanes

JlabopaTtopHast pabota
«HccnenoBanue siBICHUS
3HeKT'pOMaFHHTHOI>'I 15059107 (0170504

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

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 3J1C caMoMHAyKIIM Y.
OHeprust MarHUTHOTO TOJISI KAaTYILKHU C
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, AEKTPOBUTATEIND,
YCKOPHUTENH JIEMEHTAPHbIX YaCTHII,
WHIYKIIMOHHAs 11€Yb

10

Ob6o6maromuit ypok «MarautHoe
nosie. DIEKTPOMArHUTHAS UHTYKIHSD

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

11

KonTponbHas paboTa o teme
«Mar"uTHoe 1ojJI€e.
3J'I€KTpOMa1"HI/ITHaﬂ I/IHJIyKIII/ISI»

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBo0oiHBIE MEXaHUYECKHE
kosiebanus. ['apmonudeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue snepruu

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIx KoseOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MACCHI TPy3a»

14

Konebarenbubir KoHTYp. CBOOOIHEIC

bubnunorexa [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArduTHBIC KoJieOaHus B
nacajibHOM KoJIeOaTEILHOM KOHTYpE.
AmnHanorus MECXKAY MEXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJICOaHUSAMU

15

®opmyna Tomcona. 3akoH
COXpaHCHUSA SHCPI'U B HACATIbHOM
K0JIeOATETbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHH4eCcKue Koiaeoanus. Pe3oHaHc.
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KoJieOaHus

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

17

[TepemenHbIr TOK. CHHYCOUIATbHBIA
MIEPEMEHHBIN TOK. MOIIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE
JICHCTBYIOIIIEE 3HAYCHUE CHITBI TOKA U
HaIllpsKCHUA

bu6nuorexa [JOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmarop. [IpousBoacteo,
nepegaya u norpedieHue
ANEKTPUYECKOUN SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE HIIEKTPUIECKOTO 3BOHKA,
TeHepaTopa IMEPEMEHHOIO TOKA,
JIMHUU 3JIEKTpoliepenay

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH TIPU
MPOM3BOJICTBE AJICKTPOIHEPTUH.
KyneTypa ncnosabp3oBanus
SIICKTPOIHEPTUH B TOBCEHEBHON
KU3HH



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

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopocthb

bubnuorexa [JOK

21 pacrnpocTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunbie U MPOIOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTb 3BYKa. [ pOMKOCTh bubmmoreka [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHbI, UX
23 CBon"cha u ckopocTtb. llkana brbmiorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI PaIUOCBS3U U
24 teneBuaeHus. Pazsutue cpeicts
cBs3u. Paguosnokanys
o5 KonTponbhas pabdora «Konebanus u bubnnoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpsimonuHETHOE pacIpOCTPaHEHNE
26 CBETa B OJJTHOPOJHOM Cpejie. bubnuoreka [IOK
ToueuHsIil NCTOYHMK CcBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxxeHue cBeTa. 3aKOHbI
27 otpaxkenus cBera. [TocTpoenue bubmmorexa LIOK
- https://m.edsoo.ru/ff0cd4e0
U300paXEHUH B IUIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenensHpin bu6mmoreka [IOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 Jlaboparopnas padota «3mepenne bubnuoteka [JOK
MOKAa3aTeIIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoenne n3o0pakeHni B bubnuoteka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyIia TOHKOM JIMH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

31

JlaboparopHas pabota
«H ccaenoBadue CBOMCTB
M300paKCHHUH B JTMH3AX)

32

Hucnepcus ceeta. CII0XKHBIH COCTaB
6enoro ceera. L{ger. JlabopaTtopHas
pabora «HabmoneHne nucrepcuu
CBETA»

33

Wutepdepentus ceera. Judpakuus
cera. JluppaknuonHas pemeérka

bubnnorexa IIOK
https://m.edsoo.ru/ffOced22

34

IToniepeyHoCTh CBETOBBIX BOJIH.
ITonmapuszanus ceera

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

35

OnTuueckue NpuOOPsI U yCTPONUCTBA U
ycIoBHs UX 0€30IacCHOT0 MPUMEHEHHS

36

["paHHIIBI TPUMEHUMOCTH
KJTaCCUYECKOU MeXaHuKH. [TocTynarsl
CIeUATTBHON TECOPUH
OTHOCHTEITbHOCTH

bubmmorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OHOBPEMEHHOCTH.
3ameJIeHe BpEMEHH U COKpAIICHHE
JUTMHBI

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOU
yacTuIel. CBS3b MAaCChI C SHEPTUECH U
MMITYJIbCOM. DHEPTHUs MOKOS

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas padota «OnTHka.
OCHOBBI cTIeTIUATTFHON TEOPHH
OTHOCHUTETBHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmyna [nanka. Jueprus

bubnunorexa [JOK

40
¥ UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHNE Eu6 [IOK
nOIMoTEKA
41 orodddekra. O A.T.
Porospexra. OnpiTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoTorddekTa. YpaBHCHHE
42 SH"HLHTe(Il/I)"Ha $¢®0T03¢26KT3 bubmmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» gporodaddexra
Hasnenue ceera. OnbiTel [1. H.
43 JlebGeneBa. XMMHUYECKOE IEUCTBUE bubmorexa IOK
ACBa: A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUuyecKue ycTpoicTBa U
44 MPAKTHYECKOE MTPUMCHCHUE!
¢doTorsIeMeHT, POTONaTUHK,
CoJIHEUHas OaTtapest, CBETOINO0/T
45 Pemrenne 3ama4d o reme «9IEMEHTEI bu6nuorexa [JOK
KBAHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEL
46 Pe:s: (dopaa 1o pacCesTHUIO O-4acTh brbmmorexa TIOK
PHOPA P t https://m.edsoo.ru/ff0d091a
ILtanerapnast Mogenp aToMa
but6mmoreka [IOK
47 IToctymaTer bopa
TYIATREHOp https://m.edsoo.ru/ff0dOafa
N3nydenne u noriomnieHne (OTOHOB
48 I I/I}II'IZ exoze aTOM;:: 0 HO(ll")O OBHS bubmorexa [TOK
pH Tiepexolt N g P https://m.edsoo.ru/ff0dOafa
SHEpPruM Ha Apyroil. Bumbl ciekTpoB
BoiHoBbIe cBOKMCTBA YyacTuIl. BonHbBI
. 5 bubnuotexa [IOK
49 ne bpowns. Kopryckymsipao-

BOJIHOBOU jayaiu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXJICHHOC U3JIYUYCHUC

50

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna no onpeneneHuro cocraBa
PaZMOaKTUBHOTO U3ITYYCHHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffod0fd2

51

CaouctBa anbda-, bera-, raMmma-
u3JlydeHus. BiausHue
PaZinOaKTUBHOCTH Ha YKUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEMTPOHA.
N3oromsl. Anbda-pacma.
DJEKTPOHHBIN U TO3UTPOHHBIH OeTa-
pacmazn. ['amma-u3inydenue

