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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ¢@u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM MporpaMMmsbl, mpenctaBieHHbIX B PI'OC
COQO, a Takxke c¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCIIMTAHHS H
KOHIEMIMU TpernojaBaHus ydeOHoro mpeamera «@Dusrka» B 00pa3oBaTesbHbBIX
OpraHu3aIusix Poccutickon Denepanuu, peATN3YIOIINX OCHOBHEIE
o0pa3oBaTeIbHbIEC TPOrPAMMBI.

Conmepxxanue mnporpaMmbl 1O (U3MKE HampaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcs 10-11 xmaccoB mipu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT Tpeboanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAIlPEAMETHBIM pe3yJbTaTaM
oOydeHMs, a TaKKe YYMTHIBA€T HEOOXOJIMMOCTh pealn3aldd MEXKIPeIMETHbIX
CBsA3€l (PU3MKM C €CTEeCTBEHHO-HAYyYHbIMU Y4YeOHBbIMH IpeaMmeTamu. B Heil
OTIPEIEISIIOTCS OCHOBHBIC IIETH M3Yy4YeHHUS (DU3WKK HA YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHMsl, MJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3HKHU: JTUUYHOCTHBHIE,
MeTalnpeaIMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e TUIAHMPYEMBIEC Pe3yIbTaThl OCBOCHUS Kypca GU3UKHN Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HaumOojee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [1IkonpHbIN Kype PU3UKN — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (hPU3MUYECKUE 3aKOHbI
JexXaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢usugeckoit reorpadueir u actpoHoMmmen. Mcmonmp3oBaHWE W AKTHUBHOE
npUMeHeHne (U3WYECKUX 3HAHMM  ONpeeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YEeHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JIPYTHUX.
W3ydyenne ¢u3MK BHOCHT OCHOBHOW BKJaJA B (POPMHUpPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroummxcs, B (OPMUPOBAHUE YMEHUUN NPUMEHSThH
HAYYHBII METOJI TO3HAHUSA [P BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBy kypca (usuku Uit YpOBHsSI CpelHero oOiero oOpa3oBaHUs
MOJIOKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
IIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCSA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIsSeTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku mnpeamnoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp>KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM palioOHATBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PH3UKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, IS OINUCAHWUSA €CTECTBCHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]e
BCEro 3a CU€T OpPraHU3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKHUX
NpaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcsi OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCA PENICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM AJia pacd€THBIX 3a/7ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJjaHHON (PH3MYECKON MOJIETBIO, TTO3BOJISIONINE TPUMEHATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK W WHTETPUPYs 3HAHHS W3
pasHbIX pa3nenoB. [ kayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HU, Tpelyrolue BbIOOpa (U3NYECKOW MOJENnu g CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTOo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJiIa. B xaOuHeTe (U3MKHU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYMBAET ITOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJI0OBaHHUE Il YUYEHHUECKUX TMPAKTUYECKUX padboT
dbopmupyeTCcss B BHAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXca. TeMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTCPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaAOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHHUS OOYy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMUPOBAHHE
MCCJIeI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3NYeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHue mpeaCTaBICHUNA O poNM (PU3UKH JJIs PA3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre ATuX 1eneld 00ecreurnBaeTcsl pelieHueM CIIeIyIomuX 3a1a4 B

npolecce u3yYeHus: Kypca GU3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMBl  3HaHUH 00  o0mmx  (u3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHuME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicHeHUs (PU3MYECKUX SBJICHUHW B TMPUPOAEC W IS TNPUHATHUSA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs Pa3IUYHbIX 337a4 C SBHO 3aJaHHOMN
bu3nYecKoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3faHue pU3NUECKor MOJEIH, aIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHS U TPOBEICHUS
(U3MYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HHQPOpMaIuH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM IEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipeanaraempiii B mporpamMmme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIh JEJIaeT BBHIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUarOImUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @®u3uka U MeTOIbI HAYYHOI'0 MO3HAHMS

®u3nka — Hayka o mpupojie. HayuHbie METOJIbI MO3HAHUSI OKPYXKAIOIIETO
mupa. Posib s3KcnepuMeHTa M TEOpPUUM B IMPOLIECCE IIO3HAHUS MPUPOJbI.
DKCIepUMEHT B (hU3BHUKE.

MopnenupoBanue (pU3MYECKUX SIBJICHUNA M mpoueccoB. HayuHble TUMOTE3BI.
dusndeckre 3aKOHBI M TCOPUHU. | paHUIBI TPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUA.

Pons 1 mecto ¢u3uku B GOpMHUPOBAHUK COBPEMEHHOM HAyYHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JICATCIILHOCTH JIIO/ICH.

Jlemoncmpayuu

AHasioroBpie W HHUGPOBBIE H3MEPHUTEIIbHBIE MPUOOPHI, KOMIILIOTEPHBIC
JATIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIIbHOM TOYKH, UX IMPOEKIMM Ha OCU CUCTEMBI KOOpIAMHAT.
CnoxeHue nepeMeeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMXKeHue. ['paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHS, IyTH W IEPEMEIICHUS
MaTepUaJIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOe nazieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUS.

KpuBonmHeitHoe  nBWKeHWE. J[BMKEHHE  MaTepUaIbHOW TOYKM IO
OKPYXHOCTH C MMOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTb. [lepron u yactora oOpaienus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHu4yeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CHOUAOMETP,
IBUKEHHUE CHAPSAJO0B, LEMHBIE U PEMEHHBIE MTEpEIaYH.

Jemoncmpayuu

Mopnenp cucTeMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XAPAKTEPUCTUK
JBUKCHMUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Bropolii 3akon
Herotona miisg marepuanbHoi ToOUukU. Tperuit 3akoH HbroTOHA U1 MaTeprUalIbHBIX
TOYEK.

3akoH BcemupHoro Ttsrorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyrocru.

Cuia Tpenus.
Cyxoe Tpenue. Cumna TpeHHUSI CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TENA B )KUAKOCTU WJIU Ta3e.

[TocTtynarensHOE U BpalaTeabHOE JIBIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OcH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPIAOIO TEA.

TexHuyeckre yCTpOWCTBA M NPAKTHUUYECKOE MMPUMEHEHUE: MOJIIIUITHUKY,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SBneHne nHepUUH.

CpaBHeHUE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoii 3akoH Herorona.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAaIIHH.

CpaBHeHUME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHUA.
VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul
N3ydenne nBuxeHus Opycka 1Mo HaKJIOHHOM IJTIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HHMKAIOIIUX B IMPYXKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3axkouvt coxpanenusn é mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEPHAIbHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeaktuBHOE NBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MaTepualbHOW TOUkH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPTUH.

