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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIAHEro OOIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbXx B @I'OC
COO, a Takxe c yu€roM deaepanbHOil paboyelt MmporpaMMbl BOCIIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOydarommuxcs 10-11 xmaccoB mpwu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yyibTaTaM 00y4eHUSs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JIMYHOCTHBIC, METAaNpeIMETHBIC, MpeIMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca GU3HKK Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEAMETHBIE PE3YIbTaThl MO rofgamM o0y4YeHUs;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O Hauboyiee OONIMX 3aKOHAX MPHUPOIbI, BHICTyMas B
KauecTBE y4eOHOT0 IPeIMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHU 00  okpyxkatwmem wmupe. [lkonbHbld  Kypc  (u3MKH  —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
H3y4aeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TpPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJyYeHUsI HOBBIX MaTEpPUAJIOB C 3a/laHHBIMU
cCBOWCTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJAJ] B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHHE€ YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAaHUM.



B ocHOBYy kypca ¢u3ukd 11 ypOBHS CpeaHEro o0mero oOpa3oBaHUs
MOJIOKEH Psifi UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepua U3 BCEX pa3iesioB (PU3HUKH, BKIIOYACT KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopmMHpoBaHUe MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus NpearionaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX TPUIIOKEHUM
U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
COJICp>KaHMs, TMOCBSIIEHHBIX HKOJOTMYECKUM TPoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TaKKe O0OCYXIEHUS
npo0ieM  palMoOHAIbHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€30MMacHOCTH.

CrepHEBBIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus ABISAIOTCS pu3HUecKre Teopuu ((HhopMUpOBAHHE MPEICTABICHUH O
CTPYKTYp€ OCTPOCHUS (PU3nueckoil Teopuu, posiv GyHIaMEHTAbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O NPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpUM, [JIsi OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIICHHUM H
MIPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN TOAXO0 B Kypce (PU3UKU peaTu3yeTcs Mpex/e
BCErO 3a CYET OPraHU3ALMH IKCIIEPUMEHTAIBHON IE€ATEIbHOCTH 00yYarouIuXcsl.
st 6a30BOTO ypOBHS Kypca (PH3MKHM — OTO UCIHOJIb30BAHUE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB H JabOpaTOpHBIX padoT,
KOTOpPBIC B IporpaMme 1o (pusuke o0beMHEHBI B OOIINI CIIMCOK YYEHUUYECKUX
IpakTUYeCKUX padboT. Boijenenre B ykazaHHOM NepeuHe J1JabopaTOpHbBIX padoT,
MPOBOAUMBIX JJIsI KOHTPOJSL U OLIEHKH, OCYIIECTBIISIETCS YYAaCTHHUKAMHU
00pa3oBaTeNBLHOTO TpOIecca HMCXOAsS M3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHus kabwHera ¢u3uku. Ilpm 3ToM obecrnieunBaeTcss OBJIAJICHHUE
00yYarOIMMUMUCI YMEHUSMH MTPOBOJAUTH KOCBEHHBIE U3MEPEHHUsI, UCCIETOBAHUS



3aBHUCHUMOCTEH (PU3NYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

Bonbioe BHUMaHUE YJENSETCS PEIICHUIO PACYETHBIX M KaueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 33124 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3aJJaHHOM (PU3UYECKOMN MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zieiia Kypca, TaKk U HHTETpUpys 3HAHUS U3
pa3HbIX pa3aenioB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJJaHUs
Ha 00BsICHEHHE MTPOTEeKaHUs (PU3UUECKUX SABJICHHUM U MPOILIECCOB B OKPYIKAIOMICH
KU3HU, TpeOytolue BpIOOpa (PU3MYEcKON MOJEnH sl CUTyallud HpPaKTHUKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30BbIil ypoBeHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (DM3UKHU WJIH B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHEeTa MPEAMETOB €CTECTBEHHO-HAy4yHOTro IukiIa. B kabunere (usuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHcTpaninoHHoe obOopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
MPUHIIMIIOM MHHUMAIBHONW JTOCTATOYHOCTH W OOECIIEYMBAET IOCTAHOBKY
NEPEUYUCIIEHHbIX B IpOrpaMMe MO (PU3UKE KIHOYEBBIX JEMOHCTPALUN s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJIEHUH M MPOLECCOB, OSMIIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe OOOpyIOBaHHE MJIsI YYEHUUECKUX MPAKTHUYECKUX pPadboT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUHU aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU MU3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUU SABJISAIOTCS:

e (opmHpoBaHHE MHTEpEca U CTPEMIICHUS OOYy4arOUIMXCS K HayuHOMY
M3YYECHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOEHHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



dbopmupoBaHre yMEHUW OOBACHITH SIBJICHUS C MCIOJB30BAHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTIOKEHHE THX TeNieil 00ecTieYnBaeTCsl peIICHUEM CIICAYIONINX 3a71a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI acTPO(PU3HUKY;

dbopMupoBaHWEe YMEHUW TIPUMEHSATH TEOPETHYECKUE 3HAHUS IS
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIMOCOOOB pEHICHHS Pa3IUYHBIX 3aad C SBHO 3aJaHHON
¢usznyeckoil MOJeNblo, 3adad, MOAPa3yMEBAIOIINX CaMOCTOSATEIHHOE
co3anue (pU3NYECKO MOJIENH, aIeKBaTHON YCIOBHIM 33/1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOHUCTB W  TEXHOJIOTMYECKUX TMPOIIECCOB, WX BIUSHHUSI Ha
OKPYKAIOILYIO CPEAY;

OBJIaJICHHE METOIaMU CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U TTPOBEICHUS
(bu3HUECKUX SKCIEPUMEHTOB, aHAJIU3a U UHTEPIPETAUd UHPOPMAIIUH,
OTIpe/ieNIEHUs TOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJbTara;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIETro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemelii B mporpamMMe 1o (pu3uKe TepedeHb JabOpaTOpHBIX U
MPAKTHYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHTENb JENaeT BBIOOP
MPOBEACHHS JabOpaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

@dusnka — Hayka o npupoze. Hayunbele MeTObI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopnenupoBanue (pU3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
du3nyecKue 3aKOHbI U TEOpUU. [ paHULIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 mecto ¢pusuku B popMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, IMyTH U TMepeMelleHus
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonmuuenHoe nBuxkeHue. JIBUKEHUME MATEPUAIIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM TI0 MOIYJII CKOPOCTBHIO. YTJOBas CKOpPOCT,
nuHeHas ckopocTh. Ilepuon u wactota oOpamieHus. [{eHTpocTpeMurenbHoe
YCKOPEHUE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXE U B Pa3pPEKECHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEIIbIO OMPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
IUI MaTepUajIbHOUM TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna tsoxectu. l[lepBas kocMuueckas
CKOpPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJbKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHHS U cuia TpeHus rnokos. Koadduiment
TpeHusi. Cuia COpOTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTtynarenbHOE U BpalllaTeIbHOE JBIKEHUE a0COJIFOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHUueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TMOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.



VYcioBus paBHOBECHs TBEPIOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKeHUs: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pasiie, oT ux aedopMaiiuu.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTe€pUabHBIX TOYEK.

Nmnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Telld. 3aKOH COXPaHEHHUs HMITYJIbCa.
PeakTnBHOE NBUKEHME.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi Heprusi MaTepHalibHOM TOukH. Teopema 00 M3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumaneHas SHEprus YIIPYTO
neopmupoBaHHOW TpyXuHbl. [loTeHIManbHas »SHeprus Tena BOIU3H
MOBEPXHOCTHU 3E€MIIH.