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakiun. SaepHbIA
peaktop. [IpoGiemMbl, mepCIeKTHBHI,
9KOJIOTUYECKUE ACTICKTHI STICPHOU
DHEPIreTUKU

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUlbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PETUCTPALIMU DJIEMEHTAPHbIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMoieucTBusl. EnnHCTBO
(bHU3HMUECKON KapTHHBI MUPa)

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

55

Drarnbl pa3BUTHSA aCTPOHOMUH.
[TpukiiagHoe U MUPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHUU. Bun
3Be3HOro Heba. Co3Be3aus, IpKHe
3BE3/IbI, IUTAHETHI, HX BHIMMOE
newkenue. CorHeuHas cucremMa



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

56

Counune. ConHeuHast akTUBHOCTD.
HcTounuk sneprun CojTHIA ¥ 3BE3]T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3/bI TTTABHOU
MOCJIeI0BATEIbHOCTU. BHYTpeHHee
crpoeHue 38¢371. COBpeMEHHBIC
IPEJICTABICHHUS O MPOUCXOXKICHUU U
sBosroru COJTHIIA B 3BE3]T

58

Muteunbid [Tyt — Haia ["ajnakTuka.
[Tonoxenue u aBmxenue CosHua B
I"anaktuke. ['anaktuku. YepHbie
JBIPBI B SiApax rajlakTHUK

59

Bcenennasi. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpo0aemMbl aCTPOHOMHUH

61

KontponbHnas padoTta « 37€MEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponb ¢pusuxu u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YyeoBeKa

63

O6o6maromuii ypok. Posis u mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOM KapTHHE MUpa

64

O6o6maromuit ypok. Poib




buznyeckoit Teopun B (GOPMUPOBAHUN
MIPEACTABICHUH 0 GU3HUECKON
KapTUHE MHUpa

Ob6o06maromuii ypok. Mecto
65 ¢du3nUecKoil KapTHHBI MUPa B 001IEM
psLly COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX Hpe,I[CTaBJ'IeHI/Iﬁ O IMpupoac

PesepBHblil ypok. MaruutHoe nose.
DNeKTpOMarHuTHAas MHIYKIHS

66

PesepBHblil ypok. OnTrka. OCHOBBI
67 CHelualibHOM Teopun
OTHOCHUTEJIBHOCTHU

Pesepnniit ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHl aCTPOHOMUU U
acTpOpHU3UKH

bubnnorexa IIOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO HACOB IIO
[NPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpPOBEPsSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/ibHOI NMPOrpaMMbl CpeIHero 001ero 00pa3zoBaHusl

10.1

JleMOHCTpHpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(GbOpMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B PAa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOUN JAESATEIbHOCTH

I

10.2

YuuThIBaTh IPaHULbl IPUMEHEHUS! U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuaibHas TOYKa, MHEpLHUalbHas cUCTEMa OTCcuéra, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIIN CTPOCHUS ra3oB, JKUIAKOCTEH U
TBEPABIX TeEJl, TOUYCYHBIA DJIEKTPUYECKUM 3apsii — IpPHU PELICHUU

¢duznyecKux 3aaa4y

10.3

PacrnioznaBath Qu3nueckue siBIeHUs (IIPOLECChl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KUHETUUECKON Teopuun
CTPOCHHUSI  BelIeCTBA M  DJIEKTPOJAMHAMHMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE NaJeHUE
TEJ, JBIKEHHE 1O OKPYKHOCTH, WHEPLHWs, B3aUMOJICWCTBUE TeI,;
mudpdy3us, OpOyHOBCKOE JABMKEHHE, CTPOCHHE IKHMJIKOCTEH U
TBEPIBIX  TeN, W3MEHeHHe o0béMa Ten TpU  HarpeBaHUU
(oXJMaxIIeHuH), TEIUIOBOE pABHOBECHE, HCIapeHUe, KOHJACHCAIHS,
IUIABJIEHUE, KpUCTAUIM3allis, KUIEHWE, BJIAKHOCTb  BO3]yXa,
MOBBIIIIEHUE JABJIEHUS Ta3a IpU €ro HarpeBaHUM B 3aKPHITOM COCYAE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHHS Ta3a B M30Ipoleccax;

QJICKTpHU3alus TCJI, B3aUMOJCHCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE JIB)KEHHE, HCHOJb3ys (hu3mueckue
BEJIMYMHBI: KOOpIHMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHWHETUYECKas DHEprus,
NOTEHIMAJbHAs JHEPrHus, MexXaHudeckas palboTa, MeXxaHUYecKas
MOIIIHOCTb; IIPU OMUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUsS M €AMHMIIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUYHHY C JPYTUMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI H TEIJIOBEIC




ABJICHUS, UCHOJIb3ysd (U3MYECKHEe BEIMYMHBI: JaBJIEHHE rasa,
TEMIIEpaTypa, CpedHsAsd KHUHETUYECKass DHEPrus  XaoTUYECKOIo
JIBWKCHHSI MOJIEKYJ, CpEAHEKBaJpaTU4yHasi CKOPOCTb  MOJEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAs JHeprus, pabora Tra3a,
KO3(Q(QUIMEHT TMOJIE3HOr0 JEeMCTBUSA TEIUIOBOIO JBMraTess; INpHu
OIIMCaHUU IIPaBUJIBHO TPaKTOBATh busnueckuit CMBICII
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €IMHULBI, HaXOAWUTH
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUYHHY C JPYTUMH

BCIIMYMHaAM

10.6

OnuceiBaTh HM3y4YEHHBIE DJJIEKTPUUECKHE CBOWCTBAa BEILECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3ysd  (hU3HUECKUE
BEJINYUHBI: JNEKTPUYECKUN  3apsn, ANEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, Pa3HOCTh IOTEHLUUANOB; IIpU
ONKCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI MUCTIOIB3yEeMBIX
BEJIMYMH, WX OOO3HAYEHHUS U €IUHUIBI, YKa3blBaTh (HOPMYIIBL,
CBS3BIBAIOIIME JIAaHHYIO (DU3MYECKYI0 BEIUYMHY C JPYyrUMHU

BCIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MUECKHUE TPOLECCHl U SBJICHHS, HCIONb3YS
dbusznyecKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsAroTeHwus, I, 11
u I 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW DHEPIuH,
3aKOH COXPaHEHHS UMITYJIbCA, MPUHIUIT CYNEPIIO3UIUNA CHJI, IPUHITUIT
paBHOMNpPABUS HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeHel KWHETHUYECKOW HSHEPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0COJIIOTHOM TeMIIepaTypoi, MEPBBIM 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpaHEHHUs DIJIEKTpUUECKOro 3apsna, 3akoH Kymona; npu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPAXKCHUC U YCIIOBUS (F PAaHUIIBI, 06J'IaCTI/I) IMPUMEHUMOCTHU

