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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHTAHHS H
KOHIICTIIIUMA TIpeTno/laBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeibHbIE MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeboBanusiM GI'OC COO K mnaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeensitoTcs OCHOBHBIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEr0 OOIIEro 00pa3zoBaHus, JIaHUPYEMbIE
pe3ynbTaThl  OCBOEHHUS Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem Mupe. IKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOIUi
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMNpenenseT XapakTep UM pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHsI HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKA BHOCUT OCHOBHOW BKJIa/ B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (OpMUPOBaHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BHINOJHEHUN UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku i ypoBHS CpeHEro 00111ero o00pa3oBaHusi OJI0KEH
psI uaeh, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0BbenUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTPoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp’KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM PallMOHATIBHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O IPUPOJIE, FPAHULIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0JI B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIMXcCs.
Jli1st 6a30BOT0 YpOBHA Kypca (PU3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boljenenrie B yka3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsi OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBaHUsS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U
MIOCTAHOBKY OITBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHue yesieTcs pEIIeHNI0 PaCUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIINE TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOJCHH JUISi CUTyallMu TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3HKH HA ypOBHE
cpeaHero oomiero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMOHHOE 000pYT0OBaHHE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B IHporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnmueckue KOMIUIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMH TIEJIAMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaHUU SBJISTFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYyYalOIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

o (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa H3yueHHUs: OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyecKrX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne 3TUX Ienei 00ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

nporecce U3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIEHUS pPa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE€ (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHalIM3a W HHTepIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipensaraemelii B mporpamMme 1O (U3MKE MepeyeHb JabopaTOpHBIX U
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNEeHUsT J1a0OpaTOpPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®usuka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3kciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS TPUPOIbI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKHM, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuonuHeiHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAS! CKOPOCT.
[lepuon u wactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KECHUS.

[IpeoOpa3zoBaHre IBUKEHUMN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MIPOCTPAHCTBE.

Habmionenue ABMKEHHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['ammnes.  IlepBeid  3axkoH  HeroToHa.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiis
MaTepuagbHON TOUKU. Tpernil 3aKkoH HeroTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AehOpMAaIIHH.

HUccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTU. [TorennmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIMaIbHAS SHEPT U Tea BOJINU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHOBecue. Temrmeparypa u €€ namepenue. lllkama temneparyp
Lenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJealbHOTO raza. AOCOJIIOTHas TeMmIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAST 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIJIOBBIX MamuHax. Ko3p@uIueHT moie3Horo
nevctBus TemwtoBol mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY pPACHIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENE BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eewyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHBbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y AelibHasl TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUS KPUCTATUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. [[Ba Bua 3neKTpUUECKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpAHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3ME€KTPUUYECKU 3apsij.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM Toiie. JludnmeKkTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: SIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsH>KeHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHOCTh
AIIEKTPUUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1Jid oJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoiCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAy4HOI'O
NO3HAHMS: SIBJICHHE, HAay4HbId (akT, rumores3a, (Qu3mueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napaboa, runep0oiia, UX rpauku U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIBI TEIIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJUTHYECKas  AUCCOLMALNS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArPEBATENbHBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUWH. [[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAyKUMM. KapTuHa NMHUNA MAarHUTHOM WHIAYKLIHUM I1OJIS
IIOCTOSIHHBIX MarHuTOB.

MarnutHoe T10JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKEeHHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BekTOpa MarHUTHOMN
WHIAYKIUU. OJIEKTPOJABMXKYIIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. DJEKTPOJBIKYIIASA CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTb.  SIBIIGHME CAMOMHIYKLUWHW. OJIEKTPOABMKYIIAs CHJIA
CaMOWHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MAarHATHOTO TOJISL.

B3anmojeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyieOaHUU.
[IpykVMHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMarHUTHbIE KOJICOaHUsI.

