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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c yd€roM (enepanbHON paboyeil mporpamMMmbl BOCIHUTAaHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTo npeamera « Pu3nkKa» 1o rogaM o0y4eHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NIPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbI METO/I MO3HAHUS TPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMUIBI €T0
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpoOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONlep KaHMsI, TIOCBAIMIEHHBIX OKOJOTHYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl SBISAIOTCS (hu3mveckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTeMHO-IEeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOphIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNLHOTO TIPOIlecCa HWCXOMd U3 OCOOCHHOCTEW IUIAHWPOBAaHUS U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHIEHUIO PACYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1t pacdy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJIaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIU JUIS CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO & MaTepuaibHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 000pynOBaHHME MJII YYCHUYECKHX TIPAKTHYCCKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (QopmupoBanme yMeHHUN OOBACHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1elield 00ecrieunBaeTCsl PeIIeHUeM CIEAYIOIMNUX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY W
AJIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHMe yMEHHH TIPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOJPa3yMEBAIONIMX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOIO IJIAHUPOBAHMSI U TMPOBEJICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHB) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAaKTUYECKUX PaOO0T SBISIETCA PEKOMEHIOBAHHBIM, YUYWUTENb JE€Jae€T BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.

Peanuzanus mnpakTUyecKuX ¢ Ja0OpaTOPHBIX pabOT BO3MOXKHO C
UCIIOJIb30BaHUEM o0opyaoBaHus LleHTpa 00pa3oBaHusi €CTECTBEHHO-HAYYHOU U
TEeXHOJIOTUYecKor HanpaBiieHHocTel «Touka poctan:1) Lludposas naboparopust
no ¢usuke (ydeHudeckas) (KOMIUIEKT 1): JaTyuka JBW)KCHUS, JaT4UKa
aOCOJIOTHOTO  JIaBJICHMS,  OCIMIUIOrpauueckoro  JaT4yMKa,  JlaTyuKa
TEMIIepaTyphl, JaTYMKa HaNpsDKEHUs, Jatdydka Toka. 2. Komriuiekta 1o
mexaHnuke.3 Kommekra mo snektpoauHamuke. 4. KoMIuiekTa mo ONTHKE U
Monekyisipaoit  ¢usuke.5.  HoyrOyk.  Axceccyapol:  kabenr  USB
COCIMHUTEBHBIN, 3apsiiHOe ycTpoicTBO ¢ kabenem miniUSB, USB Ananrtep
Bluetooth.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMeIIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHnue CKOpOCTH TIPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHM TMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coXpaneHus 6 MexaHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunerndeckass sHeprus MarepuaqbHOW TOUYKH. Teopema 00 H3MEHEHHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEI.
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUH
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aUMOJICHMCTBUS 4YacTUI[ BellecTBa. MoAenum CTpOEHHUsI Tra30B, XKUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkana Ttemmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanpToHa. M3omporiecchl B UacalbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOco0bI €€ n3mMeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mporiecce. I[lepBhili 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KosdduumeHt mnone3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPTUH (TeMIIEpaTypbl) Tela U TeIUIonepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammueckue u amopdubie Tena. AHU30TPOMUS CBOWCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpocTBa M NPAKTHUUECKOE IPUMEHEHUE: TUTPOMETP U
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanms Tel. OJEKTPUYECKU 3apsn. JlBa BHIa DSIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTE  Anexkrtpudeckoro  moisa.  [IpuHnun
CYNEPIIO3ULIUUA DJIEKTPUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIIHOCTD
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUjia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, FalbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuibl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenue xkypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCymecTBISETCS C
y4€TOM COJIEP>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumnoresa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHUKE, IOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIWU. KapThHa NWHWUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelcTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKIAHW. OJIEKTPOABIKYINAs Cuila HWHAYKIUM. 3aKOH 3JIECKTPOMArHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJICKTPOABIKYILAS  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUl MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



[lepemennbiii  TOK. CHUHYCOMJANbHBII NEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc mpu MOCIENOBATENIBHOM COEAMHEHUU pPE3UCTOpPa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENM W3 ITOCIEAO0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus ¢ JUIMHA BOJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paqnosokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUEe, OTPAXKEHHE U TMPeJIOMJICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nosisipuzanuu CBETA.

Vuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHbI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTUMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. lIlocrynater bopa. W3nyduenue u mnorjomnieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOTrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizeHOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHbIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajaKkTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUPA, pOJib (PU3MUEeCKON Teopuu
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (pusnyueckas BeJIWYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HAa OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B )KMBOMW MPUPOJIEC, TEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKd MATrHUTHBIX DY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texuonocus: NWHUAM DJEKTPOIEpenady, TEHEpPaTOp TMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJOKOHHAS OITHKA,
coJIHEeUHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHOM JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX TIPakIaHCKOro
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allY;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOM AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHOCOOHOCTh OILIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAY4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC T1JIaHBI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIlipeHre OIbITa JIEATEIBHOCTH SKOJOTMYSCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIFHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUss  (U3HKU  OCYHISCTBJIATH TPOSKTHYD H  HCCIIEOBATEILCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePUATbLHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:
BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlNHA, TMPEeOOpa30oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BEIJIBUTATh HOBBIC UJICH, MIPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMIO U HMHTEpIpeTanuio UHGOpPMAIMK Pa3IUYHbBIX BHUJIOB U (HopM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a7lad ¢ CcoOMIoJiecHueM TpeOOBaHUM SProHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JIESITeIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PE€HUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOT0 yYacTHUKA KOMAaHJbl B
001Ut pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpelHero ooOimero oOpa3oBaHus Yy OO0ydaroOUIuxcs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, MpeoIararoun
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO IEeTH |
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojecTeue Ten, auddys3us, OpOyHOBCKOE JBMXEHHUE, CTPOCHUE >KUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHHMS Ta3a B HU30IpOIleccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAWHATa, MyTh, MEpPeMeElIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKash DHEPrys, MOTCHIMANbHAS DHEPTHUsS, MEXaHUYEeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEITUYMHAMU;



OMHCHIBATh W3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTMCHIBATh U3YUYCHHBIC AJICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPAaKTOBAaTh (DU3WYECKUNA CMBICT HCIOJIb3YEMBbIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOW PHEPTruU TEIUIOBOTO JBHIKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPH 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYHH, IPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTaThl IMOTYYCHHOW 3aBUCHMOCTH (DU3UYCCKUX BEIUYMH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000pyIOBaHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe i1 €€ pelIeHUs, TPOBOJUTh PACUYEThl M OIIEHUBATH PEabHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MpPU  pPEIIEHMHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTAaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBLHO pacHpeAcssiTh OO0S3aHHOCTU W
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM W JBIKYIIUWUCS 3apsifi, DJICKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHasT W HUCKYCCTBEHHAs
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOrO IMOJIEH, MEPUOJ] M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBIC UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYECHHUS W €AUHUIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, MEPUOJ TIOJypaciajia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH TPSMOJUHEUHOTO PacIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHU;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiate pacu€THBIC 3aJa4d C SBHO 3aJaHHON (DU3HUECKON MOJIEeNbIo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HaUeHUs (PU3MUECKON BEITMYUHBL;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTAaBJICHUS y4eOHOW U HAyYHO-TOMYJISIPHOM MH(pOpMAIUH, TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX 0€30MacHOr0 HCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pabOTy TPyHNbl, PaLMOHAIBHO PpaCHpelesITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne n/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTuquKue 0BPA30BATETbHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 duszuka 1 MeTOoIbI HAYIHOT'O TO3HAHUS 2 bubmiorexa HOK
' yi https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexka [IOK
2.1 Kunemaruka S 1 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Aunamuia ! 1 https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEeOpUun https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbple COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpocTaTKa 10 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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ITocTostHHBIN 35IeKTpUYECKH TOK. TOKH B
pa3IM4YHBIX Cpelax

4.2

Uroro no pazgeny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paszpen 1. JIEKTPOIMHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 1 bubnmoreka [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U AIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 Onrua 10 1 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 https://m.eds0o.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpocnue aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 1 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 Egggﬁ;f{i%ggﬁf 41c97c
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Egggﬁgg&%gﬁ}% A1097c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTeascTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.Il.PeiMkeBuy, COOpHUK 3a1a4 1o ¢pusuke, M3narenscto "[Ipocsemenne”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/
https://myschool.edu.ru/
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