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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEr0o OOILero
oOpa3oBanus pa3pab0TaHa Ha OCHOBE TOJOKEHHN W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmsbl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yuéroM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBanus yyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
Oopra"u3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTenbHbIC MPOTPAMMEI.

Conepxanue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOIO MOJX0/A.
[Tporpamma o ¢pusmke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METaNpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peald3alliid MEXIPEIMETHBIX CBs3el (U3UKU C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU MpeaMeTamMu. B Hell onpenessitoTcsi OCHOBHBIC
LEIN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHus, IJIAHUPYEMbIE
pe3yibTaThl  OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METamlpeIMETHEIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTaThI 10 r01aM O0YUYEHUS,

e cozepkaHue yueOHoro npeamera «Dusuka» mo rogam 00yUueHUsI.

®duznka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 okpy:xaromiemM mupe. HIKoapHBIN Kypc GU3HKK — cUCTEMOOOpa3yOIUi
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TTOCKOJIBKY (PH3UYeCcCKre 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBIICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
buszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNsieT  XapakTep M pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTUM B Cepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEpHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bu3HKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHOUM KapTUHBI
Mupa oOydarouuxcsi, B (pOpMUpOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIICIOBAHUI.

B ocHoBy Kypca pusuku 1151 ypoBHS CpeIHEro 00111ero oopa3oBaHus MOJI0KEeH
pAIl uaeh, KOTOPbIE MOKHO PACCMATpPUBATh KaK MPUHIIUIIBI €M0 OCTPOCHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (pU3MKH
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Benymmm B Kypce sBisercs
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
($uU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU TTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce busuku npejmnonaraet 3HakoMCTBO
C IIHUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN M3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs IOCPEACTBOM BBEACHHUS DIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke O0O0CYKIeHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBanus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3HUECKOU TEOpHH, posii (hyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O MPUPO/JIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUM, JUIs ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alliyd SKCIEPUMEHTATBHOM AESTENBHOCTH O0YYarOIIMXCS.
Ji1st 6a30BOr0 ypoBHA Kypca PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (usuke OOBETWHEHBI B OOIIMIA CIUCOK YYEHUYECKHX MPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM MepedyHe J1a0OpaTOpHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl Y4aCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHUs kaOuuera ¢usuku. Ilpu
3TOM 00€CHeYMBAETCsl OBJAJCHUE OOYyYalOIIMMHCS YMEHUSAMH MPOBOJIUTH
KOCBEHHbIE HM3MEPEHHUs, HMCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yIENSIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 7151 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO 3a1aHHOU
¢u3nyecKol MOAENbI0, TMO3BOJAIOIINE NPUMEHATH U3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pazlena Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 33JaHUS HA



0oOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SBJICHUH M IPOLECCOB B OKpYKarolIen
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJENM IJi1 CUTyalud IpPaKTHKO-
OpUEHTHUPOBAHHOI'O XapakKTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecneueHn0 y4yeOHOro mporecca 06a3oBblii ypoBEeHb Kypca (PU3MKH Ha YpPOBHE
CpeIHero oomero oOpa3oBaHUs JOJDKEH H3Y4yaThCsl B YCJOBMSIX MPEAMETHOIO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MNpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IMkia. B kabuHeTe (U3MKHU JOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpyIOBaHUE MAJSl BBIMOJHEHHs] YKa3aHHBIX B Iporpamme IO
(¢u3rKe yUeHUYECKUX NMPAKTUYECKUX paboT U JEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JleMOHCTpalMoHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAaHOBKY
NEPEYUCIEHHBIX B MporpaMMe 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpAUUW s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX SIBJIEHUA M  IPOLECCOB, HOMIIMPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHME [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecrneunBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMaThuyeckue KOMIUIEKThI
Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMU LEJISIMU U3y4YEeHHS (PU3UKHU B 001IEM 00pA30BAHUM SIBIISIIOTCSA:

e (opmMupoBaHHWE HHTEpEcCa W CTPEMJICHHSA OOYydYaolUXCs K HAyYHOMY
U3YYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHKE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

* (opMupOBaHHE HAYUYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepUH U PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;

e (QopmMupoBaHuE yMEHUIl OOBSACHATH SIBJIECHUA C HUCIOJIb30BAHUEM
(bu3MYEeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEbCTB;

e (opMHpOBaHHUE MPEACTABICHUI O poju (DU3UKHU ISl PA3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHHe 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIOIMX 3a1ad B

npolecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

* TIPHOOPETEHHE CUCTEMBI 3HAHUI 00 001X PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;



e (opMupoBaHHE YMEHUH TIPUMEHATH TEOPETHYCCKHE 3HAHHUS IS
00bsiICHEHUS (PU3MYECKUX SBJICHUH B TMPUPOAEC € I TMPUHITHUS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CMHOCOOOB pEUICHUS Ppa3IMYHBIX 3aJa4d C SIBHO 3aJIaHHOU
GbU3UYECKOM MOJEIbI0, 3a7ad, IOAPa3yMEBaIOMUX CaMOCTOSTEILHOE
co3/laHne (PU3MIECKON MOJICIH, aICKBATHOM YCIIOBUSM 3a]1auu;

e TOHMMaHUE (UBUYECKUX OCHOB W NPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIQICHHE METOJAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W IPOBEACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanur WHGOpMAaIUH,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3JIaHME YCJIOBHH ISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JICSITETbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE CpPEIHErO OOIIETO
obpazoBanust otBoauTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEINO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemyaraemerii B mporpamMme 1o GU3WKE TEPEUYCHb JTa0OpPaTOPHBIX U
NPaKTHYECKUX PAOO0T SBISICTCSA PEKOMEHJIOBAaHHBIM, YUYHTENb JIeJaeT BBIOOD
POBEJICHUS J1aOOpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBHUIYATHHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. PoJib 3KcriepuMeHTa 1 TEOPUH B MPOLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3anyeckux sSBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usmku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, cKoOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJInHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH H HEPEMEUICHUS
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaeHHS.

