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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yiabTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactraBieHHbIx B OI'OC
COO, a Ttaxxe ¢ yuérom (enepaiibHONH pabodeil mporpaMMbl BOCHUTaHUS U
KOHIIETIIIMY TpernoaaBaHus ydyeOHoro mpenMera «Pusnka» B 00pa30BaTENbHbBIX
Oopra"u3anusax Poccniickon denepanumy, peanu3yrommux OCHOBHBI€
o0Opa3oBaTebHbIE MPOrPAMMBI.

Conepxxanue mnporpamMmsl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yueHun
X Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, NPEIMETHBIM U METANpPEAMETHBIM pe3ylbTaTaM OOYyUeHHs, a TaKxKe
YUUTBHIBAET HEOOXOJMMOCTh peAIH3alMM MEXIPEIMETHBIX CBSI3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMH IIpeIMETaMU. B Hell onpenensitoTcss OCHOBHbIE
e u3ydeHus (U3UKU Ha YPOBHE CpPEeIHEro o0uiero oopa3oBaHus, IIaHUPyEMbIE
pe3yibTaThl  OCBOGHHUS Kypca (U3MKM: JIMYHOCTHBIE, METANpEIMETHBIE,
npenMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIHOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YIbTAThI IO FOJjaM 00yUYEHUS;

e cojepkaHue yuebHoro npeamera «Pusnka» Mo rogam o0ydeHusl.

®u3rka Kak Hayka O HauOojiee OOUIMX 3aKOHAaX MPHUPOAbI, BHICTYNAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHMUI 00 okpyskaromiem mupe. IKoabHBIN Kype PU3HKU — CHCTEMOOOpa3yIOmui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OuoJiorue,
dbuszndeckorr reorpadueid u actpoHomueil. Mcmonb3oBaHWE UM AKTHBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B chepe SIHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
NOJTy4YE€HMsI HOBBIX MaTEpHUaliOB C 3aJaHHBIMHU CBOMCTBaMU U Apyrux. M3ydenue
(pM3MKKM BHOCUT OCHOBHOM BKJIaJ] B (DOPMHUPOBAHHUE ECTECTBEHHO-HAYYHON KapTHHBI
MHUpa oOydaromuxcsi, B (opMHpOBaHME YMEHUN NPUMEHATh HAyYHbBI METOA
MO3HAHMS TP BBITIOJIHEHUU UMU YUEOHBIX UCCIIEIOBAHHIA.

B ocHOBY Kypca Qpu3uku 41t ypoOBHS CpeHEro o011ero o00pa3oBaHusi MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaKk IMPUHLHUIIBI €T0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.



Hoes ecenepanuzayuu. B COOTBETCTBMM C HeW MaTepuan Kypca (Qu3mnku
00beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(dopMupoBaHUE NPEACTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHUH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanus mOpeanojaraeT HWCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3uKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU TIPOOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypce duzuku mpeamnoiaraeT 3HakoMCTBO
C MIAPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTHYECKUX TMPWIOKEHUN U3YICHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
cCollepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWH, a TaKke OOCYKICHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U KOJIOTHYECKOW O€30MaCHOCTH.

Crep:KHEBBIMHU AJIEMEHTAMH Kypca (PU3MKM Ha ypOBHE CpPEAHEro OOILero
oOpa3oBaHus SBISAIOTCS (usmueckue Teopuu (hopMHpOBAHME TMPEIACTABICHUN O
CTPYKType MOCTPOEHUsS] (PU3NYECKON TeOpuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPUH, JUIsl ONTMCAHUSI €CTECTBEHHO-HAYUHbIX SIBJICHUH U MPOIECCOB).

CucreMHO-IesATeNbHOCTHBIN MOAX0 B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3aldd SKCIEPUMEHTAIBHON AESITETbHOCTH O0YYalOIINXCS.
Jl1s1 6a30BOT0O YpOBHS Kypca (PU3HKU — ITO UCIIOJIH30BAaHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B pOrpaMMme
no ¢uzuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKUX MPAKTHUECKUX pabdoT.
Beigenenne B yKazaHHOM IepedHe Ja0OpaTOpHbIX paldoT, MPOBOAMMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS YHACTHUKAMM 00pa30BaTEIbHOrO MpoLecca
UCXOJsl U3 OCOOCHHOCTEW IJIAHUPOBAHUS W OCHalleHus kabuHera ¢usuku. [Ipu
3TOM O0ecrneunBaeTcs OBJaJieHHe OOYy4alolmMMHCS YMEHHUSAMH IPOBOAUTH
KOCBEHHBIE HM3MEpPEHUs, HUCCICNOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEIUYUH U
MIOCTAHOBKY OIBITOB 10 MPOBEPKE MPEAJIONKEHHBIX THIIOTES.

Bosnbiioe BHUMaHKE YAENSIETCs PEHICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu sTOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a71a4M C SIBHO 3aJaHHOU
(¢u3nuecko MOJENbI0, MO3BOJISIIOLIME NPUMEHATh W3YYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HHTErpUpysl 3HAHUS U3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OO0BSICHEHHE MpPOTEKaHUsl (U3NYECKUX SIBJICHUM W TMPOIECCOB B OKpYXKarolel
KHU3HU, TpeOyromue BbhIOOpa (PU3NYECKOW MOJENH A CHUTYallMH MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedboBanusmu @I'OC COO k maTepuaibHO-TEXHUIECKOMY
oOecrieyeHnI0 y4eOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE



cpenHero oOmiero oOpa3oBaHUs JOHKEH M3y4aThCS B YCIOBHUSIX MPEAMETHOTO
KaOuHeTa (U3WMKM WIM B YCIOBUSAX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAY4YHOro 1HKiIa. B kaOuHeTe GU3MKM JOKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyIOBaHUE [JIsl BBIMOJIHEHUSI YKa3aHHBIX B MpOrpamMme Io
(¢u3MKe YICHUIECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIMOHHOE 000PYI0BAHUE.

JleMoHCTpalmoHHOe 00OpyAoBaHHE (OpMHUpPYETCS B COOTBETCTBHHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYCBBIX JIEMOHCTPAIMA IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHUIA.

JlabopatopHoe 00OpyIOBaHHWE IS YYCHUYECKHX TMPAKTHUYECKUX padoT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamomuxcd. TeMaTHYecKhe KOMILIEKTHI
71a00paTOPHOTrO OOOPYJIOBAHUS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IU(POBBIX J1a0OpaTOPHUH.

OCHOBHBIMHU LENIAMH U3yUeHUs (PU3MKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTpEeMJICHHS OOY4YaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
WCCIIEIOBATEIHLCKOT'0 OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHNME HAYYHOT'O MUPOBO33PEHUS KaK Pe3ybTaTa U3ydeHHsI OCHOB
CTpOEHUS MaTepPUH M PyHIaMECHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUW OOBSCHATH SBJICHUS C HUCIOJIb30BAHUEM
(bu3nUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTiKeHHne 3THX Leneld oOecreynuBaeTcsl pelieHreM CIIeIyIoMNX 3a1ad B

npoliecce u3ydeHus Kypca GU3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:

e MpuoOpeTeHue CUCTEMbI 3HAaHUI 00 O0IINX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXaHHUKY, MOJEKYSIPHYI0 (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHwe yMEHHWUH TPHUMEHATH TEOPETUYCCKUE 3HAHUA IS
OOBsicCHeHUsS (DU3UYECKUX SIBJICHUH B TPUPONEC W IS TNPUHATHS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOUN
dusnyeckoil MoOIENbI0, 3aJay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3nanue GU3NIECKON MO/IeTH, aICKBATHON YCIOBHSM 33/1a4H;



e TMOHUMaHHE (U3MYECKUX OCHOB MU MPHUHIMIOB JEUCTBHUS TEXHUUYECKUX
YCTPONCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIMSHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CAMOCTOSTEIHHOT'O0 IUTAHWPOBAHMSA U TPOBEACHUS
(GU3HYECKUX DKCIICPUMEHTOB, aHAIM3a W HHTEPIIPETAIMd HMH(POPMAIIHH,
OTIPECIICHUSI IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBHUM ISl Pa3BUTHS YMEHMI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wsyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus orBoauTcst 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIENO), B
11 xnmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMme mo (¢U3MKE TMepedeHb Ja0OpaToOpHBIX W
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JElaeT BHIOOD
NPOBENICHUS JIA0OpaTOPHBIX PAOOT M OMBITOB C Y4YETOM HWHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poiib 3kcriepuMeHTa 1 TEOpUH B POLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABmwKeHHE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBHIKCHUS.
Cucrema otcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpemHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTh) U
YCKOpEHHE MaTepuajbHOM TOYKHM, UX MPOEKIIMM Ha OCHU CHUCTEMBbI KOOpIWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, IyTH U MepeMelIeHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO NaJeHusl.

Kpusonunennoe nBrmxenue. /J[BuxeHne MaTepruagbHOU TOYKU 10 OKPYKHOCTH
C TOCTOSHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAsA CKOPOCTD.
ITepuon u yactora obpatieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LEIHbBIE U PEMEHHBIE MTEpEaavu.

Jemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanne TBUIKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne ABwKeHHs Tejaa, OPOIICHHOrO TMOJA YyIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa ajist
MaTepHuaabHOM TOYKH. Tpernid 3akoH Hpr0TOHA 1JIs1 MaTEpUAIIBHBIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoybxeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH UJIU Tase.

