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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICHIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX  OpraHm3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTEIbHbIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOIO noaxoAa. IlporpamMma 1o ¢pusnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPYyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3allMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIaHUPYyEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (PM3UKU Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IpeMETHBIE PE3YJIbTAThI 110 T0/1aM 00YUYEHHUS;

e coziepkaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM o0yueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpPY)KaIoLIEeM MHpeE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OlpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe D3HEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue GU3MKN BHOCUT OCHOBHON BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢huzuku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJOXKEH PsJl UJIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (GU3HKH 00bEUHEH BOKPYT
¢busznueckux Teopuidl. Begymmm B Kypce sBiseTcss (OpMUpOBAHUE NPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mnpenanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYeCcKoil HayKH, OCMBICIIEHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Gpu3nku npeamnonaraetT 3HaKOMCTBO € IHIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PalliOHATBHOTO PHPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.
Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHUS
¢usnueckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a Cuér
OpraHu3aluy SKCIIEPUMEHTAILHON JeSTeNbHOCTH o0ydarommxcs. [l 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX JIJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIIME HNPUMEHATh HM3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHMs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3WYECKOW MOIENH IS CHTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUS JTOJDKEH M3y4daThbCs B YCIOBUSAX TPEAMETHOTO KaOWHeTa (PHU3MKH WM B
YCIIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HKH TOJKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YUYEHHUUECKUX TPAKTHUYECKUX pPabOT U JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W O0ECIEUMBAET TMOCTAHOBKY MEPEUNCICHHBIX B MPOrpaMMe T10
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SBJICHHUNH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCTeuMBaeTcss B pacy€ére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTbI JIaOOpaTOpHOro 00OpyIOBaHMUSA JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M ITU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOMIMXCS K HAyYHOMY HW3YUEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TIPEACTABICHWH O HAyJYHOM METO/A€ TIO3HAaHUS W  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ hopMupOBaHHE HAyYHOIO MHPOBO33PEHUS KaK pPe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;



e hopmupoBaHue yMEHUN OOBSCHATH SIBJICHUS C MCIIOJIb30BAaHHEM (PU3NYCCKUX 3HAHHUHA H
HAYYHBIX JIOKA3aTEIbCTB;

¢ popmupoBaHUE TPEICTABICHUNA O poiu (DU3UKHU IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX Iesell o0ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 337ad B IpoIecce

U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus:

® [IPHOOPETEHNE CUCTEMbI 3HAHUH 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPOU3UKH;

e popMHupoBaHUE yMEHHN TNPUMEHSATh TEOPETHUYECKHE 3HAHUS JUIS  OOBSICHCHHS
busznyecKkux SBJICHWM B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIEINbIO,
3aJa4, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE Cco3JaHue (U3MYECKOH MOJeINu,
aJIEKBaTHOW YCJIOBHUAM 33a]1a4U;

e IOHMMaHHE (U3MYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TPOBEACHUS (DU3MUECKHX
OKCIICPUMEHTOB, AaHAllM3a W  HWHTEpIpeTanud  WHOOPMALUU,  ONPEACICHUSI
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3/IaHUE YCJIOBUHM Ui pa3BUTHS YMEHUH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPUECKOM
JEeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelIHEro oOIIero odpazoBaHUs

otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJNIO).



COJAEPKAHUE OBYYEHMUA 10 KIIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHHA U mporeccoB. Haydynsle rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. I 'paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Poib m Mecto ¢u3uku B (OPMHPOBAHUU COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBble U ITU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHssI CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. Cl0KeHHE TEepPeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepwon wu
yactoTa oopanienus. L{leHTpocTpeMuTeabHOE YCKOPEHHE.

TexHu4yeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)XCHHE
CHaps0B, LICTIHbIE U PEMEHHBIE NepeIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

Hamnpanenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIBIO ONPEETICHIS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue  COOTHOIIGHHMSI ~ MEXIYy  MNYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHbIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BI3KOW KUIKOCTH.
N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuaimn otHocutenbHOCTH ['anmuiies. 1lepBbiit 3akoH HetoTona. HEpLnanbHbIe CHCTEMBI
oTCcuéTa.



Macca Tena. Cwuma. Ilpunnun cynepniosunmu cuil. Bropoit 3akoH Heiotona ains
MaTtepualibHOM TOUkHu. TpeTuit 3akoH HproTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibxkeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. [lmedo cunbl. YcinoBus paBHOBeECHUS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHME MacC B3aMMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CioxxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue aBuxeHust Opycka 1o HaKJIOHHOM MIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

UccnenoBanue ycnoBuit paBHOBECHS TBEPIOTO TeJia, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coxpanenus  mexanuke

Nmmynbsc MaTtepuaabHOM TOYKH (TeJa), CUCTEMBI MaTepUaIbHBIX ToUeK. VIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnansHas sHepTrUs ynpyro aeGopMUpOBaHHON MPYKUHBIL.
[ToTennmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHbBle M HEMOTEHIMANbHBIE CUJIBL. CBsI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

[Tepexoa moTeHIMATBLHON YHEPTUH B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

I/IBYIICHI/IC a0COJIFOTHO HEYIpyroro yzaapa € HIOMOIIBIO ABYX OJWHAKOBBIX HUTAHBIX
MassTHHKOB.



HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPpMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. uddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BeliecTBa. Mojenu CTpOEHHUS Ta30B, XKUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelIeCTBa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHHETHYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B uaeaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHHe U30IMPOLIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOIY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Maccel BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnoébt mepmoounamuku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KoianuecTBo TemaoTel U paboTa. BHyTpeHHss1 SHEprHsl 0AHOATOMHOI'O
UJICAIBHOTO ra3a. Busl Teronepeayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IPH TEIUIONEepeaaye.

[TonssTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koaddunuent noneznoro aeiictsus teruioBoil Mamuubsl. Hukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, OBITOBOI XOJOUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEpruu Tejla MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALsA).



W3MeHeHne BHYTPEHHEHN aHepruu (TeMIepaTypsl) Tea Npu TeIionepeaaye.

OnbIT 0 aquabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHONU TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. DPazoevie nepexoont

[TapooOpa3oBanne u koHaeHcanus. HMcmapenne u  kureHue. AOCOMOTHasS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXa. HackleHHbIi nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JABJICHHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucramisl. CoBpeMeHHble MaTepHanbl. [lnaBiaeHume W KpucTaM3auus. YaeiabHas
TeruioTa iasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HagaHca.
TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpuMeETp, TCXHOJIOI'MH MTOJIYYCHHU A COBPCMCHHBIX MaTcpualioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu moOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroenue HarpeBaHus U MIaBICHUS KPUCTAILTMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

M3mepeHne OTHOCUTETHPHON BIQKHOCTH BO3/IyXa.

Pasnen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzanusi Ten. OJNEeKTpUyeckud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
Onexkrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

PaGota cun osnektpocratmueckoro mons. [lorennuman. Pa3HOCTh  MOTEHIMANOB.
IIpOBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM T0JIe. JIM3IIeKTpUYecKasi IPOHUIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOrO KOHJIEHCATOPA.