Kpusonunennoe npuxenue. /[BmxkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHAs CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBAa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JIBUYKEHUE CHAPSI0B, LIEMTHbIE U PEMEHHBIE TIEpPEIayuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmtonenne ABmkeHUs Tena, OPOIIEHHOIO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBYKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUs MIAPHUKA B BA3KOMN KUAKOCTH.

N3yuenune aBuxeHus Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIs MaTepUagbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuma Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOTO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pPE3UHOBOM 00pasiie, OT X AehopMaIiii.

HccnenmoBanne yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKH (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCa.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM TO4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOM NpykuHBL. [loTeHIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMN.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MonekyasipHas (pu3uka 1 TEpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aUMOJICMCTBUSI YaCTUI] BEIIECTBA. MoJAEnu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM DSHEPrMy TEIUIOBOTO JBWXKEHMA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OnbIThl 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnebIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HuTroCTpUpyronas Npupoay JaBICHHsS ra3a Ha CTEHKH COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonnuecTBo TemnoTsl U paboTta. BHyTpeHHsis
DHEpPIrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHASI TEINIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuki. HeoGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ [EWCTBUS — TEIJIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIJIOBBIX MamuHaxXx. KoladduiueHT mone3Horo
nerictBusl TeruioBord MammHbl. [lukin KapHo u ero kodpduumeHT moe3HOro
JNEUCTBUA. DKOJIIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU pPaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue >gupa B
JaTYHHOU TpyOKe MmyTEM TpeHusl (BUIECOAEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO34yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. DPazoevie nepexoonl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBneHuwe wu
KpUCTayi3aius. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX NTAPOB.

Kunenue rnpu moHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEepeHUs BIaKHOCTH.

HaGnronenue HarpeBanust v MiaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JjaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLUs TEIl. DIEKTPUUECKU 3apsi. J[Ba BU1a 2JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOgHUKHN,  JOUAJAEKTPUKA W MOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUs
IIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpspok€HHOCTE  dnekTpuueckoro mnods.  [IpuHnun



CYIIEPIIO3ULINM DJIEKTPUUECKUX TOJIeH. JIMHUKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratudeckoro nosjs. [lorennuan. Pa3HoCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUECKOM mMoiie. Jluanexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, dJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B DJIEKTPOCTATUYECKOM TOJIE.

3aBHCHUMOCTb  JJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAJIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenue. 3akon OMa 1714 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeNbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimHOCTB
AIEKTPUYECKOTO TOKA.

DIJIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUu4yecKoi 1enu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MpUMECHAas MPOBOJIMMOCTH
oJIynpoBOIHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE MPOBOJHUKOB.

[IpssmMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
raJqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Vuenuueckuii axcnepumenm, nabopamopmusie pabomul

N3ydenune cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 35IeKTpOABUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JMHEWHas (QYHKIHA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeIJI000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIMJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJUTHUYECKAS  JAMCCOLIMALUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTHE), JBUraTeIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsSI COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI HPUHTED, AIEKTPOHArpeBaTEIbHbIC puOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUHUU. [[pUHIUIT CynIeprIO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKUMU. KapThHa JMHUKA MAarHUTHOW HHAYKUIHUHU TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA HHAYKIWU
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM IMoJje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMAarHUTHOM WHAYKUMHW. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanest.

BuxpeBoe nanexkrtpuueckoe Tmosie. DIEKTPOJBIXKYILAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTUIl, THIYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMATrHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBMKYILIEH CHIJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBiieHME CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonmul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Pasnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpPOMACHUMHbIE KON€0AHUSA

KonebarensHass  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnueckue konedanus. Ilepuoa, wacrtora, ammmryga v (aza xoseOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosne6anwuii. [IpeBparieHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHus.

[lepemennpiii  TOK. CUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpedICHUE IEKTPUIECKON
SHEPruu. DKOJIOTHUECKUE PUCKHU TPHU MPOU3BOJACTBE AekTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxaromumx KojieOaHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHHUM PE3UCTOPa, KaTYyUIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACChI Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B LIETIH U3 MTOCIEIOBATEIBRHO COETUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHEeHHsi W JJIMHA BOJHBL [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiis MEXaHUIECKAX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHHUE, ToJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkasa 37€KTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUSA. Pagnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nntepdepeHnu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, nHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpAsMonMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

Otpakenue cBera. 3aKoHbI oTpaxkeHus cBeta. [locTpoeHue n3obpakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceeta. CiaoxHbIN coctaB Oenoro cseta. LIBer.