[TocTynarensHOE U BpalaTeabHOE JIBHXKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpameHus. llmedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomaol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpalCHUS.

Tema 3. 3akonst coxpanenus é mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
nedhopMupoBaHHOU MPYKUHBL. [loTeHIIMabHAs YHEPTUsl Tela BOJIU3H MOBEPXHOCTH
3eMIIu.

[ToreHunanbHble W HENOTEHUHUAJIbHBIE  CHJIBL. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM SHEPTUH CUCTEMBI Te. 3aKOH
COXPAHEHUS] MEXaHUYECKON YSHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[Tepexon NOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHHUYECKOW YHEPruut
TeJla Ha IPUMEPE PACTSIKEHHST PE3UHOBOIO KT'yTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUU U MX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABMKEHUS WU
B3aMMOJEHCTBUS 4YAaCTUL BewiectBa. MoJenu CTpOEHHs Ta30B, XKUIAKOCTEU U
TBEPJIBIX TET U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMO/JIEUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AaBIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTPaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3meHenus. KonnuectBo TerioThl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHUE. Y JeIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckas
UHTEpIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMoCcTh IPOIIECCOB B MPUPOJIE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TerioBod MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHus (BUICOIEeMOHCTpaIus ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 10 a1MabaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEJIS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHjeHcauud. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YaenbHas TeIwioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIKs CBOWCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBieHune u
KpUCTaUIH3aIMs. Y IenbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIIOBOTO OanaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMU MOITYUYEHUS! COBPEMEHHBIX MAaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOT U H.

Jemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX MTapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaKHOCTH.

Habmronenune HarpeBaHus U IJIaBJICHUS! KPUCTAILNTIMYECKOTO BEIECTRA.

JlemMoHCTpanyst KpUCTAIUIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne OTHOCHUTENBHOM BIIAXKHOCTH BO31yXa.

Pasznen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
DrneKkTpu3anus Tel. DISKTPUIECKUM 3aps. J[Ba BUa 3JIeKTPUUECKUX 3apsIIOB.
[IpoBOogHWKM,  JOUAPJIEKTPUKH W MOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUs
AIEKTPUYECKOr0 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. To4edHbIN 3IEKTPUYECKUN 3apsi.
OnekTpuueckoe rmoje. Hanpsok€HHOCTh  anekTpudeckoro mojs.  [IpuHiumn



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGota cun anekrpoctatudeckoro mois. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKM M OUBIEKTPUKU B BJIEKTPOCTATHUUECKOM IoJie. JlMasiekTpruueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KOMPOBAJIBHBIN anliapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopnerncTBre HaA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUTACTHH, PACCTOSIHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu é paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHSI CYIIECTBOBAHUS DJJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YIEIBHOE CONPOTUBICHHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOTHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
IIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JIeKTpruyeckoi nenu. KopoTkoe 3amMbIKaHHe.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas u MpUMecHas MPOBOJNMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHuKOBbIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNSL. DJIEKTPOJIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYINPOBOIHUKOBBIN IO/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJAHUKOB.

[Ipsamoe w3MepeHne JIEKTPOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHuE
rajbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIIEN CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISETCS C
YUYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3CM C KypcaMH MAaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, runore3a, (u3Myeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJIETTMPOBAHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JWHEHHas QyHKIUA,
napabosa, rurnepoosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIUHA HA OCH KOOPJNHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHUE B KUBOW mpupoje, nuddy3us, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumusi: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIECTBA, MOJISIpHAsA Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TE, )KUIKOCTEN U ra30B,



AJIEKTPUYECKUE  CBOMCTBAa  METAUIOB,  DJEKTPOJIUTHYECKAs  JAUCCOIMAINS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBUKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHamMuKa

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

ITocTossHHBIC MarHUTHI. B3anMoaencTBIe MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. Bektop MaruuTHOM MHAYKUMWHU. [[puHIMI Cynepno3uIlui MarHUTHBIX MOJIEH.
JluHun MarHuTHOW WHAYKUMW. KapThHa JIWMHUNA MAarHUTHOM WHAYKIHHU IIOJIA
IMOCTOSIHHBIX MarHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBue NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb M HalIpaBlieHUE. [[BrkKeHNE 3apsiKEHHOW YaCTHULIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJIEKTPOABIIKYIIAS CHJIA HWHIAYKIUHU. 3aKOH 3JJIEKTPOMAarHUTHOMN
unaykiuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MAarHMThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM ITOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABMKYILIEH CHIIbI MHAYKLIHUHA OT CKOPOCTH WU3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MaTreMaTH4eCKU MasATHUK. YPaBHEHHE IapMOHHUYECKHUX
kosnebanuit. [IpeBpailieHre SHEprur NPy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
ANEKTPOMarHuTHIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUsAX. BbIHYKIEHHbIE MEXaHHYECKUE
koneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUs.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYTHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbl TOKA U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUESCKOM
OHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEeprun. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KojieOAaTenbHOM CUCTEMbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNIENOBAaTEIbHOM COCIMHEHHH pE3UCTOpa, KaTyIIKU
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUM 3JEKTpONepeIayn.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KOJIeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

WccnenoBanue nepeMeHHOro ToKa B LIENH U3 MOCJIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHuueckue BOJHBI, ycioBua pacnpoctpanHeHus. Ilepuon. CkopocTtb
pacnpocTpaHeHuss W JjuHa BodHbL [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTs 3Byka. Beicora ToHa. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3TyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BexkropoB E, B, V B anektpomarautHoi BosnHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MpEeIoMIICHUE, Mospu3anus, JudpaKius,
uaTepdepennus. CKOpocTh AJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycTpoiicTBAa M NPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmtonenmne orpakeHus: M MPEeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KOJIEOAHUI.



HccnenoBaHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, TIPETIOMIICHHUE,
noJistpu3anusi, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHue n3odpakeHui B
IUIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroja MOJHOro
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

Cobuparoire 1 paccerBarolue TuH3bl. ToHKas nH3a. DOKYCHOE PaCCTOSTHUE
U ONTUYECKasl cuiia TOHKOM JuH3bI. [locTpoenne n3olOpaxeHuii B coOuparomumx 1
paccenBarolnX JuH3ax. @opmylia TOHKOU JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BomnoBas ontuka. HMurepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus csera. JudpakinmonHas pemérka. YCIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH NAJ€HHMM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKkne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIYIa,
dboToanmnapaT, NPOCKIMOHHBIA anmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAasI
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pAacCIpPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTtuyeckue npudopskl.

[TonHoe BHyTpeHHEE OTpakeHUE. Monenb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmonenue natepdepeHunn crera.

Habmonenune nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyyenue ciekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGntonenue nosisipusanuu cBera.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne nokasaresns npeaoMIIeHNs CTEKA.



UccnenoBanuie CBONCTB N300paKeHUN B JTMH3aX.
Habmonenue nucnepcuu cBera.

Pazngesn 6. OCHOBBI CIeHIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEIBLHOCTU: MHBAPHUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHLIUIT OTHOCUTEIBHOCTHA DUHILTEHA.
OTHOCUTENTBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaIlEHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsI3p Macchl C JHEPrUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHULIbI. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. ®opmymna [Inanka cBsi3u YHEPrUN POTOHA C €T YACTOTON. DHEPrus
U UMIYJbC (POTOHA.

OtkpeiTue u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akOHBI
dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dotoaddekra.

JaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Ceeroguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO o -9acTHIIL.
[Lmanerapnas momens aroma. lloctynater bopa. M3nydenue u moriomieHue
(GOTOHOB TpU Mepexojie aToMa C OJIHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBsie cBoicTBa yactul. Bonusl e bpoisiss. KopnyckynsipHO-BOJIHOBOM
TyaJIA3M.

CHoHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpOWCTBA WM NPAKTUYECKOE INPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGumroienue nuHenyaThiX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

Habmronenne nuHeiyaToro cnekrpa.

Tema 3. Amommnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE
paanoakTuBHOCTH. OnbIThl Pezepdopa o onpeeneHuto coctaBa paJuoaKTUBHOTO
m3nydyenus.  CpoiictBa  anbga-, Oera-, ramma-usnydeHus.  BiusHue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN Oera-pacmaza. [amma-
U3JIy4EHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBA3M HYKJIOHOB B siipe. Saepubie cunbl. Jledekt macchl sipa.

SnepHble peakuuu. JlesieHue u CUHTE3 SAEP.

Anepnsiii peaktop. Tepmosnepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE ACTIEKTHI AJIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOICHHS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTaJIbHble B3aUMOACHCTBU. EMUHCTBO (hr3nuecKoil KapTUHBI MUpa.

TexHuueckre ycTpoilcTBa M MPAKTHYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanre TpeKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiaeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

DTarnbl pa3BUTHSL aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMH.

Bun 3Bé3nmHoro Heba. Co3Be3nus, SpKUE 3BE3/bI, MIAHETHI, WX BUIUMOE
JIBIKCHHE.

ConHeyHas cucTema.

Connine. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoyiHIIA U 3BE3.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacC —
CBETUMOCTB». 3BE3bI TJIABHOM IIOCIEIOBATCIHPHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIbHOCTU. BHYTpEeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE ObIPBI B sIpax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranakruka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponr Qu3ukn ® acTpoHOMHHM B DOKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COLIMAJIbHOM M 3TUYECKOM cepax NeaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOM KapTHHE MHpA, poJib GU3HUECKON TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (HU3UIECKON KapTHHE MHUPA, MECTO (DU3UIECKOM
KapTUHBL MHUpa B OOIIEM pAIY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs: ¢
YYETOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBS3C€A C KypCcaMH MAaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJII0JIeHNE, SKCIIEPUMEHT, MOJISIMPOBAHUE, MO/ICIIb, U3MEPECHUE.