TexHnueckue yCTpoiicTBa M INPAKTHUYECKOE NPUMEHEHHE: DJIEKTPOCKOII, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpPHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHUecKast 3allnTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.



3aBUCUMOCTh  ANEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOMIAAM IUIACTHH,
paccTOSHUS MEXly HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAECHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBMSI CYHIECTBOBAHMSI 3JIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /17151 ydacTka LIETIH.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapalieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH J[xoymns—Jlena. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJIHOM (3aMKHYTOM) aniekTprudeckoii enu. Kopotkoe 3amMbIkaHue.

DNeKTpOHHas MPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJLIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CgoiicTBa p—n-nepexoaa. [loxynpoBoJHHKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIN3.

DIIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
IIna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peoctaT, HCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, AIIEKTPOOCBETUTEIBHbBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AUOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IIOLIAAN
MONEPEYHOr0 CEUEHUsl U MaTepuaa.

CMelmaHHO€e COEIUHEHHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3ydeHne CMEIIaHHOTO COEAMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

HabGnronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H
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N3zyuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C Y4ETOM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBS3€H C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medicnpeomemmuvle nowsamusi, CBSI3aHHBIE C M3YyYEHHEM METOAOB HAYYHOTO ITO3HAHUSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
9KCIEPUMEHT, MOICTTUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKkuMs, mapabona,
rurnepOoa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpHUYECKNE QYHKIMN: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOEKIUU HA OCH
KOODP/IMHAT, CII0’KCHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOU mpupoje, 1uddy3us, 0CMOC, TEIIO0OMEH
KMBBIX OPTraHW3MOB (BHJIBI TEIJIONEpEauy, TEINIOBOE PABHOBECHE), IEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JICKTPUYECKHE
CBOMCTBa METAJUIOB, HJICKTPOJIUTHYECKAs TUCCOLUAIINS, TaJIbBAHUKA.

l'eoepaghus: BaxKHOCTH BO31lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonozcusa: npeodpa3oBaHue IBMKEHUH C HCIOJIb30BAaHHEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKE, TOIIIUIHUKK, HCIOJIh30BAHME 3aKOHA COXPAHEHHUS HMITyJIbca B TeXHHUKE (pakera,
BOJOMET W Jpyrue), JBUraTtelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHAUIIUOHEP, TEXHOJIOTUH TOJIYYEHHsSI COBPEMEHHBIX MAaTE€PHUaIoB, B TOM YHCIIE
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, JJIEKTPOHATPEBATENbHBIE IMPHOOPHI,
JJIEKTPOOCBETUTEIbHBIE TIPUOOPHI, raIbBAaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAYKUMH. [IpyHIMI Cylieprno3uuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTrHa TuHUM MarHUTHON MHAYKIUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO NPOBOJHHUKA, KaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. JIBHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pa6ora cumnsl JlopeHiia.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [IOTOK BekTOpa MarHUTHOM WHIYKIUH.
DIIEKTPOABMKYIAsA CHJIA UHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJIHHUKE,
JIBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL, WHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu
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OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHuY MHIYKIIMYA MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHure ANeKTPOMarHUTHOM MHIYKITUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOIABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MMOTOKa.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apMoHMYeckue
kosebanus. Ilepuon, wuactora, amrmumrtyna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxarouux KojeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCKUe KoeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[TepemennbIii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya M HOTpeOEHUE DIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE JEKTpodHepruu. KynbTypa uCHOIb30BaHUSA
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnueckue yCTpoilCTBA M TPAKTHUECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTporiepeiay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTebHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumorpaMMsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HalpsOKEHUS OT  BPEMEHH) JJid
3IIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Monenb TUHUY 3IIEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
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HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHUH rpy3a Ha HUTHU OT JUITMHBI HUTH U
Macchl rpys3a.

HccnenoBanue MepeMEHHOr0 TOKAa B LENUM U3 IOCIEAOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclioBUsA pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHus
W januHa BONHBL [lomepeunble W mponmosibHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarnutHOi BojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeJioMIIeHue, Moispuszanus, Audpaknus, uHtepdepenuus. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TelleBUACHUS. Paanonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3BYKOBAsi JUArHOCTMKA B TEXHUKE W MEIMIIMHE, pajap, paAHuONpHEMHHUK, TEIECBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

UccnenoBanue CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH:  OTpPa)K€HUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonnHenHOE pacIpoOCTpaHEHUE CBETA B OJHOPOIHOM Cpele.
JIyud cBeta. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTesb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbI yroja MOJHOrO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl cuia TOHKOW JUH3BL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX W PACCEHUBAIOIINX
nvH3ax. Popmysia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HaOJIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkius ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.



13

ITonspusanus ceera.

TexHuueckue yCTpoWCTBa M INpPAKTHUYECKOE IPUMEHEHHME: OYKHM, Jiyna, (oToanmnapar,
NPOCKIIMOHHBIN ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OINTHKA, IU(PpPaKIUOHHAS
pEIIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHEHOE pacHpOCTpaHEHUE, OTPaKCHHWE M IpelnoMieHHe cBera. Onruueckue
puOOopBI.

ITostHOE BHYTpEHHEE OTpakeHHe. Mozelb CBETOBOIA.

HccnenoBanue CBOWCTB N300payKEHHIA B JIMH3AX.

Moenu MEKpOCKOIIa, TEJIECKONa.

Habmonenue natepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

I'paHunpl MPUMEHMMOCTH KJacCHMYeCKOM MexaHukd. IlocTynarel cnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHU U COKPALLIEHUE JITUHBI.

OHeprus U UMIYJIbC PEINSTUBUCTCKON YaCTHUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (GOTOHA C €ro YacTOTOH. DHEprust U UMIYJIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
dororddekra. YpapHenue DiinmreiHa 1 potorpdexra. «KpacHas rpanuna» porospdexra.

JlaBnenue cBeta. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpOHCTBa M IpaKTHUECKOe NpUMEHeHHue: (oTorneMeHT, (OTONaTUHK,
coJIHeUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna no paccesnuto o -uactuul. [lmanerapHas
Mmozenb atoMa. [locrynarsl bopa. U3nydenue u normnouieHue (GOTOHOB IpU MEPEXoe aTroma ¢
OJIHOTO YpOBHSl DJHEprum Ha JApyro. Buasl cnekTpoB. CHeKTp YpOBHEH 3HEpPIHHM aroma
BOJIOpOJA.

Bonnossle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.
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CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.

TexHHueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHAIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue mMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI,  JTOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHsS  sjpa. OtkpeiTHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHUS.
CgoiicTpa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBI.

OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. S nepHbie cuitbl. JledekT Macchl spa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€D.