10.8

OOBICHATH OCHOBHBIE MMPUHIUITBI JeHCTBUS MalllvH, HpI/I60p0B n
TCXHHUYCCKUX yCTpOfICTB; pa3jm4yatb  yCJIOBUSA  HX 0e30MacHOro

HCIIOJIb30BaHHUS B IOBCEAHEBHOM KU3HU

10.9

BBINONHATE S9KCIEPUMEHTHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
IIPOLIECCOB C UCIIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (OpMYIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
DKCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHUs, IPOBOJUTH OMBIT U (POPMYTUPOBATH BBIBOJIBI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX

BEJIMYMH; MPU STOM BBIOMpATh ONTHUMAIbHBIA CIIOCOO HM3MEpEeHUs U




HCIIOJB30BaTh NU3BCCTHBIC METOAbI OLICHKHU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (DH3UYECKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pPE3yJIbTAThl TMOTYYECHHOW 3aBHCUMOCTH
(bu3HYECKUX BEIMYHMH B BHJIE TAOIUI] 1 TpaHKOB, NENIaTh BBIBOIBI 110

pe3yabTaTaM NCCICA0BaHMA

10.12

CoOmromaTe mpaBwia  0€30macHOTO  Tpyda TpU  MPOBEACHUH
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIepHUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIBCKONM U MPOEKTHOM JAEATEIbHOCTU C HCIOJb30BAHUEM

M3MEPUTENIbHBIX YCTPOMCTB U 1a00PaTOPHOTrO 000PYI0BaAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33aHHONW (PU3MYECKON MOEIBIO,
UCTIONB3Ysl (pU3MUECKUEe 3aKOHBl M TPUHIMIIEI, HA OCHOBE aHaIHM3a
yCIOBHS  3aJa4d  BBIOMpaTh  (U3UYECKYI0 MOJENb, BBIICIATH
¢du3nyeckrue BEIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE AJIs €€ peleHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD ITOJIy4€HHOTO 3HAYECHHUSI

(U3UYECKON BETMYHUHBI

10.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA U3YUYEHHbIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (1)H31/I‘~IGCKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTe MNpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKa, CTPYKTYPUPOBaHUS,
UHTEpHpeTallui M MpeACTaBiIeHHUs y4yeOHOM M Hay4yHO-NOIMYJISPHON
uH(pOpMaLH, MOTYYEeHHON M3 Pa3IMYHBIX WCTOUYHUKOB; KPUTHUECKH

AQHAJIM3UPOBATh M0JYIAEMYI0 HH(POPMALIUIO

10.16

[TpuBOANTE MpHUMEPHI BKJIaJa POCCHUHCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPY>KAOLIETO

MHpa, B pa3BUTUEC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUS MO (pU3MKe B TOBCEAHEBHOM
KHU3HH 17151 o0ecriedyeHns 0€301MacHOCTH py 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBaMH, IS COXPaHEHHS 3I0POBBS H

coOII0ICHHSI HOPM KOJIOTMUYECKOT0 TMOBECHMSI B OKpY Katolel cpene

10.18

PaboTarh B rpymme ¢ BBINOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbl,  palMOHAIBLHO  paclpenensiTh
00s3aHHOCTM W IUIAHUPOBATh JIEATEIBHOCTh B HECTaHIApTHBIX
CUTYallUsX, aJleKBaTHO OIEHUBATh BKJIAJl KaXJOro M3 YYaCTHHUKOB

TPYIIBI B pEIIEHHE paccMaTpUBaeMOM MPoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yjabTara

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IBHOI71 nmporpamMmmabl CpeaHEro oﬁmero 06p330B3HI/IH

111

JleMoHCTpHpOBaTh Ha TpUMEpax pojdb H MeCTO (HU3UKH B
(opMHpPOBaHUN COBPEMEHHON HAayYHOW KapTUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH

JIFO/IeH, LIEIIOCTHOCTD M €IMHCTBO (PM3HUECKON KapTUHBI MUpa

11.2

YuuThIBaThH rpaHulbl NPUMCHCHUSA U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[CJ'ICﬁI
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, AACepHas MOJACIIb aTOMA, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/ipa MPH pelIeHIH (PU3NIECKHX 3314

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJICKTPOJAMHAMUKMA H  KBAaHTOBOH  (pU3HKH:
AIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIMS, JCHCTBUE MArHUTHOTO TMOJIA Ha
NPOBOJHUK C TOKOM U JBHXKYIIMWCS 3apsl, DJICKTPOMArHUTHbBIE
Koyie0aHusT W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe,  IpelloMmyieHne, uHTepdepeHus, audpakuus U
MOJISIpU3aIusl CBETa, AUCIEPCHs cBeTa, (QOTodNeKTpuuecKuii ¢ ekt
(poroaddexT), cBeTOBOE AaBlEeHHE, BO3HMKHOBEHHME JIMHEWYATOTO
CIeKTpa aroMa BOJOPOAA, €CTECTBEHHAss W  HWCKYCCTBEHHas

pPaanoOaKTHUBHOCTDb

114

OnuceiBaTh  W3yYeHHBbIE CBOMCTBAa  BeIIECTBA  (DJIIEKTPHUECKHE,
MarHMTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO IMPOBOJANMOCTb Pa3IMYHbIX
Cpell) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJbB3YS
¢usznyeckue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHila TOKa,
AIIEKTPUYECKOE  HANpSDIKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIIECHUE,
pasHocTh moTeHImanos, JJIC, pabota Toka, MHAYKIHUS MarHUTHOTO
nons, cuia Awmmepa, cuwia JlopeHua, WHAYKTUBHOCTh KATYILKH,
DHEPrusl DJIEKTPUYECKOr0 M MAarHUTHOIO IIOJIEH, MEPUOJA M YacToTa
KosieOaHu B KoJIeOaTeIbHOM KOHTYpE, 3apsi/i MU CHJIa TOKa B IpoLecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, doxycHoe
paccTosiHue M OINTHYEcKas CHUJia JIMH3BI, MPH ONUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJIB3YeMBIX BEJIHYUH, HX
0003HAUCHHUsI W EIUHUIIBI; YKa3bIBaThb (DOPMYIIBI, CBS3bIBAIOIIUE

JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BETUYMHAMU




115

OnuceiBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUSA W IPOLCCCHI, UCIIOJIb3YA
(1)I/I3I/I‘I€CKI/IG BCJIIMYMHBI: CKOPOCTh DJJICKTPOMArHMTHBIX BOJIH, IJIKMHA
BOJIHBI M 4YaCTOTa CBETA, OHCPIUsA W HUMIIYJIBC q)OTOHa, nepuon
nojrypacmnaga, OSHEpIrusd CBA3M ATOMHBIX AACp, HpPH  ONHMCAHUU
IMpaBUJIbHO TPAKTOBATb (I)PISH‘ICCKHI;'I CMBICJI HMCIIOJIB3YEMBIX BEJIIMYHMH,
HX O0O3HAYEeHHS H CAWMHUIBI, YKa3bIBaTbh (bOpMy.]'IBI, CBsA3bIBAOIINEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMH BCIMUYNHAMHA, BBIYUCIIATH