[loTennuanpHple W HEMOTEHUHMANbHbIE  CUJbl.  CBsizb  PabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW DHEPIUU CHUCTEMBI TEIL.
3aKOH COXpAaHEHUS MEXAHUYECKOU SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUueCcKre yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
IIPY>KUHHBIN [TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenune abCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOTHI CUJTBI C K3BMEHEHUEM MEXaHUYECKOW IHEPTUHU
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U KX OTILITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Auddys3us. Xapakrep IBHKEHUS U
B3aMMOJICMCTBUS YaCTULl BeulecTBa. MOJEIn CTPOEHUs Tra3oB, KUIKOCTEH U



TBEPABIX TEJl U OOBSICHEHHE CBOMCTB BEILIIECTBA HA OCHOBE 3TUX MoJenel. Macca
u pazMepsl Mosekyil. KonudecTtBo BemectBa. [loctosiHHas ABoraapo.

TernoBoe paBHoBecue. Temmnepartypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HUIEaNbHOTO ra3a. AOCOMIOTHAs TeMmIepaTypa Kak mepa
CpellHe KUHETUYECKOW PHEpPruM TEIJIOBOro JBMXKEHUs uactull raza. lllkana
temriepatyp KenbBuna. ['a3oBbie 3akoHBl. YpaBHeHHUE MeHnaeneeBa—
Knanetipona. 3akon Jlansrona. M3ompoiiecchl B Uj1eadbHOM T'a3e C OCTOSSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe TpeacTaBICHHE  H30IMPOLIECCOB:
M30TEpMa, U30X0pa, u300apa.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WUTIOCTpUpYoIas Mpupoay AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OnpeneneHne Maccsl BO3ayxa B KIACCHOW KOMHATE Ha OCHOBE U3MEPEHUIM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMd  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. OcHoebl mepmooOuHaAMuUKuU

TepMoanHamuueckas cucteMa. BHyTpeHHsIs1 SJHEPTHS TEPMOAUHAMUYECKOU
CUCTeMbl U cmocoObl €€ wu3MeHeHus. KomuuecTBo TemnioTsl U pabdora.
BHyTpeHHs 3HEprusi 0JHOATOMHOI'O MJEalIbHOTO raza. Buisl Teronepenayu:
TEIJIONPOBOJHOCTh,  KOHBEKIHUSA, HW3JIy4eHHE. YJelbHas TEeII0EMKOCTh
BellecTBa. Koam4yecTBo TEMIOTHI PU TEILIONEpeaaye.

[Tonsitue 00 ammabaTHOM mporecce. [lepBhIii 3aKOH TEPMOTUHAMUKH.
[IpumeneHre epBoro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh MpoIieccoB B MPUPOIE.

TeruioBple  mamuHbl.  [IpuHOMOBI  AEHCTBUA — TEIJIOBBIX — MAIIKH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalMHaX. KoadduiMeHT mosie3Horo
nerctBusg TeruioBod MamuHbl. [{ukn KapHo u ero xkosdduimeHT mosie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PaOOTHI: BBLIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3meHnenne  BHyTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnbIT Mo agmabaTHOMY pPaCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopgenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanusn eewyecmea. Pazosvie nepexoonl

[Tapoo6pa3zoBanue u koHAeHcaus. Mcnapenue u kunenue. AGCOIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTh BO3AyXa. HachellleHHBIM map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe teno. Kpucrammueckue u amopdHble Tenaa. AHU30TPONUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaJU3anus. Y nefapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH TOTYUYEHUsS] COBPEMEHHBIX MaTEpPHUaJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTENbHON BIIAXKHOCTH BO3/1yXa.



Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpu3anus Teil. ODJEeKTpUYecKHil 3apsia. [[Ba BHAA 3IEKTPUUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CYNEPIIO3ULIHU IEKTPUUECKUX MOJIEeH. JIMHNM HAapsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

PaGora cun anekrpocraruueckoro mossA. [lorennman. PasnHocTh
IOTCHIMANIOB. [IpOBONHMKM W OUANEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpryeckas MpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTh TTIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apSKEHHOTO KOHJAEHCATOPA.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 251eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKAa.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIECHUE. YJIEIBHOE CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TTPOBOTHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTD
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMKYILAS CUJIAa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHMKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB.
DNEeKTPOIIUTHYECKAS TUCCOMALUs. DIEKTPOIIN3.

OnekTpudeckuii Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTesIbHbIE MNPHOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIN
JMOJ1, TEPMHUCTOPHBI U (POTOPE3UCTOPBI, MOITYITPOBOJHUKOBBIN JUOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBJICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3mepeHue HIeKTpoABUKYyIIEW cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIIEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenune cMEemaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenne aneKTpoABMKYILEN CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce oCyIlecTBIsS€TCs C
Y4ETOM COJEPIKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.



Meorxcnpeomemuvie nonsimus, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOI'O
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THIOTe3a, (Pru3nuecKkas BEIMYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIMS,
napaboua, runepooia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B )KUBOU Ipupoe, Auddy3us, ocMoc,
TEMJI000MEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEpPEAAaud, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBJICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIPHASI MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH
Y Ta30B, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAS JUCCOLMALIMS,
raJibBaHUKA.

l'eocpagpus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3zoBaHUE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOAIIMITHUKH, HCHOJb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHA, OBITOBOM XOJOJIWJIBHUK, KOHIHMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepUaJOoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEp, 3JIEKTPOHArpeBaTeIbHbIC
IprOOPHI, AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATHbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 3. Macnummnoe none. InNeKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHble  MarHuThl. B3anMmonencTBHE  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMN cyrnepno3uuuun
MAarHATHBIX MOJIeW. JIMHUM MarHuTHOM MHAYKUMH. KapThHa JTMHWI MarHUTHOU
WHIYKIIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MarauTHoe 1mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHUNA HHAYKIHHA
MAarHUTHOIO TOJIS UIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJIHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre MpoOBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna Jlopenuma, e€ Moaydab W HampaBlieHHE. [[BHKeHHE 3apsKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHne BIEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIUHU. OJIEKTPOABWKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DNEKTPOABUKYIIAS CUJA WHIYKIIMU B
IPOBOJHUKE, TBHKYIIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno JleHua.

NHaykTUBHOCTh. fIBJI€HHME CaMOWHAYKIMHU. OJEKTPOIABIKYLIas CuUja
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUThI, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB JICKTPOABHKYILIEH CHIIbI MHIYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

UccnenoBanne nelcTBUS MOCTOSSHHOTO MAarHUTAa HAa PaMKy C TOKOM.

HccnenoBanue sBiIeHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS
Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHUE KoOJeOaHUSI.
["apmonunueckue konedanus. Ilepuon, yactora, aMruTyna u ¢asza KojseOaHUM.
[IpyxnHHBIN MassTHUK. MaTemMaTH4eCKUi MassTHUK. Y paBHEHUE TAPMOHUYECKUX
konebanuii. [IpeBpaiiienre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.



Konebatenbupiii kKoHTYp. CBOOOIHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeTbHOM KOHTYpEe. AHAJIOTHUS MEXAY MEXaHHUYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOAaTEIbHOM KOHTYPE.

[IpencraBienne o0  3aTyxalmmx  KojieOaHWsX.  BhIHYyXIeHHbIE
MeXaHuueckue KojeOaHus. Pe3onHaHc. BbIHYyXJEHHBIE 3JIEKTPOMAarHUTHBIC
KOJieOaHus.

[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYECHHUE CHUJIbI TOKA U
HaIpsHKEHUSL.