Mamemamuxa: pemieHUWE CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, MNPU3HAKU TOAO0US TPEYroJbHUKOB,
OTpezieNieHHe IIOMIAIN TUIOCKUX QPUryp u 00bEMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIITUYECKON PEIIETKH, CIIEKTPAIbHBINA aHATH3.



leoepaghus:  mMarHuTHBle TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocus: NWHUAUA DJIEKTPOIIEpeNad, TEHEpPaTOp MEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKIHWOHHAS I1€4b, pajap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa
Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKYUA

ITocTositnHbIC MaruuThl. B3anmoaencTBrue MOCTOSHHBIX MArHUTOB. MarauTHoe
nosie. Bektop MarautHOM nHAYKUMKU. [[puHIMI Cynepno3uimy MarHuTHBIX MOJIEH.
JIuann MarHuTHOW WHAYKUMM. KapTuHa NMHUM MarHUTHOM HWHAYKLIHMH I10JS
ITIOCTOSIHHBIX MarHuTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUU
MAarHMWTHOTO TOJISI JJMHHOIO MPSMOTO NHPOBOJAHWKA U 3aMKHYTOIO KOJIBLEBOI'O
POBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoselicTBue NnpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalPaBJICHUE.

Cuna Jlopenua, e€ MOAyJIb U HaIIpaBJIeHUE. [[BrKEHNE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGota cuibl JlopeHia.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IlOoTOK BEkTOpa MarHUTHOU
UHAYKIUU. OJEKTPOIABMIKYINAs CWIA WHAYKIMHM. 3aKOH JJIEKTPOMArHUTHOMN
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe moisie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJIHUKE, JBIKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NaaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS  CHIIa
CaMOMHAYKIIHH.

3Heer;1 MAardvMTHOI'O IOJIsI KaTYIKH ¢ TOKOM.

DIIEKTPOMAarHUuTHOE TOJIE.



TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHE: TOCTOSHHbBIE
MAarHuThbl, JJEKTPOMArHUTBI, JJEKTPOABUTATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.
JInHMY MHIYKIIMA MAarHUTHOTO TTOJIS.
B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIia Ha HOHBI DJIEKTPOJIUTA.
SIBrIeHHE DIIEKTPOMAarHUTHOW HHIYKIUY.

IIpaBuiio Jlenna.

3aBUCUMOCTh 3H€KTpOI{BH)Ky1H€ﬁ CWJIbl MHAYKOHNHU OT CKOPOCTH HM3MCHCHM:A
MAargduTHOTI'O IIOTOKaA.

SIBneHne CaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3ydyeHrne MarHuTHOrO MOt KaTYIIKH C TOKOM.

HccnenoBanne neiCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

I/ICCJ'ICI[OBaHI/Ie SABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIWU.

Pa3zneu 5. KoJsie0aHus1 ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1eOaAHUA

Konebarenpnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrora, ammuiuryaa u (asza kojleOaHUU.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKUl MasTHUK. YPaBHEHHE TapMOHHUYECKHUX
koniebanmii. [IpeBpaiienue sHepruu Npyu rapMOHMYECKUX KOTCOAHMSIX.

KoneGatenbupiii  koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJe0aTeNbHOM KOHTYpe. AHAJIOTUi MEXIYy MEXaHHUYECKUMH U



ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJICATLHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTryxarouux kKojieoaHusX. BeIHYK€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X I€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

ITepemennbiii  TOkK. CUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJIHOE W JICUCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUSL.

Tpanchopmarop. IlponsBoacTBo, nmepemaya u MOTpedICHNE dIEKTPUIECKON
SHEPruu. DKOJOTMYECKHE PUCKH MpPHU MPOU3BOACTBE 3AneKTposHepruu. KymbTypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuueckue YCTPOﬁCTBa U TPAKTHYCCKOC IIPUMCHCHHC!: BHCKTpI/I‘{CCKI/Iﬁ
3BOHOK, I'CHCPATOP IICPEMCHHOI'O TOKA, IMHUH JJICKTPOIICPpCaAaY.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KoiaeOaTeNbHONM CUCTEMBI (MPYKUHHBIA HWIIU
MaTeMaTUYECKUN MasiTHUK ).

HaGnronenue 3aTyxaromux KoieOaHui.
WccnenoBanre CBOMCTB BBIHYKICHHBIX KOJIEOAHMIA.
HaGnronenue pesonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUSI.

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

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenpb JTMHUY 3JEKTPOoNEPEAAYH.
Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

WccnenoBanre 3aBUCMMOCTH TIEpHUOA MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUIMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanue nepeMeHHOro ToKa B LIENH U3 MOCIEI0BATENBHO COETMHEHHBIX
KOH/IEHCATOpa, KaTYIIK! U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHble 60JIHbL



MexaHuueckue BOJIHBI, ycioBHs pacnpoctpaHenus. Ilepuon. CxopocTb
pacripocTpaHeHuss W JuiMHa BoJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBI.
Nurepdepentus u audpaxiys MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIIOBUS U3TyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanusa BektopoB E, B, V B snexkrpomaruutHoii BoiHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPETOMIICHUE, TMOISpHU3aIus, Tu(paKus,
unTepdepenius. CKoOpoCTh dJEKTPOMArHUTHBIX BOJIH.

[IIkama 3MeKTpOMarHUTHBIX BOJH. [I[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paguOCBsI3U U TeNeBUACHUS. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY’KAIOIIEeH Cpebl.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

O6pa3oBaHue U PacIPOCTPAHECHHE TOIIEPEUHBIX U TIPOJIOTBHBIX BOJIH.
Kone6mromeecst Te/1o Kak HCTOYHUK 3BYKa.

Habmronenne orpakeHust M IPeJIOMIICHUS] MEXaHUIECKHUX BOJIH.
Habmonenne natephepeHunn 1 1UPppakiiuid MEXaHUIECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGroneHue cBsSI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTON KOJICOaHUH.

HccnemoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJTH: OTpaK€HUE, IPEIOMIICHHE,
noJspuzans, tudpakiys, nHTEpdepeHIns.

Tema 3. Onmuka

l'eomerpuueckas onruka. IIpsmonnHENHOE pacHpoOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OoTpaxeHus: cBeTa. [locTpoenne m3oOpakeHuil B
IUIOCKOM 3€pKaJie.



[Ipenomiuenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTAa. AOCONIOTHBIN MOKa3aTeNb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MoOIHOrO
BHYTPEHHETO OTPaKeHHUSI.

Hucniepcus cBeta. ClioxHBIN cocTaB 6emnoro ceera. Lger.

Cobuparoiue 1 paccenBaroiye TuH3bl. ToHKas TnH3a. DOKYCHOE PaCCTOSTHUE
U ONTHYECKasl CWiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHnit B coOUparomux 1
pacceuBaromux JnH3ax. DopMysna TOHKOM JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHrepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOT€PEHTHBIX UICTOYHUKOB.

HNudpakiusa cBera. JlubpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMYMOB TIpM TAJE€HWA MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: OYKH, JIyIa,
(oroanmnapaT, NPOEKIHOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIUOHHAS PEIIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE PACHpPOCTPAHEHHE, OTPAKEHUWE M MPEIOMIIEHHUE CBETA.
OnTrueckue npuOOpHI.

[TommHOE BHYTpEHHEE OTpaskeHrne. Mojiellb CBETOBO/IA.
UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.
Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIMOHHON PEIIETKH.



HabGnronenue nonsipusanuu cBera.

Vuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl
N3mepenue nokaszarens NpeaoMIICHUS CTEKIIA.
UccnenoBanne cBOMCTB N300paKEHU B TUH3AX.

Habnronenue aucriepcuu cBeTa.

Pa3zes 6. OcHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['pasuIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAaKyyMeE,
IPUHLMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIlECHUE
JUTVHBL.

3Heprn;1 H UMITYJIbC peHHTHBHCTCKOﬁ qaCTHULbI.

CBsi3p Macchl C 3HEPrUed U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs
MTOKOSI.

Paszpnen 7. KBanToBas gusuka
Tema 1. Inemenmol K6aHmoeoi ONMUKU

®ortonsl. opmyna [Inanka cBsi3u 3HEpruM GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OtkpsiTre U uccaeaoBanue Gporodddexra. OnbiThl A. I'. CToneroBa. 3aKoHbI
dororddexra. YpaBuenue DiHiuTeiiHa maiga dorodrddexra. «KpacHas rpaHuia»
dotodddekra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenena.
XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHHUe: (HOTOIIEMEHT,
(dorogaTumk, coaHeyHas 0arapesi, CBETOAMO/.

Jlemoncmpayuu



®otor(PheKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTHUHOM.
HccnenoBanue 3akoHOB BHEHIHEro (poToaddekra.
Ceeroguop.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HaCTHII.
[Imanerapnas mopens aroma. Ilocrynater bopa. M3nydenune u morsonieHue
(GOTOHOB TpU mMepexojie aToMa C OJHOI0 YPOBHSI 3HEPrHMM Ha Jpyro. Bumsl
cnekTpoB. CIIEKTp ypOBHEH SHEPIrUH aTomMa BOJOPOJA.