3HA4YCHHC (bHBH‘ICCKOﬁ BCIIMYHHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECChl U  SIBICHUSA, HCIONb3YS
dusznyeckue 3aKOHBI M NOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIFHOTO W MAapauIeIbHOTO COEJMHEHHUSI TPOBOJIHUKOB,
3ak0oH J[xoynsa — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpoCTpaHEHHs CBETa, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBI ~ TPENOMJICHUS  CBeTa, ypaBHEHUWE DUHINTEHHa 1A
dororddekra, 3aKOH COXpPAaHCHHS DHEPruW, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUS JIIEKTPHUUECKOTO 3apsjga, 3aKOH
COXpaHEHMs  MaccoBOTO  4YHcla, TmocTynatel  bopa,  3akoH
paZMOaKTUBHOTO pacmajaa; TMpud OSTOM  pa3iuyarh  CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BHIPAKEHUE W YCIOBUS

(rpaHuIBl, 00JIACTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpa HWHAYKIHUW MArHUTHOTO TIOJIA

MMPOBOAHUKA C TOKOM, CHUJIbI AMnepa " CUJIBI HopeHua

11.8

CTpOI/ITL n  OIIMChIBATb I/I306pa)KeHI/Ie, co3gaBacMo€  IMIIOCKUM

3epKajoM, TOHKOH JIMH30i1

11.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3MUYECKUX SBICHUHN U
MIPOIIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (dopmyaupoBaTh MpobiaeMy (3amady) U TUIOTE3y YIEOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  NPEIIOKEHHOTO

000pyI0BaHusl, TPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcylecTBisATh NpsMble U KOCBEHHBIE M3MEpEHHs  (H3MYECKUX
BEJIMYMH; MPU STOM BbIOMpaTh ONTHMAJIbHBIA CIIOCOO M3MEpEHUs M

HCITIOJBb30BaTh U3BCCTHBHIC ME€TObI OLICHKH HOFpeIHHOCTCfI HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BEIMYHMH C WCIOJIB30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCHUMOCTH (PHU3NUECKUX
BEJIMYMH B BUJIE TaOIHII U TPadUKOB, ATaTh BBIBOBI IO PE3yJIbTaTaM

HCCIICAOBAHUA

11.12

CoOmomate  mpaBuiaa  Oe3omacHOro  Tpyda TpU  MPOBEICHUU




WCCIICIOBAaHUM B paMKax y4eOHOTO  OSKCIIEPUMEHTa,  Y4eOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOM JAESATEIbHOCTH C HCIOJb30BAHUEM

M3MEPUTENIbHBIX YCTPOICTB U J1aO0paTopHOro 000pyI0BaHUS

11.13

Pemrate pacuéTHple 3aaud C SIBHO 3a/JlaHHOW (DU3UYECKON MOJENbI0,
UCTIONB3ysl (PU3MUECKUE 3aKOHBI M TMPHUHIIMIBI, HA OCHOBE aHaIHM3a
VCIIOBUSL  3a/1adydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIICIATH
dusznyeckrue BeMTUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl € PEIIeHUs,
MPOBOJUTH PACUYETHI U OLICHUBATH PEATLHOCTH IMOJIyYCHHOTO 3HAUCHHSI

(bu3nYeCKOi BEIUYHHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JIOTNYCCKH
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)I(I[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U q)HSI/IIICCKI/IC SBJICHUA

11.15

Hcnonp3oBaTh Mpu  pelIeHUH Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEPHpPETallMd M TPEACTaBICHUA y4eOHOW W HayYHO-IOIMYJISIPHON
uH(pOpMaLKH, MOTYYEHHON U3 Pa3JIMYHBIX WCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M10JYy4aEMYI0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLMIIBI JIEHCTBUS MalIUH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3luyaTh YCIOBHS MX O€30MacHOI0 HMCHOJIb30BaHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIa/Ja POCCHUICKUX U 3apyOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOM
JKU3HM JUTsl o0ecTieueHrst 6€30macHOCTH TIPU 0OpaIieHuu ¢ mpudopaMu
U TEXHUYECKMMM YCTPOMCTBAMH, JUIsI COXpPAHEHHUS 3]I0pOBbs U

coOII0ICHHSI HOPM SKOJIOIMUECKOT0 TMOBEJCHUSI B OKpY Karolel cpee

11.19

PaboTath B rpynme ¢ BBIIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYNNbI,  pPAlUOHAIBHO  PACHpPENesiTh
00s3aHHOCTH U IUJIAHUPOBATh JEATENIBHOCTh B HECTAHIAAPTHBIX
CUTYallUsX, aJeKBAaTHO OIIEHMBATh BKJIAJ Ka)KJOTO U3 YYaCTHHKOB

IPYIIIBI B PELIEHUE PacCMaTpUBAEMOM poO1eMbl




MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasaena

Koa npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUA

OU3NKA U METOAbI HAYYHOI'O ITO3HAHUMA

11

®usznka — Hayka o0 npupone. Hayunbie
METO/Ibl O3HAHUS OKpYyXkatouero mupa. Ponb
SKCIIEPUMEHTa W TEOpUM B  IIpoLIEecce

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PU3HKE

12

MopenupoBanne  (pU3MYECKUX  SBICHUA U
npoueccoB. Hayunele runoressl. @usnueckue
3aKOHBI U TeOpUU. ['paHULIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpunHmn
coorBercTBUs. Pomb w Mecto (U3MKM B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOHI
KApTUHBI MUDpa, B IIPAKTUYECKON

JeSTEeIbHOCTH JIHOIeH

MEXAHUKA

HHHPartH#KITHEMATUKA

2.1.1

Mexannueckoe aBmkeHre. OTHOCUTENLHOCTD
MEXaHUYECKOT0 IBMkKeHus. CucTtemMa OTCYETa.