Tpancdopmarop. [TpownsBojcTBO, nepenayda 151 noTpeOJieHHe
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
aneKkTpodHepru. KynbTypa HMCIOIb30BaHUS AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHn4eckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHUE: DIEKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeabHON CUCTEMBI (TPYKUHHBIN WM
MaTeMaTUYECKUI MasTHHK).

HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsIKEHUS OT BPEMEHU)
JUTSL QJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu mnocneqoBaTeNbHOM COEAMHEHWU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY SIEKTPONIEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCHMMOCTH MEpUOAa MAJIBIX KOJ€OaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHUs MW JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
WNuTtepdepenius u qudpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



DJIEKTPOMArHUTHHIE BOJHBI. YCIIOBHUS H3JIYYEHHS SIEKTPOMArHUTHBIX
BOJH. B3auMHas opueHrtauust BektopoB E, B, V B 31eKkTpoMarHuTHON BOJIHE.
CBOIICTBA JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1IeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre ycTpOCTBa M NMPAKTUUECKOE NMPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE WM MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HaOnronenue oTpakeHust U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habnronenue nuntepdepeHunu 1 Auppakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJeOaHU.

HUccnegoBanne  CBOWCTB  DJEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XKCHHUE,
pesioMJIeHUE, MoJspu3alus, udpaKius, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvMHENHOE pacrpoOCTpaHEHUE CBETa B
oaHopoaHoOM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3odpaxxenuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHus. [lomHoe BHyTpeHHee oTpakenue. [Ipenenbubiii yromn
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBarolue JWH3bL. ToHKas JuH3a. DOKyCcHOE
pacCTOsTHUE M ONTHYECKas cuiia TOHKoW JuH3bI. [locTpoenne m3zoOpakeHuid B
COOMPAIOITUX M PACCEUBAIOIINX JUH3aX. DopMysia TOHKOW JTUH3bI. Y BeJIMUCHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBass ontuka. MuaTepdepennmsi cBera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOmIOAEHNUS MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakmus ceera. [dudpakinuonHas pemérka. YcloBue HaOIIOACHUS
TJIaBHBIX MAaKCUMYMOB TIpU TMaJeHHM MOHOXPOMATHUYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapaT, TPOEKUMOHHBIN armapar, MUKPOCKOM, TEJIECKOM, BOJIOKOHHAS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMmonuHeHOE pacnpocTpaHEeHUE, OTPAKEHUE U TPEIOMJICHHE CBETa.
OnTuyeckue MpuoOOpHI.

[TonHOe BHyTpeHHEE OTpakeHre. Mosiellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Monenn MUKpOCKOIa, TEIECKOTIa.

Habnronenue natepdepeHnn cBera.

Habnronenue audpakiiuum ceera.

Habnronenue aucnepcuu cBera.

[ToyueHune cuekTpa ¢ HOMOIIbIO PU3MBI.

[Tosyuenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenue nokasatesns IpeJoMIICHUS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['paHuibl TPUMEHUMOCTH  KJIIACCHMYECKOM  MexaHuku. IlocTtynater
CIICIIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BpPEMEHU U
COKpAILICHUE JIIUHBL.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MacChl C DJHEpPrue W HMIYJIbCOM PEISITUBUCTCKONM YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmol K6anHmoeoU ONMUKU
®otonbl. ®opmyna Ilnanka cBA3M >HEpruu (POTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJIsC (HOTOHA.



OtkpbiTue u uccnenoanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akonbl hoTorddexra. YpaBuenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texauueckne yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopra no paccessHUuIo o -4acTHIL.
[Imanerapuas monens aroma. Ilocrynatel bopa. M3nmydyeHune u moriomeHue
(OTOHOB MpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsbl
criekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJIOPO/IA.

BonHoBbie cBoiicTBa uactuil. Boanbl 1e bpoins. KopmyckynsipHo-
BOJIHOBOM JAyaJIN3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HaOnronenue nuHedyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIOXKHOCTh CTPOEHHs sapa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTUBHOrO wu3nydeHus. CpoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
Binusinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.



DHeprus CBsI3U HYKJIOHOB B sjipe. SnepHbie cuibl. JledekT maccol siapa.

Anepnsie peakuuu. [lenenue u cuHTe3 A1€p.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoGiemMbl U MEpPCIEKTHUBBI
AJIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WYECKOW KapTHUHBI
MUpa.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMOa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIIHNX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cucrtema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CojHIia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIIEKTpalbHBIM KJIacc —
CBETUMOCTB». 3BE3/bI INIABHOM IMOCIIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEN0BATENIBHOCTA. BHYTpEeHHEE CTpOCHHE
3BE311. COBpEMEHHBIE TPEACTABIECHUS O IPOUCXOKACHUU U 3BoMoUK COJIHIIA U
3BE31. DTambl >KU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue n aBuxenne CoyHIA B
INanaktuke. Tunel ranakTuk. PagroranakTuky v kBa3zapel. YEpHBIE IBIPHI B sA1pax
rajgakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66mnma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaOmnronenus HEBOOpYKEHHBIM TJ1a30M C UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN JUIsl  ONpeACNICHUs] TOJOXKEHUsT HEOECHhIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro MOJIylIapusi U SIPKHE
3BE3/bI.

Habmronenus B treneckon Jlynsl, muranet, Mieunoro I1ytu.

O06o01maronee NoBTOpeHue

Ponp Qusukm u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJIbHOM W JTHUYECKOW cdepax AesATeNbHOCTU 4YEJIOBEKa, POJib U MECTO
GU3NMKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
¢dusnueckoil Teopur B GOPMHUPOBAHUU TIPEJICTABICHUNA O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kkitacce oCyIecTBIseTcs C
Y4ETOM COJIEPKATENBHBIX MEXKIIPEAMETHBIX CBA3E€U C KypCamMu MaTEMAaTHKHU,
OMOJIOTUH, XUMUH, Freorpadyy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJICHHE, HAy4YHBIN (DakT, rumores3a, puznueckas BeTUYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPAaBHEHHUH, TPUIOHOMETPUUYECKUE
byHKIMU: CUHYC, KOCHHYC, TaHT'€HC, KOTAHTE€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECCTBO, BEKTOPHI U UX MPOCKIIUU HA OCH KOOPJIUHAT,
CJIO)KEHHUE BEKTOPOB, NPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIUN, MPU3HAKH
101001 TPEYTOJIbHUKOB, OMIPEIeNICHUE IUTONIAIA TUIOCKUX PUTYP U 00bEMa Te.

buonoeus: »nekTpuyeckue SBICHUS B KHBOW MPUPOJE, KojieOaTeIbHbIC
JIBUKEHHUS B )KMBOW MTPUPOJE, ONTUUYECKUE SIBJICHUA B )KMBOW IPUPOJIE, IEUCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

leoepaghus: marHuTHBIE mTOMIOCA 3€MJIM, 3QJIEKH MATrHUTHBIX PYII,
(doTOChEMKA 36eMHOIN OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texunonozus: TVHUM DIIEKTpOIIEpead, TEHEpPAaTOp IEPEMEHHOTO TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS T€Yb, paaap, paaAuonpUEMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA,
coJIHeyHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Pu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus (6a30BBIN YPOBEHB) OKHO 00ECIICYUTH JOCTIKEHHUE CIIECTYIOTUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHUS Y4YeOHOro mpenMera «DuU3HKa»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSIM POCCHIICKOrO OOIIecTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B IPOLECCE
peain3alii OCHOBHBIX HANPABICHUN BOCIIMTATEIIBHOM NESATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOH MO3UITUN 00YyJarONIErocs Kak akTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUETIOBEYECKUX TYMAaHUCTUYECKUX U
JE€MOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JECSATEIIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3alINHY;