SAnepupiii  peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAAEPHOI
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMuHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoNCTBAa M NPAKTHUECKOE NPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. JieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConneuyHass axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3IbI
IJIABHOM TOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u npmxenne Connua B ['anaktuke. Tumsl
rayiakTuk. PajmoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus
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Habmionenus HEBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKECHUN
JUIsL OIIpEJICNICHUS MOJI0KEHHsI HeOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, uraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH 4YeNOBEeKa, pojib M MecTo (M3UKM M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, poib (GU3NYECKOM Teopun B (HOpPMUPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IIPEJICTABICHUH O IPUpOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBIseTcs ¢ Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IEb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYCCKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBHI M HX
MPOSKIIMA HA OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, MPOW3BOIHBIC JIEMCHTAPHBIX (PYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocusi: dIEKTpUYECKUE SIBICHUS B XUBOW MPHUPOJE, KOJICOATEIbHBIC IBWIKCHUS B
JKUBOM TpUpOJie, ONTUYECKUE SIBICHUS B JKMBOM MHpuUpoje, ACHCTBHE paguallii Ha KHUBBIC
OpTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIMdeckash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, TIPEJICKA3aHNE 3eMJICTPSCECHUH.

Texnonoeus: MTMHUM DIIEKTpOIIepeiad, TeHEPaToOp MEPEeMEHHOT0 TOKa, dJIEKTPOIBUTATEb,
WHAYKIIMOHHAS T[1€4Yb, paaap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapart, BOJJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA
OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOmero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeETanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInaHOCTHBIE pE3yabTaThl OCBOECHUS yueOHOro mpeamera «DPu3nka» AOHKHBI OTPakaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllMi, ITO3WTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
pacIIMpEeHNE KU3HEHHOTO ONBITa W ONBITA JAEATEIBHOCTH B MPOLECCE PeaM3aliid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIIbHOM NEATEILHOCTH, B TOM YUCJIE B YACTH:
1) rpaaaHCKOro BOCIIMTAHUS:
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c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTENBHOCTh B HMHTEpECaX TIPaKAAaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTAaMM B COOTBETCTBUU C HX
(GYHKLUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTH POCCUHCKOM IPpa)TaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXEHHUSM POCCHUMCKHX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOIO TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYyyIIEro;

4) 3cTeTH4eCKOro BOCIMTAHUSA:

3CTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢buznyecKkoil HayKe;

5) TpyaoBOro BOCIMTAHUS:

UHTEpEC K PA3IUYHBIM cdepaM NpodecCHOHANBHON JEATETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIlaTh OCO3HAHHBIM BBIOOP Oymyiien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAacTH (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIUTAHMS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYyJIbTYphl, OCO3HaHHE TIJI00AJIbHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JIEHCTBUH B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1L[eJIed yCTONYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHe OmbITa JAEATEIbHOCTH OSKOJOTMYECKOM HaNpaBIIEHHOCTHM Ha OCHOBE
UMeoIIUXcs 3HaHUi 1Mo usmke;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTh B IpOIecce U3ydeHUs (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO I€ATENbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble JJornueckne geicTBUs:
CaMOCTOSITENIbHO (POpPMYIHpPOBaTh M aKTyalU3UpPOBATh MpoOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpENIENATh eI JACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUECKUX SBIICHUSX;
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pa3pabaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMATEepPUAJIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH padOTy B YCJIOBUSX PEAJbHOrO, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3sBUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KIIOUEBHIMU TOHSATHSAMH M METOJaMH (U3NYECKOM
HayKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEOBATEIBCKOM U MPOEKTHOM NIEATENLHOCTH B 00JacTu
(Gu3uKU, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOZOB peIleHHs 3a1a4
($u3NYECKOro cofepKaHUs, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUSI,

BIAJECTh BHUJAMHU JEATEIBHOCTH IO IOJIYYEHHMIO HOBOT'O 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B DPA3IMYHBIX YYEOHBIX CHUTyalUsX, B TOM YMCIE IPU
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUIOTE3y €€ pelIeHMs, HaxOOUTb AapryMEHThbl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAIN3UPOBATh IIOJYYCHHBIE B XOJE pEUICHMS 3aJauyd pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUThb U (POpPMYyIUpPOBaTH COOCTBEHHBIC 3aJjaud B 00pa30BaTENbHOI JEATENIBHOCTH, B
TOM YUCIIE IPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEAECSATENbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHbIE MTOAXOAbl U PELICHHUS;

CTaBUTb POOJIEMBI U 33J]auHl, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ undpopmanmeii:

BJIaJIETh HaBbIKAMU MOJy4deHUs MH(OpManuKu (HU3NUYECKOTO COJAEpPkKAHUS U3 UCTOUHUKOB
pPa3HbIX THIIOB, CAaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alUi0 U
UHTEpIpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM MPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCMOJIb30BaTh CPEJCTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEP)KAaHUS B pa3UyHbIX (opMmaTax ¢ y4ETOM
Ha3HayeHus: UWHGOpPMalMKW M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M UHIAUBHIyalbHOH paboThI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,
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IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHUIO: COCTABIIATH IUIAH JEHCTBUM, pACIpPENENsITh POJIA C Yy4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOI0 YJaCcTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE IPOEKTHI, OLIEHMBATh HJAEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJIbHbIe YUeOHbIE 1eliCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATENIBHYIO JESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTABJIAITh IUIAH PELICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMTOJIHEHHUSI MIPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOMIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pElLIeHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULUUMUA B 00NacTH (PU3HKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIJIS OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 1oCTHKEHNS TNYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI IO hU3UKeE AJIs
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILEHCTBYETCS SMOLMOHAIbHBIN
MHTEJJIEKT, MPEeANoaraonmi copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS PA3BUTHS COOCTBEHHOU AYMOIMOHAIBHON c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINpOBaHMs, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKEHHIO LEIH U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHL.
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NPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenusi B 10 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU W TEXHOJIOTHM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOCH

YYHUTHIBATh TPAHUIIBl MPUMEHEHHS H3YyYEHHBIX (U3NYECKUX MOJIENICH: MaTepuaibHas
TOYKa, MHEpLHUaJIbHAsA CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJACIU
CTPOEHUS Ta30B, KUIKOCTEH M TBEPJBIX TEJ, TOUYCUHBIN AIEKTPUUECCKUN 3apsijl MPU PEUICHUU
busznyecKkux 3a1ad;

pacno3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECCH) M OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BI)KEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKCHUE 110 OKPYXHOCTH, WHEpIUs, B3aumMojecicTBue Tei, nuddysus, OpOyHOBCKOE
JIBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, M3MEHEHHE O00BbEMa Tea MpPH HarpeBaHUU
(oxJakJIeHun ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICHCAIU, TIIaBJICHUE, KPUCTAILTU3AIIHS,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a MPU €ro HAarpeBaHUHU B 3aKPBITOM
COCyJie, CBA3b MEXAYy MapamMeTpaMy COCTOSHUS ra3a B H30IPOLECCax, AJIEKTpU3ALUS Te,
B3aUMO/JICUCTBUE 3aPsI0B;

OMUCHIBATh MEXAHWYECKOE IBUIKEHUE, UCIOJIb3Yysl (PU3NUYECKHe BEIMYMHBI: KOOpIUHATA,
NyTh, NEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUa, UMITYJIbC Tela, KMHETHYeCcKas
SHEPTUsi, TOTCHIMAJIbHAS HSHEPrus, MEXaHW4Yeckas padoTa, MEXaHHYeCKash MOIIHOCTh; IpHU
ONMKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3MUECKUI CMBICH HCIOJb3YEMBIX BEJIMYMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYIIBbI, CBS3BIBAIOIINE NAHHYIO (PU3NICCKYIO BEITUIHHY
C IpYTrUMH BEJIMUYUHAMM,

OTNHUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOIb3Ys
dbusznueckue BEJIMYMHBI: JaBIEHHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas OSHEprus
Xa0TUYECKOTO JIBMKEHUS MOJIEKYJ, CpPEIHEKBAApaTUYHAs CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI dHEprusi, padora raza, kodG(UIMEHT MONe3HOro NEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUU TTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIB3yEeMbIX BEJIUYHH,
uX O00O03HAYeHHWS W EIUHHIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIIUE NaHHYIO (PU3UYECKYIO
BEIIMYUHY C IPYTUMHU BEITMUUHAM;

ONUCHIBATh M3YUYEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUECKHUE SBIICHMS
(mpotiecchl), UCHONB3YST (GU3NYECKUE BEIWYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJe,
HaMpsOKEHHOCTh MMOJS, TOTEHLHMAaJ, pa3HOCTh MOTEHIMANOB; IPU ONHCAHUM TPABUIBHO
TPaKTOBaTh (U3MYECKUN CMBICT HCIOJb3yeMbIX BEJIWYUH, WX OOO3HAYEHUS € CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

aHAJTM3UPOBATh (PU3MYECKUE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3WUECKHe 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkoHbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON DHEPTUH, 3aKOH COXPAHEHUS WMITYJIbCA, PUHIIAI CYTIEPIIO3UITUN CHJI, TIPUHITUTT
paBHOIpaBUs WHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CpPEAHEH KHUHETHYECKOW HSHEPTHUU TETUIOBOTO JBMIKEHUS
MOJIEKYJI C a0CONIOTHOW TeMIepaTypoil, TepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyrnoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 00IaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIAIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;
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BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOPMYIHPOBAThH
npoOiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOuUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCHUMOCTU MEXJY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHJE TaOiMIl U rpadUKOB, J1€1aTh BBIBObI
10 pe3yJIbTaTaM MCCIIECIOBAHNUS;

coOuoiaTh NpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4EeOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOro 000pyOBAHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUpPATh (PU3HUECKYIO
MO/JIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIbI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
HIPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUEeCcKOi BEIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyKIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHMUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IpEICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE POIIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH TP OOpaIEHUH C TPHUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COIMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpyNNbl, palMOHAIbHO pacHpelesaTh OOf3aHHOCTH W IJIAHUPOBATh JESATENBHOCTb B
HECTaHJAPTHBIX CUTYallUAX, aJ€KBATHO OLICHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIBLI B
pelIeHre paccMaTpUBaeMOM IPOOIEMBI.

K konny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YVUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENeil: TOoYeUHBIN
JJIEKTPUYECKUN 3apsi, Jyd CBETa, TOYEUYHBIM MCTOYHUK CBETa, SIACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTI'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (uU3MYECKUe SBJIEHUS (IIpOIecCchl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JJEKTPOAUHAMUKHN U KBAaHTOBOHN (DU3MKU: 3JEKTpUYEcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWCTBUSA TOKAa, B3aUMOJACHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAas
WHIYKIUSA, ACHUCTBUE MAarHUTHOTO IIOJS HAa IPOBOJHMK C TOKOM M JBWXKYIIHUWCS 3apsni,
AJIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3aLUg CBETa, JUCIEepCUsi CBeTa,
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doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCHIBATh HM3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U JIEKTPOMArHUTHBIC SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPHUUECKUM 3apsija, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHAIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJeH, Mepuoj M YacTtoTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU OMUCAHUM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONB3yEMbIX BEIMYMH, MX OOO3HAYCHWS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3MUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNnbC (OTOHA, TEPHOJ IMOJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINC TAaHHYIO (DM3MYECKYIO BEIIMYUHY C JPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HaUeHUE (PU3NYECKON BETUUHUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAIEIBHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEWHA I (oTodd(deKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHMsS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUECKOTrO 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOTO 4YHCJIa, MOCTynarel bopa, 3akOH paJnoaKTHBHOTO paclaaa, MpU 3TOM Pa3IndaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTHYeCKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
o0yacTu) IPUMEHUMOCTH;

OTIpE/IeNATh HAIpPaBJIICHWE BEKTOpPAa MHIYKIIUU MArHUTHOTO TOJSl MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBIMTOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOILECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HU3MYECKHUX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BAaHUEM MPSIMBIX H3MEPEHU:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
UCCIICIOBAHWS,

coOnrofarTh mpaBuiaa O€30MacHOrO TpyAa MPHU MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM W TMPOEKTHOW JIEATENBHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacy€THBIE 3aJaud C SIBHO 3aJaHHON (H3MUYECKOW MOJIENBI0, WCIIONB3Ys
dbuznyeckre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIENTb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
MIPOBOAMTD PACcU€ThI U OLIEHUBATH PEAbHOCTD MOIyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,
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pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOUYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU M MPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaLINIO;

OOBSICHATH IPUHIHUIIBI IEHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3INvaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUYECKHE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpeae;

paboTaTh B TpyIIe C BHIIOTHEHUEM Pa3IMYHBIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAaHJAPTHBIX CUTYallMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 bubmorexa LHOK
' BT HaR https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematiika > https:/m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUK 6 bubmorexa [IOK
' OHB! CORpaTe CXAMIIE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmnorexa [JOK
' TEOpuun https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEpMOAHHAMIKIL 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexka [JOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 24

Pa3pea 4.

SJIEKTPOAUHAMHUKA
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bubmuorexa [JOK

4.1 DIEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 1 bubmuorexa [JOK

’ pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 63 3 3

I[TPOI'PAMME

11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m IporpamMmbl Beero Kognponbm)le HpﬁaKanecmle 0BpA30BATEIBHBIE
padoTsI padoThl pecypebi

Paszpen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHAs 11 1 3 bubnuoreka [IOK

’ WHTYKIAS https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 11

Pasznen 2. KOJIEBAHUSA U BOJIHbBI
721 MexaHn4YecKHe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK

' Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK

) BOJIHBI https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK

2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢

Hroro no pasgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
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31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubnmoreka [JOK
) OTHOCUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paszgen 4. KBAHTOBAS ®PU3UKA
. bubmuorexa [JOK
4.1 JIeMEHTEI KBAHTOBOU OINTHUKU 6 https://m.edsoo.ru/7f41co7c
bu6mmoreka [IOK
4.2 Crpochue aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 51p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOIIEE NOBTOPEHUE
Htoro mo pazneny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Ne KoJsmnuecTBo yacos
DJIeKTpOoHHbIe U pPOBbIE
o/ Tema ypoka Beero Konrpoabnbsie  IIpakrnyeckue o0pasoBare/IbHbIC
. padoThI padoThI pecypchl
1 ®dusuka — Hayka o npupoze. Hayunsie meTozasl 1 bu6mmoreka [IOK
MIO3HAHUS OKPY’KAIOILIEro MUpa. https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOM
bubmuorexa [JOK
2 Hay4YHOU KapTHUHBI MUPA, B IPAKTUUYECKOM 1€SITEIIbHOCTU 1
moy;eﬁ P pa, B 1P a https://m.edsoo.ru/ff0c33e6
Mexanuueckoe nBuxkeHre. OTHOCUTEIbHOCTh
bubmuorexa [JOK
3 MexaHn4yeckoro aBuxkenus. [lepemenienue, CKopocTb 1
yoxoperte A PEMETICHIE, CROPOCTE, https://m.eds00.ru/ff0c3508
. b K
4 PaBHOMEpHOE IPSAMOIMHEMHOE JBUKEHUE. 1 nbmmorexa [0
https://m.edsoo.ru/ff0c3620
. b K
5 PaBHOyCcKOpEeHHOE PSIMOJIMHENHOE IBHKEHUE. 1 nommorexa [0
https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
B HOE NajieHue. Y CKOpEHHUE CB HOT'O MaJeHUsI. 1
6 CBoboproe nazenue. Y Ckoperne cB000AHor0 naje https://m.edsoo.ru/ff0c39cc
7 KpuBonmHueliHoe aBnxkenue. J[BM>keHNEe MaTepUATIBHON 1 bubnnoreka [JOK
TOYKH I10 OKPY’KHOCTH. https://m.edsoo.ru/ffOc3ada
3 [Tpunnun otHOcHUTENbHOCTH [ anunes. aepuuanbubie 1 bubnuoreka [IOK
cuctembl orcuera. [lepssiit 3akon HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [IpuHIUIT Cynepno3uiuy Cuil. 1 bubmuorexa [JOK
Bropoii 3akoH HeroTOHA /111 MaTepuaibHOM TOUKH. https://m.edsoo.ru/ffOc3be8
10 Tpetuit 3akoH HproTOHA 17151 MaTEpUAJIBHBIX TOYEK. 1 bubmorexa LHOK
https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas 1 bubnuorexa [IOK

KOCMHUYCCKasA CKOPOCTb.

https://m.edsoo.ru/ff0c3d00
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bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena. https://m.edsoo.ru/ff0c3e 18
Cuna tpenus. Koapduument tpenus. Cuia
13 COHpOTEIBJIeHI/ISI Hp(ll)/l(bIIBLII/I)KeHI/H/II) TeJla B )KUAKOCTH WU Eubmorexa IIOK
https://m.edsoo.ru/ff0c3{76
rase.
[TocTynaTensHOE U BpaIIaTEIbHOE ABMKEHIE a0COIIOTHO
14 TBépH};FO Tena. MOMSHTIJl CHUJIBI. Hnelt[{o CHJIBL. Y CIIOBUSA Eubmorexa IIOK
. https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPAOIO TeNA.
Nmnynbc MmaTepuanbHONU TOUYKH, CUCTEMbBI MaT€pUAJIbHBIX
15 Toqez. I/IMnymi CWJIBL. 3aKOH C;XpaHeHI/I}I I/IMHI;/J'Ibca. bubmorexa LHOK
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMXKEHUE.
Pabora u moutHOCTH critbl. Kunetnueckasi sHeprust
16 MaTepHanLH(I)II;I“ tTouku. Teopema 00 I/ISMCHCHI/II/Ip bubmorexa LHOK
. https://m.edsoo.ru/ff0c4502
KMHETUYECKOM SHEpruu.
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprus
17 ynpyr;I z[eq)opMI/IpOBI;HHOITI pr)KIf/IHLI. HOTCHI_IEIaJ'ILHaH bubmmorexa [IOK
https://m.edsoo.ru/ff0c461a
SHEprus Tejia BOJIM3H MOBEPXHOCTU 3EMJIH.
[ToTeHunanbHbIe U HEMIOTEHIMAIbHBIE CUIbl. CBA3b
18 pabOoThl HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM bubnuoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ff0c478c
MEXaHUYECKON SHEPTHUH.
JlaGopatopHnas pabota «lccnenoBanue cBsizu pabOThI
19 CHJIBI C U3MEHEHHEM MEXAHUUYECKOM SHEPTUHU Tella Ha
MIpUMEpE PACTSKEHUS] PE3UHOBOT'O KT'yTay.
20 KonTponbhas pabora no teme «Knnemartuka. J[uHamuka. bubnnoreka [JOK
3aKOHBI COXPAHEHUSI B MEXAHUKEY. https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE MOJIOXKEHUS MOJIEKYIIPHO-KMHETHYECKOU bubmuoreka [IOK
teopun. bpoyHoBckoe aBmxenue. Auddysus. https://m.edsoo.ru/ffOc4dc2
2 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHL]