Tpaekropus

2.1

2.1.2

[Tepemerienue, cKOpOCTh (CpedHssE CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepHaJ’IBHOﬁ TOYKH, UX IMPOCKIUN Ha OCHU
CHCTEMBI KOOD/IHHAT. Croxenue

MIEPEMENICHUH U CII0)KEHHE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKEHUE. I'paduknu
3aBUCHUMOCTH KOOp/JUHAT, CKOpPOCTH,
YCKOPEHHH, ITyTH u IEpEMEILEHUS

MaTepHaHLHOﬁ TOYKHU OT BPCMCHU




2.14

CBoOoaHoe najieHne. Y CKOpeHHne CBOOOTHOTO

MMaJeHUs

2.1.5

KpuBonuueiiHoe  nBukeHue. PaBHOMepHOE
JIBIDKEHUE MaTepuabHON TOYKHU o
OKPYXHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpoCTpeMHTEIILHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOWMCTBA: CIIUJIOMETD,
JIBIDKEHHUE CHAPAJIOB, LEMHbIE U pPEMEHHbBIC

nepcaaiu

2.1.7

[IpakTrueckue paboThL. H3mepenue
MTHOBEHHOMN CKOpPOCTH. HccnenoBanue
COOTHOIIEHUS MEXAY MyTAMH, ITPOUICHHBIMU
TEJIOM 34  IIOCIIEJOBATEIbHBIE  paBHBIC
MIPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM
JBWKEHUHM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyl0. M3yueHue IBUKEHMS IIapUKa B BA3KOU
JKUIOKOCTH.  M3yueHue  NIBWKEHMS — Teia,

6pOIJ.IeHHOFO TOPU30HTAJIBHO

2.2

##PartH TTHAMUKA

22.1

[TpyHIMI OTHOCHUTEIILHOCTH INamaines.
IlepBpnii 3axkoH Herorona. MHepumanbHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cwna. IlpuHuun cynepno3unuu

CHUII

2.2.3

Bropoii 3akoH HproToHa mis marepuanbHOU
TOYKM B HHEPLUUAIBHOU CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HelooTtona ans

MaTCpPUATIBHBIX TOYCK

2.2.4

3aKOH BCEMHUPHOTO TATOTeHUA. Criia TSKECTH.

[TepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJNBKEHHA M  CWIa  TPEHHUs  IOKOS.

Koadduiment tpenus. Cuna conpoTUBICHUS




IIprU ABUXKCHUH TCJIa B ) KUAKOCTHU UJIM Ia3c

2.2.7

HOCTYHaTeJ'IBHOG M BpallaTCJIbHOC ABHKCHUC

abCoIFOTHO TBEPIOTO TENa

2.2.8

MOMCHT CHJIBI OTHOCHUTCIIBHO OCH BpaH_IeHI/U'I.
[Tnedo cuitbl. YCIOBUS paBHOBECHsS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  IOMUIMITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktuyeckue pa®otsl. VM3yueHue ABUKEHUS
Opycka IO HAaKJIOHHOW IUIOCKOCTH  IOJ
neiictBueM Heckosbkux cuil. MccienoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIUX
B ehopMUpPYEMOIl TIPY)KHUHE W PE3NHOBOM

o0Opasme, OT BeIWYUHBI WX jAedopMarum.
HccenenoBanue yciaoBUil paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

H#HPar#H#3AK

OHBI COXPAHEHUA B MEXAHUKE

23.1

WMiynbc  MarepuallbHOM  TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYeK. HMmmynsc cunbsl

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wummnyiasca B HCO.

PeakTuBHOE IBUXKEHUE

2.3.3

Pabora cunel

234

MOoOIIHOCTD CUJIIBI

2.3.5

Kunernueckas OHEPIrusa MaTepHaJlBHOf/'I TOYKH.

Teopema 0 KHHETHYECKON SHEPTUH

2.3.6

[TorenumansHas oSHeprus. [loTeHunanbHas
SHEPTUst yIpyro nehopMHUPOBAHHON
npyxkusbl. [loTeHIManbHAsE dSHEprus Tela

BOJIM3U MOBEPXHOCTHU 3eMIIN

2.3.7

IloTeHunanbHble ¥ HEMOTSHIIUAIbLHBIE CHIIBL.
Css13b pa6OTBI HCIIOTCHIHUAJIIBHBIX CHUII C
N3MCHCHHEM MEXaHMYECKOMH SHCPIrun

CHUCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOW IHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckue yCTpOMCTBA: JIBHKEHHE DAKET,
- BOJOMET, KOIIEP, IIPYKUHHBIN ITUCTOJIET
[Tpaktiueckne paboThl. M3ydyeHue cBs3u
2310 CKOpPOCTEM Tel IpUu HEYIPYroM yzaape.

HccnenoBanne  cBsi3u  pabOTBI  CHIBI  C

H3MEHEHHEM MEXaHUUeCKOM OHEPIUHU TCIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMO/JUHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPHU

311

OcHOBHBIE IIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKOMN TEOPHH. BpoyHnoBckoe
neuxenue. Juddysus. Xapakrep ABIKEHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mogenu CTPOCHHA TI'a30B, )KH,HKOCTGﬁ n
TBépI[LIX TCI u 00BsICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHX MOJICIICH

3.1.3

Macca Monekyn. KonnuectBo — BeliecTBa.

[TocTostHHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e€

usmepenue. llkana remneparyp Lienscus

3.15

Mounenb UIECATBHOTO rasa. OcHOBHOE
ypaBHEHHE MOJIEK YIS PHO-KHHETUIECKOM

TCOpHUU UACAIIBHOTO I'a3a

3.16

AOcomoTHas TeMiepaTypa Kak Mepa cpegHen
KMHETUYECKOW PHEPTUM TEIUIOBOTO JBHKEHMS

yactull ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Kianeiipona — MeHaeneesa.

3akoH JlampTOHA

3.1.8

I"azoBbIe 3aK0HBI. M301MpOIIECCHI B UJI€ATTLHOM
ra3¢ C IMOCTOSHHBIM KOJIMYCCTBOM BCIIICCTBA.

U30TepMa, H30X0pa, n300apa

3.1.9

Texnuueckue YCTpOWMCTBA: TEPMOMETD,

6apometp




3.1.10

[IpakTuueckue pabotel. M3mepenue macchl
BO3JlyXa B KJIACCHOM KOoMHate. MccinenoBanue
3aBUCUMOCTH MEX]ly TapaMeTpaMy COCTOSHUS

Pa3peKESHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.21

Tepmoannamuueckas cuctema. BHyTpeHHss
SHEpPrus TEPMOAWHAMHYECKOM CUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTsl u pabora. Buyrpennss

OHEPTIHA OJHOATOMHOI'O HCAJIbHOT'O I'a3a

3.2.3

Bunpl Ttemnmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, U3IydeHue. TernmoéMKocTh Tena.
VYenpHast TEIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPH TCILIOIICPCIauc

3.24

IlepBbIil 3aKk0H TepMoAMHAMUKH. [IpruMmenenune
IIEPBOTO 3aKOHAa  TEPMOJUHAMUKHU K
u3onpoueccaM. I'papuueckas MHTEpHpeTanus

paboThI raza

3.2.5

TemoBble mamuHbl. [IpUHIUIBL IEUCTBUS
TeIrIoBbIX MamuH. [IpeobGpa3oBanus sHepruu
B TemwioBbIXx MamuHax. KoapduuueHt
nosiesHoro nevicteus  (manee — KIIM)

teroBoil MamuHbl. ki Kapuao u ero KIIJ]