YMEHHME  B3aUMOJECUCTBOBAThH C  COUUAIBHBIMA  HHCTUTyTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBECHNUS,

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y ICHHOCTH, B TOM YMCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:



ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIKOYAS 3CTETHKY HAYYHOIrO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K pa3InyHbIM cepam NpodecCUOHANBHON eATEIbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu W pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC
IUTAHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO U CaMO0OPa30BaHNUIO B 00IaCTH
(U3MKHU Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphI, OCO3HAHHE TI00ATBHOTO
XapakTepa 3KOJOTHYECKUX IpooiieM;

IUIAHUPOBAHUE M OCYILECTBICHHE JEUCTBUI B OKpY)KAIOLIEH Cpene Ha
OCHOBE 3HaHUS LEJNEH yCTOMUYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HampaBIIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAy4yHOH JIEesTENbHOCTH, TOTOBHOCTh B IpoLEcce
U3ydyeHus (U3MKM OCYIIECTBIATH IPOEKTHYHD M  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh HHINBHUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSATENbHO  (OpMyNIUpOBaTh M aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENIATh IENN NCSITEIBbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHST B paccMaTPUBAEMbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEJIBbHOCThb, OIIEHUBAaTh COOTBETCTBHUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEIACTBUN I€SITENbHOCTH;



KOOPJAWHHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX peajIbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBnle ucciieqoBare/LCKHe JeCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMH
duznyecKoil HayKu;

BJaJeTh  HaBBIKAMH  Yy4eOHO-MCCIENOBATEIbCKOW WM MPOCKTHOU
JCSATENIPHOCTH B 00JMacTH (PHU3UKHA, CIHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COJIEPIKaAHUS,
MIPUMEHEHUIO PA3INIHBIX METOIOB MTO3HAHNS,

BIIQJICTh BUAAMH JICATCILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHWS, €T0
UHTEpIpETaliy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTYaJU3UpPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIbCTBA
CBOUMX YTBEPIKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBAaTh TIOJNYYECHHbIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, NPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHUS,

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

Pabora ¢ unpopmaumeii:

BJIJICTh HaBBIKAMU MOJTy4YeHUs HHGOPMAIUU (PU3NIECKOTo COepKaHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH TMOWCK, aHAJH3,
CUCTEMATHU3AINIO0 U WHTEPIPETAUI0 UHPOPMAIIMU Pa3IUYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIB30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIITMOHHBIX
3a7a9 ¢ CcoOJfoAcHUEeM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpEeKeHHs, TPABOBBIX M OTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPKAHMS B Pa3iIMUHbIX (opMarax c
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOHpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHuKaTHBHBbIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIATh OOIEHWE Ha YpokaX (U3UKM U BO BHE-YpPOUHOH
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd MW CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIIOJI30BATh PEUMYIIECTBA KOMaHAHOW U HHIMBH1yaJIbHON
padoTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX IEUCTBHUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

[IPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKECHHUIO: COCTAaBIATH IUIAH ACHCTBU,
pacupenensaTb pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOU padoThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOIO0 y4YaCTHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C I[O3ULHUM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSTENILHO OCYIIECTBIIATh TO3HABATEIBHYIO IEITEIbHOCTh B 00J1aCTH
GU3UKKM W aCTPOHOMMHM, BBISBJISITH TPOOJIEMBI, CTaBUTh M (HOPMYIHUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIICHUs PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;



OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAUIMH B 00IacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHM I[103HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

HCIIOJTH30BATh MPUEMBI pedICKCHH JIJISl OIEHKH CUTYaIlNH, BRLIOOpa BEPHOTO
peIIcHMUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JIPYTUX TPU aHAJU3e PE3yJIbTaTOB
NEeSATETHbHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEeATEIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTHUX HA OIIHMOKH.

B mporecce 1oCcTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YPOBHS CpeaHEro oOIero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, MIPEITOJIAr AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHWS,  BKIIOYAIOIIETO  CIHOCOOHOCTH  TMOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOITMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETYJINPOBAHUs, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM U3MEHEHHUSAM U MPOSIBISATH TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE NEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHUE APYTUX, YUYUTHIBATH €r0 IMPU OCYIIECTBICHUH OOILIEHHUSI, CHOCOOHOCTh
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBAaTh
OTHOILICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, IPOSIBIIATh MHTEPEC U pa3pelaTh
KOH(JIUKTBHI.



IHPEAMETHBIE PE3YJIBTATBI

K konimy oOyuenuss B 10 kiacce mpenMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

JE€MOHCTPUPOBATh HA MIPUMEPAX poJib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B PAKTUYECKOU IEATENBHOCTH JIFOAEH;

YUUTBIBaTh TPAHUIBl IPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, WHEpLMAJIbHAs CHUCTEMa OTCuéTa, aOCOJIOTHO TBEpAOE
TEJ0, WICAJBHBIM a3, MOACINA CTPOEHUS Ia30B, >KMIKOCTEH W TBEPABIX TeEI,
TOYEYHBIN 3JIEKTPUUECKUN 3apsil IPU peIIeHUU (PU3UUECKUX 3a7a4;

pacro3HaBath (PU3NYECKUE ABJICHUS (MPOLECCHl) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBUWKEHUE, CBOOOJHOE MAJ€HHUE TEN, JIBM)KEHHE IO OKPY>KHOCTH, MHEpIUS,
B3auMojeiictBue Ten, AuUPQy3us, OpOYHOBCKOE JABUKEHHE, CTPOCHHE
KUAKOCTEH W TBEPIABIX Tel, HM3MEHEHHE O00bEMaA Ten MpU HarpeBaHUU
(oxJIaXxaeHUN), TEIJIOBOE paBHOBECHE, HMCIIApPEHHE, KOHACHCALUs, IUIaBJICHUE,
KpUCTaJUIA3a1usl, KUTIEHUE, BJIAXKHOCTh BO3/yXa, TOBBIIICHNE IABJICHUS I'a3a [IPU
€ro HarpeBaHuU B 3aKPBITOM COCYJIE, CBSI3b MEXIY apaMeTpaMU COCTOSTHUS ra3a
B M30IIpolieccax, MIEKTPU3aLus Te, B3AUMOICICTBUE 3apsI0B;

OTNUCHIBATh MEXaHUUYECKOE JBUKEHHE, UCIIONb3Ysl (PU3NYECKUE BETUUYHMHBIL:
KOOpJMHATA, MyTbh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPTHsL, TOTEHIMAIbHAs SHEPTUsl, MEXaHUUYECKas
paboTa, MeXaHMuYecKass MOUIHOCTb; IPU ONHUCAHUMU NPABUIBHO TPAKTOBATH
(U3MUECKUIl CMBICI UCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U €IUHULBI,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUUUHY C IPYTUMU
BEJIMYMHAMU;

OMKCHIBATh M3YYECHHbBIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Ta3za, TeMIlepaTypa, CpEeaHss
KUHETUYECKasl SHEPTHUs Xa0THYECKOTO JIBUYKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENsI; TPU ONUCAHWUU TMPaBUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX OOO3HAUEHUS W €IUHUILIbI, HAXOIUThb (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMHU BEJIHMUMHAM;