[TorenuuanbHas SHEprusl. [TorenuumanbHas SHEprus YIpyro
nehopMHpPOBaHHON  TpykuHbI.  [loTeHIManpHas  dHeprus Tena  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHple WM HENOTCHIUAIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paznen 3. MogekyasipHas Gu3nKa 1 TEPMOJAMHAMUKA
Tema 1.
OCHOBHBIE TIOJIOXKEHUSI MOJEKYISPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
000CHOBaHHUE.
Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPIBIX TEN U 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJienel. Macca u
pa3mepsl Monekys. KonnyecTBo Bemectsa. [locTositnHas ABoranpo.

TermmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpeHEe KUHETUYECKOM SHEPruM TEIJIOBOIO JABMKEHUS 4YacTHUIl Trasa.

['paduueckoe  mpeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KommyecTBo Temnotsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TemIoThl IpH TEIionepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I['padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIIOBBIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW J3HEpPruM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tea Ipu Terlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacwlllleHHBbIH map. YaelbHas TeImioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y ieabHasl TerioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUalOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3yXa.

\ Pa3nean 4.

Tema 1. Inekmpocmamuka

OneKkTpu3anms Tel. OJIEKTPUYECKHH 3apsan. JBa BHAAa DIEKTPUUYECKUX
3apsA0B. IIpOBOJHUKH, OUAIEKTPUKUA W MHOJYHPOBOIHHUKU.

Onektpuueckoe nose. Hanpsxk€HHOCTh anexktpudeckoro mnouss. [IpuHnun



CYIEPIO3ULIHAN BJICKTPUUYECKUX MOJIEN. JIMHMM HANpsKEHHOCTH 3JIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWMKM W JHMAIIEKTPUKKA B IJIEKTPOCTATUYECKOM IIOJIE.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJEKTPOCTaTHYECKas 3allUuTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUSA dJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAM TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
HcTtounuku Toka.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YAEIbHOE CONPOTUBIIECHUE BEIECTBA.
[locnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABIXKYIIAsl CUjla U BHYTPEHHEE CONMPOTUBJICHUE HCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS METAJLUIOB OT TEMIIEPATYPBHI.

CaoticTBa p—n-niepexoja. [lomynpoBogHIKOBEIE TPUOOPHI.
DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKUA TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOro COEIMHEHUS PEUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snextpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBISIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHMM, JMHEWHas (yHKIHA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHUE B KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHUE ABIKEHUH C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEIHLHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KIIACC

Paznen 4. DjaekTpoauHAMHMKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IlocTtossnHble  MarauThl.  B3auMojeilicTBHE  NMOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [IpuHnmn cynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MAarHUTHOM WHIAYKUMW. KapTWHa JIMHUM MarHUTHOW
WHTyKIIUH TIOJIsI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWAH
MarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIbLIEBOTO
NPOBOJHUKA, KATYIIKK C  TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HarpaBliieHHe. J[BuxKeHUEe 3apsSAKEHHON YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. Pa6oTa cuisl JlopeHna.

SlBneHne BJIEKTPOMAarHUTHOW HWMHAYKOMUA. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIXKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunn dapanes.

BuxpeBoe »3ieKTpuYecKoe ToJie. IDJIEKTPOABUKYILIAs CHIA WHIAYKLIHH B
MPOBOJHUKE, JIBHKYIIEMCS TOCTYNIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

DOnexkTpoABMKyLIas CHIIa
CaMOUHTYKIIHH.
DHeprus MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DJIEKTPOMATrHUTHOE TOJIE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIC
MAarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOABUrATEIb, YCKOPUTEIN DIEMEHTapHBIX
YacTUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO TOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AelCTBUA MNOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

\ Pa3gea S.

Tema 1. MexanuuecKkue u 31eKmpOMaAzZHUNHbLE KOJ1€0aAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHMs.
[Napmonmnyeckue konebanms. [lepmon, wacrora, amrumrtyaa u ¢daza KojieOaHUH.
[IpyxuHHBIN MassTHUK. MaTreMaTU4eCKUl MasiTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosieOanuii. [IpeBpalienrie sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiii kOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJbHOM KO0JIEOATeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE

KOJICOAHMSI.

Ilepemennpiii  TOK. CUHYyCOMAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJTHOE€ M JEHUCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HANpPSHKEHUS.

OKOJIOTHYECKHE PUCKH IpU  IPOU3BOJCTBE
aneKTposHeprun. KynpTypa HCIONb30BaHUSA 3JIEKTPOIHEPIMM B IIOBCEAHEBHOMU
KU3HU.

TexHudyeckne yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.
Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KoJieOaTeNbHOM cHUCTEMBbl (IPYXUHHBIA WIN
MaTEMaTUYECKUN MASTHHUK ).

HaOmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenne pe3onanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mnpu 1OCIENOBAaTEIbHOM COEIMHEHHUH PE3UCTOPA, KaTYyIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb TMHUY 3JIEKTPOIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJIEOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre MEepeMEHHOr0 TOKa B LENM U3 [OCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOTIHbL

MexaHU4YecKue BOJIHBI, YCIIOBHSI PacIpOCTPAHEHUS.

[TonepeuHble W MNPOAOIBHBIE BOJIHBI.
HNuTtepdepeHius u Auppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIEC BOJIHBL. Y CIOBUS U3JIYyUYEHUsS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoil BoiHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOIsIpu3auus, Tugpakuus,
unTepdepeniys. CKOpocTb 31EKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasl IUAarHOCTHKAa B TEXHUKE M MEIULIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone06mromeecst Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HaHC.



Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HNccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpak€HHUE,
MpeIOMJIEHUE, MOIApU3alus, AU pakuus, UHTepPEepeHIUs.

Tema 3. Onmuxa

I'eomerpudeckas ontuka. [IpsMoOnIMHENHOE pacIpoOCTpaHEHHUE CBETa B
ogHOpoAHOU cpexne. Jlyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxxeHusi cBeta. [locTpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHBIl yroja I0JIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro cera. L[BerT.

CoOupatonie M pacceuBarolue JUH3bL. ToHKas JuH3a. DOKyCHOe
paccTosiHME M ONTHYecKas cuja TOHKOM auH3bl. llocTpoeHue m3zo0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. dopmysa TOHKOW JHH3bI. YBEIUYEHUE,
TaBaeMoO€ JIMH30M.

IIpenenbl NpUMEHMMOCTHA F€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBeta. [udpaknuoHHas pemérka. YciaoBHE HaONIOAEHUA
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHueckue yCTpoCTBA W IPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PpPACIPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE oTpakeHre. Mozellb CBETOBOIA.

UccnenoBanne CBONCTB H300paKEHUH B TMH3AX.

Mopnenu MUKpPOCKOIIa, TEJIECKOIA.

Habmonenne natepdepeHunn crera.

Habnronenune nudpakiuu ceera.

Habmronenne nucnepcuu cBeTa.

[Tosmy4yenue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyyenue cnexTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKH.



Habmonenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenne nokaszaTesns MpegoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.
Hab6nronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHUH OTHOCUTEIHLHOCTH
['pannubl  NPUMEHUMOCTH  KJJacCHYECKOW  mexaHuku.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBL.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOW YaCTHULIBI. JHEPrus
IIOKOSI.

Paszpnen 7. KBantoBas ¢usuka
\ Tema 1.

DHeprus U UMNyJibc POTOHA.
OtkpbiTe U uccienoBanue ¢otodrddekra.
VYpasuenue DunmreitHa mis dotodddekra. «Kpachas
rpanuia» ¢hotodrddexra.
JlaBnenme cBera. OnbiTel 1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckne yCTpOWCTBA W MPAKTUUECKOE MNPUMEHEHHEe: (POTOIIEMEHT,
dboToaTYMK, CoIHEUHAasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.
UccnenoBanue 3akoHOB BHeMTHET0 (poTodddekTa.
CeToauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIL.
Ilmanerapnas mogmens aroma. lIloctynater bopa. W3nydenue u morsouieHue
(OTOHOB TMpU TEpPeXxojie aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrod. Bumsl
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.
BosiHOBBIE CBOWCTBAa 4YacTHLI.

CriontanHoe 1 BBIHYXJICHHOC M3JIYYCHHUC.



TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHeHyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

Hab6nronenue nuHeiyaToro cnekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma 1mo  ompeneneHur0  cocTaBa
panuoakTUBHOrO wu3inydeHus. CBoiicTBa anbga-, OeTa-, ramma-u3JIy4eHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykmonHast monens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncino sapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3NydyeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepneie peakunu. [lenenue n cuHTE3 AI€P.

Anepnsiii peaktop. TepmosmepHbiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJICPHON PHEPIETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MIO3UTPOHA.

MeTobl HAOJIIOICHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jemoncmpayuu

CU€TYrK MOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanue TpeKoB YacTull (M0 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH
Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.
Bun 3Bé3anoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIOKCHUE.
|
\ UNctounuk sueprum ConHLa U 3BE3L.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAIBbHBIM KJIAcC —



CBETUMOCTEY». 3BE3IBI TJIABHOM IOCJICIOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHHuE
3BE371. COBpEMEHHBIEC MPEJCTABIEHUS O MPOUCXO0XKACHUU U 3Bomtonu CoJHLa U
3BE3 .

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpYXEHHBIM TJ1a30M C MCTOJIB30BAaHHUEM KOMITBIOTEPHBIX
NPWIOKEHUH Il ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usi CEeBEPHOIO MOTYIIApUsl U SIPKUE 3BE3BI.

Habnronenus B Teneckon JlyHel, mianet, Mneunoro Ilytu.

O06o0maroniee NOBTOPEeHUE

Ponb Qu3ukm U acTpoOHOMHMM B OSKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COITMATILHOM M ATUYECKOU cepax AesTEeILHOCTH YeIOBEKa, POJib U MeCTO (DU3UKH
Y aCTPOHOMHH B COBPEMEHHOUN HAyYHON KapTHUHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEJICTABICHUNA O (UUYECKON KapTUHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MHpaA B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTAaBICHUMN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBIsIETCS ¢
y4ETOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHh MaTEMaTHKH,
OHOJOrMU, XMMHH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAyYHOI'O
MO3HAHUA: SIBJIEHWE, HAy4HbIH (akT, rumores3a, (U3MYEcKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKHUE
(yHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MHPOEKIUU HA OCHU KOOPJHUHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JIEMEHTapHbIX (YHKIMM, NpU3HAKU TOJ00HS TPEYroJIbHUKOB,
ompeesieHne oAU TIOCKUX GUryp u oobEmMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM Mpupojne, KoJjieOaTelbHbIe
JIBH)KEHUS B JKMBOU MPUPOJIEC, ONITUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.



Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAST CTPYKTYpa TBEPABIX
TeJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHaJus3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3E€MJIM, 3aJIeKUd MATrHUTHBIX — PY/I,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPECKA3aHHUE 3eMIICTPSCCHUIA.

Texunonocus: NWMHUAMA DJIEKTPOIEpeaady, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHUOHHAs I€4Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBINA ammapar, BOJIOKOHHAs OITHKA,
coJHeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «@Pu3nMkay HA YPOBHE CpPEIHErO O0OIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAPEJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yU4eOHOTO mpeameTa « DU3uKay JOIKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOyYarommxcsi PyKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXJEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHUE >KHU3HEHHOTO
ONBbITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIlPaBIICHUU
BOCIIMTATEJILHOM €A TEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO OOIIECTBA;

NPUHATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
oOIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aIuy;

YMEHHME B3aUMOJICHCTBOBATH C COLIUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
ux QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPUOTH4YECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

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

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEATEIBbHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gu3n4ecKo HayKe;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoPecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapaKkTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (UMK  OCYHIECTBJISATH  MPOEKTHYIO W HUCCIEN0BATEIbCKYIO
NEATENBbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBbie Jilornyeckue JaeicTBUA:
caMOCTOSITeTbHO  (OpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEHsATh LEAN ACATECIBHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HUX
JIOCTHIKEHUS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMSI B  PacCMaTPUBAEMBIX
(hUBUYECKUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOIIUXCS
MaTEepUATILHBIX U HEMATEepHAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;
KOODAMHUPOBAaTH U  BBHIMOJHATH pabOTy B  YCIOBUAX  peaJbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIIEHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/ibCKue el CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOUEBBIMU IMOHATHUSMH W METOAAMHU
(bu3NYeCcKOoi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 0051acTH (DU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMS;

BJIAJIETh BHUJAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETalli, MPeoOpa3OBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3UUECKOrO COAEpP)KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh  CPEICTBa  MH(OPMAIMOHHBIX Y  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXk aHHUs B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IEJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npencTaBICHUs U BU3yaIU3aliu.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe N1eliCTBHA:
OCYIIECTBIIAThH OOIIEHNUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CUTyallMH M CMAr4arthb
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIIAThH IUIAH JACHUCTBUU,
pacrnpeeniiTh pojid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHHBepcaIbHbIe YUeOHbIE AeliCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBJIATh MMO3HABATENIbHYIO JESATEIbHOCTh B 00JacTH
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATENIBHO COCTABJIAITh IUIAH PELICHHsS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paciupsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;

JeaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO SPYIULUU B 00JACTH
(Y3UKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCMOJIb30BaTh NPUEMBI peieKcun Ui OLUEHKU CUTYallud, BEIOOpAa BEPHOTO
pelIeHHUS;



yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHMUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX NPHU aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe M1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 00yYaroImuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoJararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAIBLHOMN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOI'UH, B IPAKTUYECKON NEATEIBHOCTH JIIOIEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS W3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOUKa, MHEpIUaIbHAs CUCTeMa OTCUYETa, a0COMOTHO TBEPOE TeEO,
UJICANIBHBIN ra3, MOJEINU CTPOCHHUS Ta30B, XUAKOCTEN U TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a]1aY;

pacmno3HaBath (pU3MUEcKHe ABICHUS (MPOIECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMs BEIECTBA U



JNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAIIM3AaLus, KUIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETPAMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yysd (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHUYECKAs
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS WU E€JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHONB3Ysl (M3MYECKHE BETUYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU ONHCaHUHU
NPaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyEMbIX BEIMYMH, HX
0003HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (U3NYECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIONB3Yysa (pusnyeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3UIMA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoi, MEepPBhId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyisoHa, npum 3TOM pasnuyarh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBHUSI MX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUil, MpU 3TOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSMbIE U KOCBEHHbIE NU3MEPEHUS! (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TAOJIUII U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKONH MOMEIbIO,
UCIIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEITUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyecKkue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH()OPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs y4eOHOM U HAy4HO-TIOMYJISIpHOM MH(OpMAaIuu, MOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieyeHus: 0e30MacHOCTH MpU OOpaIleHUuH ¢ NIpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIsl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3TUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOS3aHHOCTH H
IJIAHUPOBAThH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYeCcKOoi KapTUHBI MUDA;

YYUTHIBATh TPAHMUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/IepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU PEIIeHuu (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHE
JUHEWYaToro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PAaAOAKTUBHOCTD,
OIIMCBIBATh H3YYCHHLIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/I‘-IeCKI/Ie, MAardmMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKLIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKass CHUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUSA W MPOLECCHI, HCIOJIb3Ys
(¢u3NYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICI
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJIEHUS, UCTONB3Yysa (pusndeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U TapajlieIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHa mns pororddekra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNM;

UCCNIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON M TPOEKTHOU
JESTENHHOCTU C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOouMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs! (PU3NYECKON BETMUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEYUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SBJICHNUS,

UCMOJb30BaTh ~ HpPU  PELIEHMM  Y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
Y IPEICTaBIICHUs YYEOHOW M HAy4YHO-NOMYJISIPHOU MHPOpMaLUHU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAaHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpudopaMu U TEXHUUECKUMHU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIlE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpeleNsITh OOSI3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHMUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosanyectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM un@poBbIe
Ne i/ P Kontposbnsie | IIpakTnyeckue (upp )
NMporpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
1.1 Pu3MKa U METOABI HAYYHOI'O IIO3HAHUS 2 Bubnmorexa LIOK
' g y https://m.edso0.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemariia > https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 JluHanika 7 https://m.edsoo0.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbBI COXpPAaHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo rw/TFA1bfT2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41b£72
313 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6nuorexa IIOK

®a30BEIC Nepexoabl

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




Hroro no pasneny 24
Pa3nen 4. JIEKTPOJIUHAMUKA
bu6mmorexa [JOK

41 DIICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN AnekTpudeckuil ToK. Toku B 12 bubnuorexa LIOK

' Pa3AYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

Konn4yectBo 4yacos JIEKTPOHHBIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/ P Konrtposbnsie | IIpakTnyeckue (ugp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOANHAMUKA
11 MarsnutHoe noJsie. DJIeKTPOMarHuTHast 1 | 3 bubmuorexa [JOK
) WHIAYKUIHAS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKue U 3JIEKTPOMarHuTHhIE 9 1 bubmuoteka LIOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
9 MexaHnuecKkue U 3JIeKTPOMarHuTHhIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bub6mmoreka [{OK
2.3 Ontuica 10 3 https://m.edsoo.ru/7f41¢97¢
Ntoro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cielIUATBHON TEOPUHU 4 | bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41¢97¢




bu6nmoreka [JOK
4.2 Crpoernue atoma 4 https://m.edsoo.ru/7f41¢97¢
bub6nmoreka [JOK
4.3 ATOMHOE 771pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPODHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no paznemy 7
Paznen 6. OGOBLIAIOLIEE ITIOBTOPEHHUE

6.1 Ob6o01aro1ee MOBTOPEHNE 4 ngg;i?:;igﬁ% £41c97c
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoanvecTBo yacos JIeKTPOHHbIE
nudposbie
Nen/m | Tema ypoka KonTpoJibHbI IIpakTnyeckue op
Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
1 ®usuka — Hayka o npupozae. Hayunsie 1 bubnuoreka [IOK
METO/IbI [IO3HAHUS OKPYKAKOLLIETO MUAPaA https://m.edsoo.ru/ff0c32e2
Pounb u mecto dusuku B popMupoBaHUT
2 COBPEMEHHOMN HAy4YHOU KapTHUHBI MHUPA, B 1 bubmmorexa [TOK
p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeSATEIbHOCTHU JI0IeH
Mexannueckoe IBUKEHUE.
3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bu6mmoreka [{OK
nBwxkeHus. [lepemenienne, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 brbmmorexa [TOK
p p g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE | bubnnorexka [HOK
JIBUKECHHUEC https://m.edsoo.ru/ff0c372¢
6 CBoOogHoe majienne. Y CKopeHue | bu6nuoreka [JOK
CBOOOHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
. KpuBonuneiinoe nBuxeHue. JBrkenue 1 bu6nuoreka [JOK
MaTepHaAIbHONU TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 1 bu6nuoreka [JOK
. https://m.edsoo.ru/ff0c3be8
IlepBbiit 3akoH HbroToHa
9 1 bubmuoreka [JOK




Bropoii 3akoH
HproToHa 111 MaTepuaibHOM TOUKHU

https://m.edsoo.ru/ff0c3be8

10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX bubnnorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO TsiroTenus. Cuina bubnnorexa [JOK
TsbKecTu. [lepBasg kocMHuueckas CKOpOCThb https://m.edsoo.ru/ff0c3d00
19 bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduument tpenus. Cuia
13 corn OTiBJIeHm 1§ (11)/1(1) BI/DKeHmf Tena B bubmmorexa [JOK
P pH https://m.edsoo.ru/ff0c3{76
YKUJIKOCTH WJIH Ta3e
[locTynarenbHOE U BpaliaTeibHOE
14 JBUKCHHIE a0COTIOTHO TBEPAOTO Tela. bubnnorexa [IOK
MowmenT cuisl. [lieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOIO Tela
NMiynbc MaTepralibHONW TOUKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMITyJIbC CUITBI. bubnuoreka [IOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
Pa6ota u mourHocTs cuiibl. Kunernueckas
16 sHeprus MarepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenumnansHas sueprud. [loreHmansHas
17 SHEprus ynpyro neopMUpOBaHHOMN bubnuorexa [JOK
npy>xuHsbl. [loTeHnanbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMIIU
18 IToreHnMagbHBIE ¥ HENTOTEHIIMAILHEIE CHIIBI. bu6mmoreka [JOK