3.2.6

Bropon 3aKOH TEPMOJUHAMUKU.
HeoOpatumocTs  mpomeccoB B IPUPOJE.
TeruioBble  aBUTATENU. DKOJIOTMYECKHE

POOJIEMBI TETIIOIHEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBa: JBUTATEIIb
BHYTPEHHETO CTOpaHMsI, ObITOBOM

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[IpakTiueckue padotel. MI3mepenue ynenbHOM

TETUIOEMKOCTH

3.3

##H#HPar#H#AI' PET ATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE

ITEPEXO/IbI




33.1

[TapooGpa3oBanue u koHaeHcalus. Mcnapenue
u KUIIEHHUE. VY nenbHas TEIUI0Ta
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI

KHIICHUS OT JaBJICHUA

3.3.2

AOcComIoTHAas M OTHOCHTEJbHAs BIIAXKHOCTh

BO3Ayxa. HachllieHHbIN map

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Teyna. AHU30TPOIUS  CBOMCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

COBpeMCHHLIe MaTepUualibl

3.34

IInaBnenue wm KpucCTaJlJIn3anus. VY nenpHas

TCIIII0TA IIJIaBJICHUA. CY6JII/IMaI_II/I$I

3.35

YpaBHeHHe TEMI0BOro OanaHca

3.3.6

TexHudyeckne yCTpPOMCTBA: THUIPOMETP H
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIy4EHUSI COBPEMEHHBIX MaTEpUaoB, B TOM

YU CJIC HAHOMATCPUaJI0B, U HAHOTCXHOJIOTUH

3.3.7

IIpakTnueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###HParH#JIEKTPOCTATUKA

411

DnexTpuzanus Ten. DIeKTpuuecKkuil 3apsia. /[sa

BU A SJICKTPUICCKUX 3apsi10B

412

HpOBO}IHI/IKI/I, JUIJICKTPUKU u

MOJTYTTPOBOTHUKHU

413

3aKOH COXpaHEHHUs AEKTPHIECKOTO 3apsia

414

B3anmoneiictue 3apsaoB. 3akoH Kynona

415

DnexTpudeckoe oJe. HanpsoxénaocTs
IEKTPUYECKOTO TOJIS. [TpuHIMn
cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

SJICKTPHUYICCKOTO ITOJIA

4.1.6

Pabota cHJ  3IEKTPOCTATUYECKOrO  MOJISL.

ITorennuan. Pa3HOCTE MOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I U JUBJICKTPUKHU B IMOCTOAHHOM




aNeKTpuueckoM — moje.  Judnmextpuyeckas

MIPOHULIAEMOCTh
DNEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  TJIOCKOTO  KOHJEHCATOpA.
OHeprus 3apsyKEHHOT0 KOHJEHCcaTopa
TexHuueckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
410 AIIEKTPOMETpP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMIIEHUE ANIEKTPONpUOOPOB, KOHAECHCATOP,
KCEPOKC, CTPYHHBII IIPUHTED
4110 [IpakTrueckue paboThL. H3mepenne

ANEKTPOEMKOCTH KOHIEHCATOpA

4.2

HHPar#t#H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYLICCTBOBAHUA IIOCTOAHHOI'O

421 ANEKTpUUECKOro Toka. Mctounuku Toka. Cuna
Toka. [locTostHHBIN TOK
422 Hanpspkenne. 3akon OMa 1715 ydacTKa LEnH
123 DNEKTPUUECKOE COMPOTHUBIICHUE. Y JEIIbHOE
o COIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHoeE, napajieNbHOe,
o CMEIIIAaHHOE COEINHEHUE ITPOBOTHUKOB
Pabota snexrpuyeckoro Toka. 3akoH Jxoysst
4.2.5
— Jlenua
4.2.6 MOUIHOCTB 2JIEKTPUUECKOTO TOKA
anekTponaBkymmas cuna (gamee — IJC) u
427 BHYTPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akoH Owma [ MOJHOM (3aMKHYTOM)
anexkTpudeckor nenu. KopoTkoe 3aMpikanne
OneKkTpoHHas MIPOBOANMOCTH TBEPABIX
428 METaJIJIOB.  3aBUCUMOCTb  COINPOTUBIICHHS
o METaJJIOB OT TEMIIEPaTypBbI.
CBepXIpoBOIUMOCTh
429 OnekTpuueckuil Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaauku. CoOCTBEHHAs U TPUMECHAS
MPOBOIUMOCTD TOJYIPOBOAHUKOB. CBOMCTBA

p-n nepexona. [TonynpoBoiHUKOBBIE TPUOOPHI

4211

OJIEKTPUYECKUT ~ TOK B DJIEKTPOJIMUTAX.
DNEeKTPOIUTHYECKAS JccoLuanysl.

DIIEKTPOIU3

4212

DJIEKTPUUYECKUI TOK B rasax.
CaMocCTOsITEIbHBIT M HECAMOCTOSTEIbHBII
pa3psan. Pa3inuHble THUIBI CaMOCTOSATEIBHOTO

paspsaa. Mosuus. [Inazma

4.2.13

Texnuueckue  ycTpoiicTBa: amIepmerp,
BOJBTMETP, peocTaT, MCTOYHUKU  TOKa,
JJIEKTPOHArPEBATEIIbHBIE IpudopHl,
JIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBII OO,
TEPMHUCTOPbI U (orope3ncTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ JUO0J, raJlbBaHHKa

4214

[IpakTnueckue paboTHI. N3zyyenue
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenue DJIC ucToyHMKA TOKA U €ro
BHYTPEHHEro comnpoTtusienus. HabmoneHnue

ANEKTPOIIU3a

11 KJIACC

Kon Koanposepsiemoro
pasjieJia 3J1eMEeHTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

4

OJIEKTPOJJMHAMUKA

#HHPartHH#M AT HUTHOE T1IOJIE. DJIEKTPOMATHUTHAA MHAYKIUA

43.1

TlocTostHHBIE MarduThl. B3aumoaeiricTBue

INOCTOAHHBIX MAarHUTOB

4.3

43.2

MarnutHoe mone. Bekrop MarHuTHOM
WHIYKIHH. [IpuHuun  cynepno3uiuu.
Jlununm marnutHOM WHAykuuu. Kaprtuna

JUHAA  MarHUTHOM  WHAYKIUU  MOJS




IIOCTOSIHHBIX MarHuToOB

MarsuTHoe II0JIe IMpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUM TT0JIS JUIMHHOT'O IIPAMOIO