BonnoBsie cBoicTBa yactul. Bonusl ne bpoisis. KopnyckynsipHO-BOJIHOBOM
Jyaau3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYyUYCHUC.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue IJMHBI BOJHBI Jla3zepa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUYECHHS.
Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHwvle pabomul
Habmonenune nuHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3depdopa o onpeeneHunio coctaBa paguoakTUBHOTO
wsnyuenus.  CBoiictBa  amba-, Oera-, ramMma-usznydeHus.  BrausHue
PaJMOAaKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.



Anbda-pacnaa. ONEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4YeHue. 3aKOH paJiMOaKTUBHOI'O pacaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccel spa.
SnepHble peakuuu. Jlenenue u cCUHTE3 Aa€EP.

Anepusiii peaktop. Tepmosinepubiit cuntTe3. [IpoGiemMbl W TEPCHEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUYECKUE ACIIEKThI SAEPHON SHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.
MeTtonbl HaOIIOAEHHS U PETUCTPALIMH SJIEMEHTAPHbBIX YACTHIL.
@yHIaMeHTaJIbHbIe B3aUMOAEHCTBUS. EMUHCTBO (u3NUecKOi KapTUHBI MUPA.

TexHuueckue yCcTponCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
BunbcoHa, siepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu
CU€TUMK HOHUBUPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHwle pabonuvl

HccnenoBanne TpeKoB YyacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3pges 8. JiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, TUTAHETBI, WX BHUIUMOE
NIBIDKEHUE.

CosHeuHas cucrema.

Conune. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoyiHIIA U 3BE3.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpamMma «CIEKTPAJIBHBIM KJIacc —
CBETMMOCTB». 3BE3IIBI TJIABHOH ITOCJIEAOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIbHOCTH. BHYTpEeHHEe CTpoeHHue
3BE371. CoBpeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BodtoIuU CoJiHIa U
3BE31. DTaIbl >KM3HH 3BE3I.



Mnineunsiii [lyte — nama I'anaktuka. Ilonoxkenne u nBmxkenue CoaHLA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE AbIPBI B sSApax
TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbioro B3peiBa. PeMkTOBOE M3TyYeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.
Hepeménnsie mpoOiaemMbl aCTPOHOMHUHU.
Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
OPUIIOKEHUHN ATl ONpENeTCHHsI MOJI0KEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MOMYyIIApUS U IPKUE 3BE3IBL.

Habnronenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.
O6o0maroiee NOBTOpPeHUE

Ponr Qusukn u acTpoHOMHUHM B DIKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NeaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, pOjIb (PU3MUECKON TCOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (HU3UIECKON KapTHHE MUPA, MECTO (PU3UIECKOI
KapTUHBI MHUpPa B  OOIIEM psy COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MeknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs C
y4€TOM COJEpPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Meosicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYEcKas BEIMYMHA, 3aKOH,
Teopusl, HaOJIIOAEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YPaBHCHHM, TPHUTOHOMETPUYCCKUE
(GYHKIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYCCKOEC
TOXJIECTBO, BEKTOPbI U UX TMPOCKIIMH HAa OCH KOOPIMHAT, CIOKECHHE BEKTOPOB,
NPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIWH, NPU3HAKH TOA00US TPEYTrOJHLHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUTyp 1 00bEMa Ted.



buonoeus: QJICKTPUYICCKUEC SBJIICHUSA B JKUBOU IIpHUpoAac, KoJicOaTeIbHbBIE
JABHUXCHUS B J)KUBOU prupoac, OIITUYCCKUC ABJICHUSA B J)KUBOM npupojae, lICﬁCTBHG
paaranyry Ha ) XUBBIC OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAIITUYECKON PEMIETKH, CIIEKTPAIbHBINA aHATH3.

l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3ajJeKd MAarHUTHBIX Py,
(doTochbEMKa 3eMHON MTOBEPXHOCTH, MPEICKA3aAHNE 3eMIICTPACEHUH.

Texnonoeus: IWHUU DBIEKTpoOIlepenad, TeHepaTop TMEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENb, WHAYKIIMOHHAS TI€4Yb, pajgap, PaaHuONpHEMHHK, TEJIECBHU30D,
anTeHHa, TeiedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
conHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Du3nka» Ha ypOBHE CPEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHUS yueOHOTo npeamera «Du3nKay JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPECHHEW TMO3WIMEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEaIv3allii OCHOBHBIX HAIIPABICHUU
BOCMUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMHPOBAHHOCTH TPAKJAHCKOMN MO3UIIUH 00YUYaIOIIErocs] KaK aKTUBHOT'O U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
o0l11ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3alNY;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCUICKOM IpakIaHCKON MIAEHTUYHOCTH, MAaTPUOTU3MA;

LEHHOCTHOE OTHOUIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM YMCIE B
NESATEIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUIEHHUE K MHUPY, BKIIKOUYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil HayKe;

5) Tpya0BOT0 BOCTIMTAHUSI:



WHTEPEC K pa3IMuHbIM cdepaMm MpodecCHOHATBHON AEATENHHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEU KU3HM,

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TJI00AJIHLHOTO
XapaKkTepa SKOJIOTUIECKUX TPOOIIEM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS [EJICH YCTOWYHMBOTO PA3BUTHS YCIOBEUCCTRA,;

pacHIMpEHHE OIbITa JEATEeIbHOCTH HKOJIOTHYECKON HaIlpaBiIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 (PUBUKE;

7) NeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3YYCHHS (PU3UKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEITEIbHOCTh
WHIAVBUIYaJILHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiiCTBUS
Ba3oBble Jjoruueckue JelcTBUA:
CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENISITh WEIU JAEATEIBHOCTH, 3aJaBaTh MapaMETPbl W KPUTEPUU HX
JIOCTIDKCHUS
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B  pacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JIECATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH paOOTY B YCIIOBHSX PEaIbHOI0, BUPTYaJIbHOT'O
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX TPOOIEM.
ba3oBble nuccienoBare/ibCKue JAeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOTIUEH, KIKOUEBBIMU MOHATHUSMH W METOJAMU
(du3nUecKOl HAYKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (U3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3TMYHBIX
METOI0B MO3HAHUS;

BJAJIeTh BHUAAMU JEATENBHOCTH 10 TMOJYYEHHI0O HOBOTO 3HAHHS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YYEOHBIX MPOEKTOB B 00s1acTu pusuku;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJduU3WpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
yTBEPXKJICHUH, 3a]1aBaTh TTApaMEeTPhl K KPUTEPUU PEIICHUS;

AHANM3UPOBATh TIONYYEHHBbIE B XOJ€ PEIICHUS 3aJadyd  PE3yJbTaThl,
KPUTHYECKU OIIEHWBATH WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMymHpoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHTHb 3HaHUS 1O (HU3UKEe B MPAKTHUECKYIO 001acTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

PabGora ¢ unpopmanmei:

BJIA/JICTh HAaBBIKAMU TMOJy4YeHUs WH(oOpMaIuu (U3NUEeCKOro COACpKaHUS U3
UCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOWCK, AaHAJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETANNI0 WHPOPMAIMU Pa3IMYHBIX BHIOB W (GOpM
IPEJICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINK;

UCTIONB30BaTh  CpPEeNCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3ajJ1a4 ¢ COOII0AeHHEM TPeOOBaHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATUYECKUX HOPM, HOpPM WHOOPMAITMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKaHUS B pa3jIMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YeHHS MH(DOPMAIIMU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBLHYIO
(dopMy MpencTaBIeHUs U BU3yaIH3aluu.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE YYeOHbIE TelCTBUS:
OCYIIECTBIIATH OOIICHHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JEATEIHHOCTH,
pacro3HaBaTh TPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATHUKY U METOJAbl COBMECTHBIX JEHUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0I0 YiI€HAa KOJUIEKTHUBA;

IIPUHUMATh  LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH WU
KOOPAWHHUPOBATh JACUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH IUIAH JIEWCTBHIA,
pacmpenensaTh pojid C Y4E€TOM MHEHHUM YYacCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXJIOT'0 yYaCTHUKA KOMaH/Ibl B OOITUI
pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLECHUBATH MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE TOBEIECHUE B Pa3JIMYHBIX
CUTYaIHSIX, IPOSBIIATh TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO NIEATENIbHOCTh B 00JacTH
GuU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHIA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHTh KOPPEKTHBHI B JIEATCIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB LIEJISM;

BJIQJCTh  HABbIKAMHU  TO3HABAaTEIbHOW  peQUIeKCUU KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pediIeKCUM ISl OLIEHKU CUTYyalllH, BRIOOpa BEPHOTO
pElICHHS;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNHbHOCTH;

NIPUHUMATH Ce0s, TOHUMAas CBOM HEJOCTATKH M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPU aHajdu3e pe3ylbTaToB
NeSITeNbHOCTH;

NPHU3HABATH CBOE MIPABO ¥ MPABO APYTHX HA OMINOKH.

