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HOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM TpenofaBaHus yueOHoro npeamera «®Pusnuka» B 00pa3oBaTeIbHBIX
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-JESATEIIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBSI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMH mpenaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOIo IMpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIMIBI €T0
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKHU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
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dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

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

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXe OOCYXICHUS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHUIIAX
OPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUA U
IIPOIICCCOB).

CHUCTeMHO-IEeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEr0 3a CUET OpraHU3alliHd 3KCIEPUMEHTAIBHOU AESATENBHOCTH OOYYarOIIMXCA.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MPaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM MEpeuHe JIabopaTOPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM st pacd€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJa4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
oObsSICHEHHE TpOTeKaHUs (U3UYECKUX SBJICHUH W TPOILIECCOB B OKpYKaroleh
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(GbU3MKY Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus JTOJDKEH U3YYaThCs B YCIOBUSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
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MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0AMMOEe JIabopaToOpHOE OO0OpYIOBAHHME JJi BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a060paTOpHOTO O00OPYMOBAaHUS JOJDKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEeMJICHUS OOYYarONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

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

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB peIICHUS Pa3IUYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS W TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuu UHGOpMaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHUM NJIsi Pa3BUTHUsI YMEHHUM MPOEKTHO-UCCIIEI0BATENbCKOM,

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).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TEPEeYeHb JTaO0OpaTOPHBIX U
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBEeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

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

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. |'paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U MepeMelIeHUs
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 yCTpOIICTBA 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.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBbIO ONPEAEIEHNUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA /11 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue YCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: MMOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

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



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

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

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJICUCTBUSA 4YacTUI[ BellecTBa. MoJAenu CTpOEHHUs Tra30B, XHAKOCTEH U
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanproHa. M3ompoueccsl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BelecTBa, (otorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHUS.

Monenb, WUTIoCTpUpyIOIIas IPUPOAY JAABJICHUS Ta3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHONM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY HapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€albHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNIbHASI TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKMU K u3orporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero ko3guIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH HSHEpruu Tela MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HackllieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdubsie Tena. AHU30TPONHS CBONCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIleCTBA.

JleMoHcTpanusi KpucTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHAMHUKA

Tema 1. dnexmpocmamuxa

OJNeKTpu3alms TeN. OJEKTPUYECKUM 3apsia. /JlBa BuIa DIEKTPUYECKUX
3apsnoB. [IpOBOIHHKM, DUANEKTPUKU M TOJYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnone. Hanpspok€HHOCTe  dnmekTpuueckoro mosa.  [IpuHnumn
CYNEPHO3ULANA DIEKTPUUYECKUX Moner. JIMHUKM HanpssyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jvanexrpuyeckas MpOHULIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: DJIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMozencTBre HAIEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.
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3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHSl CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpumueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MTPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTHUBJIEHUSI METAILUIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3eKTpOABUKYIIEH CUJIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.
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HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€d € KypcaMM MAaTeMaTUKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runoresa, (Qusmueckas BeIMUYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, Auddys3us, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH W
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJMTUYECKAsl UCCOLMALNA,
rajJbBaHUKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpeHus B TEXHHUKE, MOAIIMIHUKN, HCIOJb30BAHUE 3aKOHA COXPAaHEHUs
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE 3JEKTPONpHUOOpOB,
KCEpOKC, CTpyHUHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npubopBkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

IlocTtossHHble  MarHuThl.  B3auMojeicTBHE  IOCTOSSHHBIX ~ MarHuUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOTO TIOJSl JJIMHHOTO MPSIMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HalIPaBJICHUE.
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Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabota cubl JlopeHna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUJla WHIYKIUU B
MIPOBOJHUKE, IBHXKYIIEMCS TOCTYNATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. Ilepuoa, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebarenbHbiit kKOHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCabHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.
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[IpencraBnenne o 3aTyXaronmx KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUIECKUE
Kojiebanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUsl.

