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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelIbHOM ITporpaMMel, TipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaéToM deaeparbHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIINHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

CopnepxaHue mporpaMMbl IO (DU3HMKE HaIpaBeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM ®I'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METallpeMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METAIIpeIMETHBIE, IPeAMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mno rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3NYEeCcKe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, MOJIyYEHHS HOBBIX MAaTE€pUAIOB C
3aJlaHHBIMU CBOICTBamMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpoOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (Gpu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABIISIOTCS  (u3ndeckue Teopuu ((HOopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- I TETLHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOpble B Tporpamme 1o ¢u3nke OObEeTUHEHBI B OOIIUNA CIIHUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rpolecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHallleHUsl kabuHera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeria Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. HJ’IH KaUCCTBCHHBIX 3aJa4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaqTbHO-TEXHUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOIro LUKIA. B kaOuHeTte ¢Gu3uku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpanmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00OecrevyrBaeT MOCTaHOBKY IEPEUYMCIEHHBIX B MPOrpaMMe o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaboparopHoe obOopymoBaHUE UIsI YYEHHYECKUX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH TENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIb30BaHNUEM (PU3UUECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTEIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHH.

JlocTikeHne STHX Iielell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONHMX 3aJad B IIpolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHHUKA 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, FICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKUE 3HAHHS JUIS OOBSCHEHHS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pEIIeHUs] PA3THYHBIX 3a/lad C SIBHO 3aJaHHON (QHU3NYECKOU
MOJENBI0, 33/1a4, TI0JIPa3yMEBAOIINX CAMOCTOSATENbHOE CO3JaHie PUZNUECKON MOJIeNH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHWe (U3MYECKHUX OCHOB M TMPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEyY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUTAHHUPOBAHUS U TPOBEIACHUS (U3HUECCKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JEJacT BBHIOOP IPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.

COAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Paszpnen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupoje. HayuHele MeToabl MO3HaHUS OKpyxarouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCEe MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MopenupoBanue (pu3MYECKUX sABICHUNA M mpoueccoB. Hayunsle runotessl. Pusnueckue
3aKOHBI U Teopuu. [ paHULIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.
Pons u mecto (u3uku B (OPMHPOBAHWU COBPEMEHHOM HAaydyHONW KapTHUHBI MHpa, B

HpaKTquCKOﬁ JIEATEIbHOCTH JTIOACH.

Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamurka
Mexaunueckoe aBukeHue. OTHOCUTENBHOCTh MEXaHUUYeCKoro AsmkeHus. Cucrema

orcuéra. Tpaekropus.



[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHOM TOYKH, UX MPOEKIIUM HAa OCHU CHUCTeMbl KoopauHaT. Cio)keHHe NepeMelieHu u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKeHUe. ['paduku 3aBUCUMOCTU
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U TIEPEMEIICHUSI MaTePHUATIbHOM TOYKU OT BPEMEHH.

CBoOotHOE MajieHre. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe naBwxkeHue. [[BrkeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJTIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHEHAsA cKopocTh. [lepron u yacrora
oOpartenus. [leHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckure ycTpoucTBa U MPAKTUIECKOE MPUMEHEHHE: CIIUIOMETD, ABHKEHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUUECKUX XapaKTePUCTUK JBUKECHUSI.

[TpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nemxenus tena, OpOIIeHHOTO MO/ YTIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO TTaICHHUS.

Hamnpanenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBHKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOMIECHHS MEXKTY MTYTSIMHU, IPOHICHHBIMHU TEJIOM 32 TIOCIICIOBATEIHHBIC
paBHbIE ITPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM JABW)KEHUM C HAYaJIbHOM CKOPOCTHIO,
paBHO HYJIIO.

N3ydenune qBUKEHUS MIapuKa B BI3KOM KUKOCTH.

N3yuenue nBuxenus tenaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHoCcTH ["anunes. [lepriil 3akon Herotona. MHepumanbHble CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH Hprorona ist
MarepuaibHOU Touku. TpeTtuil 3akoH HbroTOHA [1s1 MaTepHaIbHBIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna tskectu. [lepBas kocMuueckasi CKOpPOCTb.

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

Tpenue. Buabl Tpenus (moxosi, CkoyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIbXKEHUs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTUBICHUS MPU
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarensHoe U BpamaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHUE: TMOMALIUIHUKY, JBH)KEHHE
HCKYCCTBEHHBIX CIYTHUKOB.

Jemoncmpayuu

SIBneHue nHepuuUn.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CnosxeHune cuil.



3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycnoBUi paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmnynsc MaTepualibHOM TOUYKH (TeJa), CUCTEMbI MaTepUaIbHBIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTuBHOE BMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHIIBI.

Kunernueckass sHeprusi mMaTepuanbHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHHETHYECKOU
SHEepruMu.

[ToTentmaneHas sueprus. [loTeHnuanpHas s3Heprus ynpyro Ae(opMupOBaHHOMN NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HEMOTEHIUaNbHbIE CHIIBL. CBsi3b paOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM 3HEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEPrUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre ycTpoMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpPaHEHHs UMITYyJIbCa.

PeaktuBHOE IBIKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne aOCOIIOTHO HEYNPYroro yaapa C IOMOLIbI ABYX OIMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOM 3HEpruu Tejla Ha
[IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MouiekyasipHasi GU3MKa U TEPMOAUHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U MX OINBITHOE 0O0CHOBAHHUE.
bpoynoBckoe nmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUL] BELLIECTBA.
Mojenu cTpoeHus Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMeps! MoJiekyil. KonnuecTtso Bemectsa. [locrosiHnas ABoraapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uaneansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONH TEOPHH
uaeanbHOro rasa. AOCOJIOTHas Temreparypa Kak Mepa cCpeHel KHHETHYeCKOH sHepruu
TEIUIOBOTO ABMKEHHUA yacTul rasa. lllkana temnepatyp Kenbuna. 'a3oBble 3ak0HBL. YpaBHEHHE
MenneneeBa—Kianelipona. 3akon [lanbrona. M3omponeccsl B HIEAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MpaKTUYECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbITHl, IOKa3bIBAIOUIME JAWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpaduu MOJIEKyI
OPraHU4YeCKUX COCTMHEHUMU.

OmnbiTh! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSHUS UAEAIBbHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Omnpenenenne Macchl BO3/yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHHd o0BbEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cucTteMa. BHYTpEHHsIST 3HEprus TEPMOJIMHAMMYECKOW CHCTEMBI U
criocoObl e€ u3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIUS, U3IyudeHHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KonruecTBo TErIoThl MU TeJionepeaaye.

[lonsitne 06 ammabatHoM mnpornecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTrO 3aKOHA TEPMOJIMHAMMKH K M3ompolieccaM. [ padudeckas uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmonHamMukid. HeoO6paTUMOCTh IPOIIECCOB B MPUPO/IE.

Tennossie MamuHbL. [IpuHIMIBL eiicTBUS TEIUIOBRIX MamiuH. [IpeoOpa3zoBanus S3HEPrUM B
TeroBbIX MamuHax. KoadumuenT nmonesnoro aericteus tremioBoit mammael. [ukn Kaprao u ero
KO3 PHUITMEHT T0JIE3HOTO NEUCTBUS. IKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE IMPHUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpeHHEH SHEPruu Teia MpPU COBEPLICHUU paOOTHI: BBUIET MPOOKHU U3
OYTBLIIKH MO IGCTBHEM C)KATOTO BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPeHHS
(BUIICOAEMOHCTpALIHSA).

N3menenue BHyTpeHHEH sHepruu (TemIepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCHIMPEHHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATElNsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U OTHOCUTENIbHAS
BIIQXKHOCTh BO31yxa. HackllmeHHbIN map. YiaenbHasl TemioTa mapooOpa3oBaHusl. 3aBHCUMOCTb
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrannumueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHune u Kpucramumzauus. Y IeiabHas
TeruioTa riasneHus. CyonuMarus.

YpaBHEeHHE TEIJIOBOTO OalaHca.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYECHHS] COBPEMEHHBIX MaTepPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHUH.



Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kurienue npu MOHM>KEHHOM JIaBJICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HaGmoienne HarpeBaHust ¥ IJIABJICHHS KPUCTALUTMIYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune OTHOCUTEIHLHOM BIQYKHOCTH BO3/IyXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3aiust Tell. OJEKTpUYecKud 3apsn. JIBa Buma dJIEeKTpUUYECKHX —3apsijioB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

BszaumopneiictBue 3apsimoB.  3akoH  Kynona. TodeuHblid  aneKTpuUYecKuil — 3apsi.
Onektpuyeckoe rmojie. Hampsk€HHOCTh dIEKTpUYECKOTOo TMojs. [IpuHIUN cymneprno3uiuu
ANEKTPUIECKUX MoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

PaboTa cun sanexrpocrarnueckoro notist. [loreniman. PasHocts motennnanos. [IpoBogHuKH
Y TUDJICKTPUKH B JIEKTPOCTATUUECKOM ToJIe. J[nanekTpudeckast IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHudeckre YCTpPOWCTBA M MPAKTHYECKOE TMPUMEHEHHUE: AJIEKTPOCKOTM, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOpP, KOMHUPOBAJIbHBIM
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOPa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEXKy HUMH U IU3JIEKTPUUECKON MPOHNUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuia toka. [locTosSIHHBIN TOK.