B nporiecce mocTrkeHNs TNYHOCTHBIX PE3YIBTATOB OCBOSHUS IIPOTPAMMBI T10
bu3uke 79 YpOBHS cpeaHero oOmero oOpa3oBaHusT Y 00yYaroImImMXxcs
COBEPIIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IIPE/IIOJIaraloun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJMPOBaHUs, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
AMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TEH |
yCTexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE IEHCTBOBAThH HMCXOAS W3 CBOMX
BO3MO>XHOCTEH;

AMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kJacce npeMeTHbIC pE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIIbHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
MaTepHualibHasl TOUKa, UHEpIUalbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEINO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUSI Ia30B, )KUIAKOCTENM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (GU3UMUECKUE SIBICHUS (MPOIECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOCHUSI BEIIECTBA U



3JIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSMOJIIMHENHOE IBUKEHHUE,
CBOOOJIHOE TIAJICHUE TeJ, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddy3us, OpOYHOBCKOE IBUIKEHUE, CTPOCHUE >KUIKOCTEH W TBEPIBIX Tel,
U3MEHEHHE 00BhEMa TeN MpPU HarpeBaHWH (OXJIAKIECHUH), TETUIOBOE PaBHOBECHE,
VCIIApEHUE, KOHJCHCAlMs, IUIABJICHUE, KPHUCTAUIM3alus, KUIECHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXJY IapaMeTpaMM COCTOSHUS Ta3a B U30IPOLECCAX, IEKTPU3ALUSA TE,
B3aUMOJICHCTBUE 3apsI0B;

OMUCHIBATh MEXAaHWYECKOE JIBMKEHHUE, UCMOIb3Yys (DU3NYECKUE BEIIUMYUHBI:
KOOpJMHATa, IyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
VMMITYJIC T€Ja, KUHETUYECKasi dHEPIUs, MOTEHIMAIbHAS SHEPrUs, MEXaHUYeCKas
paboTta, MexXaHWYEeCKass MOIIHOCTh; MpPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBIC MCHOJB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIIMYUHY C APYTHUMH
BEJINYMHAMU;

ONMCHIBAaTh HM3YYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (U3MYECKUE BEJIIMYMHBI: JaBJIGHUE Ta3a, TeMmIepaTrypa, CpemaHss
KMHETUYECKAsl SHEPrUsl XaOTHYECKOI0 JBMKEHHS MOJIEKYJI, CPEIHEKBaApaTUUHAsS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KOA()(PUIMEHT TMOJE3HOr0 JCHCTBHS TEIUIOBOIO JBUTATENs; NpPU ONHCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
00O3HAaYeHUsI W EAWHMIIBI, HAXOAuTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(bu3HUECKyI0 BEIMUMHY C IPYTUMU BEJTMYNHAM;

OMNUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKHUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
3JIEKTPUYECKOE I10JI€, HANPSIKEHHOCTD I10J1s1, HOTEHUHUAN, PA3HOCTh MOTECHIMAJIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS M EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUMHY C IPYTUMH BETUUUHAMU;

AHATM3UPOBATH (PU3UUYECKHUE TPOIECChl W SIBIICHUS, UCIONB3YS (Pu3nyeckue
3aKOHBI W MPUHIUNBIL: 3aKOH BceMupHOro TsroteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWUYECKOM DSHEPruH, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLUII CYNEPINO3UIUNA CHWJI, MPHUHIUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW SHEPTUU TEIUIOBOTO ABHKEHHUSI MOJIEKYJII C
a0COJIFOTHOM TeMmmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AJEKTPUYECKOr0 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIEC MMPUHIIUIIBI JEHCTBUS MAITUH, TPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3andyaTh yCJIOBHUS UX O0€30MaCHOI0 MCIOJIL30BaHUS B MOBCEAHEBHOM
KU3HU;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUUA W
MPOILIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiIeMy/3ajiady ¥ TUIOTE3y Y4eOHOT0 SIKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS U HUCIOJb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHU;

UCCIE0BaTh  3aBUCUMOCTH  MeXAy  (GU3MYECKHMMHU  BEJIMUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcUpOBaTh PE3yJILTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BUJE
TaOHIl U TPaPUKOB, AENaTh BHIBOABI 110 PE3yIbTaTaM MCCIICIOBAHNUS;

coOo1aTh npaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEOBATEIbCKOW W MPOECKTHOU
JESITENHHOCTU C HCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a]1auu
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXoMUMbIe NIl €€ PEIICHUs, TMPOBOAUTH PACUEThI U OIEHUBATH PEATBHOCTH
MOJIYYEHHOI0 3HaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JOTHYECKU HEMIPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HUYECKHE SIBICHNUS,

UCII0JIH30BaTh NP PEIICHNU YU4EOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHbIE
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYpPUPOBAHMS, UHTEPIPETAIMU U MPEICTaBICHUS
y4eOHOM ¥ HAay4YHO-TIONMYJSAPHON WHGOPMAIMK, TOJIYYCHHOU W3 Pa3IMYHBIX
WUCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU
1 TEXHOJIOT UM,

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HUKE B MOBCETHEBHON KUZHU JIJIA
oOecrieyeHusi 0€30MaCHOCTH MpPU OOpallleHHH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



paboTaTh B TpyIIEe C BBIIOJHEHUEM PAa3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAaHUPOBATh AESATENbHOCTh B HECTAHAAPTHBIX CUTYALUSX, aJI€KBATHO OLIEHUBATH
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.

K xoniry o0yuenus B 11 kjacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MpUMEpPax pojib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAapTHHBI MHpPA, B PAa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3znuecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3UUECKUX MOJIETIeH:
TOYEUHBINA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SEpHAs
MOJIeSIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: AJIEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHUCTBUE MAarHUTHOIO TIOJA Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, IPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XXEHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJSpU3alMs CBETa, JUCIEpPCUsl CBeETa,
dbotoanexkTpuueckuit 3pdekt (poroaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHHE
JIMHENYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMKUCHIBATh W3y4YEHHbIC CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3IMYHBIX  Cpel) |

AJIEKTPOMATrHUTHBIE SIBICHUS (MPOLIECCHI), HCMONb3Yysl (PU3UYECKHUE BETUYHHBIL:
ANEKTPUYECKUM 3apsl, CWIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOro mojsi, cuia Ammepa, cwia JlopeHiia, MHIYKTHBHOCTb
KATYIIKW, JHEPrus JJIEKTPUYECKOrO W MArHUTHOIO IIOJEH, MEPUOJ M YacToTa
KoneOaHuii B KoyieOaTEeNbHOM KOHTYpe, 3apsij W Cuia TOKa B MHpolecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KojieOaHul, (OKYCHOE pacCTOsSTHUE U
ONTHYECKasl CuUjia JIMH3bI, TPU OMHCAHWM MPABUIBLHO TPAKTOBATh (HHU3MUECKUI
CMBICT HCIIOJNIb3yeMbIX BEJIUYMH, HX OOO3HAYEHUs M EIUHUIIBI, YyKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETUUHMHY C IPYTUMHU BEIUUUHAMY;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBIEHUS W IPOLIECCHI, HCHOJb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, IEPUOJ NOJypacajia, SHEPIHsl CBI3U



ATOMHBIX SiFIep, MPU ONUCAHWM TMPABWIBHO TPAKTOBATH (PUUUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIUYWH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIME JIaHHYIO (DU3MUYECKYI0 BEJIUYMHY C JPYTUMH BEIWYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHBI;

AHAIM3UPOBATH (PU3NYECKHE IMPOLIECCHl U SIBJICHUS, UCIOJIb3Yys (PU3nUYecKue
3aKOHbl M MIPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAIIIETBHOTO
COCIMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
UHYKIUH, 3aKOH MPSIMOJIMHEHHOI0 PACHpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI IMPEIOMJICHUSI CBETa, ypaBHEHUE ODUHIITEHHAa mns GoTtorddexra,
3aKOH COXPAaHEHUs HEPruHU, 3aKOH COXPAHEHHsS HUMIIYJIbCa, 3aKOH COXPAHEHUS
AJEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4ucCia, MocTyinaTel bopa,
3aKOH PaJIMOAKTHUBHOI'O pacmajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHU4YeCKOE BBIPAKECHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABJICHHE BEKTOPA MHAYKIIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTb W OINKCHIBATH M300pAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUNA W
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MpU 3TOM
dbopmynupoBaTh MpodsiemMy/3aaauy U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOT0 000PYA0BaHMS, IPOBOJIUTH OMBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, HPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEITUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEPEHUHN: TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DPUKCUpPOBATH pe3yJbTaThl
NOJTyYEHHON 3aBUCUMOCTH (M3MUYECKUX BEJIIMYMH B BHUAE TaOMUI U Tpadukos,
JienaTh BBIBOJBI MO PE3YJIbTaTaM UCCIIEI0BAHUS;

coOmo1aTh npaBuia 0€30MacHOrO TpyAa MpPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U MPOECKTHOU
JESATENbHOCTU C HMCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbpIE 3aJa4d C SBHO 3aJaHHOM (U3WYECKONM MOJENbIO,
UCIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOoMMMbIE NIl €€ pEeIleHHUs, MPOBOAUTH PACUEThl M OIICHUBATh PEaTbHOCTH
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;



pelaTh KaueCTBEHHBIC 3a/1a4H: BHICTPAUBATh JJOTHUYECKH HEMPOTHBOPCUHUBYIO
IEMOYKY PACCYKICHHUH C OMOpON Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
du3nIecKue SIBICHNUS;