OMHCHIBATh HM3yYCHHBIE  DJICKTPUYECKHUE CBOMCTBA  BEIIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ysl (PU3MUECKHE BEITMYNHBI:
ANEKTPUUECKUH 3apsif, DIIEKTPUUYECKOE T0JIe, HAMTPSKEHHOCTD MOJIs1, TOTSHITHAI,
Pa3HOCTh TMOTEHIMAJIOB; MPHU OINWCAHWU MPaBUIBHO TPaKTOBaTh (HU3UYECKUI
CMBICJT HCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI; YKa3bIBATh
dbopMynBl, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYI0 BEIUYMHY C JIPYyTUMHU
BEITUYMHAMU;

aHAIM3UPOBATh PUINYECKUE MTPOLIECCHI U SABJICHUS, UCTIONB3YS (PU3HUECKUE
3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHoro Tsrotenus, |, Il u |11 3axons HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKON HHEPruu, 3aKOH COXPAHEHUS HMITYJIhCa,
MIPUHITUTT CYTIEPIIO3UIIMKA CUJI, TIPUHIIAIT PABHOIPABUS WHEPITUATBHBIX CHCTEM
oTCcuéTa, MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Tra30BbIE
3aKOHBI, CBSI3b CPEJIHEN KHHETUUECKON SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYJT
c aOCOJIIOTHON TemIepaTypol, NEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUS JJICKTPUUYECKOTO 3apsiia, 3akoH KymoHa, mpu 3TOM pa3audarh
CIIOBECHYIO (DOPMYTHUPOBKY 3aKOHA, €0 MAaTEMaTHIECKOE BEIPAKCHHUE U YCIIOBHS
(rpanuIel, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPUHIUIIBI JIEUCTBUS MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3InyaTh YCIOBHUS UX 0€30MIaCHOTO MCTIOIBb30BaHUS B
MOBCEIHEBHOM JKH3HM;

BBITIOJIHATDh JKCIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath IpodiieMy/3amadyy W THUIOTE3y YYEOHOTO SKCIepHMEHTAa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBAaHHS, NMPOBOIUTH OMBIT H
bopMyIUpOBaTH BHIBOBI,

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
Ipy ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

HCCICIOBATh 3aBUCUMOCTH MEXAY (U3HYECCKUMHU BEIUYUHAMU C
HCITOJIb30BAaHUEM TIPSIMBIX M3MEPEHHM, TIPU dTOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yNbTATHl MOJYUYCHHONW 3aBHCHUMOCTH (DU3NYECKUX BEJIMYMH B
BUJIe TaONIUIl U TpaUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHMUS,

co0JiroAaTh MpaBuiia 0€30MacHOTO TPY/ia TP MPOBEICHUHN UCCIICI0BAaHUN B
paMKax Y4eOHOTO JKCIIEPUMEHTa, y4eOHO-HCCIICIOBATEILCKON M TIPOCKTHOU
TESTETLHOCTH C UCIIOJIb30BAHUEM U3MEPUTETBLHBIX YCTPOUCTB 1 1abOpaTOPHOTO
000pyI0BaHUS;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHME 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHaju3a YCIOBHS



3aauil BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (DPU3MUECKHE BEIUYUHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ PEIICHHUs, MPOBOIUTH PAcUEThl U OIICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUMHBI;

pemarb Kau€CTBEHHBIE 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUU C ONMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJady  COBPEMEHHbIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM Uil  TIOMCKAa, CTPYKTYypHUpPOBaHUS,
UHTEpNpETallid W  TPEJCTaBlICHUs y4yeOHOM H  Hay4YHO-TIOMYJISIPHOMN
uHbOpMallMK, TIONYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIHUIO;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXAIOUIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOMN KU3HU
111 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBAMHU, JIJIsl COXPAHEHHUS 37J0POBbs U COOIIOEHUS HOPM SKOJIOTHYECKOI0
IIOBEJICHUS B OKPY’KAIOLLEH CpeLe;

paboTaTth B TpYIIE C BBINOJIHEHUEM PA3NIMYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATh PadOTy TIPYMNIbl, PALMOHAIBHO PACHPEACNATh OOS3aHHOCTU U
IUIAHUPOBATh  JICATEJIBHOCTh B  HECTAHAAPTHBIX CUTYalMsIX, aJEeKBaTHO
OLICHMBATh  BKJAJ  KaXIOr0 W3 YYaCTHUKOB TpyHmbl B  PEIICHHE
paccMaTpuBaeMOn MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON NESATENBHOCTH JIOJEH, HEIOCTHOCTh U €IUHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJENei:
TOYCUHBIN JJCKTPUYECKUN 3apsii, JIyd CBE€Ta, TOYCYHBIM HCTOYHUK CBETA,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO sJpa IpPH pPELICHUU
du3nueckux 3aaay;

pacno3HaBaTh (pU3HMUECKuUEe ABICHUS (TIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB  DJJICKTPOAMHAMHKMA U  KBAHTOBOM  (DUBMKH:  DJIEKTpUUYECKas
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEWCTBHS TOKA,
B3aMMOJICKCTBHE  MarHUTOB, JJEKTPOMATHWTHAs  HMHAYKLHS, JIEHCTBHE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYUIMICS 3apsj,



AIIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, MPSIMOJMHEHHOE pPaclpoCTpaHEHUE
CBETa, OTpaKECHUE, MpesIoMIIeHne, nHTepdepeHIus, MPPaKIus U TOIIPU3ALUI
CBeTa, Iucrepcus cBeta, poTtodniekTpudeckuit 3¢pdext (hororddexr), cBeToBOE
NABJICHHE, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

ONKCHIBATh U3yYEHHBIE CBOICTBA BELIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) W
ANIEKTPOMATHUTHBIC SIBJICHUS (MPOLECCHI), UCTONIB3YsSI (PU3NUECKHE BEJIMYMHBI:
ANEKTPUUYECKUH 3apsij], CUJla TOKA, JIEKTPUUECKOE HAMPSHKEHUE, AIEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh NOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CUIa, paboTa TOKa,
MHIYKIUS MarHUTHOrO moJjisi, cuwia Amnepa, cwia JlopeHia, "HAYKTUBHOCTb
KATYILIKH, SHEPTUs 3JIEKTPUYECKOIO U MArHUTHOTO TOJIEH, MEPUOJ M 4acTOTa
Kose0aHuil B KoJeOaTeIbHOM KOHTYpe, 3apsd]l M CHjla TOKa B IIpolecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (OKyCHOE pAacCTOSHHE U
ONTHYECKasl CHJIA JIMH3bI, TP ONUCAHUU MPABUIBHO TPAKTOBATh (PU3HYECKUI
CMBICII HCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUsI U E€JIMHULBI, YKa3bIBaTb
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYMHAMU;

ONKCHIBATh W3YUYEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCHOIb3YS
(u3HUeCcKre BEIMYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMMYJIhC (POTOHA, MEPUOJ TOJIypaclaja, dHEPrus
CBSI3U ATOMHBIX SIJIEP, TPH OTMMCAHUH TTPABUIIHHO TPAKTOBATH (DU3UUECKUIN CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, X 0003HAUYCHUSI U €AMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBA3BIBAIOIME JAHHYI (PU3NYECKYI0 BEIWYMHY C JAPYTMMH BeJIUYMHAMU,
BBIYUCIISITh 3HaUeHUE (PU3NUECKON BEITUUYUHBI,

aHATM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SIBIICHUS, UCTIONIb3YS (PU3nUYecKue
3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEI0BATENBHOTO U TAPAJIEIbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKk0H 3JIEKTPOMAarHUTHON
WHIAYKIWW, 3aKOH MPSIMOJMHEHHOTO paclpOCTPAHEHHUsS CBETa, 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHHS CBETA, YPABHEHHE OWHIITEHHA IS
dororddexra, 3aKOH COXpaHEHUS IHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXpaHEHUsl 3JIEKTPUYECKOIO 3apsifa, 3aKOH COXPAaHEHHs MacCOBOTO YHUCIa,
noctynarel bopa, 3aKkoH paJuMOaKTUBHOIO pacrnajga, NpU 3TOM pa3auvarh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, Er0 MATEMaTUYECKOE BHIPAKEHHUE U YCIIOBUS
(rpanuIlel, 00J1aCTH) TPUMEHUMOCTH;