CBs13b pabOTHI HEMTOTEHITUATBHBIX CUJI C

https://m.edsoo.ru/ff0c478¢




W3MEHEHUEM MEXaHUYECKOM QHCPIHUH
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHYECKOU OHEPIrUuun

JlaGopaTtopHas pabora «MccnenoBanue
CBsA3U pa6OTI)I CHUJIBbI C U©BMCHCHUEM

19 .
MEXaHUYECKON SHEPTUU TeJa Ha IpUMEpe
PaACTSKEHUST PE3UHOBOTO KIyTa»
KonTponbHas paboTa no teme
20 «Kunematnka bubmorexa HOK
' https://m.edsoo.ru/ff0c4b74
OCHOBHbIE TIOJIOKEHHST MOJIEKYJISIPHO-
21 KMHETUYECKON TeoprH. bpoyHOBCKOE bubmmorexa [JOK
PHH. bpoy https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddyszus
Xapakrep JBUKEHUS U B3aUMOICUCTBUS
22 YacTHUIl BEUIECTBA. Mo1esIi CTPOEHHUS I'a30B,
JKUJIKOCTEN U TBEPJBIX TEI
” Macca monekyin. KonnuecTBo BemiecTsa.
[locTostHHas ABoraapo
24 TennoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. [lkana remnepatyp Lenbcus
)5 Hneanpusiii ra3 B MKT. OcHoBHOE bubmnoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
%6 Cpe/IHel KHHETUYECKON IHEPTUU JBUKEHUS bubmmoreka [JOK
MOJIEKYJ. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Kianelipona
27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
28 JlaboparopHas pabota «MccnenoBanue




3aBUCUMOCTU MCXKAY IapaMCTpaMu
COCTOSAHHUSA pa3pCKEHHOT'O ra3sa»

N3onporieccrl B uAcaIbHOM ra3e u ux

bubmnoreka [IOK

29
rpadguvecKoe mpeICTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss HEeprus TEpMOANHAMAYECKON
CUCTEMBI U cIIOCOOBI €€ N3MEHEHUSI.
30 KonuuecTBo TemnoTsl u pabora bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c5952
BuyTpeHHss sHEprust 0JHOATOMHOTO
UJCabHOTO raza
31 Buns! Tenonepenaun bubmmorera [JOK
A e https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTh BELIECTBA.
32 KonngecTBO TEIIOTHI IPH TEILIONEPEaaye bubmorexa HOK
. p pesate. https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIN mporecc
1 IlepBbIil 3aKOH TEPMOJIMHAMUKHU U €r0 bubnuoreka [IOK
NpUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc
14 HeoOpaTtumocTh npo1ieccoB B MPHUPOIE. bubnuoreka [IOK
BTopoii 3ak0OH TepMOAMHAMUKU https://m.edsoo.ru/ff0c6230
15 [Tpunuun aeiictusa u KIIJ[ rernmoBoit bubnnoreka [HOK
MAaIlIuHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KITJ{
37 DKosornyeckue mpoodIeMbl
TEIIOPHEPTeTUKHI
18 O6o6mmarmuil ypok «MolekysipHast bubnnorexa [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no reme
bu6mmoreka [JOK
39 «MonexynsipHas ¢puznuka. OCHOBBI

TCPMOANHAMUKU»

https://m.edsoo.ru/ff0c6a50




40 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnuorexa [JOK
Ucnapenue n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOComoTHAS U OTHOCHTEIbHAS BIIAXKHOCTD bubmnoreka [IOK
BO3Ayxa. HachllieHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Tteno. Kpucrammueckue u
4 amop(HbIe TeJaa. AHU30TPOIUS CBOMCTB bubmmoreka [JOK
KpUCTAIIOB. JKuAKHE KPUCTAILIIBL. https://m.edsoo.ru/ff0c65{0
CoBpeMeHHbIE MaTepuabl
13 [InaBneHune u KpucTaun3anus. Y aeapHas bub6nuoreka [IOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nuoreka [JOK
44 YpaBHeHHE TEIUIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Teji. DISKTPUIECKUi 3apsi. bubnnorexa [IOK
JIBa BUIa SIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0c6bce
[IpoBOIHUKH, TUATEKTPUKH U
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS bubmmorexa [TOK
YHPOBOA ' p https://m.edsoo.ru/ff0c6bce
AJNEKTPUYECKOTO0 3apsiaa
47 B3aunmopeiictBue 3apsaaoB. 3akoH Kyiona. bubmuoreka [JOK
ToueuHslil 3JIEKTPUUECKUH 3aps]L https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 [IpuHUIMD CYyTIepNO3UITUN JICKTPUIECKUX bubmorera [JOK
p . ynep . p https://m.edsoo.ru/ff0c6df2
nosied. JInnum HanpspKEHHOCTH
PaboTa cuit aneKTpocTaTuuecKoro mossi. bubnnoreka [JOK
49
[Torenuman. Pa3HOCTh MOTEHIIUAJIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKY U IUDTIEKTPUKH B
50 SHI;K OCTaTUYECKOM HOIjIe bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
HusnexTpuueckas IPOHUIIAEMOCTb
51 OnexrpoéMkocTs. Konnencarop bu6nuoreka LIOK




https://m.edsoo.ru/ff0c7126

DMeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.

bu6mmoreka [{OK

22 DHeprus 3apsLKeHHOTO KOHASHCaTopa https://m.edsoo.ru/ff0c72¢0

53 JlabopaTtopHast pabota "H3mepenne |
AMEKTPOEMKOCTH KOHIEHCAaTopa"

[IpyHIMD AEHCTBUS U IPUMEHEHNE

54 KOH/ICHCATOPOB, KOMMMPOBAJILHOTO arnrapara,
CTpYHHOIO MPUHTEPA. DJIEKTPOCTaTUUECKAS
3anuTa. 3a3eMIICHHUE JIEKTPONpUOOPOB
DNEKTPUUECKUN TOK, YCIOBUS €TI0

55 cymectBoBaHus. [loctosunsiii Tok. Cuina
toka. Hanpsixenne. ConpoTuBienue. 3aKoH
OmMa 1151 yyacTka Lenu
[locnenoBarenpHOE, MapasuIeIbHOE,

56 CMEIIAHHOE COEMHEHNUE MPOBOIHUKOB. 0.5 bubnnorexa [HOK
JlaGopatopHas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOBY

5 PaboTta 1 MOILITHOCTH AIIEKTPUIECKOTO TOKA. bubnuoreka [JOK

! 3akoH [[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axoH OMa A1 OJTHOM (3aMKHYTOM)
37eKTpudecKon 1enu. Kopotkoe 3ambikaHue. BuGmrorexa [{OK

58 JlaGopatopnast padora «M3mepenune I1C 0.5 httos://m.edsoo.ru/fl0cTae0
MCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