Cobuparomiue u paccerBarolye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bL. [locTpoenne n3o0paxkeHnii B COOMPAIOIINX U
pacceuBaromuX JUH3aX. @opmysa TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [udpakunonHas pemeéTka. YCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIYIIa,
doToamnmapat, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonHEHOE pacpOCTpaHEHNUE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOEe BHyTpeHHEE oTpakeHue. Mozens CBETOBOA.

NccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue narepdepeHnnn ceera.

HaGnronenue nudpaximm ceera.

HaGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ NOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaOnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHune nokazaress npesoMIIEHUs CTEKJIA.



UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAIBLHONH TEOPUU OTHOCHUTEIbHOCTH
['paHnIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTyaThl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C SHEPrUEl U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHU
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

®otonbl. Dopmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue gporodrddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotorddexra. YpapHenue DiiHmTeHa 111 Gotorddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTUMK, cCoTHEUHAas Oarapes, CBETOANO/I.

Llemoncmpayuu

®oto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GhoTodddexra.

CBeToauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIUIOLIEHHE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YECHHUE.

TexHuuecKkre yYCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Halnronenue iMHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHEHIaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpsITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa no onpeaeneHuio coctaBa paguoakKTUBHOTO
wsnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BiusiHue
PaaMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjapa. M30Torsl.

Anbsda-pacnaa. ONEKTPOHHBIMA W TO3UTPOHHBIN OeTa-pacman. [amma-
U3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sA1ep.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpoOGraeMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SEPHON IHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOJIelcTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U IMPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonmul

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JBIDKCHHUE.

CoiiHeuHas cucrema.

Connne. ConHeuyHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[lyTte — nama I'anaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B SApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060mna. Pazberanue rajiakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnooenus

HabintoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylapus U IpKHUe 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpoOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOU KapTHHE MUPA, pOJib PU3UIECKON TeOpUun
B (popMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEJICTABJIEHUI O PUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pUsnMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTmpe/eeHIe TIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKON peIETKH, CIIEKTPaIbHbIA aHATIH3.



leoepaghus:  MarHuTHBIC TIOMIOCAa 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpETHETO OOIIero
oOpa3zoBaHusi (0a30BbIM YpPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U ONbITA IESITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpPECAxX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHCIIC B
JIESTEbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOI0 BOCIIMTAHUSA:



MHTEPEC K pa3IuyHbIM cdepaMm npodhecCHOHATBHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPAa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TIJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEICTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMPEHHUE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3BHUKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATh MIPOCKTHYIO U UCCIE0BATENbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYyTITIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh WEIH ACATEIbHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTH KECHHS,
BBISBISATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEHOUIUXCS
MaTEPUATBHBIX U HEMATEPUAIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJEACTBUMN AEATECIHLHOCTH,
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJAMH JCATEIHHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YUCOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TNPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3WPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJNydeHHUS WH(POpMAIUK (U3UIECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETANi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPEACTBA  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0ICHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMmarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3alIiy.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4ETOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPAMHHUPOBATHh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenarTb poid C y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXIOT0 YYaCTHHKA KOMaHIbI B OOIIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B pa3IMYHbIX
CUTYAaIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIE NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IJIAH PEIICHHUS PAcdyE€THBIX M KadueCTBEHHBIX
3a]1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU I OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPH aHAINW3E pe3yIbTaTOB
NESTENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMIpU aHallu3e pe3yJbTaToB
NEeSATENHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMIPOTPAMMBI 110
busnke g ypoBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEIUICKT, IpeanoiaraImii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHHIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K koHny o0yuenus B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJENIECH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHBIN a3, MOACIU CTPOCHUS Ta30B, )XKUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 33]1ay;

pacno3HaBaTh (PU3NUYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/IHOE MAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJIECHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEHHE O0bEMa TN MpU HarpeBaHUM (OXJaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Aalus, KUIIEHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXIYy IapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCax, EKTpU3alus Tell,
B3aUMOJICCTBUE 3aPs/IOB;

ONHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3YysS (PU3NUYECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KHHETHYECKas: dHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JIBMKEHHUS MOJIEKYJ, CPEJHEKBaApaTUIHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOO(QGUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTens; MpU OMNHCAHUU
IPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJb3YEMbIX BEJIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMHU BEIHMUHNHAM;

OIMUCBIBATh U3YUYEHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUUYECKUE
SIBJIEHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE TOJIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHWM TNPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYCHMsS] WU EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHCHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAaHCHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIUA CHWJI, NMPUHUUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS X 0€30MaCHOTO MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 1O HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAI0KEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCMOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOMYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOro TPyJa MpU MPOBEIECHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3YS (hM3MUeCKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMH ISl TIOUCKA, CTPYKTYpUPOBAaHUS, UHTEPIPETALNN U MPEJCTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJAPHON HHPOPMALMM, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEro MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KU3HU AJIS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paCHpeAesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOM MPOOIEMBI.

