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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro O0OIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBaHUI K pe3yIbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIX B PI'OC
COOQO, a Takxe ¢ yu€ToM (eaepanbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpernoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peaTU3yIOIIMX OCHOBHEIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10—-11 kmaccoB mpu
oOyyeHnn uX @u3nke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  Qu3UMKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPYyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yibTaTaM O0y4EeHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBS3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpenMeTamMu. B Hel ompenenstoTcs OCHOBHBIC IETU U3YYEHUS
(bU3UKH Ha yPOBHE CPEHETO 00IIero o0pa3oBaHus, IMJIAHUPYEMBbIE PE3YyJIbTAThI
OCBOEHHUS Kypca (U3UKHU: JUYHOCTHBIE, METaNpeIMETHBIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAaThl 110 TOJIaM O0y4YCHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBEe Y4eOHOro TMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ B
cucteMy 3HaHMM 00 okpyxkawoomem wmupe. IlIkonabHBI Kypc QU3MKH —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYYHbIX Yy4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMHUEH.
Hcnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHHWN OmpenemseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYeHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
CBOWCTBaMH ® JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYalomuxcs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUIA.



B ocHOBy kypca ¢u3ukd 11 ypOBHSI CpeIHEro oO0Iero oOpa3oBaHMS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK MPUHIUINBI €T0
OCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCSA JIOTHYECKH
3aBEpUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuan Kypca (DU3HUKH
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpearionaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HMUECKON HAYKU, OCMBICICHUE CBSI3U PA3BUTHUS
bu3uKkM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc Qusnku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJIOTUYECKHUX
PWIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs: TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TaKKe 00CYXIEHUS
npo0ieM  palMoOHATILHOTO  TPUPOJOINOJB30BAHUS M IKOJOTUYECKOMN
0€301MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHus ABJIAOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHIUAIOB B COBPEMEHHBIX TMPEJCTABICHUAX O TMPUPOJE, TpaHHUIIAX
NIPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIM TMOAX0A B Kypce (HU3UKM pean3yercs
OpexJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyyvaroruxcsi. [[nst 6a3o0Boro ypoBHS Kypca (DU3UKH — 3TO HCIOJIB30BAHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHMUYECKMX MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1abopaTOPHBIX PabOT, MPOBOAUMBIX JIJIi KOHTPOJIS M OIEHKH, OCYIIECTBIISETCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO Ipolecca HCXolsi M3  0coOeHHOCTe!
IJJAHUPOBAHMS U OCHamleHus kabunera ¢usuku. [Ipu sToM obecmeunBaeTcs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHS,



MCCJIEIOBaHMS 3aBUCUMOCTEH (PU3UUYECKUX BEITUYHMH U MMOCTAHOBKY OIMBITOB IO
MIPOBEPKE NPEJI0KEHHBIX TUIIOTES.

bonblioe BHMMaHME yNENSETCS PEIICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aTOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C IBHO
3alaHHOM (HU3MUYECKON MOJENbI0, TO3BOJSIONIME TPUMEHATh H3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO paszjena Kypca, TaK U WUHTErpUpYs
3HaHWA M3 pa3HbIX pas3znenoB. [l KaueCcTBEHHBIX 3aJad I[PUOPUTETOM
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHWE MPOTEKaHWs (PU3NYECKUX SIBICHUNA U
IPOLECCOB B OKPY’KAIOUIEH KU3HU, TpeOyromue BbIOOpa (pU3snueckoil Moaenn
JUTSL CUTyalliy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECHe4eHHI0 ydyeOHOro mpouecca 0a30Bblil ypoBeHb Kypca
(U3MKM Ha YpPOBHE CpEAHEr0 OOIIEro OO0pa30BaHUSA JOJDKEH H3ydaTbCs B
YCJOBHSIX IPEIMETHOTO KaOWHeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa MpPEAMETOB €CTECTBEHHO-HAy4YHOro LHKIAa. B kabOuHeTe Qu3Nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE O0OPYJOBAaHUE JUJISl BBINOJIHEHUS
YKa3aHHBIX B IMporpamMMme Mo (U3MKE YUYEHHUYECKUX IPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy0BaHUE.

JleMoHcTpaniuoHHoe o0opynoBaHue (GOPMHUPYETCS B COOTBETCTBUHM C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTATOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEeUYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JAEMOHCTpALUNA s
UCCJIEIOBAHMSI U3Yy4YaeMbIX SIBICHHM MW MPOLIECCOB, SMIMUPHUUYECKUX W
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE MJIsI YUYEHUUECKUX NPAKTUUECKUX pabdoT
(dopmupyeTCs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOOyyarommxcs. TeMaTH4ecKue KOMIUIEKTbI
Ja00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILJIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX Jab0OpaTOpuil.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYYaIOUIMXCA K HAay4YHOMY
M3YYECHUIO MPUPOJbI, PA3BUTHE MX HHTEIUICKTYaJTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KaIOLUM
SBJICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4EeHUS
OCHOB CTPOEHMSI MaTepuu U (pyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;



dbopMupoBaHUe yMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTroKeHHEe ATUX Teliel 00ecTieYnBaeTCsl PeIICHHEM CIISAYIONINX 3a71a4 B
nporiecce U3ydeHus Kypca (PM3UKH Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHMs:

npuoOpeTeHHe  CUCTeMBbl  3HaHUHM 00  o0mux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHUA A
OoOBbsACHEHUS] (PU3NYECKUX SIBICHUA B TIPUPOJAE M JJIs1 TPUHSATHS
NPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOM KU3HMU;

OCBOEHHME CIIOCOOOB pEUIEHUS PAa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nuecKol MOJENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOILYIO CPEAY;

OBJIAJICHUE METOJAaMHU CaMOCTOATENILHOTO TJIaHUPOBAHUS M POBECHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEeIENICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

cO37aHue YCIIOBUM TS pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIBCKOM, TBOPUECKOW €SI TETBHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
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 (pu3MKe MepedeHb JTaOOpPaTOPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JeNaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PabOT M OMBITOB C YUYETOM HHIWBUIYATBHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. @u3uka u MeTOAbl HAYYHOT'O IIO3HAHUSA

@duznka — Hayka o npupoze. HayuHbele MeTObI MO3HAHUS OKPYKAFOIIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
dusnyeckue 3aKOHbl M TEOpPUU. ['paHMIIBI MNPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [IpyHIIMII COOTBETCTBHUA.

Ponb 1 mecTo ¢u3uku B pOopMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOEKIMWHU HA OCU CUCTEMBI KOOPAHMHAT.
CnoxeHue nepeMenieHnui u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMEeICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonmuuenHoe nBuxkeHue. JIBHKEHHE MaTepUAIbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIKO CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeaun.