DNEeKTPOHHAs IPOBOJAUMOCTH TBEPIBIX

59 METaJUIOB. 3aBUCUMOCTb COIPOTUBIICHUS

METaJUIOB OT TEMIEPATYPHI.
CBepXnpoBOJIUMOCTD




DJIeKTpUYeCKUi TOK B Bakyyme. CBoOMCTBa

60
AIEKTPOHHBIX ITYyYKOB
[TomynipoBOIHUKH, MX COOCTBEHHAS U
61 IIpUMeECHas MpoBOAUMOCTh. CBOMCTBA p—n bubmmorexa HOK
P POBOA ) P https://m.edsoo.ru/ff0c84ae
nepexo/a. IloaynpoBogHUKOBBIE TPHUOOPHI
DJIIEKTPUUYECKHI TOK B pacTBOpax U
2 paciuiaBax 3J€KTPOJIUTOB. bub6nuoreka LIOK
DIEKTPONUTHYECKAs! JUCCOIMALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B raszax.
. . bubmuoreka [JOK
63 CaMocTOsATENbHBIN 1 HECAMOCTOSATEIbHBIHN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DneKTpuuecKkue MpruOOphl  YCTPOICTBA U
64 UX I :)KTI/I‘ICCKOGI;I I/Il\feHeHI}/]Ie I1)'1 aBHJIA bubmoreia HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTH
bu6nuoreka [JOK
65 O0600mmanmui ypok «IEeKTPOIUHAMUKA
HHAIOTHIH YP poA https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme
«Qnexrtpocraruka. [TocTosHHBIH
66 ANEKTPUUYECKUN TOK. TOKM B pa3IMuHbIX bubnnorexa [IOK
cpenax» /Beepoccuiickas mpoBepouHas https://m.edsoo.ru/ff0c8a8a
paboTta npu npoBeIeHNH Ha OyMaKHOM
HOCUTEIE
67 PesepBHblii ypok. KonTponbHas paboTa mo bubnuoreka [IOK
TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepsHblil ypok. O6001maronuii ypok mno bubnnorexa [JOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢
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11 KIIACC

KosanuyectBo 4yacos DJIEKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[TocTostTHHBIE MATHUTHI U X
| B3aumojericteue. MarautHoe nosie. Bekrop 1 bubnuotexa [JOK
MAarHUTHOW UHAYKLUMH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
UHIYKIUU
MarsuTHO€ 1oJje NPOBOJHUKA C TOKOM.
) 1 but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabota «M3yuenue | 1 bubnmoreka [JOK
MarduTHOTO I10JI KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOAHUK
C TOKOM.
4 1 1 but6mmoreka [{OK
https://m.edsoo.ru/ff0c9ac0
JlelicTBME MarHUTHOTO NOJISI HA
5 NBIDKVINYIOCS 3apsKEHHYIO YaCTHIT 1 buGnnorexa LIOK
yuy P Y Y https://m.edsoo.ru/ff0c9df4
DnexkTpomMaruuTHas MHAYKIUs. [loTok
6 BEKTOpa MarHUTHOM uHAyKkuuu. IC |
MHIYKUWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuu Papanes
7 Jlaboparopnas pabota «lccnenoBanue 1 1 bubnmoreka [JOK




SABJICHUA SHCKTpOMaFHHTHOﬁ HHOYKIOU

https://m.edsoo.ru/ff0cal50

O/1C caMOUHTyKIIUH.

bubmmoreka [IOK

8 DHEprusi MarHUTHOTO MOJI KaTyIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 110JIe
TexHudeckue yCcTpouCTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MarHUTHI,
9 AIIEKTPOMArHUThl, JJIEKTPOJIBUTaTEb,
YCKOPHUTENH 3I€MEHTAapPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYhb
10 Oo6o6matomuii ypok « MarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpOMarHuTHAsT MHITYKITHS https://m.edsoo.ru/ff0cab82
1 KonrponsHas padora o Teme «MaruuTHoe bubnunoreka IIOK
nosie. DJIEKTPOMarHuTHask UHIAYKIUS» https://m.edsoo.ru/ff0cad58
CBo0OOIHBIE MEXaHUYECKUE KOJIeOaHUsI.
12 ["apmonunueckue kojaeOaHus. Y paBHEHUE bubmuoteka [IOK
rapMOHHWYECKHX KojeOanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas pabota «VccnenoBanue
13 3aBHCHMOCTH MepHOJia MaJIbIX KojeOaHui
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
14 UJeaTbHOM KoJie0aTeTbHOM KOHTYPE. bubmorexa [TOK
https://m.edsoo.ru/ff0cb820
AHanorus MexJ1y MEXaHH4EeCKUMU U
AJIEKTPOMArHUTHBIMU KOJe0aHUIMU
15 bubnuoteka [JOK




https://m.edsoo.ru/ff0cb9c4

[Ipencrasnenue o 3aTyxaromux
KosieOaHUsAX. BbIHYK/IeHHbIE MEXaHUYECKHE

bubnuoreka [JOK

16
kosneOanus. Pezonanc. BeiHyXaeHHbIe https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHMsI
[lepemennsblil Tok. CHHYCOUJAIbHBII
17 IIEPEMEHHBII TOK. MOLTHOCTh IEPEMEHHOTO bu6mmoreka [IOK
TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HaYEHHUE CUJIbl TOKA U HAIPSHKEHUS
18
Y CTpOICTBO M IPAaKTUUECKOE IPUMEHEHHE
19 JJIEKTPUYECKOTr0 3BOHKA, FEHEPAaTOpa bubmmorexa TIOK
p > patop https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUN AJIEKTponepeaay
DKOJIOrM4eCcKHe PUCKU IIPU IPOU3BOJCTBE
20 a5eKTpo3Heprun. KynbTypa nucnonap3oBaHus
AJIEKTPO3HEPTUH B ITOBCEIHEBHOMN KU3HU
MexaHn4yecKue BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. CkopocTts bubnuoteka [{IOK
pacrpoCcTpaHeHus U JJIWHA BOJIHBL. https://m.edsoo.ru/ff0cca54
ITonepeunslie ¥ NPOIOJIBHBIE BOJIHBI
” I'poMKOCTB 3ByKA. bubmmoreka [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DJeKTpOMarHUTHbIE BOJIHBI, X CBOMCTBA U bu6mmoreka [IOK
ckopocTs. [lIkana 3m1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paInOCBA3HU U TEJICBUICHHUS.