K koniry o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMarHuTHasT WHAYKIUS, JACHCTBHME MArHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacHpOCTPAHEHUE CBETAa, OTPAXKECHHE, MPEIOMIICHHUE,
uHtepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuit 3pdext (potoaddexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MAarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHina, WHIYKTUBHOCTB
KATYIIIKW, DHEPrus HJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenbHOM KOHTYpE, 3apsl M Ccuja TOKa B TMpoIecce
TApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUI
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS W €IAUHUIIBI, YyKa3bIBaTh
(dbopMyIIbl, CBSI3BIBAIONIME TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU,

ONUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3rUecKkue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, NEPUOJI TOJypaciajia, SHEPTHsl CBI3U



ATOMHBIX S7Iep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U EJIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHLHOTO M MapaliIeIbHOTO
COCIMHCHMS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHWE OWHINTEHHA i doTtodrddexra,
3aKOH COXPAaHEHWS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUUECKOT0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MoCTynaTsl bopa,
3aKOH paJM0aKTUBHOTO pacmajia, Mpu dTOM pa3InudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeeNATh HAIIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 WCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodemMy/3a1ady U TUIOTE3y Y4eOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, IIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNU;

WCCIICIOBATh 3aBUCUMOCTH (PU3MUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

cobnoaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUHBYIO
IIETIOYKY PAaCCYyXJACHUW C OMOpOH Ha H3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YISOHBIX 3a]1a4 COBpEMEHHBIC HH(DOPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANN U TIPEIACTABJICHUS
y4eOHOW W HAyYHO-TIOMYJIAPHOW WHGOpPMAIIUHU, IOJYYCHHON W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MMOJTydaeMyIo HHPOPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAalIuH, NPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIOIh30BAHUS B IIOBCEAHEBHOM
KU3HU;

IPUBOJIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyHIe C BBHIMOJIHCHHEM pPa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHAPOBAaTh PabOTy TPYNIbL, PAMHOHAIBHO paCHpeneisaTh OO0S3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHsX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBACMON ITPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBOo 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposbie)
pa3aejioB H TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsbl padoThI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O IO3HAHUSA
11 ®dusnka 1 METOIbI ) bubmnoreka [IOK
' HAYYHOTO TO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
Bbu6mmorexa [JOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Jluamuica 7 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHUSI B 6 | | bubnmorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBBI
3.1 MOJICKYISIPHO 9 1 bubmmorexa [IOK
' yp . https://m.edsoo.ru/7f41bf72
KHUHETUICCKOU TEOPUU
19 OCHOBBI 10 1 bubmuorexa [JOK
' TEPMOJAUHAMUKU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.3 ArperaTipie > https://m.edsoo.ru/7f41bf72



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

COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bub6mmoreka [JOK
4.1 1
IICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 AIEKTPUUYECKUHN TOK. 12 bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME



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

11 KITACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasuesion (undposbie)
Koutpoasnbie | IlpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgea 1. JIEKTPOAUHAMMUKA
MarunuTtHoe 1oJe. BuG LIOK
nOIMoTEKA
1.1 11 1
D7IeKTpOMArHHTHAS 3 https://m.edsoo.ru/7f41c97¢
WHIYKIUSA
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbI
MexaHudeckue u
2.1 3JIEKTPOMArHUTHBIC 9 1 bubmorexa LHOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHu4eckue u 5 1 bubnuorexa [JOK
' DJIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41¢c97¢c
but6mmoreka [IOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEITUAJIbHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEUATIBHOU 4 | bu6mmoreka [IOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOM 6 bubmuorexa [JOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNIeMEHTHI aCTPOHOMUU U 7 | bu6nmoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubnuorexa [JOK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Jlara nudppoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
®usznka — HayKa O MPUPOJIE.
1 Hayunsie MeTZ bl HOSH;HI/ISI 1 bubmotera [JOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeT0 MUpPA
Ponw 1 mecTo pusuku B
OPMHPOBAaHHH COBPEMEHHOM
2 1(-11)21 quOI;I KapTHHBI hfld a, B 1 bubmotera [JOK
y pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU eATETbHOCTH
Jroen
MexaHn4ecKoe ABMKCHHE.
OTHOCHUTENBHOCTh
3 MEXaHUYECKOTO JIBUKECHUS 1 bubmmorera [IOK
g ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTS,
YCKOpEHHUE
4 PaBHOMEpHOE MIPSMOTMHENHOE ) bubnuoreka [IOK
JNIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE | bubnuorexa [JOK
MPSIMOJIMHEUHOE JIBUKCHUE https://m.edsoo.ru/ff0c372¢
CB00OOIHOE MMaICHHE.
6 Yckopenue cBoOOIHOTO 1 bubmorexa [IOK
p A https://m.edsoo.ru/ff0c39cc
MaJIcHUst
7 KpuBonuHeiiHOE IBUXEHUE. 1 bubmuorexa [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

JIBrm>keHre MaTepuanbHON
TOYKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTEIBHOCTH
lNanunes. MaepuuansHble

bu6mmoreka [JOK

8 cuctemsl orcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3akoH HbroToHa
Macca tena. Cuna. [Ipunuun

9 Cymnepro3uiuu cuil. Bropou bubmuoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH

10 Tpetuu 3akoH HeroToHa m1st bubnuoreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. [lepas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubmuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuia COnpoOTUBIICHUS bubnuorexa [JOK
MPU JBUKEHUU TEJIA B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM raze
[ToctynarensHoe n
BpaIliaTeIbHOE JBUKEHUE