Hanpsoxenue. 3akon Oma i ydacTka 1emnu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEKTPOABUKYILAsl CHJIA U BHYTPEHHEE COIIPOTUBIIEHHE UCTOUYHHKA TOKA. 3akoH Oma Juis
MOJHOM (3aMKHYTOM) 3neKkTprudeckoil nenu. KopoTkoe 3amMblkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAIIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.



OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBognuku. CoOCTBEHHAass W NPUMECHAs MPOBOJMMOCTb MOJIYHPOBOJHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DONeKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHHS, BAKYyMHBIH  JUOJ, TEPMHUCTOPBI ¥  (OTOPE3UCTOPEI,
MOJIYTIPOBOAHUKOBBIN 1MOJ, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANpSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3neKTpoABMKYIIEH Cuiibl. KOpOTKOE 3amMblKaHUE TaJlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIaHHOTrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABHKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3ed € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJIEHHE, HAy4HbIM (akr, rumoresa, (usnyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
9KCHEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHU, TuHeliHas pyHKuus, napaboa, runepooda,
uX rpaduku 1 cBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUUU HA OCH KOOPAMHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHHUE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIauu, TEMJIOBOE PaBHOBECHE), FNEKTPUUECKUE SIBIICHUS B
JKUBOU IIPUPOLE.

Xumus: OUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUUYECKAS AUCCOLMALINS, TAIbBAHUKA.

T'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIHUKY, HCIOJb30BAHUE 3aKOHA COXPaHEHHs MMITyJbCa B TEXHHMKE (pakera,



BOJAOMET W Jpyrue), JBUTATENb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOU
XOJIOAWJIbHUK, KOHAUITHOHEP, TCXHOJIOTMHU MOJTYUCHUSA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCIIC
HAaHOMAaTEpUaJIOB, M  HAHOTEXHOJIOTHM,  DJIEKTPOCTAaTUYECKas  3aluTa,  3a3eMJICHUE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEp, OJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bexrop marauTHOM MHAYKUMK. [IpyuHIMI Cynepno3unuy MarHUTHBIX NOJIeH. JIMHUM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHUTHOM MHIYKITUH OISl TIOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJj€e MPOBOJHHUKA C TOKOM. KapThHa JWHMIA WHIYKIMH MarHUTHOTO TMOJIS
JUITMHHOTO TPSIMOTO0 MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIayJib W HampapieHHe. J[BMKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiiel Jlopenia.

SBneHue DIEKTPOMAarHWUTHOM WHAYKIHMH. [IOTOK BEeKTOpa MarHUTHOW HHIYKIUU.
DNIEeKTPOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYIIAsS CHJAa WUHAYKIUU B IPOBOJHUKE,
JBIKYILIEMCS] IOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuio Jlenmna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAs CHIJIA CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUThI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHL], UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aunmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JericrBue cuiibl JIopeH11a Ha HOHBI MJIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HM3MEHEHHUsS MarHUTHOTO
MOTOKa.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOIO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIE€KTPOMArHUTHOM UHIYKIIUH.



Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

Konebarenpnass cucrema. CBoOonmHble MexaHuuyeckue KojeOanus. [‘apmMoHMuUeckue
konebanusa. Ilepuon, uactora, ammauryga U ¢dasza koneGanuid. [Ipy)KUHHBIH MasSTHUK.
Maremaruueckuil MasTHUK. Y paBHEHUE rapMOHUYECKUX KosieOanuil. [IpeBpaiienre snepruu npu
rapMOHUYECKUX KOJIEOaHUSIX.

KoneGarenbupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKMMH H  DJIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaroumux KoJieOaHUsX. BBIHYX/IEHHbIE MEXaHUUECKHE KOJIeOaHusI.
Pe3onanc. BeiHyXI€eHHBIE AIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CuHYCOMAAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKOH SHEPTUH.
DKOJIOTHYECKHE PUCKH TpU MPOU3BOJCTBE AEKTpoldHepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTPOMCTBA M NPAKTUYECKOE TPUMEHEHME: DSJIEKTPUYECKHHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUn
MasITHUK).

HaGnronenue 3aryxarmommx KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSL.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAOpsOKEHWsT OT BPEMEHH) Juis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHCc npu 1OCIIEOBATEIBHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomul

HccnenoBanue 3aBUCUMOCTH IIEpUOJia MajbIX KOJIeOaHUH I'py3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM M3  IOCIENOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPa, KaTylIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnnyeckue BOJIHbI, ycia0BHs pacnpoctpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeuHble W MpojoJbHBIE BoOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTaius BekTopoB E, B, V B anexTpomarHuTHOM BosiHEe. CBONCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJieHHe, mojspuzauus, audpaxuus, uHTeppepeHuus. CkropocTh
AJIEKTPOMArHUTHBIX BOJIH.



[lIkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHKIIBI paIUOCBA3HU U TeNIEBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIb.

TexHuueckre yYCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBash JUArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajap, PaJUONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneb6umomeecst Teno Kak HCTOYHHK 3BYKA.

Habntonenue otpaxxeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnm U Juppakiiii MEXaHUUECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenue cBsI3M I'POMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanve  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIIEHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIusL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacripocTpaHeHHe CBETa B OJHOPOIHON cpejie.
JIyud cBeta. ToueyHBIN HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune HM300pak€HUI B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI TMpEIOMJICHHS CBeTa. AOCOJIOTHBIM  TOKa3arelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue U paccewBaromue JHH3bL. ToHkas mnuH3a. DOKYyCHOE pacCcTOsHUE WU
OnTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyna TOHKOW JUH3bL. YBEIUYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckue ycTpoWcTBa W MPAKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONTUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jemoncmpayuu

[IpsiMonMHENHOE pacnpoCTpaHEHUE, OTPAKEHHE U IpeJomileHHe cBera. OnTuyeckue
pUOOPBHL.

ITonnoe BHyTpeHHEE oTpaxeHue. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Mogenu MUKpOCKOTa, TEIECKOIA.

Habmonenue nunatepdepeHmun cera.



Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[Tomy4yeHue crekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
Habnronenue nmossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nokaszarens IpeloMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB M300pakeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.

Pa3nen 6. OcHOBBI cienMaIbHOM TEOPUU OTHOCUTEIbHOCTH
['panuubpl MPUMEHMMOCTH KIIACCMYECKOM MeXaHWKH. [locTynmarel cnenuanbHOM TEOpHH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTh MOJXYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEILHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe]JICHHE BPEMEHU U COKPAILlEHUE TTUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt KeaHmMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsA3M S3HEPTUU POTOHA C €r0 YACTOTON. DHEPIUsS U UMITYJIbC
dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa ms hotodddexra. «KpacHas rpanuia» horodddekra.

JaBneaune cBeta. Onbitel [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpuUMEHeHHe: (PoToaneMeHT, (OTOAATUUK,
coJIHEeYHast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTONOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapnas
mozens aroma. [loctynatel bopa. M3nyuenue u normnomieHne (GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YPOBHS dHEpPTruu Ha apyroil. Bunsl cnektpos. CrieKTp ypoBHEH 3HEpTUU aToMa BOJ0OpOia.

BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHEKTpPaJIbHBIM aHaIW3
(ciekTpocKo™M), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

Habmoienne nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmroienne TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBI, JOKa3bIBAIOIIME CJI0KHOCTb CTPOEHHUS siipa. OTKPBITUE PAITMOAKTUBHOCTH.
OmnpiThl Pesepdopaa mo onpeneneHnio cocraBa paInoakTUBHOTO nM3nmydeHusi. CBoiicTBa aibda-,
Oera-, raMMa-u3TydeHus. BiusHIe paIioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpsiTHE TIPOTOHA U HeHTpoHAa. HykinonHas Moaens sipa ['eitzendepra—Banenko. 3apsia
sanpa. MaccoBoe uncio sazapa. M3oromnst.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBsS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SAEp.

Anepusiii  peaktop. TepmosinepHbli cuHTe3. IIpoGieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUlbl. OTKpPBITHE O3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

Texnuueckue ycTpoHcCTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JA03UMETp, kamepa BuibcoHa,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKHU

Dtansl pa3BUTHS acTpoHOMUHU. [[pHKIagHOE M MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IipKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTema.