[lepemennplii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa H
HaIpsKCHUSL.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPHUMEHEHHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3sonanc mnpum mocienoBaTeNIbHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacripocTpaHeHus | JyiMHA BoJHBL. [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOWCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aius, 1udpakius,
unTepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaOmronenue oTpaskeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenmenoBanne CBOVCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, ITPETOMIIEHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparomiyie 1 paccerBaromye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOSIHUE
U omnTHYecKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepennuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~MAakKCMMyMOB TIpM  MAJE€HUUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEeJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMOJIMHEHOE PpPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenune cexkTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipu3anuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

W3mepeHne nokazaresis NpejioMJIEHUs CTEKJIA.



HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEWHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €r0 YACTOTON. DHeprus
U UMIyJbC (poTOHA.

OtkpeiTre 1 uccinenoBanue Goroadpdexra. OnpiTel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBuenue DinHmTeiHa 1 Gotodaddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUuecKue YCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEIHETO (oTod¢deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Buawl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsapHo-BoaHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue YCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnrogenue IMHEeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0Ka3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas monens sigpa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepnseie peakunu. [lenenve u cuHTE3 AI€EP.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTabHbIe B3auMOJIeicTBUS. EMUHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOLINUX YaCTHLL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Buna 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeuyHast akTUBHOCTh. Mcrtounuwk sHeprun ConHuAa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM NOCJENOBATENbHOCTU. BHYTpeHHEee cTpoeHue



3BE€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006sma. Pa3z0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C MCHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOyIIapHs U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp ¥ 00BEMA TElL.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEeJ, MEXaHU3MbI 00pa30BaHMS KPUCTALTNICCKON PEETKN, CIEKTPATbHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOTo npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEUETIOBEUYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOU UEHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYEeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IpOILIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYyMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  paccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBnle uccienoBarejbcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHITHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITb NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTh 3HAaHWA TO (QU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
NIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIONIb30BaTh  CcpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBepPcAIbHbIe YueOHbIe eliCTBUS:
OCYILIECTBIISATh OOIIEHUE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHJAHOW W WHAWBUIyTbHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPIAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4E€TOM MHEHHH Yy4YaCTHUKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PadOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMPATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPU aHAIW3e pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKJIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH aIanTUpPOBAaTBHCA K
HMOIMOHAIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HCXOJSI M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOMIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEHHOE TBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKXKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOSHUE JKHIKOCTEH W TBEPABIX Tel,
U3MeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHJCHcalusl, IUIaBJICHUE, KPUCTAIM3AIMs, KHUIICHHE, BIIAKHOCTH
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICUCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIOIb3Ys (DU3UUYECKUE BEIIMYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPTrHs, MEXaHHIeCKas
paboTa, MexXaHWYecKas MOIIMHOCTh;, NPH ONMHUCAHWW TIPABWJIBHO TPaKTOBATh
(bU3MYECKU CMBICI HUCIOJIb3yeMbIX BEIMYMH, WX O0O3HAUCHUS M €IUHHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3Yysl (M3UYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJICKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
0o0O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NUYECKHE BETUUYMHBI: AJICKTPUUCCKUN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWHM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (PM3UYECKYI0 BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAIM3UPOBaTh (PU3HUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YysS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpPaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
TOPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéra, MOJIEKYIIPHO-KMHETHYECCKYI0 TEOPHIO CTPOCHHS BEIECTBAa, TIa30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPTUU TEIIOBOTO JABUKEHUS MOJIEKYI C
aOCOIOTHOHM TeMIlepaTypou, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUIECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBUS WX O€30MacHOTr0 MCIOJIB30BaHUS B MOBCETHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHU, MPU 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (QU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3yJIbTAThl OJYUYEHHOM 3aBUCUMOCTU (PU3UUYECKUX BEJIMUHMH B BUJIE
TaOIUIl ¥ TpaUKOB, IETaTh BEIBOJBI 1O Pe3yIbTaTaM UCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHHWBATh PEATbHOCTh
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOM WHGOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOJTydaeMyr0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU ISl
oOecnieueHnss OE30MACHOCTH TMPHU OOpalIeHUH ¢ MpUOOpaMU U TEXHUUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PalUOHAIBHO pacCHpeeisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TIPOOIEMBI.