14 a0COJIFOTHO TBEPOTO TEa. bubnmoreka [[OK
MowmeHnT cuisl. [lnedo cuel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 NmMnynsc MaTepuanbHOU TOYKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABMKEHUE

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOITHOCTD CUIIBI.
Kunernueckas sneprus
MarepualibHON Touku. Teopema
00 M3MEHEHUH KUHETUYCCKOU
SHEPTUU

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHunanbHas 3HEprus.
IToreHumanpHas sHEpPIrust
ynpyro n1eopMupOBaHHON
npyxuHsl. [loreHnmanbHas
SHEpTrus Teja BOIU3U
MMOBEPXHOCTH 3eMITH

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[MorenumnansHbIe 1
HETOTeHIHaIbHbIe CHIIbI. CBS3b
paboThl HEMTOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXaHHYECKOH
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPruu

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

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM DHEPIUHU Tesa Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonrponbHast pabora o Teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKoe
newkenue. duddysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozaenu CTpoeHus
ra3oB, )KHUJAKOCTEN U TBEPABIX
TEen

23

Macca monekyn. Konuuectso
BellecTBa. [locrosHHas
ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[[Txana remnepatyp Llenscus

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

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

26

AOcomoTHas TemnepaTypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambroHa. ["a30BBIC
3aKOHBI

28

JlaGoparopHas paboTa



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

«HccnenoBanue 3aBUCUMOCTH
MeX1y apaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3ay

I/I3OHpOI_[€CCBI B NACAJIbHOM I'a3€

29 U uX rpaduyeckoe bubmorexa HOK
P https://m.edsoo.ru/ff0c570e
TpeACTaBICHUE
BnyTtpennss sneprus
TEPMOIMHAMHYCCKOH CHCTEMBI
30 U CIIOCOOBI €€ U3MEHEHHS. bubmuoreka [{OK
KonugectBo TemnoTs! 1 padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss dHeprus
O0JTHOATOMHOTO HJICaJIbHOTO Ta3a
31 Bunsl Temonepenauu bubmorexa HOK
A pea https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTE
1 BellecTBa. KoinuecTBo TEmioThl bubmuoreka [JOK
MIpU TeIIonepeaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIif Iporiecc
[TepBrIil 3aKOH TEPMOAMHAMUKHU
33 1 €ro MPUMEHEHHE K bubmmorera [TOK
p https://m.edsoo.ru/ff0cSefc
U30MpoIeccam
HeobpaTtumocTs poreccoB B
34 npu (I)) e. Bropoit I3)aI<0H bubmorexa HOK
PHpOJE. BIOP https:/m.edsoo.rw/ff0c6230
TEPMOIMHAMUKHU
35 [punnun nevicteus u KIT bu6mmoreka [JOK
TEILIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJI
37 DKOJIOrH4€eCKHe MpoOIeMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOHEPTETUKHI

O6oO0maromuii ypok
38 <<M0JIL:K HI;JIl Hai}I/I:bI/ISI/IKa bubmmorexa [JOK
yip ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KontponbHas paboTa mo Teme
39 «MonexynsipHas ¢pu3nka bubnmorera LHOK
Y ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOMHAMUKID)
[TapooGpazoBanue u
40 KoHzieHcanusd. Mcnapenue u bubmorexa HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOcCo0THAS U OTHOCHUTEIIbHAS
41 BJIAXHOCTh BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.1u/ff0c64d8
Hacepiennsiit nap
Teepnoe Teo.
Kpucrannuaeckue u amopHbie
4 Tesia. AHU30TPOIIHSI CBOUCTB bubnunorexa [JOK
Kpuctamios. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctaybsl. CoBpeMEHHbIE
MaTepUaIbI
[InaBneHne U KpUCTaTH3AIHU.
43 YV aenpHas TemioTa MiaBICHUS bubmorexa I[IOK
a ’ https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0C6820
DneKTpu3aIus Tel.
45 DneKkTpuyecKuH 3apsia. [Isa bubmmorexa [IOK
P PAL https://m.edsoo.ru/ff0c6bce
BH/JIA DJICKTPUYECKHUX 3apsiIOB
46 [IpoBOIHUKY, TUBTIEKTPUKHU U bub6manoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

TOJTYTIPOBOTHUKH. 3aKOH
COXPAaHEHHUS IEKTPUUYECKOTO
3apsna

https://m.edsoo.ru/ffOc6bcc

B3anmMoencTBue 3apsioB.

bubmunoreka [IOK

47 Sakon KyHOHa'_TOqeqHHH https://m.edsoo.ru/ff0c6ced
ANEKTPUUYECKUU 3aPsijl
HanpspkeHHoCTb
ANEKTPUYECKOTO TOJISL.
48 [IpuHnun cynepno3unun Bubnmorexa [IOK
N https://m.edsoo.ru/ff0c6df2
BJIEKTPUYECKUX MoJeu. JInnnn
HaNpsKEHHOCTU
PaGora cun
49 3JEKTPOCTATHUECKOTO MOJIS. bubnnoreka [IOK
[Torenman. Pasnocts https://m.edsoo.ru/ff0c6£00
HNOTEHLUAJIOB
[IpoBOIHUKY U TUANEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6mmoreka [JOK
51 DnekrpoeMkocTb. KoHnencarop httos://m.edsoo.ru/f0cT126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCaTOpa. DHEPrus Bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlabopaTtopHnas pabota
53 "N3MepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHuumn nencTeus u