Counnne. ConneuyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIa M 3BE3A. 3BE3BI, MX
OCHOBHBI€ XapaKTEPUCTUKHU. J(uarpaMma «CreKTpaabHbIi KJIACC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM
IMOCIEAOBATEILHOCTH.  3aBHCHMOCTh  «Macca — CBETHMOCTb» IS 3BE3J  IJIaBHOH
MoCJIeI0BAaTeIbHOCTU. BHyTpeHHee crpoeHune 3BE31. CoBpeMEHHbIE NPEACTaBICHHUS O
MPOUCXO0XACHUH 1 BOJIIOIMU COoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yTe — Hamia I'anaktuka. [lonoxxenne u neuxxenne CosiHua B I'anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B siApax rajakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl acCTPOHOMUH.

Yuenuueckue nabnroodenus

Habmtonenust HeBOOPYXEHHBIM TJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIEHUs TIOJI0KEHUSI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6monenus B Teneckon JIynsl, mianer, Mneunoro Ilytu.

O0o0maroniee NnoBTOPEeHUE



Ponp ¢u3uku m acTpoHOMHM B SKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAILHOW U
ATUYECKOHU cpepax AeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUHU B COBPEMEHHON
HAyYHOM KapTHMHE MHpa, poJib (PU3MUECKOW Teopud B (POPMHUPOBAHUM MPEICTABICHUNA O
¢u3nvecKkoil KapTUHE MHpPa, MECTO (PU3NUECKON KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX NIPEACTABICHUI O IPUPOJIE.

MexnpeameTrHble CBSI3U

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBIsSeTcs ¢ y4ETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUK{, OHOJIOTUH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBS3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHWE BEKTOPOB, IMPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU N0JI00US TPEYTOJIbHUKOB, OIIPEIEICHHE TIIOUIaI1 IIIOCKUX GUTyp U 00bEMa Tel.

buonocus: anekrpudeckue IBJICHUS B )KMUBOU MPUPOJIE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palMalluy Ha KUBbIE OPraHU3MBI.

Xumua: CTpoeHHME aTOMOB M MOJIEKYN, KpUCTa/LIM4yecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHau3.

l'eocpagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIe)KH MarHUTHBIX PyA, (GOTOChEMKA 3€MHOM
ITOBEPXHOCTH, MPEACKA3AHNE 3EMJIICTPSICEHUM.

Texnonozus: TAHUN 3IEKTPOIEPENay, FEHEPATOP NEPEMEHHOTO TOKA, AJIEKTPOJIBUTATENb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenmne yuyebHoro mnpeamera «®Du3nkKa» Ha YpOBHE cpeAHero ooOumiero ob6pazoBaHUs
(6a30BbIl YPOBEHB) TOJDKHO 00ECTIEYUTh JOCTHXKEHUE CIIEIYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX
U IpEeIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUS y4deOHOoro mpenmera «®DPu3MKa» IOJKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, pacIIUpEeHNe KU3HEHHOTO
OTBITA U ONBITA JEATEILHOCTH B MPOIIECCE PEATU3alMM OCHOBHBIX HANPABJICHUM BOCIIUTATEIBHON
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’aaHCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH IPAXKAAHCKON MO3UIIUN 00YUaOIIEr0Cs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHUECKUX U JEeMOKPAaTUYECKUX
LIEHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTb B HMHTEpecax TIpa)kJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHCTBOBATh C COIMATIBHBIMU HHCTUTYTAaMH B COOTBETCTBHHU C UX (DYHKIHSIMH
1 Ha3HA4YCHHEM,;

TFOTOBHOCTb K 'YMaHUTapHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH POCCHHCKOM IPaKIaHCKOW UAEHTUYHOCTH, TATPHOTH3MA,

LIEHHOCTHOE OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00J1aCTH (PM3UKH U TCXHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIUIO M MPUHHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JEATEILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas 3CTETHUKY HAYYHOI'O TBOPYECTBA, MPHUCYILIETO
¢buznueckoit HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3INdHbIM chepam npodeccHoHaIbHON AeATeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢bu3MKOM W TEXHUKOW, YMEHHME COBeplIaThb OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccun u
peain30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHWI0O W camMoOOpa30BaHMIO B 00JiacTh (DU3WKH Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 3K0JI0rHYECKOr0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh  SKOJOTMYECKONW KYyJIbTYpPhl, OCO3HAHHE TIJO0AIBHOTO XapakTepa
AKOJIOTUYECKHUX MTPOoOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI Lieei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue ombITa JeSTEIbHOCTH HKOJIOTUYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIIHXCS
3HaHUH 10 PU3MKeE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
(buznuecKoil HayKu;

OCO3HAHHE ILIEHHOCTH HAyYHOH NEesATeNbHOCTH, TOTOBHOCTh B Mpollecce H3ydeHHs (HU3HKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITeNbHOCTh MHIUBUIYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue aeMcTBUA:
CaMOCTOSITENIbHO  (POPMYIHPOBATh M aKTyallM3MpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
OIIPENENATh eI IEATEIIbHOCTH, 3a1aBaTh ITApAMETPhl U KPUTEPUU UX TOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTHU M TIPOTUBOPEUHS B PACCMATPUBAEMBIX (PH3UYECKUX SBICHUSIX;
pa3pabaTeiBaTh IUJIAH PEHICHUS MPOOIEeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTEpPHUaAJIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JIEATE€IBbHOCTh, OIICHUBATh COOTBETCTBHUE pE3YyIbTAaTOB LEISM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHITH pPAa0OTy B YCIOBHSIX pPEAIBHOrO, BUPTYyaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue 1eiCTBUA:

BIIAJICTh HAYYHOUN TEPMUHOJIOTUEH, KITFOUEBBIMH TIOHATUSMHU U METOJaMH (PHU3MUECKON HAYKH;

BJIAJICTh HABBIKAMHM Y4€OHO-HUCCIEAOBATEIBCKOM M MPOEKTHOW MACSATEIBHOCTH B 00JIaCTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOHMCKY METOJIOB pPEIICHHS 3a1a4
(bMBUYECKOTO COACpKAHUSI, TPUMEHEHHUIO PAa3JIMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BHJJIAMH JICATEIBHOCTH TI0 TIOJYYEHHWIO HOBOTO 3HAHHS, €ro WHTEPIpPETaINH,
peoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHWCJIE MPU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATH TUIIOTE3Y
e€ pelIeHus, HaXOUTh apryMEHTHI IS JI0Ka3aTeIhCTBA CBOUX YTBEPKICHUH, 3a1aBaTh MapaMeTphbl
Y KPUTEPHUU PEIICHHS;

aHAIM3UPOBATH TIOJyUYEHHBIE B X0 PEIICHUS 3a7]aul PE3yabTaThl, KPUTHIECKH OIIEHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00Opa30BaTEIbHOMN JCATEIHHOCTH, B TOM
YHUCJIe IPU U3YYEHUHU (DU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEIbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIpeUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4UH, JOMYCKAIOIINE albTePHATUBHBIEC PELLICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HaBBIKAMHM TOJy4eHHs] HWHGOpMauuu (QU3MYECKOro CoAepKaHHs M3 HCTOYHHUKOB
Pa3HbIX TUIOB, CAMOCTOSTEIBHO OCYILECTBIIATH IOUCK, aHATHN3, CHCTEMATU3AINI0 U MHTEPIIPETALIUIO
nH(pOPMAaLIUU PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OPMALIHH;

WCIO0JIb30BaTh CPe/ICTBa MH(DOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3aIlMOHHBIX 3a7ad C COONOJeHHEM TpeOboBaHUM
SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pECYpPCOCOepEKeHHUSI, TPABOBBIX H ATHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHOHN 06€301aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJICPIKAHUS B PA3IMYHBIX (popMarTax ¢ yu€TOM Ha3HAYCHUS
uHdopMallMd W IIeNIeBOM ayAUTOpPHUM, BbIOMpas ONTUMaNbHYIO (GOpMYy TMpEACTABICHUS U
BHU3yaIH3aI[1H.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe JelicTBHA:
OCYIIECTBIATH OOIIEHHE HA YpoKaxX (PU3UKU U BO BHE-YPOUHOMN J€ATEIbHOCTH;
pacro3HaBaTh NMPeINOChUIKA KOH(DIMKTHBIX CUTYallUH U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOM U MHIUBUIyalbHOU padoTHI;
BbIOMpATh TEMAaTHKYy W METOJAbl COBMECTHBIX JACHCTBUHM C y4éTOM OOLIMX HMHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4J€Ha KOJUIEKTHBA;



IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH AECHCTBUS
110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH ACUCTBUH, PACIIPEAEIIATh POJIU ¢ Y4ETOM MHEHUM YyYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OLICHMBATh Ka4€CTBO CBOEIO BKJIA/a U KaXKI0I'0 YYaCTHUKA KOMaH/bl B OOIIMN pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OIIEHMBATh HJEU C MO3ULIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATH MO3UTUBHOE CTPATETMUYECKOE TIOBEJCHUE B PA3IMUHBIX CUTYalLUsAX, IPOSBIATh
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