ONpENeNATh HaNpaBJICHUE BEKTOpAa HWHIYKIMM MArHUTHOTO  MOJIs
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHiia;



CTPOUTH U OIMUCHIBaTh M300pa)K€HHE, CO3/1aBaeMOE IUIOCKUM 3€pKajoM,
TOHKOH JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX HU3MEPEHHI: MPHU 3TOM
dbopMmynupoBaTh TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUUHH,
OpyU STOM BBIOMPATh ONTUMAIBHBIA CHOCOO H3MEPEHUSI M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIIOJIb30BAaHUEM
OPSIMBIX H3MEPEHHI: TPU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHUJIE TAOJHI] U
rpaduKoB, A€NIaTh BBIBOABI 10 pE3yJIbTaTaM UCCIIEAOBAHMS;

co0JiroAaTh MpaBuiia 0€30MacHOIO TPY/ia IPHU MPOBEICHUHN UCCIICI0BAaHUHN B
paMKax Y4YeOHOro 3KCIEPUMEHTa, y4eOHO-UCCIEIOBATEIbCKOM M IPOEKTHOU
JESTETLHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHBl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/lauyd BHIOUpPATh (U3UUECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYUHBI U
dbopMybl, HEOOXOIUMBIE 711 €€ pEellleHUs, TPOBOJUTh PACU€Thl U OIEHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NIECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUM C OMOPON HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ TPH  pENICHWH  y4yeOHbIX  3a7ad  COBPEMEHHBIC
MHQOpMAITMOHHBIE ~ TEXHOJIOTUM  JJIi  TIOMCKa, CTPYKTYypHUpPOBaHUS,
UHTEpOpEeTallud W TOPEACTaBlIeHUd y4eOHOH M Hay4YHO-TIOMYJISIPHON
vHpopMaluu, TMOJYYEHHOWM W3  Pa3IMYHBIX HUCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OOBSACHATh TPHUHIUIBI JCHUCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pasziuyaTh yCIOBHUS WX 0€30MacHOr0 HUCIHOJIb30BaHUS B
IMOBCEJHECBHOM KU3HU;

MIPUBOJAUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHEC HAYKH, B OOBSICHEHUE TPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;



UCTIOJIh30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEIHEBHOW JKU3HU
i obecriedueHus: 0e30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsl COXPAHEHUS 3J0POBBS U COOITIOACHUS HOPM SKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXXAOIIEH Cpeie;

paboTaTh B TpyHIe C BBITOJHEHHEM pAa3JUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PANMOHAIBHO paCHpENesITh OOS3aHHOCTH H
IJIAHUPOBATh  JICATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJeKBATHO
OLICHMBATh BKJIQJ KaXJIOTO M3 YyYaCTHUKOB TPYNIBI B  pEIICHUE
paccmarpuBaeMoi TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIie
Ne /i P Kounrpoabusie IIpakTuueckue (witpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmorekxa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [{OK
32 OCHOBBI TCPMOHHAMHKIL 10 1 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

33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a3zoBbIe TIEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [JOK
41 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnoreka [JOK
' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. 9JIEKTPOJINHAMUKA
11 MarunuTtHOe noje. IJIeKTpOMarHuTHast 11 1 3 bubnmnoreka HOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnmnorexka HOK
' Kosiebanus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE bubmuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24
Pa3nen 3. OCHOBBI CIIEITMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazueny 4

Pasznen 4. KBAHTOBASA ®U3UKA



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

Bbu6nuoreka [IOK

4.1 7
DIIEMEHTH! KBAHTOBOH OIITHKH 6 https://m.eds00.ru/7f41c97c
bu6nuoreka [IOK
42 Crpoenne atoma 4 https://m.eds0o.ru/7f41c97c
bu6nuoreka [IOK
4.3 ATOMHOE #1pO S https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ﬁ;f;;;fg;grouﬁ £41097¢
Utoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOpEeHUE 4 E;ISSH/I//I;T:;(;?:E/? £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 IIVIAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 ®usuka — Hayka o npupone. Hayunsie 1 bubnnorexka HOK
METO/bl TIO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo hu3uku B popMUpOBAHUT

2 COBPEMEHHOM Hay4YHOUW KapTHUHBI MUPA, B 1 bubmorexa HOK

P i P 1Pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATECIbHOCTH JIFOICH
MexaHu4eckoe ABUKEHHUE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nerxkeHud. [lepemenienme, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE PSAMOJIMHENHOE ABMKEHHUE 1 bubmorexa [JOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEITHOE 1 bubmmoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[prmxenue 1 but6mmoreka [IOK

MaTCpHaHBHOﬁ TOYKHU 110 OKPYKHOCTU

https://m.edsoo.ru/ffOc3ada



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

[IpuHnun otHOCHUTENBHOCTH [ anmumest.

bu6nmmoreka [IOK

8 NuepuuanbHble CUCTEMBI OTCUETA.
pit N https://m.edsoo.ru/ff0c3be8
IlepBb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
9 CyIepro3uiuu cuii. Bropoii 3akox bubmmorexa LHOK
yrep H ' p . https://m.edsoo.ru/ffOc3be8
HreroTona niist MaTepuanbHOM TOUKU
10 Tpernii 3akon HproToHa 1151 bubnuorexa [HOK
MaTepHabHBIX TOUEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMUpHOTO TsiroteHus. Cuna bubnuotexa [HOK
TsKecTH. [lepBasg KocMHuuecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnnoreka IIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
YHpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddumueHT tpenus.
13 Cuna czn OTI/IBneI({qu:[ pu BI/I)P;CHI/II/I Tena bubmmorexa LOK
p pH A https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTelibHOE
14 JBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6nuoreka [IOK
MowmeHnT cuibl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Nmmynbc MaTepuaabHONW TOUYKH, CUCTEMBI
15 MaTEepUaIbHBIX TOYEK. IMITynbC CHIIBL. bubmuoreka [JOK
3aKoH COXpaHEHHsI UMITyJbca. PeakThBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
PaGota u momrHOCTh cuibl. Kunetnueckas
o bubmuorexa [JOK
16 SHEPTUsl MaTepuanbHON TOuku. Teopema

00 U3MEHEHUHN KHHETUYECKOI SHEprUU

https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c43d6
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17

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEPrHUs yrnpyro n1eopMUpOBaAHHOMN
npyxuHbl. lloTeHmanbpHas 3Heprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIC U HEMOTEHITMAIBLHBIC
cwibl. CBsI3b paOOTHI HEMOTCHIINATBHBIX
CWJI C U3MEHEHUEM MEXaHUYECKOU dHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPTHU

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

19

Jlaboparopuas padota «Vccienopanue
CBs3H1 pa6OTI>I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPTUHU TeJla Ha PUMEPE
PacTsHKCHUS PE3HHOBOTO KI'yTa

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

XapakTep IBUKEHHUS U B3aUMOJCHCTBUA
YyacTull BeulecTsa. Moienu cTpoeHust
ra3oB, JKMJKOCTEN U TBEPIBIX TEN