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

MpUMEHEHHEe KOHIEHCATOPOB,
KONMPOBAJIBHOTO amapara,
CTPYHHOTO ITPUHTEPA.
DnekTpocTaTHYecKas 3aIluTa.
3a3eMyieHHE 3JIEKTPONpUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHUS.
ITocrosunbi TOK. CHuna Toxa.
Hanpspkenue. ConpoTHBICHHE.
3akoH Oma aJig yyacTka 1enu

56

ITocnenoBsarensHOE,
napajuieIbHOe, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«3yueHue cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa aJ1s1 OJTHOM
(3aMKHYTOM) 3JIEKTpUYECKON
nenu. KopoTkoe 3amMbIKaHMeE.
JlaGopaTopHas pabota
«M3mepenne D/1C ncrounuka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHHSD)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAas MPOBOAUMOCTD
TBEP/BIX METAJLJIOB.
3aBUCUMOCTb COIPOTUBIICHUS



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

METAaJIJIOB OT TEMIIEPaATypPHI.
CBepXIpoBOAMMOCTh

DNeKTpUYEeCKUH TOK B BaKyyMe.

60 CBOMCTBA DIIEKTPOHHBIX MTyYKOB
[TonynpoBoaHUKH, UX
coOCTBEHHAas U MpUMECHast

61 poBOANMOCTh. CBOMCTBA p—n- Bubmmorexa LIOK

https://m.edsoo.ru/ff0c84ae

nepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUUECKUU TOK B

acTBOpax U pacruiaBax
62 SJICKTPEJII/ITOI]:. bubamorera LHOK

https://m.edsoo.ru/ff0c82ba

DNEeKTPOUTHYECKAs

JUCCOITHAITUS. DIEKTPOJIN3

DJIEKTPUYECKUHU TOK B Ta3ax.

63 CaMOCTOSATEIbHBIN U bu6mmorexa [JOK
HECaMOCTOSITSIIbHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpuueckue npruOopsl U

64 YCTPOWCTBA U UX TIPAKTUIECKOE bubnmorexa [JOK
npumeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok bubnmoreka [JOK
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnexrpocraruka. [TocTosHHBIM bubnuoreka [IOK

3JeKTpu4ecKuii TOK. Toku B
Pa3IMYHBIX CPEIAX»»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepHelii ypok. KonTponabsHas

bubnnoreka [IOK

67 €a60Ta 1o Teme " I https://m.edsoo.ru/ff0c8c56
DJIEKTPOAMHAMHUKA
Pese 1 VPOK.
68 O60g BI:;)H }lelpﬁ OK II0 TEMaM 1 bubmmorexa LIOK
[Haromu yp https://m.edsoo.ru/ff0c8f6¢
10 xiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsnyecTBO yacoB DJIeKTPOHHbIE
(1]
Jr:[;ﬂ Tema ypoka Beero Koutpoabubie | IpakTHueckue fl[:;:ennﬂ :;I[()l:l[;(())];:feﬂbﬂble
padoThbI padoTbI pecypesr
[TocTostHHBIE MArHUTHI U UX
B3auMojiericTBre. MarHuTHoe
1 nosie. Bexrop MarHuTHOU 1 bubnmorexa LHOK
. https://m.edsoo.ru/ff0c9778
UHIYKUUU. JIMHUM MarHUTHOM
WHIYKIIUU
MarnuTHO€e noje TpOBOJHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHas pabota
3 «3yyenne MarHuTHOTO MO 1 1 Bubamorexa [JOK
https://m.edsoo.ru/ff0c98fe
KaTYILIKH C TOKOM»
JlelicTBME€ MAarHUTHOTO TTOJIST Ha
MPOBOJHUK ¢ TOKOM. Cuna
4 Awmrepa. JlaboparopHnas pabota | | bubnuorexa [JOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JleficTBMe MarHMuTHOTO ITOJISI Ha
5 JIBIDKYIIIYIOCS 3apsKEHHYIO 1 bubnuotexa [JOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
PaGora cunsl Jlopenia
6 DJIEKTPOMArHUTHASI MHYKIIHS. 1



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

[ToToKk BEKTOpa MarHUTHOM
uaaykuu. DJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlabopaTtopHnas pabota
«HccnenoBanue sIBICHUS
AIEKTPOMArHUTHOM WHIYKIIHI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTSH. SBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUU. DHEPrust
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
noJie

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCcTporucTBa U UxX
IIPUMEHEHHUE: IIOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JNEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTaPHbIX
YacTHLl, UHAYKLIIMOHHAsS [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJie.
DJIEKTPOMArHuTHAs UHYKIIUS»

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhast padbota no teme
«MarsaurtHoe 1noue.
SHGKTPOMaFHI/ITHaSI HHIOYKIOUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnueckue
KosieOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJICOaHU M.