K kon1y o0yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
bu3HYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3MYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiji, SJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBeTOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTromMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaaNOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTb  pa3JIMYHBIX  Ccpel) W
JIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YsAd (U3UYECKUE BEITHMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, SHEPrUsl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTa
KoieOaHU B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPHU OMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUSI W EIUHUIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUYUMHAMY,

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHMHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYpacIaga, SHEPTUS CBA3U



aTOMHBIX S7Iep, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUI CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHUS M E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbL,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapalIeIbHOrO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHHa mns goTtosrddexra,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBl, 00J1acTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIIMUA MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HUCCJICAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUUH: TPHU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIHTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATaM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTONB3YS (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a1a4u
BEIOWPATHh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIUYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALMM U NIPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHONM W3 pPa3IM4YHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIs COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaThb B TIpyHme C BBHIMNOJIHEHUEM pA3JMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PAaLUOHAIBHO PpACHpelesiTh O0OS3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJeKBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie IIpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabusbie IIpakTunuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)HapHI/ISI 1 buGnuorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTIOJICH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. UHepumanbHble CHCTEMBI bubmorexa HOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CyIepno3uiuu cuji. Bropoit 3akoH bubmmorexa OK
Hep - DTOpon https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MaTepualibHOM TOUKH

10 Tperuii 3akoH HeroToHa 114 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TskecTH. [lepBas kocMuyeckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubmmoreka [JOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPIOTO bu6mmoteka IIOK
tena. MoMeHT cuiibl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBecUs TBEPIOTO TeA
HNMnynsc MaTepuanbHOM TOUKH,

s CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK
Hmnynse cuibl. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[TorenuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN 3HEpIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
pPa3pexKEHHOT0 Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HICATHBHOTO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTb BELIECTBA.
KonngecTBo TEmIoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terionepenaye. AnunadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunnun nevictust u KIT bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexyns Ha;}[’p ¢uznka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHasI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAIIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUI
45 3apsa. [Ba BHaa sIEKTPHUECKUX bubmmorexa OK
AL A P https://m.edsoo.ru/ffO0c6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(];)n OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToyeuHbIN 2JIEKTPUYECKUI buGnuorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToeH. JInnun https://m.edsoo.ru/ffO0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKH U TUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubnuorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro NpuHTepa.
DJIEKTpOCTaTUUYECKasl 3aluTa.
3a3eMJIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHas TPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb




COIIPOTUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEepXIIPOBOUMOCTh

DJIEKTPUUYECKU TOK B BaKyyMe.

60 .
CBoiiCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBoAHUKH, HX COOCTBEHHAS

61 Y IIPUMECHAsi IPOBOAUMOCTb. Bu6muotexa [JOK
CaoiicTBa p—n-nepexo/ia. https://m.edsoo.ru/ffO0c84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

2 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIeKTPUUECKHUI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U bubnuoreka [IOK
HECaMOCTOSITEIIHBINA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexkTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE bubmuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o06maromuit ypok bubnmnorexa [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«Qnekrpocraruka. [loctosHHbIN

66 ANEKTpUYECKUN TOK. TOKHU B bubnuoteka [JOK

pasIn4HbIX cpeaax» /Beepoccuiickas
npoBepouHas paboTa npu
MIPOBEJICHNH Ha OYMaXKHOM HOCHUTEJIE

https://m.edsoo.ru/ff0c8a8a




67 Pe3zepBHblii ypok. KoHTpoabHas | bubnmnoreka HOK
pabora no Teme "DneKTpouHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6001maromumit | bubmmoreka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBULIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne
n/n Tewa ypoxa Bcero Kontpobnvie  Hpaxrireckite fI[:yT'?eHI/IH :)lg]()l)a[;((:z];feﬂbﬂble
padoThbI padoTbI pecypenI
[TocTostHHBIE MATHUTHI U KX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarnuTtHO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnBIT DpcTena. | bubnunoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 | bubnuoreka [IOK
MAarduTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 | bubnnoreka [JOK
«HccnenoBanue aeMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBHKYIIYIOCS 3apsSKEHHYIO YACTULLY. | bubnnoreka [JOK