PazButue cpeacts cBs3u. Paguonmokamnus

’5 Kontponbnas pabota «Konebanus u bu6mmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpamonHENHOE paCIIPOCTPAaHEHHE CBETA B

26 0 pHo OJTHOM cpe pe ququmﬁ HMCTOYHHK bubmmorexa [IOK

FHOPOA pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cseta. [locTpoeHne n3obpaxeHuii B bubmmorexa TIOK
' P p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEe
28 oTpaxkeHue. [IpenenpHblii yroi nojaHoro bubmmorexa IIOK
P - Hped y https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHnas padota «3mepenue bubnuotexa [JOK
IOKa3aTelIsl IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

but6mmoreka [{OK

30 o a TOHKOM 3B

PMYJIa TOHKOH JHHSH https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI

31 Jlabopartopnast pabora «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)

Hucnepcus cBeta. CIOXKHBIN cocTaB 6e10ro

32 CBeTa.

13 WnTepdepenmus creta. Audpakius cera. bubnuoreka [ITOK
JudpaxironHas pemeéTka https://m.edsoo.ru/ff0ced22

14 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoteka [{IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue npuOOpbI U yCTPOICTBa U

YCJIOBHA UX 0e30macHoro IIPUMCHCHUA




rpaHI/II_ILI IMPUMCHUMOCTHU KJ1aCCHYECKOMH

but6mmoreka [JOK

36 Mexanuku. [locTynarel cienuanbHON httos://m.edsoo.ru/ 0862
TEOPUHU OTHOCUTENFHOCTU
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
3ameyieHre BpeMEHH B COKPAIEHNE JJTHHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 yacTUIbl. CBSI3b MAaCChI C SHEPTHUCH U bubmorexa HOK
T(bL P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 bubmuoreka [JOK
https://m.edsoo.ru/ff0ct610
40 but6mmoreka [JOK
https://m.edsoo.ru/ff0cfel6
41 OTkpbITHE U HccaenoBaHue poTodPdexTa. bubnuotexa [JOK
OnbiTel A. I'. CroneToBa https://m.edsoo.ru/ff0ctfc4
3akonbl pororpdexra. YpaBHeHUE
42 Oinmreiina 1 potosdpdexra. «KpacHas bubmmorexa IIOK
s - (BP https://m.edsoo.ru/ff0d015¢
rpanunay Gotodddexra
13 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnmnoreka [JOK
XumMudeckoe JeUCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTponuCTBa U MPaKTUYECKOE
44 npuMeHeHue: GoTodIEeMEHT, (POTOAATUHK,
COJTHEYHast OaTapes, CBETOIUO]T
45 Pemenue 3amad nmo reme « 7€MEHTHI bubmuoreka [[OK
KBAaHTOBOUW ONTHUKW https://m.edsoo.ru/ff0d0302
46 o but6mmoreka [JOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
47 [Toctynater bopa bubmuoreka [[OK




https://m.edsoo.ru/ff0dOafa

Wznyuenue u nornomieHue GoTOHOB MPU

48 Mepexo/ie aToOMa ¢ OAHOTO YPOBHS SHEPTUU bubnmorexa IIOK
. https://m.edsoo.ru/ff0d0Oafa
Ha Apyroil. Buasl ciektpos
BomnHoBEIE cBOlicTBa yacTuil. BoiHEI e
49 Bbpoiina. KopnyckynsipHO-BOIHOBOM bubnmoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHue
OTkphITHE paTOaKTUBHOCTU. OTIBITHI
50 Pezepdopaa o omnpenenenno cocrasa bubmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TYUYCHHUS
CoiicTBa anb(a-, Oera-, raMma-U3JIy4eHusl.
51 BnusiHue pagnoakTUBHOCTH Ha KUBbIE
OpPTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.
5 DNEeKTPOHHBIN U bubnmnoreka [JOK
MO3UTPOHHBIN OeTa-pacnan. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBsA3M HYKJIOHOB B sAJipe. SnepHbie
53 peakimu. SnepHsiit peaktop. [Ipobnemsl, bu6muoteka [IOK
MIEPCIIEKTUBBI, SKOJIOTUYECKUE ACIIEKThI https://m.edsoo.ru/ff0d1356
SIEPHOM SHEPrEeTUKH
DneMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS U
54 PErucTpaLyy dJIEMEHTAPHBIX YaCTHLI. bubmuoteka [IOK

Kpyrusbiii cron «®yHaameHTanbHbIe
B3anmMoeiicTBus. EquHcTBO (hrzmueckoit
KapTHUHBI MUPa»

https://m.edsoo.ru/ff0d0e38




Oransl pa3BuTUs acTpoHoMuu. [IpukiagHoe
Y MHUPOBO33pEHYECKOE 3HaUCHHE

55 acTpoHoMuU. Bup 3BE3mHOTO Heba.
Co3zBe3nus, sipKue 3BE3/1bl, IUIAHETHI, UX
BuauMoe aBrkeHue. ColHeuHas cucreMa

56 n
Ncrounnk sHeprun CosHIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 I TIaBHOM MOCIEN0BATEIILHOCTH.

57 Bnytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MIPEACTABJICHUS O MPOUCXOKACHUN U
sBostoniu ConHIa U 3BE3]

58 ,

I"amakTuku. YE€pHbIE ABIPHI B
A]Ipax TajJaKkTUK

59 Teopust bosbmoro B3psiBa. Penukrosoe
n3lly4eHue. MeraranakTuka

60 Hepermiennsie npo0i1eMbl aCTpPOHOMHUH

61 KonrtponbHas pabota «neMeHThI
aCTPOHOMHUU U aCTPOPUIUKI»
O6o0maromuii ypok. Pons ¢pusuku u

2 ACTPOHOMHUU B SKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMATBHON W ATHYSCKOMN
cdepax neqaTeabHOCTH YeI0BeKa

63 O6o0maromuii ypok. Pois 1 mecto pusuku

1 aCTPOHOMHUU B COBPEMEHHON HAyYHOHN




KapTUHE MUpa

O6o06maromuii ypok. Pois dpuszudeckoit
64 Teopuu B (POPMUPOBAHHUHU TIPEICTABICHHIA O
(hU3UYECKOI KapTHHE MUpa

Oo6o06matomuii ypok. Mecto pusudeckoit
KapTUHBI MUPa B O0ILEM PSAIY COBPEMEHHBIX

65 1
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUH O
IIpUpPOIE
66 PesepBHbIi ypoK. MarautHoe mnoie. 1
DNeKTpOMarHuTHas MHAYKIHS
67 1
68 Pesepnbiii ypok. KBantoBas ¢pusuka. | bubnuotexa [JOK

DeMeHTBl aCTPOHOMUU U aCTPOPU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
®wusuka. bazoselit yposenb. 10-11 kiacec yueOHuk aBropoB I'. 5. Mskumes, M.A Ilerposa/
O00O» Hpodar, 2019