BeliecTra. Moaenu CTPOCHUS I'a30B, JKHIKOCTEHN U




TBEPIBIX TEIl.
Macca monekyn. KonnuectBo Bemectsa. [loctosHHas
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23
ABorajpo.
o4 TemoBoe paBHOBecHe. Temneparypa u e€ u3mMepeHue.
[Ixana temneparyp Llenbcus.
bu6mmoreka [IOK
25 Wneansheiii raz B MKT. OcnoBHOe ypaBHeHnne MKT.
A P https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa CperHei
. patyp pa cpeil bu6mmoreka [IOK
26 KHUHETUYECKOW SHEPTUU JIBIKEHUS MOJIEKYI. Y paBHEHHE
. https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona.
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI.
73 Jlaboparopuas padota «lcciienoBanue 3aBUCHMOCTH
MEXy IapaMeTpaMy COCTOSHUS Pa3peKEHHOTO ra3a.
W3omporeccsl B uaeanbHOM raze u ux rpaduyeckoe bubnnoreka [JOK
29
IIpe/ICTaBJICHHUE. https://m.edsoo.ru/ff0c570e
Bn HHSISL DHEPTUS TEPMOJMHAMUYECKOW CUCTEMBI U
YTPEHITIA SHED cpMOzL eexon cucte bubmuorexa [JOK
30 crocoOb! e€ n3meHenus. KoamuectBo TenaoTel u padoTa.
https://m.edsoo.ru/ff0c5952
BHyTpeHHsI4 sHEprusi 0JHOATOMHOTO MJI€aJIbHOTO Ta3a.
31 Bunpel Tennonepenaun bubmorexa [IOK
A peAaTH. https://m.edsoo.ru/ff0c5c36
3 VnenpHas TemnoEMKOCTh BemecTBa. Konnuecto bubnuoteka [JOK
TEIUIOTHI MPH Teruionepenave. AnnabaTHbIi Ipolecc. https://m.edsoo.ru/ff0c5c36
33 IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K bubnuoreka [IOK
M30IIPOIIECcCaMm. https://m.edsoo.ru/ffOcS5efc
34 HeoOpatumocTs nporeccos B mpupoae. Bropoii 3akon bubnnoreka [JOK
TEPMOJUHAMUKHU. https://m.edsoo.ru/ff0c6230
bu6mmorexa [IOK
IT 7 KIT, i .
35 PYHLIAN JEUCTBUS U J| TennoBoi MaIIuHbBI https://m.edsoo.ru/ff0c600a
36 IMukn Kapno u ero KIIJI.
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37 DKosorndeckue npoodaeMbl TEIUIOHEPTeTHKH.
33 O6o6maromuii ypok «MomnekysipHast ¢pusuka. OCHOBBI bubnmoreka [JOK
TEPMOAUHAMUKI. https://m.edsoo.ru/ff0c6938
39 KontposbHas padota mo teme «MosekymsipHas pu3ukKa. bubnuorexa [JOK
OCHOBBI TEPMOJIUHAMUKU . https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue u bubnuorexa [JOK
KHUTICHUE. https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS M OTHOCHTENBbHAS BIAXKHOCTH BO3TyXa. bubnnorexa [HOK
Haceliennsiii nap. https://m.edsoo.ru/ff0c64d8
£ Amsorponin caotiers Kpncratros, Koiutue xpuerazs buGaorexa LIOK
’ ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAIIbI.
43 [InaBnenune U kpucTamm3anus. Y 1elbHas TeniaoTa bu6mmoreka [IOK
rianerns. Cyonumarusi. https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHEeHHE TEIIOBOTO OanaHca. https://m.edsoo.ru/ff0c6820
DnekTpuzanys Tel. DIeKTpuueckuii 3aps. /[Ba Buma bubnuoteka [JOK
45
AJIEKTPUYECKUX 3apsI0B. https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKY, AUBIEKTPUKHU U OTYIPOBOAHUKU. 3aKOH bubnmnoreka [JOK
COXpaHEHUs AIEKTPUIECKOTO 3apsia. https://m.edsoo.ru/ffOc6bcc
47 B3aumogeiictBue 3apsanoB. 3akod Kynona. Toueunsrii bu6mmoreka [IOK
JIIEKTPUYECKUN 3apsil. https://m.edsoo.ru/ffOc6ced
Hanpsoxk€HHOCTh 3nekTpudeckoro nost. [TpuHumn
48 CyHeI:;)HOZI/IHE(I:/I S;CKipPE)qeceI(i/I)? n(z)ngﬁ. .HI/III;I/II/IH bubmorexa [TOK
. https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH.
49 Pabota cun anekrpoctarudeckoro noss. [lorenmman. bubmuoreka [IOK
Pa3HocTh NOTEHIINAIOB. https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKYN U AUDIEKTPUKH B JIEKTPOCTATUYECKOM bubnmnoreka [JOK

I1I0JIC. HHC)H@KTPH‘IGCK&SI IMPOHUITACMOCTE.

https://m.edsoo.ru/ffOc7018
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DnekTpoémkocTh. KoHnaencarop.

30

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

52

53

54

DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa. DHEPTUs
3apsKEHHOI0 KOHAEHCAaTOopa.

JlabopartopHnast pabota "M3mepeHne 3IeKTpOEMKOCTH
KOHJIeHcaropa'.

[IpuHUMI NEHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO allapara, CTpyMHOro IpuHTepa.
DneKTpocTaTUUeCKas 3aluTa. 3a3eMIIeHue
3JIEKTPOIPUOOPOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUYECKUM TOK, YCIIOBUSI €T0 CYLIECTBOBAHUS.
[TocTostausIi TOK. Cuia Toka. Hamnpsoxenue.
Conporusnenue. 3akoH OMa sl yyacTKa LIETH.

56

[TocnenoBarenbHOE, MApALICIBHOE, CMEIIAHHOES
CoeIMHEHUE MPOBOIHUKOB. JlabopaTopHas paboTa
«/3yyeHne cMEIaHHOTO COSIMHEHNUST PE3UCTOPOBY.

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

57

58

59

60

PaboTa 1 MOITHOCTb 3MEKTPHUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua.

3axon OMa 171 OJIHOM (3aMKHYTOM ) AJIEeKTpUYECKOM
nenu. Koporkoe 3ambikanue. JlabopatopHas pabora
«3mepenne D/1C ucToyHnKa ToKa U €ro BHyTPEHHET O
COIIPOTHBIICHUS.

DneKTpOoHHas IPOBOJAUMOCTH TBEPABIX METAJIOB.
3aBUCUMOCTD CONIPOTHUBIIEHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOANMOCTb.

DNEeKTpUYECKHU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX
ITy4YKOB.

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
MpoBOAUMOCTh. CBOMCTBA p—N-NIEPEX0/a.
[TonynmpoBOIHUKOBBIE MPUOOPHI.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae
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A AL — | ubmotexa LIOK
' ' https://m.edsoo.ru/ff0c82ba
DNEeKTpOoIIn3.
63 DnekTpuyeckuil Tok B razax. CaMoCTOSATEIbHBIN U 1 bubnmoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. Moauus. [1nazma. https://m.edsoo.ru/ffOc84ae
§4 mpakrwiooroe npmvonene. Mpasuna rexniks | ubmiorera LIOK
' https://m.edsoo.ru/ffOc86fc
0€30MaCHOCTH.
. bubnuorexa [JOK
65 O06o06marmuil ypok «JIEeKTPOIHHAMUKA. 1 https://m.edsoo.ru/f0c88be
86 Tocrommt anexupumicckuti ox. Tow » pasmsas | | Bubmiorera LIOK
' https://m.edsoo.ru/ff0c8a8a
cpenax».
67 PezepHblil ypok. O6o0matomuii ypok no remam 10 1 bubnuoreka [IOK
KJiacca. https://m.edsoo.ru/ff0c8c56
63 PesepBHblIil ypok. O6006maromuii ypok no temam 10 1 bubnnoreka [JOK
KJ1acca. https://m.edsoo.ru/ffOc8t6¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3

HOYPOYHOE IINTAHUPOBAHHME 11 KJIACC
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KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka
wn o0pa3oBaTejibHbIE PeCypPChI
Konrpoas  IIpaktn
Bcero HbIE YyecKue
padoTbI padoThI
[TocTostHHBIE MATHUTHI U UX B3auMoOieicTBHE. MarHuTHOE
nosie. BeKTop MarHuTHOM MHAYKUMUU. JIMHUA MarHUTHON 1 brbmorexa HHOK
' ' https://m.edsoo.ru/ff0c9778
WHAYKIIHH.

’ MarauTHoe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTea. 1 bu6mmoreka [JOK
B3aumoneiicTBue NpoBOIHUKOB C TOKOM. https://m.edsoo.ru/ff0c98fe
JlabGopaTtopHas pabota «M3ydeHrue MarHuTHOTO MOJIsl KaTYIIKA bubnuorexa [JOK

3 1 1
C TOKOM. https://m.edsoo.ru/ffOc98fe

€lCTBHE MAarHUTHOTO I0JIsI HA MPOBOAHMK ¢ TOKOM. Cuiia

4 ﬂMHG a. JJaboparopnas pabora «I;Iccnﬂe OBaHHE JICUCTBUS 1 1 bubmorexa HOK

pa. patopHas p A A https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM).