Jlemoncmpayuu

Monenn CHUCTEMBI OTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tamenue Ten B BO3MyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue nBukeHus! Tena, OPOLICHHOTO TMOJ YIioM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagienne ckopocTul pu ABMKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne HEpPAaBHOMEPHOTO JABWIXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY IyTSAMH, MPONUIACHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tesa, OPOLMIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTensHOCTH ['aymmnesa. llepBeii  3akoH  HproroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. IlpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wMarepuanbHOM TOYkM. Tperunt 3akoH HerortoHa s
MAaTEpPUAIIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibkeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COMpOTUBIICHUS NPU IBUKEHUU TEJIa B )KUJIKOCTHU WJIU rase.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaileHus. Ilimedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHUYecKne YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOAUINWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJACHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI yIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmMaruu.

HccnenoBanne yciioBUil paBHOBECHsS TBEPAOrO Tella, MMEIOUIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenus é Mexanuke

NmMmynsc MaTepuanbHOW TOYKH (Tela), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cunnbl 1 U3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeaktuBHOE 1BHXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckas sHeprusi MaTepHallbHOM TOUYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas DHEPTHUSL. [loTeHunanbHas DHEPIHs yIpYro
nepopmMupoBaHHON npyxuHbL. [loTeHuManpHas SHeprus Tena  BOIM3U
OBEPXHOCTH 3€MJIN.

[loTeHumanbHple W HENOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HETOTCHIMAIBHBIX CHJI C U3BMEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEJ.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUYeCKHne yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3M pabOThl CHJIBI C H3MEHEHHEM MEXaHU4eCKOU
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHasi puU3MKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH M UX
onbITHOE oOOoCHOBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaxrep



JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoAEnuM CTPOEHUS Ta3oB,
KUAKOCTEN M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEILECTBA HA OCHOBE 3THX
Mozeneil. Macca u pa3mepsl MoJekyid. KonmyecTtBo BemectBa. IlocTosiHHas
ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. [llkana
temneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH HACANIbHOro rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPrUU TEIUJIOBOTO JIBWXKEHHUs dacTull raza. [llkama
temneparyp KenbsBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omporecchl B HACATBHOM T'a3e ¢ NOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBlIeHHE  U30IPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUM.

OmnbIThl 110 TP PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUSL.

Mopenb, niocTpupytonias Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSIHHMS HUACAIBHOIO Trasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabonul

OmnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHMS
pa3pexEHHOro rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHnss DHEpPIUs
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssi sHEprus OJHOATOMHOTO HCAIBHOTO Ta3a.
Buasl Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3IyUEHHE. Y IeJIbHAs
TEIIOEMKOCTB BellecTBa. KoJmuecTBO TEMIOTHI P TEIUIONEpeaaye.



[TonsiTe 06 ammabatHoM mpouecce. llepBbiil 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMmuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBple  mamuHbl.  [IpyHOMOBI  AEHCTBUSA  TEIUJIOBBIX — MAIIWH.
[IpeoOpa3oBanus ’HEPrUHM B TEIUIOBHIX MamnHaxX. KoapuuueHT moyie3Horo
nenctBug TeruioBod MamuHbl. [{ukn KapHo u ero xkosdduimeHT mosie3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEpTuu Teja MPU COBEPLUICHUHM PaOOThI: BBUIET
npoOKu U3 OyTBUIKM MOJ JEUCTBUEM C)KATOrO BO3AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHenue  BHYTpEeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TeIIonepeaaye.

OnpIT Mo aauabaTHOMY pAacIIMPEHHUIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHUrareiasi BHYTPEHHETO CrOpaHws,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kuneHue. AOCOTOTHAS
M OTHOCHTEJIbHASI BJIAXXHOCTh BO3Ayxa. HackllleHHbIN map. Y aenbHas TerioTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS.

TBépnoe temo. Kpucrammmueckue u amMopdHbie Tena. AHU30TPOIUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTau3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHHUecKHe YCTpOICTBA M INPAKTHYECKOE NPUMEHEHHE: TUTPOMETpP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOJyYEHHsI COBPEMEHHBIX MATEPUAJIOB,
B TOM UYHCJI€ HAHOMATEpPUaJIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust 1 MiaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMOHCTpanus KpUCTAIIOB.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenrie 0OTHOCUTENbHON BIaKHOCTU BO3/IyXa.

Pa3nen 4. JiaekTpoAnHaMHKA

Tema 1. Inekmpocmamuxa

DJneKTpu3auus Tela. DJEKTpUYECKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOMHUKM, NUAIIEKTPUKHA U TMOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeyHbId 3JIEKTpUYECKHI
3apsia. Dnekrpudueckoe noiie. Hanpsok€HHOCTE anekTpudeckoro nois. [Ipuanun
CYIIEPIIO3ULIUN AIEKTPUYECKUX MOJIEH. JIunun HaIpPsKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGora cun osnekrpocratnueckoro nosis.  Ilorennman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AMAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCATOpA. JHEPrus 3apssKEHHOIO0 KOHICHCATOpa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLAI IEUCTBUSA DIIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE€ 3aPSKEHHBIX TEI.

[IpOBOHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONAIu
IIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3mepenue 25eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJEKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HcTtounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa L.



DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIebHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

Pa6ora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3iektpuyeckod wenu. KopoTkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAIIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOKMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOcTBeHHas W IpPUMECHass  MPOBOJAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [1na3zma.

TexHuueckrue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE NPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKYYMHBIM
IO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYIMPOBOAHUKOBBIA  JTUOJ,
rajabBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTOIIA/IY MOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3mepeHue HneKTpoaBMXKylled cuibl. KopoTrkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB IEKTPOJIUTOB.

HckpoBoii pa3psat U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue aneKTpoABUKYIIEN CUIIbl UICTOYHUKA TOKA U €0 BHYTPEHHETO
COITPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexnpeaMeTHbie CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISIETCS €
YYETOM COJAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypcaMM MAaTEMAaTHKH,
OMONOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Medswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopus, HaOII0IeHHE, SIKCIIEPUMEHT, MOICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pellleHHWe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, runepbosia, uX rpadUKu U CBOMCTBA, TPUTOHOMETPUUYECKHE
byHKINN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOEKINN HA OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW M ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIALINS, TAIbBAHUKA.

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

Texnonozus: npeoOpa3zoBaHuE ABUAKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, NMOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYTHE), JBUTATEIh BHYTPEHHETO
cropanusi, TmapoBasi TypOWHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIYYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTelibHble  MPUOOPBI,  BJIEKTPOOCBETUTENBbHBIE  IPUOOPHI,
rajgbBaHMKA.

11 KITACC

Pa3znen 4. DiaekTpoAMHAMMKA
Tema 3. Macnummnoe noe. In1eKmpoMazHUMHAA UHOYKYUA
IlocrosiHHBIE  MarHuThl. B3auMoOnencTBHME IOCTOSHHBIX  MAarHHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUuH. [IpuHIuMn cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHUI MarHUTHON
WHIYKIWH NOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHATHOTO TOJISI JUIMHHOTO MPSMOT0 IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO
IPOBOJHMKA, Karymlku ¢ TokoM. OmbslT Opcrena. Bzaumopeicteue
IIPOBOJIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Monayiab M HampaplieHHe. JIBWKeHHE 3apsHKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKIMH. [loTOK BekTOpa MAarHUTHOMU
UHIAYKIUHU. OJIEKTPOJIBWXKYIAS CHJIA WHAYKUWHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Qapanes.