PeryisiTuBHbIE YHHBEPCAJIbHBbIE YUeOHbIE NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYILIECTBIISITh TO3HABATENIbHYIO JAEATEIbHOCTh B 00acTH (U3MKH H
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIHO COCTaBJIATh TUIAH PEIICHUsS] PACUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS MPAKTUYECKON pabOTHI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U MPENOYTEHHI;

JaBaTh OIIEHKY HOBBIM CHUTYAIHSIM;

paciIupsITh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMUYHBIX MPEANOYTCHUN;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYAUIIMHN B 00JaCTH (PU3UKH, TIOCTOSIHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OILICHUBATH
COOTBETCTBUE PE3YJITATOB IIEJISIM;

BJIIETh HAaBBIKAMHU MMO3HABATEIbHON pereKCHr KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIO0JIb30BaTh MPUEMBI peIeKCUu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mpouecce nocTuxkeHHs! TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTpaMMbl N0 (U3UKE IS
ypOBHsI cpeaHero oOmiero obOpa3oBaHUs y OOY4YaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAHHs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BUJIETh HAMpaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHAIBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKIIOUYAIOIIET0 CAMOKOHTPOIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBENEHHE, CIOCOOHOCTh aJanTHPOBATHCS K AMOIMOHATIBHBIM W3MEHEHUSM U TPOSBISATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEl MOTHMBAllMM, BKIIOYAIONICH CTPEMIICHHE K JIOCTIDKEHUIO LEMH U YCIeXy,
OTNTUMM3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAONIEH CHOCOOHOCTh TOHHMMATh OJMOIMOHAILHOE COCTOSIHUE JAPYTUX,
YUUTBIBATh €TO0 MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;



COLIMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JAPYTMMHU
JOIbMU, 3200 THTHCS, IPOSBIISATH HHTEPEC U Pa3pelIaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMCHHH:
JEMOHCTPUPOBATh HA MIPUMEpPaxX PoJib U MeCTO (PM3HKH B (POPMHUPOBAHUHM COBPEMEHHOW HAYYIHOUH
KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOUN TEXHUKU U TEXHOJOTHUH, B MPAKTUUECKOU JACSATEIHHOCTH
JTIO/IEH
YUYUTHIBATh TPAHMIIBI TPUMEHEHUS H3yYEHHBIX (U3MYECKUX MOJENeH: MarepuaiabHas TOYKa,
WHEepIMagbHasg CUCTeMa OTCUETa, aOCOIIOTHO TBEPAOE TENO, UICATbHBIN Ta3, MOJEIH CTPOCHUS
ra3oB, XXUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN DJECKTPUUYCCKUN 3apsi MPU PEIICHHH (PU3NUECKHX
3a/1ay;
pacro3HaBaTh (pU3UUYECKHE SBJICHHS (IIPOLIECCHl) U OOBSCHATh WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA U DJICKTPOJWHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MIPSIMOJIMHEWHOE IBM)KEHHUE, CBOOOTHOE Ma/IEHNE Tel, IBIDKEHHE TT0 OKPYKHOCTH,
WHEPIUs, B3auMoJeucTBUE Tel, nuddy3us, OPOyHOBCKOE IBIKEHHE, CTPOEHUE >KUAKOCTEH H
TBEPIBIX TeJ, M3MEHEHHE 00BhEMa TeN MPU HArpeBaHWM (OXJIAXKICHUH), TEIUIOBOE DPABHOBECHE,
WCIIapeHne, KOHICHCAINS, TUTaBJICHUE, KPUCTAJUTH3AITUs, KHTIEHHE, BIIAKHOCTh BO3/yXa, TOBBIIICHHUE
JABJICHUS Ta3a IMPU €T0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEX Iy ITapaMeTpaMu COCTOSIHHS Ta3a
B M30TPOIECCaX, AICKTPU3ALMS TeJI, B3aUMOICUCTBUE 3aPs/IOB;
OMHCHIBaTh MEXAaHUYECKOE JBW)KEHHME, HUCHOJb3ysd (PU3MUecKHe BETWYHMHBI: KOOPAWHATA, MYTh,
IepeMelIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMIYJIbC Tella, KUHETUYECKas SHEPrus,
MOTEHIIMATIbHAS HSHEpPrusi, MexaHudeckas paboTa, MeXaHHYecKass MOIIHOCTh; MpPH ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NYECKHIT CMBICI HCIIOIb3yEMbIX BETUYHH, UX 0003HAYCHUS U €TUHULIBI,
HAXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMM;
OMHCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TENl M TEIUIOBBIC SIBJICHUS, WCHOJB3YS (pU3MUecKue
BEJINYMHBIL: IABJICHHE ra3a, TEMIIEPATypa, CPEIHSS KUHETUUECKAsl SHEPTUsl XaOTUUECKOIO JIBUYKECHUS
MOJIEKYJI, CPEAHEKBAIpaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPIHUs,
paborta raza, KoO3(pGHUIUEHT MOJIE3HOTO ACHCTBUS TEIJIOBOTO JIBUTaTElNs; P ONMUCAHUU MPABUIILHO
TPaKTOBaTh (PU3UUYECKHUI CMBICI HUCIIOJIb3YEMbIX BEJIMYUH, UX O003HAUYEHHUS U €IMHUIIbI, HAXOAUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTHMMH BEIMYHHAM;
OTHCHIBATh U3yUEHHBIE JIEKTPUUYECKUE CBOICTBA BEIECTBA U AIEKTPUUYECKUE SBICHUS (IIPOLIECCHI),
UCIOJIBb3YS (PU3MYECKHE BEIMUMHBL: DJEKTPUUYECKUI 3apsii, dJIEKTPUUECKOE I0Jie, HAMPsHKEHHOCTD
OJIsI, TIOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB; TIPU OMHMCAHUU MPABHIIBHO TPAKTOBATh (U3NYECKUI
CMBICTT HCIIOJIb3YEMBIX BEIMYMH, MX 0003HAUEHUS U €AMHMUIIbI; YKA3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO (PM3UUYECKYIO BEIHUMHY C JPYTHUMH BEIMUYNHAMU;
aHAJIM3UPOBATh (PU3UYECKUE TPOIECCH U SBICHUS, UCIONb3Yys (pU3nueckue 3aKOHbI U MPUHIIUIIBL:
3akoH BcemupHoro Tsrotenus, I, II u III 3akonbl HerOoTOHa, 3aKOH COXpaHEHUS MEXaHHUYECKOU
SHEPIruM, 3aKOH COXPAHEHMS HMITYJIbCa, NPUHUMUI CYNEPIO3UIUU CUJl, IPUHLMUII pPaBHOIPABUS
WHEpPUUAJIbHBIX CHCTEM OTCU€Ta, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUSl BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CpEJHEH KUHETHMUECKOW SHEPIHMHM TEIJIOBOIO JBMXKEHHS MOJIEKYd C
a0COIOTHON TeMIepaTypoil, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiga, 3akoH KymoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,  €ro
MaTeMaTH4eCKOe BhIPaKEHHUE U YCIOBHS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;
OOBSCHSAT, OCHOBHBIE TPUHIUIBI JEHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTth yCIOBUS UX O€30MAaCHOTO MCTIOIb30BAHMS B TIOBCETHEBHOM KU3HU;
BBITIONHATh OKCIIEPUMEHTHl 10 HCCIEAOBAHUIO0 (U3NYECKUX SBICHUH U TPOIECCOB c
MCIOJIb30BaHNEM TPSAMBIX, U KOCBEHHBIX U3MEPEHUH, Mpu 3TOM (hopMylnupoBaTh mpoodiieMmy/3aaaqy



U TUIOTE3Yy Y4eOHOTO SKCIEPUMEHTa, cOOMpaTh YCTAHOBKY W3 MPEATIOKEHHOTO 000pyAOBaHUS,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIBI;