5 JleficTBHE€ MarHUTHOTO IOJIA HA JBHXKYIIYIOCS 3apsSKEHHYIO 1 bub6nuorexa [IOK
yactuny. Cuna Jlopenna. Pa6ora cuinsl Jlopenna. https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas UHAYKIus. [IoTok BeKkTopa MarHUTHOU

6 uHaykiuu. JJ1C uaaykiun. 3akoH AJIeKTPOMarHUTHOM 1
uHaykuuu Papanes.

7 JlaGopartopHas pabota «McciaenoBanue siBlIeHUs 1 1 bub6nuorexa [IOK
AJIEKTPOMArHUTHOU WHIYKITAW. https://m.edsoo.ru/ffOcal50
NunyktuBHOCTD. SIBNIEHUE caMOnH nuu. DJ1C

8 caMIi)y;HI[ KIIUU. DHEPIust MaFHHTHgl}"I:)(II]iIOJI}I Ki.[T MKW C TOKOM 1 bubmorexa HOK

Y ) P Y ' https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHUTHOE MOJIE.
TexHU4YeCKHe yCTPOMCTBA U UX MPUMEHEHHE: TIOCTOSIHHBIE

9 MarHuThl, 3JIEKTPOMAarHUThI, JIEKTPOABUTATENb, YCKOPUTEIN 1
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS T1€Yb.

10 O6o0maromuii ypok «MarautHoe moje. IJIeKTpOMarHuTHAs 1 bubnuotexa [JOK
WHIYKIAS https://m.edsoo.ru/ff0cab82
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11 KontponsHas pabora no Teme «MaruuTHoe moie. bubmuorexa [IOK
DJIEKTPOMArHUTHAST UHIYKIHS. https://m.edsoo.ru/ffOcad58
CBoOoHBIC MEXaHUUYECKHE KoJieOanus. ["apMoHnyueckne

12 KoieOanus. YpaBHEHHE rapMOHHYECKUX KOJIeOaHnii Eubmiorexa LIOK

- P P ’ https://m.edsoo.ru/ffOcaf06
[IpeBpatienre SHEprum.
JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEpHO/Ia
13 MaJbIX KoJeOaHUM Tpy3a Ha HUTHU OT AJIMHBI HUTH U MaccChl
rpy3an.
Koneb6arenbuplit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE Buborexa [IOK
14 Koi1e0aHus B HIeaIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS
A yp https://m.edsoo.ru/ff0ch820
MEXTY MEXaHUICCKIUMH H AJICKTPOMArHUTHBIMH KOJICOAHUSIMU.

15 ®opmyna TomcoHna. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM bubmmorexa [IOK
KoJ1e0aTeIbHOM KOHTYDE. https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaronmx kojaedanusx. BelHyKIeHHbIC

16 MexaHuueckue kosiaebanus. Pesonanc. BeiHyX1eHHEIE Enbmiorexa IOK

' - DRI https:/m.edsoo.ru/ff0cbb86
AIEKTPOMArHUTHBIE KOJIeOaHusl.
ITepemennrrit Toxk. CHHYCOUIAIbHBIN IIEPEMEHHBIN TOK.
17 MOIiIIHOCTI) e eMeHHOI}"IO Toia AMHJ‘II/ITleHOG U JIEUCTBYIOIIEE bubmaorexa [JOK
p ' y yio https:/m.edsoo.ru/ff0cbd34
3HAUEHUE CUIIBI TOKA M HAIIPSHKCHUS.

13 Tpanchopmarop. [IpousBoacTBo, nepenava u noTpedIeHue

JJIEKTPUYECKON YHEPTUU.
YCcTpoHcTBO M MPaKTHUYECKOE TPUMEHEHHE DJIEKTPUUECKOTO
19 3BOI-113Ka re’e aTg a 1ne eMeHH(E"O TOKA, JTUHHUH b Enbmiorexa IOK
’ paTop P ’ https://m.edsoo.ru/ffOcc324
3JeKTponepeiay.
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE FJIEKTPOIHEPTUH.
20 KynbeTypa ncnonp30Banust 3JEKTPOIHEPTUN B TIOBCETHEBHOM
SKU3HH.
MexaHnueckue BOJIHBI, YCIOBHS pacripocTpanenus. [lepuos.
bu6mmoreka [IOK
21 CxopocTh pacupocTpaHeHus U JJinHA BOJHEL [lonepednsie u

IMPOAOJIbHBIC BOJIHBI.

https://m.edsoo.ru/ffOccaS4
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2 3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp bubnmoreka [JOK

3ByKa. https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMAarHMTHBIEC BOJIHBI, UX CBOMCTBA M CKOpOCTh. [llkana bubmuoreka [JOK

AJIEKTPOMATHUTHBIX BOJIH. https://m.edsoo.ru/ffOccfe0
4 [TpuHUIMIIBI pagOCBSI3U U TeleBUACHUA. Pa3BuTue cpeacTs

cBsa3u. Paguosiokanus.
25 KonTposabnas padora «KosnebaHus U BOJIHBD. Eggsjil;llﬁéelziasi(.)rﬁlffOcc 663
26 HpHMOHHHeﬁHOCVpaCHpOCTpaHeHI/Ie CBETa B OAHOPOJAHOU bubnunoreka [JOK

cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBera. https://m.edsoo.ru/ff0cd350
7 OTtpaxeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoenue bubmmoreka [JOK

N300paKCHHH B TUIOCKOM 3€pKaie. https://m.edsoo.ru/ffOcd4e0
78 [Ipenomnenue cera. [lonHOE BHYTpEHHEE OTPAKEHUE. bubnnoreka [JOK

[IpenenbHbIN yroi MOJIHOTO BHYTPEHHETO OTPaXKEHUSI. https://m.edsoo.ru/ffOcd7{6
29 JlabGopaTtopHast pabota «M3mepenune mokazaresst mpeioMIICHUs bubnmoreka [JOK

CTEKJIay. https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Moctpoenue nzobpakenuii B mun3ze. opmysna TOHKOM bubnuotexa [JOK

JIMH3BI. YBEIUYEHUE JIMH3BI. https://m.edsoo.ru/ffOcddle
3] JlaGopartopHas pabota «MccnenoBanue CBOWCTB N300pakeHUN

B JIMH3aX)».
3 Hucnepcus cseta. CioxkHbIN cocTaB 6enoro cera. L{ser.

JlaGopatopHas pabota «HaOnroieHue qucrnepcun cBeTay.
33 WnTepdepennus cera. Judpakuus ceera. Judppakunonnas bub6nuorexa [IOK

pemméTka. https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeToBBIX BOJH. [lonsgpuzanus ceera. bubmorexa HOK

https://m.edsoo.ru/ff0cf02e

35 OnTuyueckue MpudOpPHI U YCTPOICTBA U YCIIOBUS UX

6€3011acCHOTO MPUMEHEHHUSL.
36 I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH. bubnuorexa [IOK




[Toctynatel ciennaIbHON TEOPUU OTHOCUTEIBHOCTH.