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



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

[IpeBpanienue 3aepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
NIEpPHUOa MaJIBIX KOJICOAHHIA
rpy3a Ha HUTHU OT JJIMHBI HUTH
Y MacChl Tpy3a»

14

Kose0aTenbHBIN KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIEC KoJeOaHus
B HA€aJIbHOM KOJIEOATEILHOM
KOHTYpE. AHAJIOTHS MKy
MEXAHNYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJIeOaHUsIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IH 3Hepr1/n/1 B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmx
KoseOaHusx. BeIHyKIeHHBIC
MeXaHUYECKHE KoJieOanus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIE KOJICOAHMS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMEeHHBIN TOK.
CHHYCOUIATbHBIA
IIEPEMEHHBIM TOK. MOITHOCTh
NEPEMEHHOT0 TOKa.
AMIUTUTYTHOE U JICHCTBYIOIICE
3Ha4YCHHUE CUJIBI TOKA U

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

HaIps>KCHUA

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
noTpeOJIeHUE FITEKTPHUIECKOM
SHEpPIUn

19

YCTpoUCTBO U MMPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, T€HEpaTopa
MIEPEMEHHOT0 TOKA, JIMHHUI
3JIeKTpoIepesay

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

20

DKOJIOTHYEeCKHEe PUCKU IIPU
IIPOU3BOJICTBE
anekTposHeprun. Kynsrypa
UCIIOJIb30BaHUS
JJEKTPOIHEPTHH B
MOBCE/THEBHOU JKU3HH

21

MexaHnueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIeKTPOMAarHUTHBIC BOJIHBI, HX
CBOMCTBA U CKOpOcTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paANOCBA3U U



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeneBuaeHus. Pa3surtue
CpeACTB CBs3U. Pagnonokanms

KonrtponsHas padora

bubnuorexa [JOK

25 «Konebanus v BOJHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHoe

26 pacrpocTpaHEeHUe CBETA B bu6nuorexa IIOK
OIHOpPOAHOM cpene. ToueuHsli https://m.edsoo.ru/ff0cd350
HUCTOYHMK cBeTa. JIyu cBera
OrtpaxkeHnue cBeTa. 3aKOHbI

7 otpaxkeHnus ceera. [loctpoeHue bubnmoreka [JOK
H300paKECHUH B IIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkane
[Ipenomnenne ceera. [lonHoe

78 BHYTPEHHEE OTPAXKEHUE. bu6nuorexa IIOK
[IpenenbHBIA YTOJ HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa)KeHUS
JlaboparopHas pabota

29 <<I/I3MIZTPCHI:/I€ H(i<a3aTen51 Bubmmorera [JOK

https://m.edsoo.ru/ff0cd67a

IPETOMJICHUS CTEKIIa»
JIunzel. [TocTpoenne

30 n300pakeHUi B JIMH3E. bu6nuorexa [IOK
dopMyia TOHKOU JINH3BL. https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
JlaGopaTopHas pabota

31 «HccnenoBanue cBOKCTB
M300paXeHUI B TUH3AX)

1 Hucnepcus cera. CaoKHBIN

coctaB Oermoro ceta. L[BeT.



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
https://m.edsoo.ru/ff0cdd1e

JlabGopaTtopHnas pabota
«Habmonenne nucriepcuun
CBETa»

WnTepdepenmus ceera.

bu6mrorexa [JOK

33 Jndpaxuus caera. . https://m.edsoo.ru/ff0ced22
Hudpakuronnas pemeéTka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuodOpsI 1

35 YCTPOMCTBA U YCIIOBUS UX
6€301acHOT0 NMPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH

36 KJIACCHYECKON MEXAHUKH. bu6mmorexa [JOK
[MoctynaTel crienuaibHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. bu6muoreka [IOK
3ameJieHHe BpEMEHH U https://m.edsoo.ru/ff0cfad2
COKpAI[EHUE JITTMHbI
DHeprus u UMIYJIbC

13 PENATUBUCTCKOU YACTHIIBI. bubnuoreka [JOK
CBs13b MacChlI C SJHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPIHUsl MOKOS
Kontponbnas padota «Onrtuka.

39 OcHOBBI cielMaNbHON Teopun buommorexa LIOK

https://m.edsoo.ru/ff0cf610

OTHOCUTEIIbHOCTH

40 ®oronsl. opmyna [Inanka. bubnuorexa LIOK

DHeprus U UMIYJIbC POTOHA

https://m.edsoo.ru/ff0ctel6



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
https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCTIEI0BaHNE

bu6moreka [JOK

41 otodddekra. O A.T.
porosdext HITRL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddekra.

4 VYpaBHeHUe DUHINTEHHA JUIs bu6mmoreka [IOK
dotorddekra. «Kpacuas https://m.edsoo.ru/ff0d015e
rparuiay Goroaddexra
Hasnenue cera. OnwiThl 11. H.

43 JleGeneBa. XumMudeckoe bubmoreia LHOK

YOAERA. https://m.edsoo.rw/ff0d04a6
JICUCTBUE CBETA
TexHn4eckue ycTpoicTsa u
MPaKTHYECKOE MPUMEHCHHUE:

44
(dhoTosmeMeHT, (OTOIaTUHK,

CoNTHEYHas OaTapes, CBETOUO]T
Pemenue 3agau no reme

45 «DJIeMEHThI KBAaHTOBOM bubmmorexa OK

https://m.edso0.ru/ff0d0302
OTITHKM»
Mogens aroma ToMcoHa.