OCYIIECTBISTh NPSIMbIE U KOCBEHHBIE M3MEpeHHs (PM3NYECKUX BEJIMYMH, IIPU STOM BBIOHPAThH
ONTUMAJILHBIA CIIOCOO W3MEPEHHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEUIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXJYy (PU3MUECKUMH BEIWYMHAMHU C HWCIOJIB30BAHUEM TMPSMBIX
W3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATHh pE3yIbTATHI IOJIy4YECHHOU
3aBHCUMOCTH (PM3MUYECKUX BEJIWYHMH B BUAE TaOIMIl M rpadUKOB, J1€JIaTh BHIBOJBI M0 Pe3yiIbTaTaM
WCCIICIOBAHUS;

coOmoaaThk mpaBmia 0€30MacHOTO TpyJda MPHU TPOBEICHUM HCCIEIOBAaHMA B PaMKax y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIEOBATENHCKOM M TPOEKTHOW JESATETBHOCTH C HCIOJIB30BAaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacyETHBIC 33/1a4H C SIBHO 33JaHHON (PH3UUECKOI MOJIENBIO, HCTIOJNB3Ys (PU3HUECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHallM3a YCJOBHS 3a7aydl BBHIOMPATh (U3UYECKYIO MOJIENb, BBIIACISATH
¢bu3nveckne BeNWYMHBI U (OPMYIBI, HEOOXOAWMBIE sl €€ pEIICHHUs, MPOBOJUTH PACUETHl H
OIICHUBATh PEATLHOCTDH MOJyYCHHOTO 3HaUCHHs (PU3MUECKON BEJTHIUHEI;

pemaTh KadeCTBEHHBIC 3a/aud: BBICTPAUBATh JIOTHYECKH HETPOTHBOPEUYMBYIO  IICTIOYKY
paccyKJIeHHH C HCIIOJIb30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH N (PU3NIECKUX SBIICHUN;
WCTIONh30BaTh MPH PEIICHHH Y4eOHBIX 3aJad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTHU IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN ¥ TPEICTABICHHUS YIeOHOW W HAYYHO-TIOMYJISIPHOM
nHPOpPMAIINH, TTOYYCHHON W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIH3UPOBATH TOJIYIaeMYIO
nH(pOpMaLHIO;

IPUBOANUTH MPUMEPHI BKIAJa POCCUHCKUX M 3apyOeXHBIX Y4EHBIX-(DM3UKOB B pa3BUTHE HAYKH,
0OBSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B IMOBCEJHEBHON JKM3HU s oOecredeHus
0€30I1aCHOCTH IpU OOpallleHuu ¢ MpUOOpaMHM M TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPaHEHMS
3JI0pOBbsI U COOJIFOJICHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOLIEH cpene;

paloTaTh B IpyNIe C BHIIOJHEHUEM PA3IMYHBIX COLUANIBHBIX POJIEH, IUIAHUPOBATh pabOTy IPYIIHI,
palMoOHAIBHO paclpesieniaTh OO0S3aHHOCTH U IUIAHMPOBATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, OLEHHBATh BKJIAJ Ka)KJIOTO M3 YYaCTHHUKOB IpPYIIBl B PELICHHE paccMaTpUBAEMOM
pOOJIEMBI.

11 kaacc.

JEMOHCTPUPOBATh HA MPHUMEpax poJib U MecTO (PUM3UKU B (POPMHUPOBAHUHN COBPEMEHHOM HAy4YHOUH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKON IEATEIHHOCTH
JOJIeH, IeTI0OCTHOCTh U €AMHCTBO (PU3UYECKOM KapTHHBI MUDA;

YUUTBIBATh TPAHMIIBI MPUMEHEHHUS M3YyYCHHBIX (PU3NYECKUX MOJENCH: TOYEUHBIH SIEKTPUUYECKUI
3apsif, Ty4 CBETa, TOUCYHBIA ICTOYHUK CBETA, A/IEpHAs MOJIe]b aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO
sipa MpH petieHn: PU3NIEeCcKUX 3a1ay;

pacrio3HaBaTh (U3MUECKUE SBJIEHUS (TMpolecchl)) U OOBACHATh HUX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA W KBAHTOBOM (DM3UKHU: SJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHUTHOE AEHCTBUS TOKA, B3aUMO/JICHICTBHE MarHUTOB, 3JIEKTPOMAarHUTHast UHTyKLUS,
JEMCTBME MarHUTHOTO IOJIA Ha MPOBOJAHMK C TOKOM M ABWXKYIIMHCA 3apsifi, 3JE€KTPOMAarHUTHbBIE
Koie0aHus M BOJHBI, NPSMOJMHEHHOE PpaclpOCTpaHEHHE CBETa, OTPaK€HHE, IPEIOMIICHHUE,
uHTephepeHIys, Mdpakus U MoJspU3alus CBeTa, AUCIEpCus cBeTa, (POTOIIEKTpUIeCKuit 3PPeKT
(poToaddexT), cBeToBoe HaBieHHE, BO3HUKHOBEHHE JMHEHYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAsl Pall0aKTUBHOCTD;

ONMCHIBATh H3YYEHHBIE CBOICTBA BeLIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO TMPOBOJUMOCTb PA3IMUHBIX CPeA) U 3JIEKTPOMArHUTHBIE SBJIEHUS (TPOLIECCHI),



AN

UCTOJB3Ys (PU3NUECKUE BEIIMUMHBI: SJEKTPUUCCKUI 3aps], CHIIa TOKA, 3JEKTPHUECKOE HAPsHKEHHUE,
IEKTPUYECKOE COIPOTUBIIEHUE, PA3HOCTb MOTEHIMANIOB, 3JEKTPOJABMXKYIIas cuia, paboTa TOKa,
MHIYKLHS MarHuTHOro mouisl, cuna Ammepa, cuia JlopeHna, MHAYKTUBHOCTb KATYILKH, 3HEPIUsd
AIIEKTPUYECKOTO0 M MArHUTHOTO MOJICH, TIEPHOJ] U YacTOTa KOJIeOaHUH B KOJIeOATEIbHOM KOHTYpE,
3aps] U CUJla TOKa B IIPOLECCE T'apMOHMUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuM, (okycHoe
paccTosiHUE U ONTHYECKasl CUJIA JIMH3BI, [IPU ONKMCAHUH IPABUJIBHO TPAKTOBATH (PU3NYECKUI CMBICI
HCI0JIb3YEMBIX BEJIMYHH, UX 0003HAUEHHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3bIBAIOLIUE JAHHYIO
(U3HYECKYIO BETMUWHY C JIPYTUMU BEITUYUHAMU;

OTHCBHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHHS M IPOLECCHI, MCIONB3YS (U3NYECKUE BEITUYMHBI:
CKOPOCTH DJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4aCTOTA CBETA, SHEPTHS W MMITYJIbC (POTOHA,
MEepHOJ] TMOJIypacnaaa, SHEpPrusl CBSI3U ATOMHBIX fJiep, IPHU ONHCAHUU TPABUIBHO TPAKTOBATH
(bu3nyecKuil CMbIC UCHIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS! M €AMHMILIbI, YKa3bIBaTh (DOPMYJIbI,
CBSI3BIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMUMHY C JPYrUMHU BEIMYMHAMH, BBIUYUCIISATH 3HAUCHUE
(hbM3UYECKON BEITUYHMHBL;

aHAJIM3UPOBaATh (PU3NUYECKUE TPOLECCH U SBICHUS, UCTONb3Yys (pU3NUecKue 3aKOHbI U MPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEIOBATEIBLHOTO W IMAPAJJIENbHOIO COEJUHEHMS] MPOBOJAHUKOB, 3aKOH
Jxoyns—Jlenna, 3akoH 3JE€KTPOMArHUTHON MHAYKIUH, 3aKOH MPSIMOJMHEHHOTO pacHpoCTpaHEHUs
CBETa, 3aKOHbl OTPAXEHHS CBETAa, 3aKOHbI IMPETOMIICHUS CBETa, ypaBHEHHE OWHIITEHHA IS
dboTorddexra, 3aKOH COXpaHEHUS HHEPTUM, 3aKOH COXpAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHS MAacCOBOTO 4Mcia, TMOCTynatel bopa, 3akoH
paAMoOaKTUBHOTO pachaja, Mpd O3TOM pa3jindaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BbIpaXXEHHE U YCIOBHS (IpaHuUllbl, 0071acTH) IPUMEHUMOCTH;

OTIPEIeNIATh HaINpaBlieHHE BEKTOpa HHIYKIMM MAarHUTHOTO TOJISI NMPOBOJHHKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;
BBITIOJIHATh OKCIIEPUMEHTHl 10 HCCIEA0BAHUIO (U3NYECKUX SBJICHUI H TMPOIECCOB c
HCIOJIb30BAHMEM TIPSMBIX, U KOCBEHHBIX U3MEpPEHU: Mpu 3ToM (GOpMYyIUpOBaTH MpolieMy/3aaauy
U TUNOTE3y y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIIOAKEHHOTO 000pYAOBaHUSA,
MIPOBOJUTH ONBIT U GOPMYIHUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE HM3MEpEHUs (PU3NYECKHX BEIMYWH, IPU ITOM BHIOMpATh
ONTUMAJIBHBIA CHOCOO HM3MEpEHHUsI M HCIO0JIb30BaTh M3BECTHBIE METOJbI OIEHKM MOTrPEHIHOCTEN
HU3MEPEHMUI;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BETUUYHH C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYHpPOBAaTh YCTaHOBKY, (DMKCUPOBATh PE3YNbTAThl MOJTYYEHHON 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BUJIE TaOIHI U TpadUKOB, JeaTh BBIBOABI IO pe3yabTaTaM HCCIEI0BAHNUS;