UCTIOJIH30BaTh ITPH PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U TPEICTaBICHUS
yu4eOHOW ¥ Hay4HO-TIONYJSpHOW WHGPOpPMAIUK, MOJYYCHHOH W3 Pa3IUYHBIX
MCTOYHHKOB, KPUTHICCKU aHATTM3UPOBATH MOJyd4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIWH, TPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3jinyaTh YCIIOBUSA UX OE30MaCHOIO MCIOIB30BAaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOINTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOMIEIO MHpa, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCTIOIH30BaTh TEOPETUUCCKUE 3HAHUS 110 PU3UKE B TIOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, TSI COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPEAE;

paboTaTh B TpyNIe C BBHIMOTHCHHEM pA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYMIBI, PAlMOHAIBLHO paCHpPEACNIATh OOS3aHHOCTH |
IUTAHUPOBAThH JICATEIBPHOCTh B HECTAHIAPTHBIX CHTYAIMSX, aJCKBATHO OICHUBATH
BKJIAJ[ KaQKJIOTO U3 YYaCTHHUKOB I'PYIIIIBI B PEIICHUE pacCMaTpUBaeMOil poOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuectBo yacos
Ne HaumenoBaHue pa3iesioB u
KoHTpoibHbIe IIpakTH4eckue
n/n TeM MPOrpaMMBblI Bceero
padoThbI padoTbI
Paznen 1. ®PU3UKA U METO/JAbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®du3uKa U METOIbl HAYYHOTO MMO3HAHUS 2
Uroro no pazueny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JlunaMuka 7
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KHHETHIECKOM 9 1 1
Teopun
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1
33 ArperatHble cocTostHUS BetecTBa. da3oBbie 5
' HEePEXOIbI
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DnexTpocTaThKa 10 1 1
42 [TocTosiHHBIN 3NEeKTpUYECKHid TOK. ToKkH B 12 1 1
Pa3IUYHBIX Cpeax
Wroro no pazueny 22
PesepBHOE Bpemst 2



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

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 4
TEMATUYECKOE IIVIAHUPOBAHUE
11 KJIACC
KoaunuecTBO 4acos DJIeKTPOHHbBIE
HaumenoBanue
Ne (uudgposbie)
pa3/iesioB U TeM
n/n KOHTpOJILHbIe HpaRanecxne 06pa3OBaTeJ]I,HLIe
MpOrpaMMbl Bceero
padoThI padoThI pecypenl
Paznen 1. JIEKTPOJIMHAMUKA
MarnurtHoe mnoie. Bu6 110K
HOIHOTEKA
11 DJICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIHSI
Hroro no pazneny 11
Paszgen 2. KOJIEBAHUS U BOJIHBI
MexaHuyeckue U
2.1 SIEKTPOMATHATHBIE 9 1 bubnnorexa LIOK
' P https://m.edsoo0.ru/7f41c97¢c
KoJIeOaHus
MexaHuueckue 1
2.2 SIEKTPOMATHATHBIE 5 1 bubnmotexa LHOK
' P https://m.edso0.ru/7f41c97¢c
BOJIHEI
but6mmoreka [IOK
2. 1 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

OCHOBBI CIIELHNATBHOM
TEOPUU OTHOCUTEILHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Htoro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

DJeMEeHTHI KBAaHTOBOM bubmoreka [IOK
4.1 6 1
OITUKH https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 C 4
TPOSKHHc ATOMA https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
4.3 A 5 1
TOMEHO® 2A1p0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIeMEHTBI aCTPOHOMUU U 7 bubnmnoreka [JOK
' acTpoU3UKH https://m.edso0.ru/7f41c97¢
Hroro no pazueny 7

Pasnen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O06o6mmaromiee 7 1 bubnuorexa [JOK
' IOBTOPEHHUE https://m.edso0.ru/7f41c97c
Uroro no pazueny 7
OBUIEE KOJIMYECTBO 68 6
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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FOCYJAPCTBEHHOE BHO/KETHOE OBIIEOBPA3OBATE/ILHOE
YYPEKJAEHHUE «OJILIHHCKASA HIKOJIA BOJIHOBAXCKOIO
MYHHIMIIAJIBHOI'O OKPYT A»

AOHEIKON HAPOJAHOM PECNIYBJIHKH

PACCMOTPEHO COIJIACOBAHO

HA NCAArOr HHEeCKOM coBere 3aM. KTopa no YBP
Mporoxon Ne 1 ot «29»anrycra 2024r, ﬂ loranenxo A.B.

KAJIEHJAPHO-TEMATHYECKOE IIJIAHUPOBAHUE
npeamera DU3UKA
YpOBeHb cpeanero oduero o6pasoBanus
wis 10-11 knaccos

Paszpaborano yuurenem
Mensaugenko E.IT.

2024-2025 yueGubiii roa



Kajenaapno - remarnueckoe miianuposanue 10 kiaacc

Jlara
Ne KoJu-Bo
Copaep:xanune maTtepuaJjia no 0 Ipumeuanue
n/n 4acos
mwiany  ¢akry
Dusuka u memoovl HAYYH020 no3nanus (2uaca)

1 dusuka — Hayka o npupoje. Hayunble MeToabl IO3HAHUS OKPY’KAIOLIETO MUPa 1
9 Ponp 1 MecTO Gpu3uKU B YOPMUPOBAHUM COBPEMEHHON Hay4YHOU KapTUHBI MUDA, B 1

IPAaKTUYECKOH 1eATEIbHOCTH JIFOJIeH

MEXAHMUKA (18 yacos)
Kunemamuka (5 uacoes)

3 Mexannueckoe BUkeHUE. OTHOCUTEIBbHOCTh MEXAHUUYECKOTO IBUIKEHUSI. 1

Ilepemelienue, CKOpOCThb, YCKOPEHHE

PaBHOMepHOE NpsIMOIMHENHOE ABUKEHHE
5 PaBHOYCKOpEeHHOE NPSIMOIMHENHOE IBHKEHUE

CBoOosiHOE MajieHue. Y CKopeHHe CBOOOTHOTO TaIeHUs.
6 IKcnepumenmanvuan padoma. HUzyuenue osusicenus mena, OpoOuIeHHO20 1

20pU30HMALHO
7 KpuBonuneiiHoe nBuxeHUE. [[BUKEHNE MATEPUAIIBHON TOYKH 110 OKPY’KHOCTH 1

Hunamuxa (7 uacos)

8 ITpunuun otHocuTensHOCTH ['anunes. Muepunansabie cucteMsl orcueTa. [lepBblit 1

3aKk0oH HproToHa
9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa n1st 1

MaTepUaIbHON TOUKH
10 Tpetuit 3akoH Hpl0TOHA 17151 MaTepUaIbHBIX TOYEK
11 3aKkoH BceMHUpHOro TaroreHus. Cuna tsxkectu. [lepBas kocMuueckas CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
13 Cuna tpenus. Koapdunment tperns. Cuiia CONpOTHBICHUS MIPH JBHXKEHUH TEa 1

B )KUJIKOCTH MJIU ra3e
14 [ToctynarenpHOE 1 BpalaTelbHOE ABHKEHHE aOCOIIOTHO TBEPAOTO Tesna. MOMEHT 1

cuibl. [1nedo custbl. Y caoBus paBHOBECHS TBEPIOTO TeJla




3axkonwl coxpanenus 6 mexanuke (6 uacos)

I/IMHy.]'II)C MaTepHaHLHOﬁ TOYKH, CUCTCMbI MAaTCPHUAJIBHBIX TOYCK. I/IMHYJ'H)C CHJIBI.

15 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUYKEHUE 1

16 Pa6ota 1 MmoutHOCTb cuibl. KuHeTnueckas sHeprusi MaTepuaibHON TOUKH. 1
Teopema 00 U3MEHEHUHN KMHETHUECKOIl SHEprun

17 [TorenunansHast 3Heprus. [loreHuuanbHas sHeprus ynpyro aeopMUpOBaHHON 1
npyxuHsbl. [loTeHnnanbpHas sHeprus Teaa BOIU3HM MOBEPXHOCTH 3eMIIU
[TorennuanbHble ¥ HEMOTEHLIMANbHbIE CHIIBL. CBA3b pabOThI HEMOTEHIIMAIBHBIX

18 CHJI C I3MEHEHHEM MEXaHHUECKOW SHEPTHH CHCTEMBI TeJ1. 3aKOH COXPaHECHUS 1
MEXaHUYECKON IHEPrun

19 JlaGopaTopHnas padora Nel «VccnenoBanue cBsA3U pabOThI CHIIBI C H3MEHEHUEM 1
MEXaHUYECKOH SHEPruy Tejla Ha MPUMEpe pacTsHKEHUS] Pe3UHOBOTO JKIYTa»

20 KonTpoannasi pabora no teme Nel «Kunemamuxa. /lunamuxa. 3axonst 1
COXPAHEHUSA 6 MEXAHUKE)

MOJIEKYJAPHASA ®U3UKA U TEPMOJANHAMMUKA (24 gaca)
OcHO06bl MONEKYNAPHO-KUHemuueckoli meopuu (9 u)

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. bpoyHOoBCKOE 1
newkenue. Auddysus

29 Xapakrep IBMKEHUS M B3aMMOICHCTBHSI YacTHUI] BelecTBa. Moaenu cTpoeHus 1
ra3oB, )KUJKOCTEH U TBEPIBIX Tel

23 Macca monexyn. KonndectBo Beniectsa. [locrositHHast ABoraapo 1

24 TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp 1
Lenscust

25 Wneanphsiii raz3 B MKT. OcHoBHoe ypaBHeHne MKT 1

26 AbGcomoTHas TeMIIEpaTypa Kak Mepa CpelHel KHHETUUECKOM SHePryH ABHKEHHS 1
MoJieKy. YpaBHeHue MenneneeBa-Knaneiipona

97 3axoH [lanbroHa. ["a30BbIe 3akoHbI. M30mpoliecchl B HealbHOM ras3e u ux 1
rpaduuecKkoe MpeacTaBICHUE