BuxpeBoe anexTpuyeckoe mosie. DIEKTPOABHKYIIAS CUJIAa MHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTE. fIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABHXKYILNAs CHIIA
CaMOWHIYKIINH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA WM IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHATHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

HevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMArHUTHON MHIYKIIUU.

IIpasuio Jlenua.

3aBUCHUMOCTh  DJEKTPOABWKYILIEH CHJIBI HMHOYKIHMH OT CKOpPOCTHU
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIVH.

Pa3znea 5. Kojie0anus v BOJIHBI



Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KO1€0AHUA

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE KOJeOaHUS.
["apmonnueckue konedbanus. Ilepuon, yactora, aMruTyna u ¢dasza KojseOaHuM.
[IpyxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHnE
rapMoOHUYeCKuX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TaPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOATeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIrUU B UJICAIbBHOM K0JIEOATeIbHOM KOHTYPE.

[IpencraBienne o0  3aryxalnmx  KojieOaHHWsX.  BBIHYXXIEHHbIC
MexaHudeckue koyieOanus. Pe3zoHaHc. BBIHY>KIEHHBIE AJIEKTPOMATrHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMTANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJTHOE W JEHCTBYIOIIEE 3HAUYCHHE CHJIbI TOKA U
HaMNpsHKEHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya norpedieHue
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
anekTpodHepru. KynbTypa UCONB30BaHUS AIEKTPOIHEPTUM B TTOBCEIHEBHOM
KU3ZHHU.

TexHuuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU DJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJjeOaTEILHONH CHUCTEMBI (MPY>KUHHBIN WU
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3atyxarmmx KojaeOaHmii.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpamMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS OT BPEMEHHM)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocneqoBaTeIbHOM COEAMHEHUU PE3UCTOPa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUYN dJIEKTpOonepeadH.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

WccnenoBanne 3aBUCUMOCTH TEPUOJIa MAJIBIX KOJIieOaHWI rpy3a HA HUTH
OT JJIMHBI HUTU U MAcChI Ipy3a.



HccnenoBanne mnepeMEHHOr0 TOKAa B LENH U3 IOCIEAO0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KAaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YclIOBHS pacnpoctpanenus. Ilepuon. CkopocTh
pacnpoCTpaHeHHsT W JJWHA BOJHBL [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WnTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI M3JIYyYEHHS SJIEKTPOMArHUTHBIX
BOJIH. B3aumHas opuenTtauus BektopoB E, B, V B anekTrpoMarHuTHON BOJIHE.
CBONCTBaA 3JIEKTPOMArHUTHBIX BOJH: OTPAKCHUE, MPEIOMIICHUE, TTOISPU3ALINS,
nudpakuus, uarepdeperiusa. CKOpocThb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJIH. [I[puMeHEeHNE 3IEKTPOMArHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHUKA B TEXHUKE W MEAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTBHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: U MPEeTOMIICHUS] MEXaHHYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW U
4acTOTOM KOJeOaHUIA.

HUccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)XXCHHE,
MpesioMJIeHUE, Noaspu3anus, Iudpakius, uHTepdepeHus.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacIpPOCTpaHEHUE CBETA B
oaHOpoHOM cpene. JIyu cBera. ToueUHbIM HCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJTIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MpeETOMJICHUS CBeTa. AOCOIIOTHBIN
rnokasaresnb npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust ceeta. CioxKHBIN cocTaB Oenoro cBeta. [IBerT.



CoOuparomyie ¥ pacceuBaronye JWH3bL. ToHKass auH3a. DOKyCHOE
pacCTOSIHUE M ONTHYECKas CHJIa TOHKOW JIMH3bIL. [locTpoeHne n3zoOpaxeHuil B
coOuparolMx W pacceuBalomMx JuH3aX. DopMmyiia TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. JudpakuuonHas pemérka. YciioBue HaOIIOACHHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(QPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PPAKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pAacHpPOCTPAHEHHE, OTPAXKEHUE WM MPEIOMIICHHE CBETA.
OnTuyeckue MpuOOpHI.

[TosmHOE BHYTpEHHEE OTpakeHne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[TosryueHnue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonydenue ciekTpa ¢ MOMOIBI0 TU(PPAKIIMOHHON PEIETKH.

Hab6nronenue nonsipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune nokaszarens npeoMICHUS CTEKIIA.

UccnenoBanue cBONCTB U300pasKeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEJILHOCTH

['panuubl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. llocrymartel
CIIEUHAIBHOM TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEILHOCTH DHUHINITEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU W
COKpAIIICHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M HMITYJILCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus MmoKosl.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonnl. Popmyna [lnanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.
OtkpeiTue u uccinenoanue ¢otodrpdekra. OnbiTel A. I'. Cronerosa.

3akonsl GpoTodddekra. YpaBHenue OifHiTeriHa aia potoddpdexra. «KpacHas
rpanuia» ¢potodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckue yCTpoOiCTBA M NPaKTUUECKOE NMpPUMEHEHHUE: (POTOIIEMEHT,
dboToAaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToadeKTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3nmyueHune u morsjiomeHue
(OTOHOB MpU NEPEXoAe aToMa C OAHOTO YPOBHSI SHEPruu Ha JApyroil. Bumswl
criekTpoB. CIEKTp YpOBHEW HEPTrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuil. Bomubl ge bpois.  KoprmyckylsipHo-
BOJIHOBOM JAyaJIN3M.

CnoHTaHHOE U BBIHYJICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue IJIVMHBI BOJIHBI JIa3zepa.

Habmoienne TmHeRvaThIX CeKTPOB U3ITyYECHHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOEHHs sapa. OTKphITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHro  cocTaBa
paanoakTUBHOTO wu3iMyudeHusa. CBoictBa anbda-, Oera-, ramma-u3IydyeHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPpOTOHA M HelTpoHa. HykinoHHas Mozaens spa ['elizeHOepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Torsl.

Anbda-pacnaa. DIEKTpPOHHBI M MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4yeHue. 3aKOH PaJuOaKTHBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl sipa.

Anepnsie peakunu. [lenenue u cuHTE3 AI€EP.

Anepnsbiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETHKHU.

OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTtonabl HaOJIIOAEHHS U PETUCTPALIUN 3J€MEHTAPHBIX YaCTHULL.

@yH1aMEHTaIIbHbIE B3aUMOJEHCTBUS. EOMHCTBO (hU3MUECKON KapTUHBI
MUpa.

TexHHUecKHEe YCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: JO3UMETD,
KaMepa Bunbcona, saiepHblil peakTop, aToMHas boM0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHS acTpoHomuu. [IpukiagHOE W MHPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMHUHU.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBUOKCHHE.

ConHeuHas cucTeMa.

Comnnne. ConHeuHasi akTMBHOCTh. McTtounuk sHepruu CojiHila U 3BE3L.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. [[MarpamMma «CHeKTpajJbHBIM KjIacc —
CBETUMOCTBY». 3BE3AbI INIABHOM MOCJIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJIs 3BE3] TJIABHOM IMOCJIEA0BATEIIbHOCTH. BHyTpeHHEE CTpOCHUE
3B&371. COBpEMEHHBIE TPEICTABICHUS O MPOMCXO0XKICHUHU 1 ABoronnu CoJiHIla
1 3BE3]1. DTallbl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenune CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHBIE ABIpHI B
sApax rajaKTHUK.



Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopust bonbioro B3peiBa. PenukroBoe n3nydeHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUNM JJIsl  ONpPEACNICHUs] TOJOKEeHUsI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CEeBEpHOIO MOMyLIapus 1
SIPKUE 3BE3IBI.

Habntonenus B teneckon JlyHel, mianet, Miieunoro Ilytu.

Oo0o0maromiee MOBTOPEHUE

Ponp ¢u3ukM u acTpOHOMUM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YelIOBEKa, POJb U MECTO
(U3MKM W acCTPOHOMMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3nyeckor Teopur B POPMHUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM pAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MeknpeaMeTHbIe CBS3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kinacce ocymiecTBisieTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnule nonsimust, CBI3aHHbBIE C U3YUYEHHUEM METOJIOB HAyUHOTO
NO3HAaHMS: SIBJICHUE, HAY4YHBIN (pakT, rumotes3a, pu3nueckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX NPOEKIMU HA OCH KOOPJWHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE AJIEMEHTAPHbIX (PYHKUUN, TPUZHAKU
no00usl TPEYroJbHUKOB, ONMpENeNieHUEe IUIOMAN MIOCKUX (QUryp m odbeéma
TeN.

Buonocus: >nekTpuueckue SBICHUS B KMBOW MPUPOJE, KoieOaTelbHbIE
JIBVKEHUS B JKUBOM IPUPOJE, ONTHUYECKUE SBJIICHHWS B JKUBOM MpPUPOJE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHWTHBIE TOJIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.



Texnonoeus: AVUHUW DIIEKTpOIEpe/iady, TEHEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TIe€Yb, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
obpazoBaHus (0a30BbIH  ypOBEHb) JIOJDKHO  OOECHEUYUTh  JIOCTHIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3nKay
JOJDKHBl ~ OTpaxxaTb  TOTOBHOCTh M CIOCOOHOCTH  OOy4Yarommxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIlMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B IPOILECCE
peain3alii OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NEATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMUA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO 00IIEeCTRA,;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUECKUX U
JE€MOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTbh BECTU COBMECTHYIO ACATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHUE  B3aUMOJECHCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHUBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NESATEIbHOCTU YYEHOIO;



OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) Tpy10BOro BOCHIMTAHUS:

MHTEpPEC K pa3iuuHbIM chepam npodecCHOHATBHON AESITETbHOCTH, B TOM
YHUCJie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayimield mMpoeccuu W Ppeanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
00sacTi (PM3HUKU HA TPOTSKEHUU BCEH KU3HU;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTHIECKUX TpooIIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPY’KAIOIIEW Ccpele Ha
OCHOBE 3HAHUS IIeJIel YCTONYHNBOTO Pa3BUTHS YEJIOBEUECTRA,;

paclIipeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTU HAy4YHOM NeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUus (U3MKKM  OCYIIECTBIATH MPOEKTHYID U  HCCIEIOBATEIbCKYIO
AeSTeNbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHHUS
BBISIBJISITH  3aKOHOMEPHOCTH M IIPOTHBOPEUYMS B pacCMaTpPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHaM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLEHUBATHh PUCKHU MOCJIEICTBHI I€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peEajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

BJIa/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU U METOJIAMU
(bu3nuecKol HayKu;

BJIaJ€Th  HaBBbIKAMM  y4€OHO-UCCIIENOBATENLCKOM M IMPOEKTHOU
NEATeIbHOCTY B 00acTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  IOMCKY METOJOB  pEIIeHHs 3aJad  (PU3HYECKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJ0B IO3HAHUS;

BJIAJAECTh BHUJAMM JEATEIBHOCTH I10 TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIpPETALNH, MPEeoOpPa30OBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIMIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJIATh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHHs, HAXOAUTh apryMEHTBI IS JOKa3aTesIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3MPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHMBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCJIOBUSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YyMETh TNEPEHOCUTh 3HAHMS MO (U3UKE B MPAKTUYECKYIO 0O0JacCTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTh OpUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAaMU MOJIydyeHHUs: MH(pOpMaluu (U3MUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HbBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOUCK, AHAIIN3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OLIEHHBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIOJIb30BaTh CpelcTBa HH(DOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33J1a4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30IMaCHOCTH, THTHUCHBI, PECypCcOCOECPEIKECHUS, MMPABOBBIX M ITHYCCKHX HOPM,
HOPM HH(POPMAITMOHHOM 0€30MMaCHOCTH;

CO3J1aBaTh TEKCThI (PU3UYCCKOTO COICPKAHUSA B Pa3IMUHBIX (popmarax c
yu€TOM Ha3HA4YeHUs WHPOpPMAIMM W LEJICBOH  ayJIUTOpHUH, BbIOUpas
ONTUMAJIBHYIO (POPMY IIPEICTABICHUS U BU3YaTH3AIHH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

OCYLIECTBJISITh OOIIEHWE Ha ypokaX (U3UKA U BO BHE-ypPOUYHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WMHJUBUTyaJIbHON PabOTHI;

BBIOMpATh TEMATUKy U METOJbI COBMECTHBIX JCHCTBUU C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJUJIEKTHBA;

MpUHUMATh 1eId COBMECTHOM JEATEeNbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKECHUIO: COCTABJIATH IJIAH JICHMCTBUU,
pacnpenensaTh poju ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIIaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEUM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IMO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO  OCYILECTBIIATh IO3HABATEIBHYIO JACATEIIBHOCTH B
obmactu (QU3UKK UM aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmMyIHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISAITh IJIaH PEUICHUS PACUETHBIX U KAUECTBEHHBIX
3a/a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ YU4E€TOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmMpsaTh paMKd  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMA B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHBHI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIAEMbIX JICMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

WCIIONIB30BaTh MPHUEMBI pedIeKCHH IJis OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PEIIICHNUS,

yMEThb OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHHMATh PEIICHHUS IO HX
CHUXEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPHU aHAJIU3E PE3yIbTaTOB
NEeSATETHHOCTH;

NpUHUMATH Ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYTrUX IIPH aHAJIU3e PpPe3yJIbTaTOB
NeSTeTbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEro oOImiero oOpa3oBaHUS Yy OOyYaroIIMXCs

COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIararoIIHii
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

SMOITMOHAIBHOE COCTOSHUE, BHJICTh HAINPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
OMOITMOHAIBHBIM H3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUAIONICH CTPEMIICHUE K JTOCTUKEHUIO TIEIH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBAThH UCXOJIS U3 CBOUX
BO3MOKHOCTEH;



AMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAIHLHOE
COCTOSIHME JPYTHX, YYWUThIBaTh €ro TNPU OCYIIECTBICHUH  OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIICHUS C APYTUMU JIOJbMH, 3a00TUTHCS, TPOSABIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kijacce mpeaMeTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy 0OYUAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (HOPMUPOBAHUH
COBPEMEHHOW HAyYHOM KAapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACAIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM M TBEPABIX TEI,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelIeHUU (PU3UUECKUX 3a/a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJEKTPOJWHAMHUKH: DPAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE JIBUJKEHHWE, CBOOOJHOE TMaJeHHUE TeJ, JABWKEHUE IO
OKPY>KHOCTH, WHEpIMsA, B3auMmojeucTBue Teln, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE JKUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Te Mpu
HarpeBaHuM (OXJIaXXJICHUH), TEIJIOBOE PABHOBECHE, MCIIapeHHE, KOHAEHCAIus,
IJIABJICHUE, KPUCTAJUIM3ALMsl, KWUIIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBILICHUE
NABJICHHUsS] Ta3a IIPU €ro HAarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEKIY
napaMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, JJIEKTpU3auus Tell,
B3aUMO/ICVCTBUE 3aPSII0B;

OMKCHIBATH MEXAaHUYECKOE JBUYKEHUE, UCTIONb3YSl (PU3MUECKUE BETUUNHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUia,
UMITYJIbC ~ T€Ja, KHWHETHUYECKas  DJHEpPrus, IOTECHUWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MeXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU IMPaBUIBHO
TPAKTOBATh (DPU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIMYUH, UX O0O3HAUYEHUS U
€AVHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIUUUHY
C APYTMMH BEJIMYHHAMU;

ONMCBHIBATh U3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBICHUSA,
UCTONB3Ysl (PM3MUYECKHE BEIUYMHBI: JaBJIEHUWE Ta3a, TEMIIeparypa, CpenHss



KMHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBAKCHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTH MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOr0 JCHCTBUS TEIJIOBOIO
JBUTATENs; TPU ONHUCAHUU TMPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICI
MCIIOJIb3YEMBIX BENUYMH, UX O0003HAYCHHS] M €AMHMIIBI, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIE  JJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), HUCHOIb3ys (PU3NYECKUE BEIUYUHBL:
ANEKTPUYECKUH 3apsil, JIEKTPUYECKOE T10JIe, HAIIPSHKEHHOCTH I10J11, HIOTEHLHAI,
Pa3HOCTh NMOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U E€IWHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOIUE JaHHYIO (U3WYECKYH0 BEIUYUHY C JApYyTUMHU
BEIMYMHAMU;

aHaNMU3UpoBaTh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3rUecKre 3aKOHbl W MPUHLUIBL: 3aKOH BceMupHoro tsarotenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHWs MEXaHWYECKOW DHEPIUH, 3aKOH
COXPAaHEHUS UMIIYJIbCaA, IPUHLMUII CYNEPIO3ULIMU CWII, IIPUHLIAI PAaBHOIPABUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYIAPHO-KUHETUYECKYIO TEOPHIO
CTPOECHMS BELIECTBA, TA30BbIC 3aKOHBI, CBS3b CPEIHEW KMHETUYECKOW IHEPTUHU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOIo 3apsiaa, 3akoH Kyiona,
IpU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOe
BbIpaXXEHHE U yCJIOBUS (TPAHULIbI, 00JACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JIEHCTBHUS MAIlMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX 0€30MaCHOr0 MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MCIIOJIB30BAHUEM MNPSIMBIX U KOCBEHHBIX W3MEPEHHUU, IPU HTOM
dbopmynupoBatk MpodsieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO 00OpYAOBaHMS, MPOBOJUTH OMNBIT U
(opMyIIMpPOBATH BBIBOIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYMH,
OpyU 3TOM BBIOMPATh ONTUMAIbHBIA CHOCOO HM3MEPEHUS] M HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
WCIIOJIb30BAaHUEM IIPSAMBIX MU3MEPEHUM, TP OTOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYUYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B
BUJI€ TaOIUIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM HCCIEA0BAHNUS;



co0roAaTh mpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOT0 3KCHEPUMEHTa, yueOHO-UCCIeI0BATEIbCKON U MPOSKTHOU
NEATEIBHOCTH  C  HWCIOJb30BAHWEM  HM3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 00OPYIOBAHNS,

pemath pacu€THbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI W TMPUHIMIIBI, HA OCHOBE aHaln3a yCIIOBUS
3a/lauyu BbHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U
dbopmMyIbl, HEOOXOIUMBIE ISl €€ pellleHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BEITMUUHBI;

pemarp Ka4eCTBECHHBIC 3a/1a4H: BBICTPaNBAaTh JIOTUYECKHU
HETPOTUBOPEYUBYIO LIETIOYKY PACCYKIACHUW C ONOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHMH  y4eOHBIX  337ady  COBPEMEHHbBIE
MHDOpPMAMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTypHUPOBaHU,
UHTEpPOpPETallMd W  TOPEACTaBICHHd y4YeOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMOJNYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOIydaeMyto HH(OpMALIHIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
uist  obecrieueHuss 0€30MacHOCTH  TpU  oOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaAMH, ISl COXPAHEHUS 37J0POBbs U COOTIOACHUSI HOPM
DKOJIOTMYECKOTO MOBEIEHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TpYMIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTaHUPOBaTh PAa0OTy TPYMIbI, PAlMOHAIBHO PacHpenessiTh OO0S3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B  HECTAHJAPTHBIX CUTyalUsX, aJeKBaTHO
OLIEHMBATh  BKJAJ K&XJOTO M3 YYaCTHUKOB TIpPYINIBl B  PELICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €IUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYCHHBIX (DU3NYECKUX MOJEIeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,



AflepHass MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpPHU pEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MYECKUe SBJICHUSA (TMPOLECChl) M OOBICHATH WX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYCCKOE, MATHUTHOE NIEWCTBHS TOKA,
B3aUMOJICICTBHE  MarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JCHUCTBUE
MarHUTHOTO TIOJII Ha TPOBOJAHMK C TOKOM W JIBIDKYIIUWCS — 3apsj,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIUs ¥ TOIIPU3AIUI
CBeTa, nucnepcust ceeta, portornnekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOr0 CHEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUCHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOJAMMOCTD  PA3JIMYHBIX  CpPel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3YS (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJEKTPUUECKOE HANPSHKEHUE, IIEKTPUUECKOe
COTPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIAs CuJa, paboTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenna,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS AJICKTPHUYECKOTO M MArHUTHOTO ITOJICH,
MEepHo M 4acToTa KojebaHui B KojebaTeTbHOM KOHTYPE, 3aps/l U CHJIa TOKa B
nmpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GOKycHOE
PAcCCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(Gu3HUECKUil CMBICIT UCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUYCHUS U CIUHUIIBI,
yKa3pIBaTh (OPMYJIbI, CBS3BIBAIONINE MaHHYI (DU3UYCCKYI0 BEIMYHUHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HMCIOIb3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPTHsl W UMITYJIbC (OTOHA, TIEPUOA TOTypachana, dHEprus
CBSI3W QTOMHBIX S7ACp, NPH OINHWCAHWM MPaBUILHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICJT HCIIOJb3YEMbIX BEJIHMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYyTUMU
BEJTMYMHAMHU, BBIYUCIISATH 3HaUeHNE (DU3NIECKOUN BETMYUHBI;

aHAIM3UPOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJIB3YS
(du3MYecKre 3aKOHBI W MPUHIUIEL: 3aK0H OMa, 3aKOHBI ITOCIEI0BATEILHOTO U
MapajuyieIbHOTO COEAUWHEHUsT TPOBOAHUKOB, 3akoH Jlxkoyms—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIIMU, 3aKOH MPSAMOJUHEHHOTO pacnpoCTpaHEHUs
CBETAa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHECHHE
DuHmTeHa s PoTodPdexTa, 3aK0OH COXpaHEHUST YHEPTHH, 3aKOH COXPaHEHUS



HUMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOrO 3apsia, 3aKOH COXPAaHEHHS
MacCOBOI'0 YUCIa, MOCTYJIaThl bopa, 3aKOH paJuoaKTUBHOIO pacnajia, Ipyu 3TOM
paznuyaTh  CJIOBECHYI0 (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOoe
BBIPAKEHUE U yCIIOBUA (TPpaHUIIbI, 007IaCTH) IPUMEHUMOCTH;

ONpENENATh HaNpaBJICHUWE BEKTOpAa HWHAYKIMM MArHUTHOTO IO
MIPOBOJAHUKA C TOKOM, CHJIbl AMrniepa u cuiibl JlopeHiia;

CTPOUTh M OMHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
MIPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX MU3MEPEHUI: MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUMNOTE3y YYEOHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOTO 00OpYAOBaHMS, MPOBOIUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUS! (PU3NUECKUX BEIUYHUH,
IpU ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO HW3MEPEHUS W HCIOJIb30BATh
M3BECTHBIE METO/IBI OLICHKH ITOTPEITHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIOIb30BAHUEM
OPSIMBIX H3MEPEHHI: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIMUMH B BUJE TAOIUIl U
rpadMKoOB, J€JIaTh BBIBOJBI 10 PE3yIbTaTaM MCCIICI0OBAHUS;

coOmro/1aTh TpaBuia 0€30MacHOro TPpy/la P MPOBEJICHUU UCCIIECI0OBAHUN
B paMKaxX y4yeOHOTO SKCIEPUMEHTAa, YU4eOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NEATEIbBHOCTU  C  HUCIOJb30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB  H
1a00paTOPHOTrO 000PYIOBAHUS;

pemiath pacu€THbIC 3aJayu C SIBHO 3aJaHHOM (PU3MUECKON MOJETbIO,
UCTIOJIb3Ysl (PU3MUYECKHE 3aKOHBI M TMPHUHIIUIBI, HA OCHOBE aHajgu3a YCJIOBUS
3a/lauyu BBHIOUPATh (PU3UUECKYI0 MOJECIb, BBIACIATh (DU3NYECKUE BEIMYMHBI U
dbopmyIibl, HEOOXOAUMBIE IJIsl €€ pelleHUs], MTPOBOAUTh PACU€Thl U OLCHUBATH
PeaTIbHOCTD MOJYYEHHOTO 3HAUYCHUS (DU3NYECKOU BEITMUHMHBI,

peuiath KaueCTBEHHbIC 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUU C OMOPOW HA M3yUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHHUS;

UCIIOb30BaTh  MPU  PEIICeHHH  Y4eOHBIX  3aJad4  COBPEMEHHBIE
uHQOpMAIIMOHHBIE ~ TEXHOJIOTUH  JJI1  TIOMCKa, CTPYKTYypHUPOBaHUS,
WHTEPOpETallui W  TPEACTaBICHUS y4YeOHOW ¥ HAayYHO-TIOMYJISIPHOMN
uHpopMaIuK, TONYYECHHOM W3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3WPOBATh MOJMyYaeMyt0 HHPOPMAIIUIO;



OOBSACHATh TPHUHIUIBI JCUCTBUS MAIWH, MPUOOPOB M TEXHHUUECCKUX
YCTPOMCTB, pas3NuyaTh YCIOBUS UX O€30MaCHOTO HCIOJB30BAaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUUCKHX U 3apyOSKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUICCKUE 3HAHUS IO (PM3HMKE B TIOBCETHEBHOM KU3HU
Ui obecrieueHuss 0€30MacHOCTH MpH  OOpallleHUH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHEHHS 37I0POBBS U COOIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH CpeIE;

paboTaTh B TPYMIIE C BBITOTHCHUEM PA3JTUYHBIX COIHMAIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PaCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNIbl B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KosimyecTBo yacoB DJIEKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METOIbI HAYYHOI'O IIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METObl HAYYHOTO MMO3HAHUSA 2 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmmoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bu6muoreka [JOK
3.1 9 1
TEOpUU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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

®da3oBbIe IEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nuoreka [IOK

41 MeKTpoCTaTIIia 10 https://m.eds00.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnorexa [JOK

' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarnuTtHoe noje. IIeKTPOMarHuTHAs bubnnoreka [JOK
1.1 11 1 3
VHyKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
MexaHu4eCcKHe U JIEKTPOMArHuTHbIE bubnuorexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHuTHbBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBI CTICTIHATBHOM TEOPHH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEeHThl KBAHTOBOM ONTHUKHU 6 bu6mmoreka [JOK



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

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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.edso00.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHUN

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 ngg;;f;igﬁ};mmwc
Uroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Oo6o0m1aromiee MOBTOPEHUE 4 ngsj?;lrzf;;grou/iMlcQ?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE 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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTelibHbIE
padoThbI padoThI pecypes:
duznka — HayKa 0 NpUpoJie.
1 Hayuneie MeT(})II[BI nofH;HIf;I 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIllero MUpa
Pois 1 MecTo du3uku B
OPMHMPOBAaHUU COBPEMEHHOM
2 gl)a}};)‘IHOI;I KapTHUHBI thpa, B 1 bubmorexa LHOK

. https://m.edso0.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH
oAen
Mexanudeckoe IBIKEHHUE.

3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bu6mmorexa [IOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MPSIMOTIMHEITHOE 1 bubnuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 bubmuotexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexka [JOK



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

JIBr>KeHrEe MaTepUaIbHOU TOYKHU 110

https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
[TpuHIMIT OTHOCUTEIBHOCTH
8 lNanunes. MaepuuanbHble CUCTEMBI bubmmorexa [TOK
) puv https://m.edsoo.ru/ffOc3be8
orcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 cyrneprno3unuu cui. Bropoi 3akon bubmmorexa LOK
YIHep t + OTOP . https://m.edsoo.ru/ff0c3be8
HeroTtoHa nst MmaTepuanbHON TOYKU
10 Tpernii 3akoH HproToHa 1151 bubnnorexa [HOK
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna Tsoxectu. [lepBas bubmmorexa [JOK
P https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubnnoreka [JOK
JIBWKEHUH Tela B JKUIKOCTHU UJIN https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO
14 tena. MomeHT cuiibl. [lneuo cusibt bubmmorexa [OK
' o ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUsI TBEPIOTO
Tena
NMnynec MaTepuabHOW TOYKH,
bu6mmorexa [IOK
15 CUCTEMBI MaTEPHUAIIbHBIX TOYEK.