Cuna Jlopenna. Pabota cumsl
Jlopenna

https://m.edsoo.ru/ff0c9df4




10

DNeKTPOMarHUTHAsE MHYKIIHSL.
IToTok BEeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIIEKTPOMATHUTHON UHAYKIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBICHUS
AIEKTPOMArHUTHOW MHTYKITUI

NuaykTuBHOCTB. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEeprus
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
DJEeKTPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMThl, JIEKTPOABUTATEb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
UHIYKIUOHHAs I1eYb

O6o06maromuii ypok «MaruutHoe
noJie. DNEeKTPOMarHuTHAsT HHAYKITUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal 50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no teme
«MaruuTtHoOe 1noe.
QHGKTpOMaFHI/ITHafI HUHAOYKOUA

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cad58

12

CBo06o1HbIE MEXaHUYECKHE
Kosnebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

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




rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

13

JlaboparopHas pabota
«HccnenoBannue 3aBUCUMOCTHU
Mepro/ia MajIbIX KojieOaHui Tpy3a Ha
HUTH OT JJTMHBI HUTH U MacChI TPy3a»

14

Koneb6arensusrit kouTyp. CBOOOAHBIE
AJIEKTPOMAarHuTHbIE KoJieOaHUs B
UIcaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHasiorust Mexxay MeXaHH4eCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSMU

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHYKIeHHBIE
MeXaHH4decKkue Kojiebanus. Pe3oHanc.
BI)IHY)KILGHHBIG BHGKTpOMaFHI/ITHBIe
KOJICOaHMS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Iepemennsiii Tok. CHHYCOUANbHBIN
MePEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU




19

20

21

22

Y CTpoicTBO U MPAKTUYECKOE

IMPUMEHCHHUEC DJICKTPUICCKOI'O 3BOHKA,

reHepaTopa IMEPEMEHHOr0 TOKa,
JIMHUU 3JIEKTpoliepesad

DKOJOTUYEeCKUE PUCKU TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
JIEKTPOIHEPTHH B IOBCEAHEBHON
KU3HU

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocThb pacnpoCcTpaHEHHS U JTMHA
BouiHbL. [lonepeunsie U MpoaoIbHbIE
BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

23

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
SJICKTPOMArHuTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

25

26

HpI/IHHI/IHBI pa)lI/IOCBSI3I/I H
TCIICBUACHUS. Pa3BI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanus

KonTtponbhas padora «Konebanus u
BOJIHBI»

[IpamonuHeHOE pacIpOCTpaHEHNE
CBETa B OJJHOPOJHOM cpejie.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350




Todeunslii KICTOYHUK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI

bubmuorexa [JOK

27 oTpaxkeHus csera. [loctpoeHue
p . p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
)3 BHYTPEHHEE OTpaKCHUE. bubnuoreka [IOK
IIpenenbHbIi yroy moJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPa)KEHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
[oKas3areis IPeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoeHne n3o00pakeHuit B
. bubnuorexa [JOK
30 nuH3e. opMysia TOHKOM JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTtopHast pabota
31 «HccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
0 6enoro csera. L{Bet. JTabopaTopHas
pabora «HabmroneHnue aucnepcun
CBETa»
1 Wurepdepennus ceeta. Judpaxnus bubmuoreka [IOK
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTH CBETOBBIX BOJIH. bubmuoreka [IOK