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KoanyecTBo BemecTsa.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenscust



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

o5 Wneanbnsiii ra3 B MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcotoTHas TemiepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON SHEPIUU bubmuorexa [JOK
JBUYKECHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «Vccienopanue

28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay

29 N3omporeccsl B ueanbHOM raze u ux bubnuoreka [JOK
rpaduyecKoe MmpeacTaBiIeHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U CTIOCOOBI

30 e€ n3MeHenus. KonnuecTtBo TEmioTel U brbmmorexa [TOK

https://m.edsoo.ru/ff0c5952
pabota. BuyTpenHsis sneprus
0JIHOATOMHOTO HUJICAIbHOT'O Ta3a

bu6nuoreka [IOK

31 Bt remtoneperan https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIO0EMKOCTh BEIIECTBA.

32 KonuuecTBO TEmIoOTH Npu TEIIonepeaaye. bubmmorexa [JOK

. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mpoIecc

33 IIepBbIil 3aKOH TEPMOAMHAMUKH U €T0 bu6mmoreka [JOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTs mporieccoB B MpUpoIe. bubnuotexa [JOK

BTopoii 3ak0H TepMOJIUHAMUKHI

https://m.edsoo.ru/ff0c6230



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

[Tpunun nevicreus u K1/ TenmoBoi

bu6nmoreka [IOK

3 MaIlUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJI

37 DKoornyeckue mpoodIeMbl
TEII0PHEPTETUKU

38 O6o6mmaromuii ypok «MolteKysipHast bubnnoreka HOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonekynsapHas ¢puszuka. OCHOBBI brbmmorexa LTOK

https://m.edsoo.ru/ff0c6a50

TEPMOIUHAMUKI

40 [TapooOpa3zoBanue M KOHACHCAIHS. bubnnorexka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOcCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTD bubmmorexa [JOK
BO3ayxa. HacellenHsiil map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u

42 amop(dHbIe Tesa. AHU30TPOIHS CBOWCTB bubmuoreka [JOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl

43 [InaBnenue u xpucraumsanus. Y qenbHas bu6muoreka [JOK
teriora tiaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
44 YpaBHEeHHE TEMIOBOTO OamaHca https://m.e dsogru /1066820
45 DIIeKTpu3anus Teil. DIEKTPUUECKUH 3apsi. bubnuotexa [JOK

I[Ba BHUJIAa SJICKTPUYICCKHUX 3aps/10B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHHUS bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictue 3apsanoB. 3akoH Kymnona. bubmuorexa [JOK
ToueyHbIil 2TIEKTPUYECKUN 3apsi https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.
48 [TpuHIMI Cyneprno3UIUN SJIEKTPUUECKUX brbmmorexa LTOK
P N ynep . p https://m.edsoo.ru/ffOc6df2
nosiedt. JIunum HanpsHKEHHOCTH
Pabota cuit 3IeKTpOCTaTHYECKOTO OIS, bubnuotexa [HOK
49
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[TpOBOIHUKY U TUIICKTPUKH B
50 3JIp€KT OCTaTHYECKOM HOIjIC bubmmorexa [TOK
P ' https://m.edso0o.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
bu6nuoreka [IOK
o1 OnexrpoémkocTs. KonaeHcaro
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. bubnmnoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "N3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIUI NENCTBUSA U TPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
54 anmapara, CTpyHHOI0 IPUHTEPA.
DNeKTpocTaTHUeCcKas 3aluTa. 3a3eMJICHHEe
3JIEKTPONIPUOOPOB
55 DIIEKTPUYECKHM TOK, YCIOBHS €70

cymectBoBaHus. [locrosunsiil Tok. Criia



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

56

57

toka. Hanpsixenue. COnpoTHBIICHHUE.
3akon OMa 1t yyacTKa Lenu
[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOHUKOB.
Jlaboparopnas padota «3yueHnue
CMEIIAHHOTO COCTUHCHHSI PE3UCTOPOBY

Pabota n MOIIHOCTD JJICKTPHYCCKOI'O TOKaA.

3akoH Jlxoyna-Jlenua

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc74f0

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

58

3axon OMa 11 TOJIHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJIC ncToyHMKa TOKA U €ro
BHYTPEHHET0 COIIPOTUBIICHUS

bubnnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

DnexTpuueckui Tok B Bakyyme. CBoiCTBa
ANEKTPOHHBIX ITYYKOB

61

62

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas MPOBOAUMOCTh. CBoOCTBA P—
n-nepexona. [lonynpoBoIHUKOBBIE
prOOpbI

DNEKTPUUECKUH TOK B pacTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.
ONeKTpoIuTHYECKAs JUCCOLMALS.
DIIEKTPOJIN3

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPpUYECKHU TOK B raszax.

bu6nmmoreka [IOK

63 CaMOoCTOSTeTbHBIN U HECAMOCTOSTEIHHBIN 1 https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DnexTpuueckue npudopsl U yCTPOMCTBA U
64 ux npranecxoe ipmfeHeHZe. I1)'IpaBI/IJ1a 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
. bubmuorexa [JOK
65 O06o06maromuil ypok «JIEeKTPOTHHAMUKA 1 httos://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka HOK
JIEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHbiit ypok. KonTponbhas paboTa 1o 1 bubnuoreka [JOK
Teme "DnekTpoarnHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O60061maromui ypok o 1 bubnmnorexka [HOK
teMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBHI U X
B3anMo/ieiicTBue. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 bubmmorexa [JOK
' p . https://m.edsoo.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHOMN
WHIYKIAH
MarauTtHoe 1ose MpOBOJHHKA C
5 ToKOM. OnBIT Dpcresa. 1 bubnuorexa [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlabopaTopHas pabota
3 «M3yueHre MarHuTHOTO MOJIS 1 1 bubmorexa HOK
ya https://m.edsoo.ru/ff0c98fe
KaTYLUIKA C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuiia
4 Awmmiepa. JlaboparopHas pabora 1 1 bubmuorexa [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
5 JlelicTBME MarHUTHOTO TTOJIS Ha 1 bubmuorexa [JOK

JBUKYIIYIOCS 3apsSKEHHYIO

https://m.edsoo.ru/ff0c9df4



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

10

11

yactuny. Cuna Jlopenna. Pabora
cunbl JIopeHna

DNeKTpOMarHuTHAas WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
uaaykuud. DJ1C uHAyKIIM.
3aKOH 3JEKTPOMArHUTHOU
nHaykiuu Gapanes
JlaGoparopHnas pabora
«HccnenoBanue siBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD

NunykTuBHOCTS. SIBIIEHUE
camonHaykuuu. J1C
CaMOMHAYKIIMU. DHEPTHUS
MarHUTHOTO TOJI KaTYLIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

TexHudeckue ycTpoucTBa U ux
[IPUMEHEHHUE: ITIOCTOSTHHBIE
Mar"MThl, 3JIEKTPOMAarHmThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIU
3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1€Yb
O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
VHIYKLUS

KonrtponsHas pabora o teme
«MarHuTtHOe 1ose.
OneKTpOMarHuTHas HHIAYKLHS

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [{OK
https://m.edsoo.ru/ffOcad58



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

12

CBoOo/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparenue >Hepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopras pabota
«HccaenoBanye 3aBUCHMOCTH
Tepro/ia MajbIX KoJieOaHui rpy3a
Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

14

15

16

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexuy
MEXaHUYECKHUMU U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpPAHEHUS JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpeE

[IpeacraBnenue o 3aTyxaromux
KosiebaHusX. BoIHYXIeHHBIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
OJICKTPOMArHMTHBIC KoebaHus