Tadauubl no puszuke
Bunst nedopmarum.
Bropoii 3akoH HeroToHa
Tpaexropust 1BUKECHHUS.
BpoyHoBckoe nemkenue. Auddysus. ArperaTHbie COCTOSIHUS BEIIECTBA.
Bnytpennss sHeprus. [naBnenue, ucrapenue, KUIICHKE.
3akoH ['eii- JIroccaka. 3akon boiins — Mapuotra. 3akon [lapms.
AnmabatHslii npouecc. CxKIKeHUe napa npu ero nuzorepmudeckom cxatuu. Lukn Kapho.
JlaBnenue uneanbHOro rasza. Msmepenue temneparypsl.
Pabora rasza B repmonunamuke. Ilepsoe Hauano TepmoarHaMuku. Bropoe Havasno
TEPMOJUHAMUKHU.
[ToBepxHOCTHOE HATSYKEHUE KAWIISIPHOCTD.
Kpucramnnueckue BemecTsa. [Ipo1osibHbIE BOTHBI.
JIMHUM HaMPSHKEHHOCTH AJIEKTPOCTAaTUYECKOTO MOJIs.
JIMdIIeKTpUKY ¥ IPOBOIHUKH B MJIEKTPUYECKOM IIOJIE.
[TonynpoBoauuku. [1oaynpoBOIHUKOBBIN AUOI.
Tepmo- GoTopesuctop. neKTpoHHO — TydeBas TpyOka. PeHTreHoBckas TpyOkKa.
B3auMocBs3b BpalaTenbHOro U KojiebaTenbHOro AemxeHuil. CTpoeHue aToma.
Pannonokanus. IIpocrenmuii paiuonpuéMHUK.
Tpancdopmarop. [lepenada u pacnpocTpaHeHHE JIEKTPOIHEPTUH.
ennas snepHas peakuus. SnepHslil peakTop.
Tpansucrop. Jlazep.
DHepreTuyecKkas CUCTEMA.
Cxema OmnbiTa Pesepdopaa.

INEYATHBIE, AYIUOBHU3YAJIBHBIE IIOCOBUA

KoMITIeKT TeMaTHIecKuX Ta0JInI ITo KaXIOMY

KJIaccy

1 [TopTpetsl pU3UKOB Nwmerorcs

2 Tabmuna  «lllkama  3IEKTPOMATHUTHBIX 1

BOJTHY

3 Y4eOHble BUICOKYPCHI 10 (GU3HKE 14

4 KommiekT nuiakTHuyeckoro Marepuaia ITo pa3HbIM
KJlaccam

Mennareka

Juck NeO1 Buptyansnas mkona Kupumia u Medonus Ypoku ¢pusuku -7 Kinace
Huck Ne02 Bupryansnas mkona Kupwia u Medboaus Ypoku ¢usuku -8 kiace
Juck Ne03 Buptyanshas mkona Kupumia u Medoaus Ypoku ¢pusuku -10 kiace
Juck NeO4 BupryansHas mkona Kuprna u Medoaust Ypoku ¢usuku -11 kmacce




Juck NeOS Bupryansnas mkona Kupwa u Medoaus Penerutop 2006r.

Huck Ne06 Ot mmyra jo nazepa

Huck NeO7 XKusas pusuka

Juck NeO8 1C bubanoreka HarJIsIAHBIX TOoco0uii 7-11kmaccel

Huck Ne09 1C Otkpsitas kuura 1.1(nmox pegakuueit C.M. Kozena)

Huck Nel0 IMoaroroska k EI'D no ¢puzuke

Huck Nell bubnuoteka 31eKTpOHHBIX HATSAHBIX TocoOuil. @usuka 7-11 kiaccsl
Huck Nel2 ®dusuka 7-11 4.1 dusukon

Huck Nel3 OtkpsiTas pusuka nmon peakmnuei npopeccopa MOTU C.M. Kozena
Huck Nel4 ®dusuka B mkose — J[BUKEHHE U B3aUMOJICHCTBHE TET

Huck Nel5 ®dusuka B mkoiae — JIBUKEHUE U CHIIBI

Huck Nel6 DnextponHoe yuebHoe u3nanue. Jlaboparopasie paboTsl — 9 Kiacc
Huck Nel7 DnextponHoe yuebHoe u3nanue. Jlaboparopusie pabotsr — 10 kiace
Huck Nel8 DnextponHoe yuebHoe m3nanue. Jlaboparopasie padoter — 11 kimace
Huck Nel19 UntepaktuBHOE npuiiokeHne K yueoOHuky ®@usuka -7 (JI.O. I'engenmreiiy,
0. duk, JI.A. Kupuk)

Juck Ne20 UnTepakTuBHOE IpuUiIokeHue K yueOHuKy ®dusuka -8 (JI.O. ['ennenureiis,
10.1. Huk, JI.A. Kupuk)

Huck No21 ®usuka 7-9 (wacts 1) A TlpocBemienne

Juck No22 ®duzuka 7-9 (wacts 1) b IIpoceemenue

Huck Ne23 ®duzuka 7-9 (wacts 2) A TlpocBemienue

Juck No24 ®duszuka 7-9 (dacts 2) b [Ipocsemienue

Huck Ne25 Dkcnpecc-nmoAroToBka K sx3ameny 9-11ki.

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

- cbopHuk 3amad no ¢usnke apropa O.M. I'pomriesa. [Tlocobue coaepKuUT pacyeTHBIEC 3a1a4l
C DJIEMEHTaMH KadyeCTBEHHOTO aHallu3a, pa3MyHble TBOPYECKHWE 3aJaHUs M 3a7auu
HOBBILIEHHOT'O YPOBHS CJIOKHOCTH.
- 3amayHuK 1o ¢usuke aBropa A.Il. PeimkeBuu [locobue comepkUT pacdeTHbIe 3a7adydl C
JJIEeMEHTaMU KayeCTBEHHOI'O aHajiK3a, pas3u4yHble TBOpPYECKHE 3aJaHus U 3a/adu
MOBBIIIICHHOT'O YPOBHS CII0)KHOCTH.

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

JlpyruM  CpeJICTBOM HATJIAAHOCTH CIY)KHUT OOOpPYIOBaHHWE I MYJIbTHMEIUHHBIX
JEMOHCTpanuii (KoMIbIoTep, MeauanpoekTop). OHo, Onaromaps WMHTepHEeTy M eIuHON
KOJUIEKITMM  1U(POBBIX  00pa3oBaTeNbHBIX  pecypcoB  (Hampumep,  http://school-
collection.edu.ru/), mo3Bomsier oOecrneyuTh HArASAHBIA 00pa3 K TMOJABISIIOIIEMY
OOJIBIIIMHCTBY TeM Kypca «Du3ukay.

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



bubamnoreka [{OK https://urok.apkpro.ru/

OI'MC Mos mikomna https://myschool.edu.ru/

Enunoe coneprkanme ob1ero oopazoBanust https://edsoo.ru/



https://edsoo.ru/
https://myschool.edu.ru/
https://urok.apkpro.ru/