Nmmynbe cunbl. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

21

HUMITYJIbCA. PeaktupHOE JABHXKXCHUC

PaGota u MOILTHOCTD CHUIIBIL.
Kunernueckas sHeprust
MarepuaibHOW Touku. Teopema 00
M3MEHEHUN KMHETHYECKOI SHEpruu

ITorennuanbHast SHEPIUs.
[ToreHnuanbHast SHEPrus yrnpyro
ne(popMUPOBaHHON NPY>KUHBI.
[TorennuanbpHast sHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

[ToTeHuunanpHbIe U
HEeNoTEeHLUaNbHbIe CHIIBbL. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
U3MEHEHHEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEPrUu

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThI
CHJIBI C I3MEHEHUEM MEXaHUYECKON
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3SHHOBOTO KTy Ta
KonrponsHas pabora no teme

«Kunemaruka. /IlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIC TTOJI0KCHHUS
MOHCKyanHO-KHHCTH‘-ICCKOﬁ

bu6mmoreka [IOK
https://m.edso0.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

Teopuu. bpoyHOBCKOE ABUKEHHUE.

Auddysus

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPBIX TEIl

Macca monekyin. KonnyectBo
BemiecTBa. [locTostHHAs ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3amepeHue.
[IIxana remneparyp Llenscus

25

26

27

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TeMrepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPrUU JBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3axoH JlanpToHa. ['a30BbIe 3aKOHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

28

JlaboparopHnast pabota
«HccnenoBanre 3aBUCUMOCTH
MEX1y TapaMeTpaMu COCTOSHUS
pa3pekeHHOTO raza»

29

30

N3onpoueccs! B U1€aIbHOM Ira3e U
uX rpaduyueckoe npecTaBleHne

BHyTpeHHsist sHEprus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TepMOI[I/IHaMI/I‘-IeCKOI‘& CUCTEMBI N
CHIOCOOBI €€ U3MCHCHHSI.
KomnmdaecTBo TermioTel u paboTa.
BHyTpeHHsist sHEprus
OJTHOATOMHOTO HJICAJTLHOTO ra3a

https://m.edsoo.ru/ff0c5952

31 Buasl Teronepenaun bubmoreia HOK
A ped https://m.edsoo.ru/ff0c5c36
VY nenbpHas TEMIO0EMKOCTH BEIIECTBA.

39 KonmuecTBo T€NMNOTHI Npn bubnuotexa [JOK
Tertonepenaye. AnuabaTHbIN https://m.edsoo.ru/ffOc5¢c36
poriecc

33 IIepBbIil 3aKOH TEPMOAVHAMUKHA U bubnuoreka [IOK
€ro MNPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporieccoB B

34 npu (I)) e. Bropoit I3)211?0H bubmorexa HOK

PHpoIe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Ipunuun nevictus u KIT/Q bu6mmorexa [IOK
TETJIOBOW MaIlIMHBI https://m.edso0.ru/ff0c600a

36 uxn Kapnao u ero KIT/]

37 DKonornyeckre npoodaemMbl
TETI0PHEPTETUKH
O6o06maromuit ypox

38 «MOHI:K JlIsJIl Haﬁ}IlI:I)I/ISI/IKa OcHoBBI bubmmorexa [OK

P ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
39 KonTponbhas pabota no teme bubnnoreka [JOK

«MonekymnspHas ¢puszrka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TCPMOAUHAMUKUN»

[TapooGpa3oBanue U KOHIEHCAITHS.

bubmuorexa [JOK

40
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOJIIOTHAS 1 OTHOCUTEIIbHAS
41 BJIQXKHOCTB Bo3ayxa. HaceieHHbIi bubnnorexa LIOK
YR = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMopdHEbIe Tena. AHU30TPONHUS
42 CBOI§<(};B KPUCTAJLJIOB )Kilp KHe bubnmorexa LOK
P - https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMeHHbIE
MaTrepHuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VYV nenpHas TEIUI0Ta [IABJICHUS bubnnorexa [IOK
A ’ https://m.edso0.ru/ffoc6708
CyO6numarus
bu6mmoreka [JOK
44 % o
PABHEHHUE TCILTOBOTO baafica https://m.edsoo.ru/ff0c6820
DiexTpru3anud Tell. DIEKTPHIECKUN
45 3aps TpI[BaI:aH a DJIEKT I/IiiCKPIX bubmmorexa [JOK
PAL a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOAHMKY, TUINEKTPUKU U
46 MIOJIyIIPOBOIHUKH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumopeiictBue 3apsiioB. 3aKkoH
. . bubnmoreka [JOK
47 Kynona. TodeuHslif 31eKTpUueCKui

3apsin

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsyk€HHOCTB IIEKTPUYECKOro
nostst. [IpuHnmn cynepnosuuuu
BJIEKTPUYECKUX MoJe. JInnnn
HaANPSHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6df2

49

50

51

52

53

Pabota cuit 2IeKTpOoCTaTHYECKOTO
noiyd. [lorenuuman. Pa3zHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIACMOCTD

OnektpoémkocTh. Konaencarop

DNeKTPOEMKOCTb IMIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCaTopa

JlaGopatopHnas pabora "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo0.ru/ff0c7126

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

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
amnmapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTU4eCcKas 3allluTa.
3a3eMiIeHHE AIIEKTPONPUOOPOB

55

DIIEKTPUYECKHM TOK, YCIOBHS €70
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cwuita Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka [enu



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

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlabopaTtopHas
pabora «/3y4eHre cCMeIIaHHOTrO
COCIMHEHUS PE3UCTOPOB

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora u momntHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
xoyinsa-Jlenna

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

58

3axon OMa 11 NOJIHOU
(3aMKHYTOM) AJIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikanue.
Jlaboparopuas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTUBICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIMMOCTh

60

61

62

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y TIpUMECHAasi TPOBOIUMOCTb.
CaoiicTBa p—N-niepexona.
[TonynpoBoAHUKOBEIE TPUOOPHI
DNEeKTPUYECKHUI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIMTOB.
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [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

DneKTpoan3

DJIEKTPUYECKUH TOK B ra3ax.