Honﬂpmaun;{ CBCTa

https://m.edsoo.ru/ff0cf02e




Onrtuueckue MpuOOphl M YCTPOKUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MIPUMEHEHUS
['panu1pl mpuMEeHUMOCTH
36 KJ1laccnueckor MexaHuku. [locTynarel bubnmoreka [JOK
ClielIMaIbHON TEOPUU https://m.edsoo.ru/ffO0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHLHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHUE bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0cfa4?2
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN
38 gacThllbl. CBSA3b MACCHI C DHEPTUEH U bubnnorexa LIOK
HpL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
KonTponbnas pabota «OnTuka.
39 OCHOBBI CIEUAILHON TEOPUH bubnmnorexa LIOK
1 p https://m.edsoo.ru/ff0ct6f0
OTHOCHUTEILHOCTH
40 ®oronsl. Popmyna [Inanka. Sneprus bubnnorexka [HJOK
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK
noOIMoTeEKa
41 otodddexra. OneiTer A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akonsl hoTordpdexra. YpaBHeHHE
42 SﬁHmTeEHa nqs)[(b(bommb(gema Bubmmorexa LIOK
A ' hitps://m.edsoo.ru/f0d01 5
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiTh [1. H. Eu6 OK
. noNImoTeKa
43 JlebeneBa. XuMuueckoe IeiCTBHE 1

CBCTa

https://m.edsoo.ru/ff0d04a6




TexHuueckne ycTpoucTBa u
MPAKTUYECKOE PUMEHEHUE!

44
dboTo3neMEHT, HOTOATIUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3aiay no reme «J€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI
46 Pesepdopna o paccessHUIO 0-9acTHIT bubmorera [JOK
PROPAATIO b ' https:/m.edsoo.ru/ff0d09 1a
[Imanerapnas Mozenb aroma
bubmuorexa [JOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB
43 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUH Ha APyroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA YacTull. BosHbI
49 ne bpoitns. KopnyckynsipHo- bubnuoreka [IOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJIEHHOE U3ITyUYEeHUE
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennro bubmorexa HOK
POOPA pel https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJINOAKTUBHOTO U3Ty4EHUS
CsoiicTBa anbda-, 6era-, ramma-
51 u3nydeHus. BiausiHue

PaaMOaKTUBHOCTH Ha )KUBbIE
OpTraHU3MBbI




52

53

54

55

56

57

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

DHeprus CBS3U HYKJIOHOB B SJpE.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnaembl, IepCrneKTUBHI,
9KOJIOTHYECKHUE ACIEKTHI AIEPHON
HSHEPTeTUKHU

DneMeHTapHbIe YacTUullbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOIIOICHUS U

perucrpanuu 3JICMCHTAPHBIX YaCTHII.

Kpyrasiii cron «®yHaameHTanbHbIe
B3auMoaencTeusa. EAMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Oransl pa3BUTUS ACTPOHOMUHU.
[TpuknaaHoOe U MUPOBO33PEHUECKOE
3HaYeHHe acCTpOHOMHUU. Bun
3BE3HOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrxenre. CojIHeYHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua 1 3BE371

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE
cTpoeHue 3B€31. COBpeMEHHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38




MIPEACTABJICHHS O IPOUCXOKICHUH U
sposronuu CoJiHIa U 3BE3 ]

58

Muneynsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u aBmxenne CosHua B
lNanaktuxe. ['anaktvku. Y€pHbie
JBIPBI B IPAX FAIAKTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
Mertaranaktuka

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbhas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPUIUKID)

62

Ob6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIbHON 1
ATUYECKOHU cdepax AesTeTbHOCTH
YelnoBeKa

63

O6o06matomuii ypok. Ponbs u mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb
¢buznueckoif Teopun B
(bopMUPOBaHUHU MIPEJICTABICHUN O
buznyecKkoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM




PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPUPOAE

PesepBHBI ypok. MarHuTHOE 110JI€.

66 1
DJNeKTpOMarHuTHasE UHIYKIUS
Pe3epBHublii ypok. Ontrka. OCHOBBI
67 CIeUaTIbHON TEOpUHr 1
OTHOCHUTEIbHOCTH
Pesepnblit ypok. KBantoBas ¢pusuka.
bubmuorexa [JOK
68 DJIEMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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