28 JladopaTtopHnasi pabdora Ne2 «VccnegoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu 1

COCTOSAHUA PA3PEKCHHOI'O ra3a»




KonTpoabnas paboraNe2 nmo reme «OcHo6bl MOIEKYAAPHO-KUHEMUYECKOU

29 1
meopuu»
Ocnoevt mepmoounamuxu (10 uacos)
BHyTpeHHsIs1 SHEPTUs TEPMOIMHAMUYIESCKON CHCTEMBI M CITIOCOOBI €€ N3MEHCHUSI.
30 KosmvecTBo TeruoTel u pabora. BHyTpeHHSs SHEPrusl OJHOATOMHOTO HJI€AIEHOTO 1
rasa
31 Buae! Terionepenaun 1
32 VY nenbHas TEII0EMKOCTh BeliecTBa. KoIMuecTBO TEIJIOTHI P TeIUIonepeaye. 1
AnmabaTHBIN TTpoIiecc
33 [TepBblIii 3aKOH TEPMOAMHAMUKY M €TI0 IPUMEHEHHUE K H30IpoIieccaM 1
34 Heob6paTumocTsb mporieccoB B pupojie. BTopoii 3akoH TepMoInHaAMUKH 1
35 [Tpunuun aevicteus u KIIJI TernmoBoi MammHbI 1
36 IMuxn Kapuo u ero KIIJ] 1
37 DKOJIOTHYECKHUE TTPOOIEMBI TEIIJIOIHEPT € THKN 1
38 O6o6marommii ypok «MounekysipHas puzrka. OCHOBBI TEPMOIUHAMUKI) 1
39 KonTpoabnast padora Ne 3 mo reme «Monexyaapnas ¢pusuxa. Ocrogol 1
mMepMOOUHAMUKI)
Azpecammubie cocmoanua eewgecmea. Dazoevie nepexoowt. (5 uacos)
40 [TapooGpa3oBanue u KoHAeHcalys. VicnapeHue u KuneHue 1
41 AOCOIIIOTHAs ¥ OTHOCUTEJIbHAS BJIAXXHOCTH BO3yxa. HackimeHnHbIit map 1
42 Teépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHU30TPOINS CBOMCTB 1
kpuctamios. XKunkue kpuctamisl. CoBpeMeHHbIE MaTepHalIb
43 [TnaBnenue u KpucTaMzanus. Y AeibHas TerioTa tiasineHus. Cyoaumans 1
44 YpaBHEHHE TEIIOBOTO OaaHca 1
OCHOBBI 2JIEKTPOAUHAMMUKM (22 yaca)
Inekmpocmamuxka (10 uacos)
45 OnexTpuzanus Tell. JNeKTpUYecKuil 3apsa. JlBa BUia 2IEKTPUUYECKUX 3apsA0B 1
46 [TpOoBOIHUKH, TUAICKTPUKHU H MOTYIPOBOJIHUKH. 3aKOH COXPAHCHUS 1
AIIEKTPHUYECKOTO 3apsiaa
47 BsaumoperictBue 3apsioB. 3akoH Kynona. TouedyHbli 3JIEKTpUUECKHUH 3apsi 1




HaHpﬂ)KéHHOCTB QJICKTPHUYCCKOI'O IIOJIA. HpI/IHI_II/IH CYNECPIO3UIHNHU SJICKTPUICCKUX

48 nosneu. JInHuyu HanpsKEHHOCTH 1

49 Pabota cu snextpoctaruueckoro nodisi. [lorenmnman. PasHocTh moTeHIInanoB 1

50 [TpOBOHUKY U AMIIEKTPUKHU B SJIEKTPOCTATHUECKOM MoJie. JIuaaexTpuieckas 1
MPOHUIIAEMOCTD

51 OnexkTpoeéMKocTh. KoHmeHcaTop. D1eKTpOEMKOCTD IMIIOCKOTO KOHJIEHCATOPA. 1
OHeprus 3apsyKEHHOT0 KOHJIeHcaTopa

52 KonTpoannasi pabora Ne 4 no reme «nekmpocmamuxa» 1
[TpunHnun AeicTBHS U MPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAILHOTO anmapara,

53 CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS 3aLTUTA. 3a3EMJICHHE 1
AIIEKTPONPUOOPOB

54 JlabopaTopnas padora Ne 3 "l3mepeHue 351eKTpOEMKOCTH KOHAEHcaTopa" 1

Iocmosanunwtii 3nekmpuyeckuit mok. Toxku 6 paznuunwix cpeoax. (12 uacos)

55 DNeKTpUUecKuil TOK, YCIIOBHS ero cymiectBoBaHus. [locTossHHbIN TOK. CHila ToKa. 1
Hanpspoxkenue. Conpotuiienue. 3akoH OMa 115 ydacTKa Lenu

56 [TocnenoBarenpHOE, MApALIEIBHOE, CMEIIAHHOE COCTMHEHUE TIPOBOIHUKOB. 1
JlaGopaTopHnas pabora «/3yueHrne cMEmaHHOr0 COSAMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH 3JIeKTpUUECKOro Toka. 3akoH Jlxoyis-Jlenna 1
3axon OMa 11 1OJIHOM (3aMKHYTOM) aniekTpudeckoi nenu. Kopotkoe

58 3aMbIKaHHE. 1
JlabopaTopnas padora Ne 4 «M3mepenune 3/[C nctounuka Toka v €ro
BHYTPEHHETO CONPOTUBICHUS

59 DNeKTpOHHAS IPOBOJUMOCTH TBEPIBIX METAILIOB. 3aBUCUMOCTh CONPOTHUBIICHHUS 1
METAJUIOB OT TeMIepaTypbl. CBepXIpPOBOAUMOCTD

60 OnexTpuueckuil ToK B Bakyyme. CBOIMCTBA 3IEKTPOHHBIX ITyYKOB 1

61 [ToryrpoBOTHUKH, MX COOCTBEHHAS U MPUMECHAs MPOBOAMMOCTh. CBOMCTBA P— 1
n-nepexona. [1omynpoBoTHUKOBBIE IPUOOPHI

62 DJeKTpUUeCcKUil TOK B pacTBOpax M paciiaBax 3JEKTPOJIUTOB. 1
DNEKTPOIUTUYECKAS AUCCOLUAIIHS. DIEKTPOIU3

63 OnexkTpuueckuil TOk B razax. CaMOCTOSATENbHbIN U HECAMOCTOSATEIbHBIN pa3psl. 1
Mounnus. [Inazma

64 KonTposannast pa6ora Ne 5 o reme "Inekmpoounamuxa’’ 1




65 DJeKTpUUECKUE PUOOPHI U YCTPOMCTBA M UX MPAKTHYECKOE IPUMEHECHHUE. 1
[MpaBuia TexHUKU 0€30IIaCHOCTH
66 Oo6o06maromuii ypok «MexaHnukay
67 Ob6o6matomuit ypok «OCHOBBI  TEPMOJIUHAMHKI
68 O6o0maromuii ypok « OCHOBBI JIEKTPOTUHAMUKI
OO11ee KOJIMYECTBO YacoOB IO MPOTrpamMme 68

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne Kou-Bo Hara IMpumeyanue
n/n 4acoB
Copnepxanue maTepuajia [ian Dakr
IJEKTPOANHAMMKA (11 gyacoB)
Maznummnoe none. Inekmpomacnumnasn undykyus (11 uacoe)
1 [TocTosiHHBIE MAarHUTHI U UX B3auMozencTBUE. MaruutHoe nojue. Bekrop 1
MarHMTHOW UHAYKUWHU. JIMHUM MarHUTHOW HHAYKIUU
5 MaruuTtHoe nose npoBoJHuKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiictue 1
MIPOBOJTHUKOB C TOKOM
JlabopaTtopnasi pa6ora Nel
3 1
«3ydyeHre MarHUTHOTO MOJISI KaTYIIKU C TOKOM
JleficTBME€ MAarHUTHOTO TIOJIsI HA MPOBOJAHUK ¢ TokoM. Cuia Ammepa.
4 JlabopaTopnas padora Ne2 1
«HccnenoBanue 1eUCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM»
5 JlelficTBE€ MArHUTHOTO MOJISI HA IBMKYILYIOCS 3apSKEHHYIO YaCTHUILY. 1
Cuna JlopeHia.