63 CaMoCTOSTEIIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuyueckue nprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o06mmaromuii ypok 1 bubmmoreka [JOK
«DNEeKTPOIMHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbhas padota no teme

66 «Onekrpocraruka. [TocTosHHBIM 1 bubnnorexa [HOK
JJEKTpUYECKN TOK. TOoku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeiax»
PezepBubiii ypok. KonTposbHas

67 pa601;a o TZie ’ 1 bubmorexa HOK

https://m.edsoo0.ru/ff0c8c56

"DnexTpoauHaMuka’

68 PezepHblit ypok. O0o0maronmii 1 bubnuoreka [IOK
ypok no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kontpoabnble IIpakTuyeckue II/I[:;:CHI/ISI :)I;l[()l;l;zf;:;eenbnme
padoThI padoThbI pecypenI
[TocTossHHBIE MATHUTHI M UX

1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bubnunoreka LIOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHo€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopelicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnast pabora «3yuenue

3 MarHUTHOTO TOJIS KaTyIIKH C 1 1 bubmorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [IOK
«Hccnenosanne NecTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bu6muoreka [JOK

gactuity. Cuna Jlopenma. Pabora
cuisl JlopeHna

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

DJIeKTpOMarHuTHasE MHYKIIUS.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C unaykiuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue SIBICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIOHUN»

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO TOJIS KaTyILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1e

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHIL,
WHIYKIHUOHHAs [1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIIEKTPOMarHuTHas
HUHAYKIOUSD

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JI€.
BHCKTpOMaFHI/ITHaH HUHAYKIOUSD

CBO60,Z[HBI€ MCXaHHUYCCKHUC
KoJIeOaHHSI. rapMOHI/I‘-ICCKI/Ie

bubnmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06



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

KosieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

13

JlaGopaTtopHnas pabota
«HccnenoBaHnue 3aBUCUMOCTH
neproa MajblX KoJIieOaHuii rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

KonebaTtenbHbIit KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTeTbHOM KOHTYE.
AHaIIOTHSI MEXAY MEXaHHUECKUMH
U 3JIEKTPOMAarHUTHBIMU
KOJIeOaHUAMU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXarommx
Kosie0aHusx. BelHyX/1eHHbIE
MEXaHUYECKUE KoJaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

bubnmorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHycouanbHbIA TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34



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

18

19

20

21

22

JEICTBYIOIEE 3HAUEHUE CUIIBI TOKA
U HaIPSKEHUS

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
AEKTPUYECKON SJHEPTUU

VY CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AJIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOTro
TOKa, JIMHUH dIIeKTporepead

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
KynbTypa ucnosnbp3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOMN
KHU3HU

MexaHuueckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JUTMHA BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

3Byk. CKOpocCTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ffOccab4

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

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikana
OJICKTPOMAariMuTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUMnBI pauOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnosiokamnus



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

KonTponpHas padora «Konebanus

bu6nmoreka [IOK

25 Y BOJIHBID» https://m.edsoo.ru/ffOcc6f8
[IpsamoniuHetHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuorexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHnus cera. [loctpoeHnue bubmorexa HOK
. https://m.edsoo.ru/ff0Ocd4e0
M300paXEHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmmorexa [JOK
[IpenenbHbIN yroa NOJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlabopaTtopHas pabota «3mepeHue bubmuoreka [IOK
[I0Ka3aTells PEJIOMIICHHs CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B rH3e. DOopMyITa TOHKOW JTMH3BI. bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
31 «UccnenoBanne cBOMCTB
U300paXeHUH B TMH3AX»
Hucnepcus cera. CroXHbIM
39 coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habnronenne qucnepcuu cBeTay
33 UnTepdepenmus caera. bu6muoreka [JOK

Judpakuus ceera.

https://m.edsoo.ru/ffOced22



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
https://m.edsoo.ru/ff0ced22

Judpakumonnas pemeérka

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bubnunorexa LIOK

34 [Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPs U

35 YCTPOMCTBA U yCIIOBUS UX
0e30MMacHOr0 NpPUMEHEHUS
I'panub npuMeHNMOCTH

36 KJIACCMYCCKOU MEXaHUKH. bubnuorexa [JOK
IToctynatel ciennabHOM TEOPHUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmmorexa [JOK

https://m.edsoo.ru/ffOcfa42

BPEMEHU M COKpAIICHUE JITHHBI
OHeprust 1 UMITYJIbC

38 pENATUBUCTCKON YacTulpl. CBs3b bubmuoreka [IOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Konrponsnas padora «OnTuka.

39 OcHOBBI CcIENMANIBHOM Teopun bubmmorexa [IOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEJIBHOCTI

40 ®otonsl. opmyina [ImaHka. bu6muoreka [JOK
OHeprus 1 UMITysbc GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmmorexa LIOK

4 dorosphexta. Ombirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akonbl portordderra. YpaBHEeHHE bubnmnorexa [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

OiiamreitHa st porodaddexra.
«Kpacnas rpanuna» porosrpdexra

Jasnenne ceera. OnbrTel I1. H.

https://m.edsoo.ru/ff0d015e

bu6nuoreka [IOK

43 JleOeneBa. XMMUYECKOE IEHICTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTBa u

44 MPAKTUYECKOE IPUMEHEHHE:
dboTo31eMEHT, GOTOATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

45 Pemenne 3ama4 1o Teme bubnunoreka LIOK
«DJIeMEHThI KBAHTOBOM ONTHUKHU» https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI

46 Pesepdopna no paccestauro o- Bbu6mmoteka [JOK
yactull. [Inanerapnas mozaens https://m.edsoo.ru/ff0d091a
aToma

bu6mmoteka IIOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
H3nydeHue u noriomeHne

48 (OTOHOB IpU Mepexoie aToma ¢ bubmmnoreka HOK
OJHOTO YPOBHS SHEPTUU HA JIPYTOM. https://m.edsoo.ru/ff0dOafa
Bunael cnektpos
BonHOBEBIE CBOMCTBA YaCTHII.
Bounnsr e bpoiiis.

49 KopmyckynsipHo-BoIHOBOM Bubmmorexa [IOK

https://m.edsoo.ru/ff0d0Oca8

nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4eHHE

50 OTKpBITHE PATUOAKTUBHOCTH. bubnuotexa [JOK



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

OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYyYCHHUA

https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3JydeHus. Bnusaue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinyyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. A nepHblii
peaxTop. [IpoOnemsl, IepCrneKTUBHI,
AKOJIOTUYECKHE aCIEKTHI SIACPHOMN
SHEPreTUKU

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
aNeMeHTapHbIX yactull. Kpyribiin
cron «DyHIaMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bU3UYECKON KapTHHBI MUPAY

bubmuoreka [{OK
https://m.edso0.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asmxenune. Conneunas
cHCTEeMa



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

56

57

Connue. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI I1aBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoenue 3BE311. COBpeMEHHbIE
MIPEIICTABJICHHSI O TIPOUCXOXKICHUU
u 3Bosounu CoHla U 3B€3]1

58

Mnineunsiii [1yTe — Hama
lNanmaxruka. [lonoxxenue n
nemxenne Cosnna B ['anmakTuke.
lNanmakTuku. YEpHbIE ABIPHI B sIpax
TaJIaKTUK

59

60

61

Bcenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe nznydeHue.
MerarajgakTuka

Hepemennsie npobdiaembl
aCTPOHOMHH

KonrtponbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI

62

O6o06matomuii ypok. Pons dhuszukn
1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

63

O6o06matomuii ypok. Ponbs u mecto




($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE
Mupa

64

65

66

67

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢du3nvecKoil KapTHHE MUpa

Ob6o06maromuit ypok. Mecto
(bU3nuUeCcKoil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

PeszepBHbIil ypok. MarautHoe mnoue.

DIIEKTPOMAarHuTHasE MHIYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI
CIIeUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

68

Pesepnslit ypok. KBantosas
¢uznka. DIeMeHTbl aCTPOHOMUU U
acTpo(u3uKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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