35

https://m.edsoo.ru/ffOcf862

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHIUE BPEMEHU U bubnmoreka [JOK
COKpAIICHHUE JIJTUHBI. https://m.edsoo.ru/ffOcfa42
38 DHEPrus U UMITYJIbC PEISATUBUCTCKON YacTullbl. CBsI3b Macchl ¢ bubmuorexa [JOK
SHEPTHEH ¥ UMITYJILCOM. DHEPTHS TTOKOS. https://m.edsoo.ru/ffOcfc68
39 Kontponbhas padora «Onrtruka. OCHOBBI CIIEIUATILHON TEOPUHU bubmuoreka [JOK
OTHOCHUTEIILHOCTH . https://m.edsoo.ru/ffOcf610
40 ®oronsl. opmyia [Inanka. DHEprus U UMIYIbC POTOHA buGimorexa [IOK
) ) ) https://m.edsoo.ru/ffOcfe16
A1 OtkpsiTue u uccnenoBanue porordpdexra. Onbite A. T bubnnoreka [JOK
CroneroBa. https://m.edsoo.ru/ffOcffc4
42 3akonbl porodddekrra. YpaBHeHNE DUHIITCIHHA 1JIs bubnmoreka [JOK
dotoaddekra. «KpacHas rpanuma» horodddekra. https://m.edsoo.ru/ff0d015e
43 Jasnenue ceera. Onbitel [1. H. JIeObeneBa. Xumuueckoe bubmuoreka [JOK
JIEHCTBHE CBETA. https://m.edsoo.ru/ff0d04a6
44 TexHuueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE:!
¢doTorIeMEHT, POTOAATUHK, COTHEUHAs OaTapesi, CBETOAUO/.
45 Pemenne 3agad mo teme «7€MEHTHI KBAHTOBOM ONTHKH) bubmorexa HOK
' https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbiTsl Pesepdopaa no paccesHuto bub6nuorexa [IOK
a-yactuil. [Imanerapuas Mmoens aToma. https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Hocrynarer bopa. https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomeHue GOTOHOB MPU MEPEXOJIe aToMa C bubnmnoreka [JOK
48 o
OJIHOTO YPOBHSI SHEPruu Ha JIpyroi. Buasl cnekTpos. https://m.edsoo.ru/ff0dOafa
o | Eoms ot o Bonwa e By Bunionsa LOK
' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YEHHUE.
50 OTkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopa nmo bubnuorexa [IOK
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OMMPCACIICHUIO COCTaBa PAJUOAKTHUBHOT'O U3JIYUCHUS.

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Brusaue
pPaJIMOaKTUBHOCTH Ha )KMBBIC OPT'aHU3MBbI.

36

https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE TPOTOHA M HeWTpoHA. M30Tombl. Anbda-pacnas.
DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ["lamma-
U3JTyYEHHUeE.

OHeprus CBA3U HYKJIOHOB B sifipe. SlnepHble peakuuu. SnepHslii
peakrop. [IpoGiemMbl, NepCHEKTUBBI, SKOJIOTHYECKHE ACTIEKThI
AJIEPHOMN SHEPTETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA. METO b
HAOJIO/IEHUS M PErHCTPAIMK SJIeMEHTapHBIX YacTull. Kpyrmbiii
cron «DyH1aMeHTalbHbIE B3aUMOJICUCTBUA. ENTUHCTBO
(bU3UYECKON KapTHHBI MUPAY.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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

55

56

Bun 3Bé31H0r0 HeOa. Co3Be3us, ApKKe 3BE3/Ibl, IUIAHETHI, UX
BuauMoe aBrmkenne. CojlHeYHas CHCTEMA.

Comnre. ConHeunast akTHBHOCTh. MicTounuk sHeprun ComHia
U 3BE31.

57

58

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TT1aBHOU
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE cTpoeHUE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUH U YBOJOLIUN
CoJHIa ¥ 3BE31.

Muteunsiii [Iyte — Hama [Nanaktuka. [lomoxenue u 1BuxeHue
Connua B Nanaktuke. ["anaktuku. Y€pHble ABIPHI B SApax
TaJIaKTHK.

59
60
61

Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nydenune. MeraranakTuka.

Hepemennsie mpobieMbl aCTpOHOMUH.

KontponbHas padota «1€eMEHTHI aCTPOHOMUH U
acTpoU3UKM».




Ob6o6maromuit ypok. Pois pusuku u actponomuu B
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62 9KOHOMHMYECKOM, TEXHOJIOTHYECKOM, COITMAIBHOM ¥ STHUSCKOM 1
cdepax IesITeIbHOCTH YeIOBEKa.
63 0606Lua10mpulﬁ YPOK. 130.11}: 1 MecTO (PU3UKH U aCTPOHOMUU B 1
COBPEMEHHOM HayuyHOU KapTHHE MUDA.
64 Ob6o6maromuii ypok. Poip pusnueckoit Teopun B |
dbopMUPOBAHUHU MIPEJICTABICHU O PU3NUECKON KapTUHE MHPA.
O6o6maromuii ypok. Mecto gusndeckoid KapTUHBI MUpPA B
65 o011eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJICTABICHUI O IPUPOJE.
66 PesepBHblit ypok. MaruutHoe mose. DIeKTpOMarHUTHAS 1
WHTYKIIHSL.
67 PesepsHblil ypok. Ontuka. OCHOBBI ClIeIMaIbHOW TEOPUU 1
OTHOCUTEIIbHOCTH.
Pesepnblit ypok. KBantoBas ¢pusnka. D1eMeHThl aCTPOHOMHUH U bubnunoreka [JOK
68 1
acTpou3uKH. https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Vyebnuk ®Pusnka 10 knacc. Mskumes [.5., Byxosues b.b. u np.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

®dusuka. 10 -11 kmacc. [loypounsie pa3padoTku K yueOHUKY - Mskumesa ['.51., byxosues b.b. u
zp.

COopnuk 3anay no ¢usuke 10-11 knacc. [TapdentreBa H.A.

CoOopuuk 3anad o ¢usuke 10-11 k1. Peivkerua A.I1.

Tematuueckue KOHTPOJIBHBIE U CAMOCTOSITENNbHBIE paboThI 10 ¢usuke. 10,11 kmacc - I'pomiieBa
O.1.

®usuka. 10-11 xmaccrl. "KoHCTpYKTOp" caMOCTOSTENBHBIX U KOHTPOJIBHBIX PaboT -
Anpnpromeukus C.M., CrnyxaeBckuii A.C.

®usuka. 10 knace. CamocToaTeIbHbIE U KOHTPOJIbHBIE paboThl - Eptotkun E.C.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK

karajnor denepanbHOro MeHTpa HHYOPMAIIMOHHO-00pa30BaTEIILHBIX PECYPCOB
(http://fcior.edu.ru/)

http://www.fizika.ru ©”HPOpPMaILIMOHHBIE, TIEKTPOHHBIE YIIPA)KHEHUSI, MYJIbTUMENA PECYPCHI,
JJIEKTPOHHBIE TECTHI.

Poccuiickas aeKTpoHHas IKOoJIA:

https://resh.edu.ru/

®u3suka B npezeHTauusx: http://presfiz.narod.ru

Buneoypoku no 14 npeameram: https://infourok.ru/videouroki

http://school-collection.edu.ru/
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