46 Omnertel Pesepdopaa o bubnmnoreka [JOK
pACCESHUIO O-YaCTHLI. https://m.edsoo.ru/ff0d091a
[lnanerapHas Mozienb aToMa

bubnunoreka LIOK
47 [Toctynater bopa
y p https://m.edsoo.ru/ff0d0afa
H3nydenue u norioumeHue

43 (hOTOHOB TP TIEpexo/ie aToMa bubnuorexa [IOK
C OJTHOTO YPOBHSI DHEPTHUH Ha https://m.edsoo.ru/ff0dOafa
npyroi. Buasl ciekTpos

. bubanoreka IIOK

49 BotHOBBIE CBOMCTBA YaCTHII. nomroreka [

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Bounbl e bpouis.
KopnyckynsipHO-BOJTHOBOU
nyau3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHHE

OTKpbITHE PAOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo

bubnuorexa [JOK

50
OIIPELICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyYCHUS
CaowuctBa anbda-, 6era-,
51 ramma-u3iydeHus. Bnusaue
pPaZlOaKTUBHOCTH Ha )KHUBBIC
OpTraHHU3MBI
OTKpBITHE TPOTOHA U
HenTpoHa. M3oTomnsl. Anbda-
52 acnaz. DIIEKTPOHHBIN U bubmmorexa TIOK
P ’ Tp https://m.edsoo.ru/ff0d1162
HO3UTPOHHBIN OeTa-pacmna.
lN'amMmma-uznydenue
OHeprus CBA3U HyKJIOHOB B
sape. SnepHbie peakuum.
53 Hﬂpe HLII/va eaKTE IIpoOaemsbl bubmmorexa TIOK
p P p- 1P ’ https://m.edsoo.ru/ff0d1356
MEePCIIEKTUBBI, IKOJIOTUICCKUE
ACTICKTHI SICPHOM SHEPTCTUKU
DIeMEeHTapHbIC YaCTHUIIBI.
OTKpbITHE TTO3UTPOHA. MEeTO 1Bl
HAOIO/ICHUS ¥ pETHCTPaIIH
P b bubmuoreka [JOK
54 3JIEMEHTAPHBIX YACTHIL.

Kpyrusiii cron
«DyHIaMEHTaJIbHbIE
B3aUMOIeUCTBUs. EnMHCTBO

https://m.edsoo.ru/ff0d0e38



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

(U3NUECKOU KApTHHBI MHPay

55

Bug 3Be3nnoro neoda.
Co3Besausi, spKue 3BE31bl,
IUTAaHETHI, UX BUANMOE
nprkenne. CoHeyHas
cucreMa

56

Comnaue. Congeunas
aKTUBHOCTE. MICTOUHUK
sHepruu CosiHIA U 3BE3]

57

3B€31IBI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOHW TIOCJIEIOBATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHBIE MPEICTABICHUS
0 MPOUCXOKICHUH U IBOJIOLIUN
CoJHIa U 3BE31

58

Mueunsi [1yTe — Hama
T'amakTuka. [Tonoxenue u
nexenne CoHia B
T'amakTuke. ["'anakTukm.
UepHbie IbIpHI B AIpax
TraJIaKTHK

59

Bcenennas. Pazoeranue
ranakTuk. Teopus bosbiioro
B3pbIBA. PenmkToBoe
n3nydyeHue. MeraranakTuka

60

Hepermiennsie npo0iaeMbl
aCTPOHOMHUU




61

KonTponbnas pabora
«DIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

62

Oo6o6maromuii ypok. Poib
(U3MKH ¥ aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOIOTMYECKOM, COITMAIILHOM
U DTHYECKOH cepax
JEATEeILHOCTH YeJIOBEKa

63

O6o06maromuii ypok. Posis u
MecTO (PU3MKHU U aCTPOHOMUU B
COBPEMEHHOMN HAYYHOI
KapTHHE MHUpa

64

Ob6o06maromuit ypok. Poib
¢uznueckoil Teopuu B
(dhopMupoBaHUH
MpeACTaBiIeHUH 0 pu3nyeckon
KapTHHE MHpPa

65

O6o06maromuii ypok. Mecro
(u3HYeCKOi KapTUHBI MHpa B
o01eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IPEJICTABICHUN O MPUPOJIC

66

PesepsHbIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas
WHIYKIHS

67

PesepBHblii ypok. OnTuka.
OcHOBBI cIElIMANIBHON Teopun
OTHOCHUTEIIEHOCTH




68

Pesepnsiii ypok. KBanToBas
(buszuka. DIeMEHTHI
aCTPOHOMMH U acTPOUUKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

- 10-#1 knacc: Mskumes I 4., byxosues b.b., Corckuii H.H. nox pegakiueit
[TapdenTtreBoit H.A. Axnmoneproe o61ectBo «M3narensctBo «IIpocBemeHue
Ax1monepHoe o0miectBo «M3narenbctBo «lIpocBemenue»

-11-i knacc: Msikumes I'.J1., Byxosues b.b., Hapyrun B.M. nion penakiueit
[TapdenTtreBoit H.A. Axnmoneproe o61iectBo «M3narenbcTBo «IlpocBerieHue.
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemennes

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