coOnrofaTh mpaBuia O€30MAcHOTO TpyAa IMpH MPOBEACHUU HCCIEJOBAHMM B paMKax yueOHOTro
AKCIEPUMEHTa, Yy4eOHO-HCCIEeIOBATEIbCKOW M TMPOEKTHOM MEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00PATOPHOTO 00OPYIOBAHUS;

peuath pacyE€THHIE 3a/1a4H C SIBHO 33aHHON (PU3NUECKON MOJIEINbIO, UCTIONb3Ys (PU3UUYECKUE 3aKOHBI
Y TPUHLUIIBI, HA OCHOBE aHajM3a YCIOBHUS 3aJaud BbIOMpaTh (PU3UYECKYIO MOJEJb, BBLACTSATH
¢dbusznueckue BeIMYMHBI U (HOPMYIBI, HEOOXOAUMBIE [UIsl €€ pelleHUs, MPOBOAUTH PAcuéThl U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HaYeHHs (PU3NUECKON BEJTHMYHHBI,

pemiaTh KayeCTBEHHbIE 3a/layd: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUYUBYHO  LEMOYKY
paccyXJeHHUH ¢ MCII0JIb30BaHUEM U3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UYECKUX SBICHUM;
WCIOJIb30BaTh MPHU pPEIIeHUH Y4eOHBIX 3aJlad COBpEeMEHHble MH()OPMAIIMOHHBIE TEXHOJOTUU s
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIUA U TPEACTABICHHUS y4eOHOW M HAy4YHO-TIOMYISPHOM
nHpOpMalIUY, TOTYYSeHHON U3 PA3IMYHBIX UCTOUYHUKOB, KPUTUYECKU aHAM3UPOBATH MOJIy4aeMYHO
uH(pOpMaIINIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh YCIOBHS
ux 6€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCEJHEBHOM KHU3HU;



v

v

MPUBOANUTH TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH ¥ TEXHOJIOTHUH,

HCIIOJIb30BATL TCOPCTUUCCKUC 3HAHUA II0 (1)I/ISI/IKC B HOBCCHHCBHOﬁ KU3HU  OAJ1d oOecreueHns
0€30MacHOCTH TpU OOpalICHUH C MPUOOPAMHU U TEXHHUYECKMMHU YCTPOMCTBAMU, ISl COXPAaHCHUS
37I0pPOBBS M COOTIOICHUSI HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIoIIel cpee;

paboTath B TpymIe ¢ BHIIOJHEHUEM PAa3IUYHBIX COIMABHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIIHI,
palluOHAJIBHO pacupCaCIATh 00s13aHHOCTH H IUIaHUPOBATh JACATCIBHOCTH B HCECTAHAAPTHLIX
CUTyallMdX, OLUCHUBATH BKJIaJ KaXJ0ro M3 YYACTHHUKOB TI'PYIIIbLI B PCHICHUC paCCManHBaCMOfI
poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Konrpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Paznen 1. ®PUBUKA U METO/JAbI HAYUYHOI'O IIO3HAHUSA
1.1 dusuka 1 MeTOILI HAYYHOT'O O3HAHUS 2 bubmmorexa [JOK
' A 4 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMATHRA ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jluamuica ! https://m.edsoo.ru/7f41bf72
53 3 . . . 5 1 1 bu6moreka [IOK
' AKOHE COXPAHCHIA B MERAHUK https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYISIPHO-KHHETHYECKOI TEOPUU 9 1 bubmorexa HOK
' YAp P https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
3.2 OCHOBBI TEPMOIUHAMUKHU 10 1 https.//m.eds0o.ru/7f41bf72
33 ArperatHblie cocTosiHUS BemiecTBa. Da3oBbie 5 bu6mmoreka [JOK
' HEePEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubnuoreka [IOK
4.1 1 1
DHEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuil TOK. Toku B bubnuorexa [JOK
4.2 12 1
pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3
11 KJIACC
Koun4yecTBo yacos
Ne C)
HaumeHoBaHue pa3esioB U TeM NPOrPaMMBbl KoHTpoabHbIe Tpakrue AeKTPOHIHEIC (HPpoBbIe)
n/n Bcero CKHe oOpa3oBaTe/ibHbIE pecypchl
padoThbI
padoThI
Pazgen 1. JIEKTPOJANHAMUKA
MaruuTHO€ 1oJie. DJIeKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
HHTYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHA4YECKHE U SIIEKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHuvecKkue 1 3IeKTPOMarHuTHbIE BOJTHBI 5 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.3 Onruka

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

24

Pasznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OCHOBBI CIENUATBHOW TEOPHUH OTHOCHUTEIIBHOCTH 4 1 Bubmrotexa LIOK
' H p https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
41 Sene AHTOBOI o 6 bu6moreka [IOK
. MEHTBI KBAHTOBOM OIITHKH
. https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.2 4
CTpoetinie aToMa https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.3 AATOMEHOE 57po > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUHU U ACTPO®PU3UKHU
bu6mmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3uKH 7 1 https://m.eds0o.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuiaromee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
PeszepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

INOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne Kommecrso wacos Hara DJieKTpoHHbIE HHPOBLIE
n/n Tema ypoka Bcero Kontposnnnie TpakTiyeck H3y4eHust o0pa3oBaTesbHbIE pecypchl
padoThI ue padoTbI
1 ®dusnka — Hayka o npupoje. Hayansle MeTo bl 1 bubnuoreka [IOK
MMO3HAHMS OKPYIKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popmMupoBaHun
2 COBPEMEHHOM Sayqﬂoﬁ Kq;pIT)HHS MHpa, B 1 Bubnuorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSITeNbHOCTH JTI0IeH
Mexannyeckoe nBuxkeHue. OTHOCUTEIHHOCTh
3 MGX&HI/I‘ICCKOFOI,[HBI/I)KCHI/IH. [Tepemernenue 1 bubmorexa [JOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE MPAMOTMHEWHOE IBIKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOIMHEUHOE ABM)KEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c372e
5 CBoOoHOE mazieHne. Y ckopeHue cB0OOHOTO 1 bubnunoreka [JOK
naJIeHNs https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe nBuxenue. [IBuxenne 1 bubnuorexa [IOK
MaTepUaAIbLHONW TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada



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

[IpuHnun otHOCUTENBHOCTH ['anunes.

8 NuepuuanpHblie cuctemsl oTcyera. [IepBbii bubnmorexa HOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [lpunuun cyneprno3unuu
9 cwi. Bropoii 3akoH HIIZIOTI(I)Ha 11?11:1 I\F;aTeppIIIanLHon“ bubmmorexa LIOK
https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperun 3akoH HproTOHA 17151 MaTEepUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMHUPHOTO TAroTeHHs. Cuia TSHKECTH. bubnuorexa [JOK
[TepBast kocMHUYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
12 Cuna ynpyroctu. 3akon ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. Koadpdumuent tpenns. Cuna
13 COHpOTEIBJ‘IeHI/IH Hp%lq)Z[BIII/ImeHI/ITI/II)TeHa B Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WM Ta3e
[ToctymarensHOE ¥ BpanaTeIbHOE JBUKECHUE
14 a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bu6mmoreka [IOK
[Tneyo cuibl. YCI0BHs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTeiI/IaJIBHbIXpTO‘{eK. I/IMHYJ'IB(; CHUJIBL. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHUE
PaboTa u MmomHOCTh cuibl. Kunernaeckas
16 SHEPTHs MaT:;Haanoﬁ“ touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH
17 [TorenumanesHas 31eprust. [lorenunansaas bu6mmoreka [JOK

SHEPrUs ynpyro aAepopMUpPOBAHHOU MPYXKHUHBI.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTeHnumanpHas 3Heprus Teaa BOIu3u
IIOBEPXHOCTU 3EMJIU

18

[ToTeHnManpHble U HENOTEHIUAIbHBIE CHUJIBI.
CBs13b pabOTHI HEMOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU 3HEPTUU CUCTEMBbI
TeJ. 3aKOH COXpaHEHHS] MEXaHUYECKOUW SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota «MccinenoBanue cBs3u
paboOTHI CHIIBI C U3BMEHEHUEM MEXaHHUYECKOM
DHEPIUH Tella Ha IIPUMEPE PaCTSHKEHUA
PE3UHOBOTO KI'yTa

20

KonTponsnas pabora no teme «Knnemaruka.
JnHamuka. 3aKOHBI COXPaHEHHS] B MEXaHHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIO)KEHUS MOJIEKYIISIPHO-

KMHETUYECKOM Teopru. BpoyHOBCKOE ABUKEHHE.

Anddysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U B3aUMOJICHUCTBHS YaCTHIL
BeniecTBa. Moienu cTpoeHus ra3oB, KUIKOCTEN
W TBEPHBIX TEI

23

Macca monekyn. KonnuecTBo BemecTsa.
[Toctrosinnas ABoraapo

24

TermmoBoe paBHOoBecue. Temneparypa u e€
n3Mepenue. llkana remneparyp Llenscus

25

Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

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

26

AOGcoutoTHas TeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKON SHEPTUU JBUKEHUS MOJIEKYIL.
VYpasaenue Menzeneesa-Knanelipona

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

27

3axoH /lanpToHa. ['a30BEIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlaboparopnas pabota «HccienoBanue

28 3aBHCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Tazay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK
rpaduyeckoe mpeacTaBlIcHHEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TeEpMOINMHAMAYECKOU
30 CUCTEMBI U CTIOCO0BI €€ n3mMeHenus. KonmaectBo bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHsIs SHEprHsI https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO HEaThHOTO ra3a
bubnuoreka [IOK
31| Busi remnonepea https://m.edsi.ru/ffOcSc%
22| Kosmeorso rennorss o remmonepezate, borera LIOK
AnaGarisii mporece https://m.edsoo.ru/ff0c5c36
33 [TepBrIil 3aKOH TEPMOJUHAMHUKHA U €TO bubmuorexa [JOK
IPUMEHEHHE K U30TPOIIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoae. Bropoit bubmuorexa [JOK
3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/I TerioBoi MamuHbl ﬁgggﬁ:;:;iilorﬁ/ﬁoc 6003
36 Huxn Kapuo u ero KIT
37 DKOJOTUYECKHE MPOOIEeMbl TETIOIHEPT€TUKH
38 O6o6maromuit ypok «MouekynspHas pusnka. bu6mmoreka [JOK
OCHOBBI TEPMOTMHAMHUKI https://m.edso0.ru/ff0c6938
39 KonTtponsnas paborta o Teme «MonekynsapHas bubnunoreka [JOK
¢usmka. OCHOBBI TEPMOTUHAMHUKID) https://m.edsoo.ru/ff0c6a50
40 ITapooGpazoBanue u koHaeHcaus. Mcnapenue bubnuoreka LIOK

1 KUIICHUC

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
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AOCOIIIOTHAS ¥ OTHOCHTENIbHAS BIIAXKHOCTh

bubmuoreka [JOK

4 BO3/yxa. HackleHHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammyeckue u aMopQpHbie
42 TGJIEIl).HAHI/ISOTPOHIz/Iﬂ CBOHWCTB KpI/ICTaJIJIOE.(b Brbmiorexa LIOK
https://m.edsoo.ru/ffoc65f0
Kunkue kpucramibl. COBpeMEHHBIC MaTEPHAIIBI
43 [InaBneHue u Kpuctauu3anus. Y aenpHas bubnuorexa [JOK
TerioTa riaBiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 VYpaBHEHHE TEIIOBOTO OagaHca htts://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DIEKTPUUYECKUU 3apsii. [IBa bubmuorexa [JOK
BHUJIa DJICKTPHUYCCKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, AUDIIEKTPUKH U MOTYITPOBOHUKH. bubnuoreka [IOK
3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3anmopneunctBue 3apsnoB. 3akoH Kynona. bu6mmoreka [IOK
ToueUHBIN MCKTPUICCKUN 3aPSIT https://m.edsoo.ru/ffOc6ced
Hanpsi»k€HHOCTB IeKTpUYECKOro MOJIS.
48 Hpniupm cynepno:«mul/[l)n AIEKTPUIECKUX TTOJICH. bubmmorexa LIOK
. https://m.edsoo.ru/ffoc6df2
JIluHuM HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHYeCKOro MmoJsl. bubnmuorexa [JOK
IMoTtenman. PazHoCTh MOTEHIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKU B
50 SHI;KTpiCTaTHquOM nonIe. JudnexTpuueckas Bubmiorexa LIOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
51 OnexrpoeéMkocTs. Konnencatop bubmorexa HOK
https://m.edsoo.ru/ff0c7126
50 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJAEHCATOPA. bubnunoreka [JOK

3Hepr1/m 3apAKCHHOTO KOHACHCATOPpa

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padota "U3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cymectBoBaHusl. [loctosuupiii Tok. Cuna Toka.
Hanpsoxkenne. ConpoTusienue. 3akoH Oma ams
ydJacTKa Ieru

56

[TocnenoBarenpHOE, MApaIIEIBHOE, CMEIIAHHOE
COCIIMHEHUE MMPOBOIHUKOB. JlabopaTopHast
pabota «/3ydeHue CMEIaHHOTO COCTMHEHNUS
PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyna-Jlenna

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )
anekTpudeckoi nernu. Koporkoe 3aMbIkaHue.
JlabopaTtopHnas padora «M3mepenne 3/C
WCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXImpoBOIUMOCTD

60

DNeKTpUUYECKUU TOK B Bakyyme. CBOHCTBa
3JIEKTPOHHBIX ITyYKOB



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

[TonynpoBoAHUKH, UX COOCTBEHHAS U

61 MpUMECHas MPoBOIUMOCTh. CBOUCTBA n 1 bubmiorexa LIOK
p poBOA ' P https://m.edsoo.ru/ff0c84ae
nepexona. [loynmpoBoIHUKOBBIE TPHOOPHI
Dne €CKUM TO acTBopa acruiaBa
S Eumoresa LIOK
P ' P https://m.edsoo.ru/ff0c82ba
JUCCOITHAIUSA. DIIEKTPOJIH3
C) [ .C [
o | oo oot |
paspAll ' https://m.edsoo.ru/ff0c84ae
IInazma
C) 0 7
6 | mpaxnmaccroe npeeme, Npasra texncn |1 biuGorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
0e30IMacHOCTH
bu6moreka [IOK
65 0600 i 2 1
00MIAIMHHA YPOK «DIIEKTPOTUHAMUKAY htts://m.edsoo.ru/ffc88be
K 0
66 ;Hzp(’ﬂ;’:j a: paaoﬁolzooTeMe i aI1e €CKHUIA 1 1 bubmmorexa LIOK
«DJEKTPOCTATHKA. TOSIHHBIN DJIEKTPUUYECKUM
P P https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3IMYHBIX CPEIIax»
67 Peseprubiit ypok. KonTpoasHas padoTta o teme 1 bubmuoreka [JOK
"DaekTpoauHaMHKa" https://m.edso0.ru/ff0c8c56
68 PesepBHbIil ypok. O600maronuii ypok mo remam 1 bubnmuorexa [JOK
10 kmacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 3
11 KJIACC
Ne T Koauiectso 1acon Jara DyekTpoHHbIE U} POBbIE
eMa ypoka
n/n P Bcero Kontpoabnrie TpaxTiieck H3y4eHUs o0pa3oBaTeIbHbIE PecypChl
padoThI ue padoTbl



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

IlocTogHHBIE MAarHUTHI U UX B3aUMOJIEHCTBUE.
MarnuTHO€ 1noJie. BeKTop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM WHITYKLIIMHA

bubmuoreka [JOK
https://m.edso0.ru/ff0c9778

MarauTHOE moJjie MMPOBOAHUKA C TOKOM. OnbIT
Opcrena. BzaumoeiicTBre npoBOJHUKOB C
TOKOM

bubmmorexa [{OK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHas pabota «3yueHrne MarHuTHOTO
I1OJIA KaTylIKHU C TOKOM)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOIHUK C
tokoM. Cmta Ammiepa. JlabopaTopHas pabota
«HcciaenoBanue JeUCTBUSA IOCTOSIHHOTO
MarHuTa Ha PaMKy ¢ TOKOM)

bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHMTHOTO TOJISI HA JBHXKYIITYHOCS
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora
cunsbl JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpomMarHuTHas MHAyKus. IToTok BekTopa
MarHuTHOM uHAyKuuu. J/C uHayknuu. 3akoH
anieKTpoMaruuTHoi unaykuuu dapanes

JIaboparopHas padota «MccnenoBanue siBIeHUS
AIIEKTPOMArHUTHOUW MHIYKIIUH»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTS. SBNenue camonnaykuuu. IC
CaMOMHIYKIMHU. DHEPIUsl MATHUTHOTO MOJIS
KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE I0J1e

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

Texuuueckue YCTpOﬁCTBa U UX IPUMCHCHUC!
MOCTOSIHHBIC MAarHUTHI, SJICKTPOMAIrHUTHI,
QJICKTPOABUTI'ATCIIb, YCKOPUTECIIN JICMCHTAPHBIX
YaCTHULl, THAYKIIUOHHAs IICYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10 O6o06maromuii ypok «MarHuTHOE TOJIe. bubmmoreka [JOK
DJEKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTtponsHas pabora o Teme «MarHuTHoe bubnuorexa [JOK
moJie. DIEKTPOMAarHUTHAS HHTYKITHS https://m.edsoo.ru/ff0cad58
CB000IHBIC MEXaHMUECKUE KOJICOaHMsI.