IIpOBOAHUKA MW 3aMKHYTOI'O KOJBICBOI'O

433 NPOBOJHMKA, KATYMIKA C TOKOM. OIbIT
Opcrena. BzanmonelicTBre NpoOBOIHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOAYyJ b U HalpaBJieHUE
Cuua Jlopenua, e€ MOJIyJib M HalpaBJICHUE.
JIBkeHHe  3apsUKEHHOW — 4acTULbl B
435 O/HOPOITHOM ~MAarHuTHOM mone. PaGora
cuiibl JIopeHna
4.3.6 SIBIIeHME PNEKTPOMATHUTHON MHTYKIIUH
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKUUU
OC unaykuuu. 3aKoH 3JI€KTPOMAarHUTHOM
438 nHaykuuu Papanes
BuxpeBoe osnektpuyeckoe mone. IJC
WHIYKIIMA B TPOBOJHUKE, JBIKYIIEMCS
439 MOCTYMATEIbHO B OJJHOPOJAHOM MAarHUTHOM
rnoJie
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTH. SIBIIEHHE CAMOMHIYKIUU.
4311
S/1C camonHayKIMH
DHeprusi MarHUTHOTO TIOJIST KATYIIKHA C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE TOJIe
TexHuyeckue YCTPOHCTBA: IMOCTOSHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
3IEKTPOABUTATEND, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHII, MHIYKITHOHHAS TT€Yh
[IpakTuyeckue paboThI. Nzyuenue
4315 MarHUTHOTO TOJS KaTyIIKA C TOKOM.

I/ICCHCILOBaHI/IC ,Z[CI>'ICTBPISI IIOCTOAHHOI'O

Mar"HuTa Ha paMKy ¢ TokoM. VccienoBanue




SABJICHUS SHGKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHM A 1 BOJIHbBI

5.1

##HPar#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

Kosnebarenras  cucrema.  CB0OOIHEBIE
kojebanus. [apMoHWYecKHe KoyeOaHHUs.
[lepuwon, wdacrtora, amiumTyga #  (¢asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasgTHUK. MaTeMaTH4YECKUiA

MasiTHUK

513

VYpaBHeHHE TapMOHHYECKHX KOJICOAHHIA.
Kunemarnueckoe 51 JTAHAMUYECKOE

ONMCaHMeE KOJIEeOATEIHLHOTO IBIKECHUA

5.14

[IpeBpaienue SHEpruu npu
rapMOHUYECKHUX KOJICOAHUSX. Cas3b
AMIUIATYIBI KoJieOaHui HCXOJHOU
BEJIMYMHBI C aMIUITUTyJaMU KoJjieOaHuM eé

CKOPOCTH U YCKOPEHUS

5.1.5

Konebatenbupiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHMs B
UJCAUIBHOM  KoJeOaTeIbHOM  KOHTYDE.
AHanoruss MeXIy MEXaHWYeCKUMH U
AIIEKTPOMAarHUTHBIMA KOJICOAHHSIMU.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUA SHEPruu B UJACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BoinyxeHHbIE MEXaHUYECKHE KOoJeOaHuUs.
Pe3onanc. Pe3zonancHas KpHBasl.
BrenyxneHHble AJIEKTPOMAarHUTHBIE

KoJIeOaHus.

518

[lepemennsiit  TOK.  CHHyCOMAATbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh [IEPEMEHHOT0 TOKA.
AMIUTMTYITHOE W JCUCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA U HAIIPAKCHUA




5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenava
U TMOTpeOJeHNE 3JIEKTPUYECKON >HEPruu.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJCTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
UCIIOJIb30BAaHUS  DJIEKTPOAHEPIUU B

HOBCEIHEBHOMN KU3HUA

5.1.11

TexHuueckue yCTpoicTBa: ceiicmorpad,
BIEKTPUUECKUN 3BOHOK, JIVHUAA

QJICKTpoIepcaad

5.1.12

[Ipaktuueckne paboTel. MccnempoBanue
3aBUCHMOCTH IEpHOoJa MajblX KojeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH M MacCChl
rpy3a. MccienoBanue nepeMeHHOr0 TOKa B
LEeNu U3 IMOCJIEJ0BATEIbHO COEIUHEHHBIX

KOHACHCATOPpAa, KaTyllIKU U pE3UCTOpPa

5.2

#HHParFH#MEXAHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanudeckue BOJTHBI, YCIIOBHSI
pactipoctpanenus.  Ilepuon.  CkopocTtb
pacrpocTpaHeHusi W JITMHA  BOJIHBL

HOHepeLIHI)IC U IIPOJOJIbHBIC BOJIHBL

5.2.2

###Par### Nutepdepenuus u qudpaxuus

MEXaHHNYECCKUX BOJJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMAarHUTHHIE BOJIHEL. YcnoBus
WU3JIYYEHUSI  DIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BekTopoB E, B u 0

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBolicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakeHHe, MPEIOMIICHNE, TOApU3aIHs,
midpakuus, wuHTepdepenuus. CKOpoOCTh

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 31EKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHLIMOBI PaAMOCBA3U U TEIEBUACHUS.
Paguonoxanus. DJeKTpOMarHUTHOE

3arpsi3HEHHUE OKPYKaroLIel cpesibl

5.2.8

TexHuyeckue ycTpoicCTBa: MY3bIKAIbHbBIE
HWHCTPYMEHTBHI, YIBTPa3BYKOBast
JMUArHOCTHKAa B TEXHUKE U MEAMIIMHE,
pazap, paguONpPUEMHMK,  TEJIEBU30D,

anTeHHa, trenedon, CBU-neun

5.3

HH#HParHHOIITUKA

531

[IpssMonuHENHOE pacIpoOCTpaHEHUE CBETa

B oJIHOpoAHOM cpene. JIyd cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaKEHUS
ceeta. [locTpoenne n300paskeHui B INIOCKOM

3epkaie

5.3.3

[Ipenomitenne cBeTa. 3aKOHBI IPEITOMICHHUS
CBETA. AOCOJIFOTHBIN [0Ka3arelb

MIPETOMIICHUS

5.34

[Tonuoe BHYTpEHHEE OTpakeHHUE.
[IpenenpHBlli yroa MOJHOTO BHYTPEHHETO

OTpaKCHUA

5.3.5

Hucnepcuss  cBera. CloxHBIM  cocTaB

Oenoro cBera. I{Ber

5.3.6

Coluparoriiue ¥ pacceuBaONINE JIMH3HI.
Tonkas nunza. dokycHOe paccTosHUE U
OInTHU4YEeCKad CHhlia TOHKOM JIMH3BI.
[TocTpoenune n300pa>keHU B COOMPAIOIITIX
W pacceWBamOIIUX JuH3aX. Dopmyna
TOHKOM JIMH3BEI. YBEJIWYCHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

Wnrepdepenuuss  ceera.  KorepeHTHbie
HCTOYHHKH. Ycnosus HaOMoIeHNs
MaKCUMYMOB u MUHHMYMOB B

UHTEeP(PEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(l)aSHBIX KOI'¢pCHTHBIX HICTOYHUKOB

Hudpakuus  cBera.  Judpakmuonnas

peméTKa. VYcnoBue HaGJ’IIOI[eHI/IH TJIaBHBIX

5.39 MaKCUMYMOB npu MaICHUN
MOHOXPOMaTU4ECKOI0 cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Monspuzanus cBera
TexHudeckue yCTpOWCTBA: OYKH, JIyIIa,
¢doToanmapar, NPOSKIMOHHBIA ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
onTHKa, JU(PAKIUOHHAS  PENIETKa,
HIOJISIPOU L]
[IpakTnyeckne  pabOTHI N3mepenue
5310 nokasareiisi npenomiieHus. MccnenoBanue

CBOMCTB  M300paXKeHWU B  JIMH3aX.