[lepemennplii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHHUU JJICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1oOcCiIeoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnenoBanne TEpeMEHHOr0 TOKa B LENA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.
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Llemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: U MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MONSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHnne n3oOpaxkeHui B
IUIOCKOM 3€pKae.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CobOupatouie u pacceuBaromve JuH3bl. ToHkasg JnuH3a. DokycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTPAaHEHUE, OTPAKEHUE U IIPEJIOMIICHHE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.
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[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUHM OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIICIMAJIbHOW TEOPHUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAIlCHHUE
JUTAHBL.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEd U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u s3HEpruu GOTOHA C €r0 4YaCTOTON. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYK/ICHHOE U3ITyUYECHHE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOCHHs siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIE B3aUMOJeHCTBUA. EAMHCTBO (pn3nuecKkoil KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Connue. ConnewyHass axkTUBHOCTh. Mcrtounuk sHeprun ConHua W 3BE3N.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
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3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpojie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAs] CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: NWHUAKM DJEKTPOIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKUHUOHHAS I[I€Yb, pajaap, PaguoONpPUEMHUK, TEJIEBU30D,
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anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YpPOBHE CpPEIHETO OOIIEero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» 10HKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aUMOJICICTBOBATH C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
npUCyLIero (pu3nyeckoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISIBJSITH  3aKOHOMEPHOCTH M TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TMOHSATHSIMU W METOJaMHU
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHIO Pa3IHMYHbIX
METOJIOB MO3HAHUS;
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BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 TMIOJYYEHUIO HOBOTO 3HAHUS, €0
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIYYEHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKHA OICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIIICHUS.
Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMHU MOJydeHUs] UHPOpMauu (HU3HUUECKOTO COIECP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOWCK, aHaJM3,
CHUCTEMATHU3AIMIO W WHTEPIIPETAIMi0 MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCITOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax cC
y4€TOM Ha3zHAaYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

OCYHIIECTBJISATh OOIIEHHE Ha Ypokax (U3UKM U BO BHE-YPOUHOMU
JeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,
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NpPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacmpeienarb pojaud ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJla M KaXJOro y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryisiTuBHBIe YHUBepPCaJbHbIe yUeOHbIe JAeilicTBUS
Camoopranusanms:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIBHOCTh B 00JacTH
(GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs PAcUYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MIPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIeKT:

JaBaTh OILICHKY HOBBIM CHUTYyAaIllMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTH,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/J€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
pelIeHus;

YMETh OLIGHWBAaTh PHUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHHUS IO HUX
CHUKEHMUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
NesTEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTAaTK! U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
NesTEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.
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B mpouecce qocTukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMsl, BKJIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTb aJanTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIHUAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIO,
WJICANIBHBIN Ta3, MOJEIN CTPOCHHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBaTh (pu3MUECKHUe SBICHUS (TIPOIECChI) U OOBIICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, IBWUKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHApPEHHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAILIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZ€, CBSI3b MEXKAY MapaMeTpamMu COCTOSIHMSI Ta3a B H30Ipoleccax,
AIEKTPU3AIMUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCTOJb3Yysl (PU3NYECKUE BEJIIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
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paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABWIHHO TPaKTOBATh
(bu3MYeCcKuil CMBICI HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS W €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Yysl (DUM3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOO (PHUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCTOJIB3YEMBIX BEIIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

OMMHCHIBATHh U3YUYCHHBIE IJICKTPUYECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEIWUYMHBI: AICKTPUUECKUN 3apsij,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHITU CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIIUATBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsinga, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAIllMH, TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh yCJIOBHs UX O€30MACHOTO MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBAaHUS, MPOBOJIUTH OIBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJIBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy (U3MUYECKUMHU  BEITUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIe TAOJIUIl ¥ TPaUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIIECI0BAHNUS,
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co0o1aTh mpaBuia 0€30MacHOTO Tpy/Ja MPHU MPOBEICHUN HCCIEIOBaHHUI B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEIbLCKOW U MPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
uH(OPMAITMOHHBIE TEXHOJIOTHH /IS TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPE/ICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOMN TTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIECKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, siAepHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NYECKUX
3ajay;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPMBHKH: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEIOMIIECHUE,
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uHTepdepeHnus, audpakuus W TOJIPU3alMs CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAs

PadIOAKTHUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘-ICCKI/IC, MAardMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
IEKTPUUCCKUI 3apsl, CHJa TOKa, JJICKTPUUECKOE HAMPSIKCHHE, JICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, AJIEKTPOJBIDKYIIAs CHa, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKWA, YHEPTUS SJIECKTPUYECKOTO M MAarHUTHOTO IIOJIeH, TIEPHOJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHuU, (OKYCHOE pACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HUCIOJIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yEMBIX BEIMYMH, WX OOO3HAUCHWUS W CIWHHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBaTh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TIOCIICOBATEIIFHOTO U MMAPaLICILHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHUsS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHUS DHEPTrUH, 3aKOH COXPAHCHHS MMITYJbCa, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBHS (TpaHUIBI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAMIPaBJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/IaBaeMOEC IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHHMIO (PH3WYCCKUX SIBICHUN U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TPH ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIHI,
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OCYILECTBIATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HCIIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMH: MpPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PHU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEeIlIeHUs, NMPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEIOYKY PACCYXKIEHUH C ONOpPOM Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 370POBbsSl U COOJIIOICHUS HOPM 3KOJOTHYECKOTrO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBAaTHO OIICHUBAThH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41b72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S 0 0 https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! 0 0 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 . 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnnoreka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DnekTpocTaTHKa 10 0 1 bubnnoreka [JOK
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ITocTosiHHBIN 51eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonuyecTBo yacoB DIeKTPOHHBIE
Tema ypoxa Kourpoar IIpakru [ara uudposbie
n/ Bcero  Hble yeckmne H3y4YeHUusi  oOpa3oBaTe/IbHbIE
I padoThI padoThI pecypchbl
®dusnka — Hayka o npupoje. Hayunsie MeToasl bubmmoreka [JOK
1 1 0 0 5.09 .
MMO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
, Do b doppom ool b tor
i P 1pa, B P ' https://m.edsoo.ru/ff0c33e6
JESTEIbHOCTH JIIOJIEH
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MEXaHHYECKOTo JBIKeHus. [lepemenienue, CKOpocTh 1 0 0 12.09 buGnuorexa LIOK
: ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHUue
. bubnunoreka LIOK
4 PaBHOMEpHOE NpsAMONIMHENHOE TBUKEHHE 1 0 0 14.09 https://m.edsoo.ru/ff0c3620
. bu6nunorexa LIOK
5) PaBHOYCKOpEeHHOE MPSAMOIUHEIHOE ABUKEHNE 1 0 0 19.09 https://m.edsoo.ru/ff0c372e
CBoOogHOE majieHne. Y CKopeHue CBOOOIHOTO bubnnorexa [JOK
6 1 0 0 21.09 _
najacHus https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe aBuxeHUE. J[BH>KeHNEe MaTepruaabHON bubmuorexa [IOK
7 1 0 0 26.09 _
TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpuniun otHocutenbHOCTH ['anunes. MHepimanbHbie 1 0 0 28.09 bubmmoreka IIOK
cucreMsl orcyera. [lepselii 3akoH HeroTOHA ' https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuia. [IpuHnun cynepno3unmu cui. 1 0 0 3.10 bubmuorexa [IOK
Bropoii 3akoH HproTOHA J17151 MaTepruaabHON TOYKU ' https://m.edsoo.ru/ffOc3be8
. bubnunotexa LIOK
10 Tpetwnii 3akon HpioTOHA 1711 MarepHalIbHBIX TOYEK 1 0 0 5.10 https://m.edsoo.ru/ff0c3bes
11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas 1 0 0 10.10 bubmuoteka [IOK

KOCMHYECCKaAsA CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bu6nmmoreka [IOK

12 Cuia octu. 3akoH I'yka. Bec tena 12.10
yapyr YK https://m.edsoo.ru/ff0c3el8
ITocTymarensHOE U BpalaTebHOE IBHKEHHE
13 a6COJIyIOTHO TBE ):[oropT:JlIa MOMeHIT[ cwisl. [Tnego 17.10 bubnnorexa LIOK
P ' .. ) ' https://m.edsoo.ru/ff0c41a6
CUJIbI. Y CJIOBUSI PAaBHOBECHS TBEPAOTO Tela
Cuna tpenust. Koaddbunuenrt tpennst. Cuna
14 comn OTleJ'IeHI/I}I I (11)/I(bleLI[/I)KCHI/IIf TeJa B )KUAKOCTH HUJIN 19.10 bubnnorexa LIOK
P p ' https://m.edsoo.ru/ffOc3f76
rase
Nmmynsc MaTepraabHOM TOYKH, CHCTEMEI
15 MaTeyI/IaJILHbepToqu Nmnyiabc cuibl. 3aKkoH 24.10 Bubmmorexa LIOK
p : Y . ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbca. PeakTUBHOE JIBHKEHHE
Pabota u momHOCTE cuibl. KuneTnueckast sHeprus
16 MaTepualbHOW ToukH. TeopeMa 00 M3MEHEHUHN 26.10 Bubmorexa LOK
. ' ' https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPTUH
ITorenmuannpHast >ueprud. IloreHIMaabHas YHEPTUA
17 iy (? nehopmu OBI;HHOIZ o I;IHLI HOTeHuEanLHaﬂ 7.11 Brbmiorexa LIOK
yrpyr pMUD Py ) ) https://m.edsoo.ru/ff0c461a
SHEPTHUs TeJa BOJIM3U MOBEPXHOCTH 3eMIIH
TloTenumanbHble M HENOTEHIIHAIbHEIE CUIIbI. CBS3b
paboThl HEMOTEHITMAIBHBIX CUJI C U3MEHEHUEM bu6nmorexa LIOK
18 o 9.11
MEXaHUYECKON IHEPTHH CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUs] MEXaHUYECKOW SHEPTUU
JlaGopaTtopHast pabota «MccnenoBanue cBsi3u pabOThHI
19 CHUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPruu Tena Ha 14.11
MIpUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa)
KonTponbhas pabota no teme «KnunemaTtuka. bubmuoteka [IOK
20 16.11
Jlnnamuka. 3aKOHbI COXPAaHEHHSI B MEXAHUKEY https://m.edsoo.ru/ffOc4b74
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KUHETUYECKON bubnuotexa [JOK
21 21.11
teopun. bpoyHoBckoe asmxkenue. uddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOICHCTBUS YaCTHIL
22 BeliecTBa. Moaenu CTpOCHMUS Ira3oB, JKUAKOCTEN U 23.11
TBEPJBIX TEI
23 Macca monekyin. KomndectBo BeriectBa. [TocrosiHHas 28.11
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ABoraapo

TemoBoe paBHOBecue. Temneparypa u e€ u3MepeHue.