PaGora cunsl Jlopenia

5 DnexTpoMarHuTHas HHAYKIU. [I0TOK BeKTOpa MarHUTHON WHIYKITUH. 1
O/1C nnaykuuu. 3aKoH IeKTpoMarHuTHoW nHaykuuu dapanes
JlabopaTopnas padora Ne3

7 1
«HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOW WHTYKIIAI

8 WNupykruBHOCTh. SIBnenue camonnaykuuu. 31C caMOMHIyKIIMU. DHEPIUs 1
MarHUTHOT'O TOJISL KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE 1oJie
TexHnueckne yCcTporuCcTBa U UX NPUMEHEHHE: TIOCTOSTHHBIE MarHUTEI,

9 3JIEKTPOMATHUTHI, 3JICKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII, 1
VHIYKIMOHHAS TIeYb

10 Ob6o6maromuii ypok «MarauTHoe 1mose. DIeKTpOMarHuTHasT HHIYKIIUS 1

11 KonTpoabnas padora Nel 1

KOJIEBAHUS 1 BOJIHBI ( 24 yaca)
Mexanuueckue u rn1ekmpomazHummusle Koneoanus (9 yacoes)

12 CBobosHbIe MexaHnveckue konedbanus. ['apmMmonnueckue Konedanusl. 1
VYpaBHeHHe rapMoHHYecKHX KojeOanuil. [IpeBparnienne sneprun
JlabopaTopnas padora Ne4

13 «MccnenoBanue 3aBUCMMOCTH TTEPHO/Ia MAJIBIX KOJICOAHUH Ipy3a Ha HUTH 1
OT JUTMHBI HUTH U MaCCHI TPy3a»
Kone6atenbHblit KOHTYp. CBOOOAHBIE 3IE€KTPOMAarHUTHBIE KOJICOaHUs B

14 UJeaTbHOM KO0JIEOATEILHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHUYECKIUMHU 1
1 DJIEKTPOMAarHUTHBIMH KOJICOAHUSIMU




15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUU B UI€ATbHOM 1
KoJIe0aTeIbHOM KOHTYpE
[IpencraBneHue o 3aTyxarommx KoyieOaHusIX. BEIHY)ICHHBIE

16 MexaHn4deckue koneOanus. Pe3onanc. BeIHyX1€HHbBIE 3JIEKTPOMarHUTHBIE 1
KoieOaHus
[lepemennslil Tok. CHHYCOUJaIbHBIN IEpEMEHHBIN TOK. MOIIHOCTb

17 MEPEMEHHOTO TOKAa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CHUIIbI TOKA U 1
HaIPSKEHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedIeHue 1
AJIEKTPUIECKOMN SHEPTUU

19 YCeTpoiCTBO U MPAKTUUECKOE MPUMEHEHUE SJIEKTPUUECKOI0 3BOHKA, 1
reHepaTopa NepeMEHHOr0 TOKa, JIMHUN 3JIeKTporepeay

20 DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE dEKTpodHeprun. Kynbrypa 1
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEIHEBHON KU3HU

Mexanuueckue u IneKmpomazHumHwle 8011wl (5 uacos)

21 MexaHnn4eckue BOJHBI, ycJioBUs pacnpoctpanenus. [lepuoa. Ckopocts 1
pacrnpoCcTpaHeHHs U JIJTHHA BOJIHBL. [lonepeyunblie ¥ Mpoa0IbHbIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Bricota Tona. TemOp 3Byka 1

23 DJIEKTPOMArHuTHHIEC BOJIHBI, UX CBOMCTBA U cKopocTh. [llkana 1
3JICKTPOMArHUTHBIX BOJIH

24 [TpuHUMIIBI paguOCBA3M U TENEBUACHUS. Pa3BUTHE CPECTB CBS3U. 1
Pagnomokanus

25 KonTtpouabnas padora Ne2 1

Onmuka (10 uacoes)




26 [IpssMonuHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJHOM Cpelie. 1
Toueunslii ©ICTOUYHUK cBeTa. JIyd cBeTa

97 OtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHrne n300pakeHU 1
B IIJIOCKOM 3€pKalie

28 [Ipenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxkeHue. IIpenenbHbIi yroiu 1
MOJIHOT'O BHYTPEHHETO OTPaXKEHUS
JlabopaTopnas padora NeS

29 1
«3mepenue nokazaTess MpeJIOMIICHUS CTEKIIa

30 JInnzel. [Hoctpoenne nzodpaxenuii B auH3e. opMyiia TOHKON JTMH3BI. 1
VBeanueHue TUH3EI
JlabopaTtopHnasi pa6ora Ne6

31 1
«HccnenoBanre CBOMCTB U300paKEHUI B TUH3AX)
JHucnepcus ceeta. CioxHbIN cocTaB 6emoro cera. L[gerT.

32 1
JlabopaTtopnasi pa6ora Ne7 «HaGmroneHue qucriepcuu cBETa»

33 Wntepdepennus cera. JJudpakuus ceera. Judpakunonnas pemeérka 1
[Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cBera. Onrtuyeckue

34 npuOOPHI U YCTPOMCTBA U YCTIOBHSI UX O€30MaCHOTO MPUMEHEHUSI. 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU

35 KontpoabHas padora Ne3 1

OCHOBBI CIIEIIUAJIBHOU TEOPUU OTHOCHUTEJIBHOCTMU (4 yaca)

36 OTHOCUTENHHOCTD OHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U 1
COKpaIIeHUE JTJINHbI

37 [TocTynaTel crienabHONW TEOPUHU OTHOCHTEIIBHOCTH. 1




9HCpFI/I$I " UMITYJIBC peHﬂTHBHCTCKOﬁ JaCTHUIbI. CBs3b MacChI C 3HeprI/IeI‘/’f

38 1
U UMITYJILCOM. DHEPTHUs MOKOs
®oronbl. Dopmyna [Tnanka. DHEprus U UMIynbe GoToHA

39 1

KBAHTOBAS ®U3UKA (15 yacos)
Inemenmol keanmoeoi onmuku (6 uacos)

40 OtkpeiTue u uccienosanue Gorordpdexra. OnbiTel A. I'. CroneToBa 1

41 3akonsl pororddexra. YpaBHenue DitHmTerHa 11 hoTodddekra. 1
«KpacHas rpanuna» potorddexra

42 Hasnenue ceeta. Onbite [1. H. JIebeneBa. Xumudeckoe IeicTBHE CBETa 1

43 TexHUYeCKHE YCTPOUCTBA U MPAKTUIECKOE MPUMEHEHHE: (DOTOIIEMEHT, 1
(dhoTonaTuuK, coHeyHast 6aTapes, CBETOIHO/]

44 Monens atoma ToMmcona. OnbiTel Pesepdopaa no paccessHUIO 0-4acTHII. 1
[Inanerapnas Mozenb atoMa

45 KonTtpoabnas padora Ned4 1

Cmpoenue amoma (4 uaca)

46 [Toctymnater bopa 1

47 Wznyuenue u nornomieHue GOTOHOB MPH MEPEX0/Ie aTOMa C OTHOTO 1
YPOBHS SHEPTHH Ha APYyroil. Bunel ciektpon

48 Bonnossie coiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynspHo- 1

BOJIHOBOM' AyaJIu3M. CroHTanHoe U BBIHYKJACHHOC U3JTYyUCHUC




OtkpsiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto

49 1

COCTaBa PaiIMOAKTUBHOTO U3ITyYEHUS
Amomnoe a0po (5 uacos)

50 CgoiictBa anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH 1
Ha KUBBIE OPTaHU3MBbI

51 OTkpbITHE POTOHA U HEWTpOoHA. M30TOoNbl. Anb(a-pacnaa. DIeKTPOHHBII 1
¥ TIO3UTPOHHBIN OeTa-pacnan. I'amma-uznydenue

59 DHeprus CBA3U HyKJIOHOB B siApe. SaepHble peakuuu. SIaepHblil peakTop. 1
[Ipo6embl, epceKTUBBI, IKOJIOTMYECKHUE aCIIEKTHI SIEPHON IHEPTeTUKU
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA. METO 1l HAOI0ICHUS U
perucTpanum 3JeMEeHTapHBIX YaCTHULL.

53 1
JKcnepuMeHTAIbHAA (J1a0opaTopHasi) padora Ne§
«MoJenrpoBaHu€e paJuOaKTUBHOIO pacmaia

54 Kontpoabnas padora Ne5 1

QJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKMU (7 yacos)

55 Bup 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUANMOE 1
nerxeHue. ColnHeuHas cuctemMa

56 Connue. Conneunas aktTuBHOCTb. MicTounuk sHeprun CoiHIa U 3BE31 1

57 3Be3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. 3BE3/IbI TJIABHOU 1
MOCJIEJ0BATEIbHOCTH.

58 Bnytpennee crpoenue 38€311. COBpEMEHHBIE MTPEICTABICHUS O 1

MPOUCXOKACHUH ¥ 3BoJtonu CoJIHIIA U 3BE3]T




Muneunsiii [IyTe — Hama ["anakTuka. [lonoxenue u asmxenue ConHia B

59 .
lanakrtuke. [Manaktuku. YEpHBIE IBIPHI B siIpaxX rajlakKTHK

60 Bcenennas. Pa3zoeranue ranaktuk. Teopust Bonbiioro B3peiBa.
PenukroBoe uzinydenue. MeTaranakTuka

61 Hepeuennsie mpobieMbl acTpOHOMUU

OBOBIIAIOHIEE TOBTOPEHME (7 yaca)

62 HNTorosasi KOHTPOJILHAsA padoTa
Ob6o6matomuit ypok. Ponb pu3nku u acTpoOHOMHUN B 5 KOHOMUYECKOH,

63 TEXHOJIOTHYECKOM, COIMAIbHON M 3TUYECKOH chepax NesaTeIbHOCTH
YeoBeKa

64 O6o6maromuii ypok. Ponb ¢hu3uku u acTpoHOMHUU B COBPEMEHHOM
HAyYHOM MHUpE

65 O6o0matomuii ypok. Ponb ¢pusznueckoit Teopuu B GOpMUPOBAHUH
MpeicTaBIeHU 0 GU3NYECKON KapTUHE MHUpa

66 O6o6maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O PHpOJIe

67 O06001IeHre MPOMICHHOT0 MaTepraa

68 Hrorosslii ypok




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