Hab6mronenue nucnepcuu ceera

BJIEMEHTbGI CHELIMAJIBHOW TEOPUU OTHOCUTEJIBHOCTH

6.1

I'panunpl PUMEHUMOCTH  KIIACCUYECKOMN
MEXaHUKHU. [TocTtynatsl Teopuun
OTHOCHUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

IMPUHOUITI OTHOCUTCIIBHOCTHU OuHIITEHHA

6.2

OTHOCUTEIHLHOCTD OJHOBPEMCHHOCTH.
3aMe,Z[J'IeHI/Ie BPpEMCHU W COKpALICHUC

JUTAHBL

6.3

3HCpFI/I}I " UMITYJIBC CBOGOI[HOI71 YaCTHIIBI

6.4

CBs13p Macchl C JHEPrueidl U HMMITYJIbCOM
CBOOOMHOW  YacTUIBl. ODJHEpPrus IOKOs

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBA ®U3UKA

7.1

HH#Par###JIEMEHTBI KBAHTOBOW OIITUKU

711

®otonsl. opmyna [1nanka cBs3u dHEPrUn
¢oTroHa ¢ ero Yacroroil. OHeprus u

uMnyibe GpoToHa




7.1.2

OTtkpeiTHE U HccienoBanue Gorodddexra.

OIIBITEI AT. Cronerosa. 3aKOHEBI

dboroaddexra

7.13

VYpaBHeHue OUHIITEHHA IS
doroaddexra. «KpacnHas TpaHUIIa»

dhotordpdexra

714

Hanenue ceera. OneiTel I1.H. JIeOenena

7.15

XHUMHYECKOE JIENUCTBUE CBETA

7.1.6

TexHuueckue ycTporcTBa: (OTOIIEMEHT,
(dhoTogaTumK, COJTHEYHAS Oarapes,

CBETOIHO]T

7.2

CTPOEHUE ATOMA

721

Monens aroma Tomcona. O1BITE
Pesepdopna mo uccnenoBaHuio CTPOSHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. N3nyuenune u
norjoueHue (HOTOHOB MpH  MEpexojie
aToMa C OJHOIO YpPOBHSA DJHEPIMM Ha
npyroit. Bunel criektpoB. CriekTp ypoBHEH

OHEPIrUur aTOMa BOAOpOAa

7.2.3

BomHoBrle cBoiicTBa yacTuil. BoiHBI ne
Bporins. KopnyckynsipHO-BOITHOBO#
nyanu3M.  Judpakmus SIEKTPOHOB Ha

KpUCTaJUIax

724

CroHTaHHOE H BBIHYXXJICHHOC H3JIYYCHUC.

YcTpoiicTBO U IpUHIMT padOoTHI Jlazepa

7.2.5

TexHuueckue yCTpOWCTBA: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

IIpaktnueckne  pabotel.  Habmiomenue

JMHENYaToro CeKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonel  HaAOMIOAEHUS W PErHCTpaIiu

QJICMCHTAPHBIX YaCTHIL




7.3.2

OTKpBITHE  PAaTUOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuro cocraBa
paanoakTuBHOrO u3nydeHus. CBoiicTBa
anbda-, 6era-, raMmma-u3nydcHus. Brusaue

PAANOAKTUBHOCTHU HaA ) KUBbIC OPIraHU3MbI

7.3.3

OTKppITHE  TPOTOHA U HEUTpOHA.
Hyxnonnas moxmens simpa ['eiizenOepra —
HBanenko. 3apsa sapa. MaccoBoe 4HCIIO

sapa. M3otormsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBI  Oera-pacmaf. Mamma-
u3llyyeHue. 3aKOH pPaJIuOaKTUBHOIO

paciaia

7.3.5

OHeprust CBA3U  HYKJIOHOB B SjIpe.

SAnepusie cuibl. JlegexT Macchl sipa

7.3.6

Snepuble peakuuu. JleneHue M CHHTE3

sIep

7.3.7

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. IlpoOieMbl U  NEPCHIEKTUBBI
SIIEPHON DHEPreTUKU. DKOJIOTMYECKUe

ACIICKThI HﬂepHOﬁ OHEPreTUKN

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. DyHaMEHTAJIbHBIE

B3aMOEHCTBUSI

7.3.9

TexHuueckue  yCTpoMCTBa:  JO3UMETD,
Kamepa BunbcoHa, snepHBId  peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccnenoBanue

TPCKOB JaCTHI] (1'[0 T'OTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3gnoro neba. Co3Bes3nus, spKue

3BéSIILI, IIJIaHCThI, UX BUAUMOC IBUXKCHUC

8.2

Comueuynas cucrema. Ilmagersl 3eMHON




TPYIIIBL. IInaneTsI-TUranThl n Hux
CIIYTHUKH, KAPJIMKOBBIC IJIAHCTHI. Maisie

testa COTHEYHON CUCTEMBI

8.3

Coname, ¢otochepa wu  armocdepa.

ConHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun ColiHIIa U 3BE3]T

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PAINyC, TEMIIepaTypa,
X B3aNMOCBS3b. Hunarpamma
«CTEKTPAJIbHBIA KJIacC — CBETUMOCTBY.
3BE34bl TJIABHOM  IOCIJIEOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JIs

3BE3] IJIaBHOM IIOCIACA0BAaTCIIBHOCTHU

8.6

###Par###BuyTpenHee cTpoeHue 3BE3N.
CoBpeMeHHbIE MpeACTaBICHUS 0
NpOUCXOXKACHUU U 3Bomonuu CoJIHLA U

3BE31. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
ChnupanbHasgs  cTpykTypa  [amaktukwy,
pacnpenenenue 3BE3N, Traza W IBUIM.
[lonoxenne wu pBmxenne ConHua B
lanaktuke. Ilnockas u cdepuueckas

MOACUCTEMEI I aakTUKU

8.8

Tunel ramaktuk. Pagmoramaktmku U

KBa3apbl. UEpHBIE IBIPHI B SJIpax rajJakTHK

8.9

Bcenennas.  Pacmupenne — BceneHHOIM.
3akon XabO0ma. PasOeranune rajakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bosbmoro B3peiBa. Mogens «ropsuen

Bcenennoi». PenmnkroBoe nzinyueHue

8.10

MacmtabHass ~ cTpyktypa  BceneHHOM.
Meraranaktuka. Hepeménusle npoo6iaeMsl

aCTPOHOMHH




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