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmorekxa [{OK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouganbHbIi IepeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUINTYTHOE U
JEHCTBYIOIIEE 3HAYEHHUE CUIIBI
TOKAa U HaNPsHKEHUS

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

18

Tpancdopmarop. [IponsBoxactso,
neperaya u norpedaeHue
JIEKTPUUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JIMTHUM 3JIEeKTporepeaady

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

20

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUs U
JUTMHA BOJIHBL. [lonepeunbie u
MIPOJIOJTHHBIC BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHGKTpOMaFHI/ITHLIe BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs
cBs3u. Paguonokanus
o5 KonTponbnas pabota bubnmoreka [JOK
«KoiiebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuneiHoe
pacrpocTpaHeHHe CBETa B bubnmoreka [JOK
26 . .
oaHOpoaHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 otpaxkeHus ceerta. [loctpoeHue bubmorexa HOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IITIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bub6nuorexa [IOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnast pabota
29 «I/ISMF; eHI;Ie nopKa3aTeJm bubmmorexa [JOK
P https://m.edsoo.ru/ff0cd67a
TIPEITOMIICHUS CTSKITa)
JInnzel. [locTtpoenue
30 n3o0paxenuii B muuze. Gopmymna bubnmnoreka [JOK

TOHKOM JIMH3BL. Y BeJIMUEHUE
JINH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

Jlaboparopnas pabota
«MccnenoBanne CBOMCTB
M300paXEHUI B TUH3AX»

32

33

34

Hucnepcus cera. CI0KHBIN
cocraB Oenoro cera. L[Ber.
Jlaboparopras pabota
«HalnroieHre qUCTIepCUU CBETaY
WuTepdepeniys ceera.
Judpakuus cBeTa.
JudpakuonHas pemeéTka
[TorepeyHOCTh CBETOBBIX BOJIH.
[Monsipuzanus cBera

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npudops! U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOT0 NMPUMEHEHUS

36

I'panuel IPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[TocTynatel cienuaibHOU TEOPUH
OTHOCHUTENIbHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

38

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe][JIeHHE
BPEMCHHU U COKpallICHUEC NJIWHBL
DHeprusi U UMITYJIbC
pensITUBUCTCKOM yacTulbl. CBA3b
MAacChl C SHEPrUe U UMITYJIbCOM.
DHeprus NoKos

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

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



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

Konrponsnas padora «OnTHka.

bu6mmoreka [JOK

39 O i
CHOBDI CHEHHATILHON TEopHH https://m.eds0o.ru/ffOcf6f0
OTHOCHUTEILHOCTH

40 ®otonsl. Dopmyna [Inanka. bubnuoreka [JOK
DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAHUE Eub 1OK

nOIMoTeKa

41 .0 A.T.
orodpexTa. Ontbrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddeKTa.

42 VYpaBHeHnue DitHIITEHA 17151 bubnmoreka [JOK
dbotoaddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
JlaBnenne cBera. OmbiTel I1. H.

43 JlebeneBa. XMHYECKOE NEHCTBUE bubmaorexa [JOK

’ https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTa u
MPaKTUYECKOE TPUMEHEHHUE:

44
(dhoTosneMeHnT, GOTOIATUHK,

CoJIHEUHasl ObaTapesi, CBETOIUO]]

45 Pemenue 3agau mo reme bubmuoreka [JOK
«DJIEMEHTBbI KBAHTOBOM OITHKH https://m.edso0.ru/ff0d0302
Mogens aroma ToMcoHa. OIBITHI

46 Pesepdopna no paccestuuio o- bubnnoreka [JOK
yactull. [LtanerapHas Moaens https://m.edsoo.ru/ff0d091a
aToma

47 [Tocrynater bopa bubmorera [JOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u noriouneHue
(OTOHOB TIpH TEpexoJie aTOMa C
OJTHOT'O YPOBHS DHEPTUU HA
npyroi. Buasl ciekTpoB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BoJsiHOBBIE CBOMCTBA YaCTHUL.
Bousnbl ne bporis.
KopnyckyisipHO-BOIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

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

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPEICJICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUSA

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

51

52

53

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DIEKTPOHHBIN U MMO3UTPOHHBIN
6era-pacnaj. ['amma-usnydenue

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
S nepHbie peakuuu. S nepHbin
peaktop. [Ipobemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI SIAEPHON IHEPTETUKHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YaCTHULIBI.
OTtkpbITHE TO3UTPOHA. METO b
HAOJIOACHUS M PETUCTPALIIH
3JIEMEHTAapHBIX yacTuil. Kpyribiit
cToi «PyHIaMEeHTalbHbIE
B3auMoercTBUA. EnquHCcTBO
(bu3nUeCcKOil KapTUHBI MUPAY

Bun 38é3nnoro Heba. Co3sesnus,
SIpKUE 3BE3IbI, IJIAHETHI, KX
BuauMoe ABmkeHne. CoaHeyHas
cucremMa

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

56

Comaue. CoyiHeuHast aKTUBHOCTb.
Wcrtounuk sneprun ConHua u
3BE3

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIABHOM MOCTIEA0BATEILHOCTH.
BnytpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIOLINU
Connua u 3B€371

58

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxenne n
neuxenne ConHua B ["amakTuke.
lNanaktuku. YEpHbIE ABIPHI B
A/ipax raJakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue
rayiakTuk. Teopus bosbioro
B3pbIBA. PEIMKTOBOE H3ITy4eHHE.
MeraranakTuka

60

61

Hepermennsie npo0iaembl
aCTPOHOMHU

KonTponbHas pabota «neMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

63

O6o06maromuii ypox. Poib
(bU3MKN ¥ ACTPOHOMUH B
YKOHOMHYECKOH,
TEXHOJIOTHYCCKOH, COLIMAIbHOMN B
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

O6o06maromuit ypok. Posis u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O606maromuii ypok. Poib
¢buznveckoii Teopuu B
(bopMHpOBaHUU MPEICTABIECHUH O
¢buznveckoil kapTUHE MUpa

65

O6o0maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJE




PesepsHbIil ypok. MaruutHoe
66 noJie. DIeKTPOMarHUTHas
WHIYKIMS

PesepBHblii ypok. Ontuka.
67 OCHOBBI CHIEIMATIBLHON TEOPUHU
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBanToBas
68 ¢bu3nka. DIeMeHThl aCTPOHOMHHU
1 acTpoPpu3uKu

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®usuka: yaeb. qas 10 k. , s 11 kimacca o01ieo0pa3oBar. yUpeskIeHHM /

I'.4. Mskumes, b.b. byxosues, H.H. Corckuii.— M.: [Ipocsenienne,2023

METOJIUYECKHUE MATEPHUAJIbBI JIJVIS1I YYUTEJIS
1. Coopnuk 3amau no ¢puszuke. 10-11 knaccel. O.M.I'pomiieBa, Ik3ameH,

2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
HNuTepuer-pecypcesr:

1. Enunas xomtekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

2. ®enepalibHBIN TIEHTP UHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

3. Uureprer ypok. http://interneturok.ru/ru/school/physics/

4. Tazera «1 ceHTs10psi» MaTepuabl Mo (HU3UKE.
http://archive.lseptember.ru/fiz

5. Aaumarmn pusudeckux oowekToB. http://physics.nad.ru/

6. )Kuas ¢usuka: oOyyaromias nmporpamma. http://www.int-



edu.ru/soft/fiz.html
7. ®usuka.ru. http://www.fizika.ru/

8. dusuka: Koyuiekuus onbIToB. http://experiment.edu.ru/
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