12 I"apmonnueckue konedaHus. YpaBHEeHUE bubnuorexa [JOK
rapMoHHYeCKuX Kosiebanuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlabopaTtopHas pabota «lccnenoBanue

13 3aBUCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHmi rpy3a
Ha HUTH OT JUTWHBI HUTH W MacChI Tpy3a»

Konebartenbublit kKoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHHOM
14 KOJ‘IG6IE)1T6J'II)HOM KOHTYpe. AHanomi MEXK Ty Bubnuorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUAMHU

15 ®opmyna TomMcoHa. 3aKOH COXpaHEHUSI SHEPTUU bubmuorexa [JOK
B H€aJIbHOM KOJICOATEILHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaronMX KOjaeOaHUSX.

BriHyX1IeHHBIC MEXaHUYECKHE KOJICOaHUsI. bu6mmoreka [JOK

16
Pe3onanc. BeIHyXI€eHHBIE 3JICKTPOMAarHUTHBIC https://m.edsoo.ru/ffOcbb86
KoJeOaHus
[lepemennbId TOK. CHHYCOMAANBHBIA

17 MEPEMEHHBIA TOK. MOIITHOCTh MEPEMEHHOTO bubnunoreka [JOK
TOKa. AMIUTUTYJIHOE M JICHCTBYIOIIICE 3HAUCHHUE https://m.edsoo.ru/ff0cbd34
CHJIBI TOKA U HATIPSHKEHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u

noTpeOIeHNe IEKTPUIECKON SHEprUn



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bubmuoreka [JOK

19 JIEKTPUYECKOTO 3BOHKA, ILeHepaTopa https://m.edsoo.ru/f0cc324
IIEPEMEHHOT0 TOKa, JMHUM JIeKTponepesay
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucronbp30BaHus
AJIEKTPOIHEPTUHU B IOBCEAHEBHOW KUZHU
MexaHu4ecKkue BOJHBI, YCIIOBHS
21 pacnipoctpanenus. [lepuoa. CkopocTb bubnuoreka [JOK
pacrpocTpaHeHHs U JJTMHA BOJIHBL. [Tornepeynbie https://m.edsoo.ru/ffOccab4
Y TIPOJIOJTHHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubmuorexa [JOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuorexa [JOK
ckopocTh. [1Ikana 3JeKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMTIBI paTUOCBSI3U U TEIEBUICHHUS.
PazButue cpencts cBa3u. Pagnonokarus
bu6mmoreka [IOK
25 KontponbHas padota «Kosnebanust v BOTHBD) https.//m.eds0o.ru/ff0cc6fd
[IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B
26 o;)HoponHoﬁ cpe;::. Tc?qeqfll)blﬁ HCTOYHHUK CBETA. bubmorexa [JOK
https://m.edsoo.ru/ffocd350
Jlyd cBera
97 OTtpaxkxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA. bubnnoreka [JOK
IToctpoenue n300pakeHUK B INIOCKOM 3€pKaiie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 OTI;axceHI/Ie. IIpenenbHbIN yrou n}(])ﬁ{oro bubmorexa HOK
https://m.edsoo.ru/ffocd7{6
BHYTPEHHETO OTPAKECHUS
29 JlaGopaTopHas pabota «V3MepeHue nokaszarens bubnuoreka [IOK

MMpEIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [locTpoenune n300pakeHuii B TUH3E.

bubmuoreka [JOK

30 dopmyra TOHKOW JIMH3BI. Y BEJIMYCHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopras pabota «lcciienoBaHue cBOWCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cseta. CiioKHbIN cocTaB 0€10ro
32 ceera. [[Ber. JlaboparopHas pabota
«HaOnronenue qucnepcuu cBeTa»
33 WnuTepdepenmus creta. udpaxuus csera. bubnuorexa [JOK
JudpakimonHast penérka https://m.edsoo.ru/ff0ced22
34 [TontepeunocTts cBeTOBBIX BOJH. [lomsipusanus bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U yCIOBUS
nx 0€30MacHOro MPUMEHEHHUS
['paHuIBl MPUMEHUMOCTH KIACCUYECKON
36 MIG)XEIHEKI/I. IIiIOCTyJ'IaTBI CIIEeNUATILHOW TEOPUH Bubnuorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMeicHHE BPEMEHH U COKPAIIICHHE JJTHHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISTUBUCTCKOW YaCTHIIBI.
38 CBS[CI:B MaccChI C ZHeprI:/IeI/fI/I HMITYJIbCOM. ) bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
DHeprus NOKos
39 KonTponbnas padora «Ontuka. OCHOBBI bubnunoreka [JOK
CIENUAIBHON TEOPHUH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otounbl. opmyna [1nanka. Dueprus u bubnnoreka [JOK
UMITyabC GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue GoTodddexTa. bubnuoreka [JOK

OnreiTel A. I'. CtoneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTodddexra. YpaBHeHNE DWHIITCHHA

bubmuoreka [JOK

42 st porodrddexra. «KpacHas rpaHuIay htts://m.edsoo.ru/ffodo15e
doTorddekra

43 JHasnenue ceera. Onbitel [1. H. JIeGenena. bubnuorexa [JOK
XHUMHYECKOE ICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpouCcTBa U IPaKTUYECKOE

44 npuMeHeHue: GoTosaemMeHT, GoToqaTIuK,

CoJIHEUHas OaTapesi, CBETOIUO/]

45 Pemenne 3agau mo reme «37€MEHTBI KBAHTOBOM bubmmoreka [{OK
ONITHKI» https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMmcona. OnbeiTel Pe3epdopma

46 o ;)IaCCGSIHI/IIO O-9aCTHII. HnaHeTapHa;) ioilelnb bubamorexa LOK

https://m.edsoo.ru/ff0d091a
aToMa
bu6mmoreka [IOK

41 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u noriomnieHrne GOTOHOB MpH

48 nepey;one aToma c ozIEIoro y(zOBH;{ 3HGII))FI/II/I Ha Bubnuorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ipyroii. Busl criekTpoB
Boanossie cBorcTBa yactuil. BonHsl ne bpouis.
49 KopnyCKmepHo-BonHOBon‘uz[yaHMM.H ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI
50 Pe3elio(bopﬂ§ 1fo OTIPEICIICHUIO COCTaBa bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3ITY4YCHHUS
CaoricTBa anbda-, 6era-, raMmMa-u3TydeHUs.
51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE

OpraHnu3Mbl



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacnaa. DIEKTPOHHBIH U TIO3UTPOHHBIN
Oera-pacmaj. ["amMma-uznydeHue

bubmuoreka [JOK
https://m.edsoo0.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemsr,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACIIEKTHI SIEPHON
JSHEPIreTUKHU

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0d1356

54

OnemeHTapHble yacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo1b1 HaONIOIEHUS U PETUCTPALIUU
3JIEeMEHTapHbIX YacThll. Kpyribii cToun
«DyH/IaMeHTalbHbIE B3aUMOJACHCTBHUSL.
EnuncTBO (hmznueckou KapTUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be€3aH0T0 HeOa. Co3Be3nus, IpKue 3BE3 b,
IJIAHETHI, UX BUAMMOE ABIKeHne. CotHeuHast
cucTeMa

56

Counnne. CotHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM MOCJIEIOBATEIbHOCTH. BHYTpeHHEE
cTpoeHue 38€311. CoBpeMEeHHbIE MTPECTABICHUS
0 TIPOUCXOKICHUM U 3BoJIIoIMKU COJTHIIA U 3BE3]

58

Mineunbin [Iyre — Hama ["anakruxa.
[Tonoxenue u nuxkenue ConHua B ['anakTuke.
l'anaktrku. YUepHbIE ABIPHI B SIIpax ralaKTHUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bosemoro B3peiBa. PennkroBoe nsinydyeHue.
MeraranakTuka

60

HepeI_HCHHHC Hp06J'IeMBI ACTPOHOMHUHU



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

61

KonTpomnpHas pabota «91eMeHThl aCTPOHOMUU
1 acTpOUBHKI)

62

O6o6maromuit ypok. Ponb pusuku n
aCTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITTATLHOM 1 dTUUECKOM
cdepax IesaTenbHOCTH YeIOBEKa

63

O6o06maromuit ypok. Ponbs 1 mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTUHE
Mupa

64

O6o06maromuit ypok. Ponb ¢pusnueckoii Teopuun
B (popMHpOBaHUM MPEACTABICHUHN 0 HU3NYECKON
KapTHHE MHpa

65

O6o6maromuit ypok. Mecto gusndeckoit
KapTUHBI MUPA B 00IIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupoe

66

PesepBHbIil ypok. MarHuTHOE moJIE.
DNeKTpOMarHUTHAsI MHTYKIIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHOM TeOPUH OTHOCUTENBLHOCTU

68

Pesepnbiii ypok. KBantoBas ¢usnka. DneMeHTs
ACTPOHOMHUHU U aCTPOPUUKH

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

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68



https://m.edsoo.ru/ff0d1784
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