A1
24 IIxana remneparyp Llenbcus . 0 0 30
. bubnunoreka LIOK
25 Wneanpusiii raz B MKT. OcHoBHOE ypaBHeHne MKT 1 0 0 5.12 https://m.edsoo.ru/ff0cAfde
AGcomoTHas TEMIIepaTypa Kak Mepa cpeHeit BuGmorexa LIOK
26 KMHETUYECKOW SHEPTUM IBUKEHUS MOJIEKYJI. 1 0 0 7.12 .
. https://m.edsoo.ru/ff0c511e
VYpaBuenue MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI 1 0 0 12.12
28 JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH 1 0 1 14.12
MEXy MapaMeTpaMu COCTOSIHHS Pa3pesKeHHOT0 ra3ay '
M3omnporecchl B naeaibHOM Tra3e U ux rpaduyeckoe bubmmoreka [JOK
29 1 0 0 19.12 :
MIpEJICTaBIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs 3HEeprus TEpMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3MeHeHus. KoJmuecTBo TeIoThl | 1 0 0 2112 bubnuorexa [IOK
pabota. BHyTpeHHss SHEprusi 0THOATOMHOTO ' https://m.edso0.ru/ff0c5952
UJeabHOTO rasa
bu6nunorexa LIOK
31 Bryget Tenmonepeasy 1 0 0 26.12 https://m.edsoo.ru/ff0c5c36
VnenbHas TeoEMKOCTh BemecTBa. KonumuecTBo bubnnorexa [JOK
32 N 1 0 0 28.12 _
TEIUIOTHI NPH Terutonepenave. AnuadbaTHbIN Mpolece https://m.edsoo.ru/ff0c5c36
[TepBblit 3aKOH TEPMOAMHAMUKH U €T0 TPUMEHEHUE K bubmuoreka [IOK
33 1 0 0 9.01 i
n3o0mpoleccam https://m.edsoo.ru/ff0c5efc
Heob6patumocts nporieccoB B mpupoe. Bropoii 3akon bubnnorexa [JOK
34 1 0 0 11.01 _
TEPMOAUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpuntun nevictus u KI1J[ TermoBoit MammHbI 1 0 0 16.01 Bubmorexa HOK
https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/T 1 0 0 18.01
37 DKoJIoru4YecKe MpoOIeMbl TETII0O3HEPTETUKU 1 0 0 23.01
38 O6o06matromuii ypok «MonekynspHas Qusnka. 1 0 0 25,01 bubnmnorexa [JOK

OCHOBEBI TCPMOAUHAMUKUN

https://m.edsoo.ru/ff0c6938
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39 KonTponbhas pabota no teme «MosekynspHas 30.01 bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI ) https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u konaeHcauus. Mcnapenue u 1.02 bubnunoreka [JOK
KHUIICHHE ) https://m.edsoo.ru/ff0c63b6
a1 AOCONIOTHAS 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3/yXa. 6.02 bubnuorexa [IOK
Hacpimennelii nap ) https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u amop(Hsle Tena.
42 AHIfi)TpOHI/Iﬂ CBIC))IZCTB KpHCTAJIJIOB. >KI/II;[(11()I/IG 8.02 Bubmorexa LOK
https://m.edso0.ru/ff0c65f0
KpucTajibl. CoBpeMEHHbIE MaTepHUAIIb
43 [1naBnenue u kpuctaumMzanus. Y esbHas TeIioTa 13.02 Bu6mmoteka [JOK
riasnenus. Cyomumanus ) https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 YpaBHeHHe TEII0BOTrO OanaHca 15.02 https://m.edsoo.ru/ff0c6820
DnekTpu3alus Tel. DIeKTpudecKuil 3aps. JIBa Buaa bubmmoreka [JOK
45 20.02
SJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
IIpoBOIHMKH, TUATEKTPUKU U ITOTYIPOBOJIHUKH. bubnnorexa [JOK
46 22.02
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumopneiictBue 3apsaaoB. 3akoH Kynona. Toueunslii bubmuoreka [IOK
47 ! 27.02
ANEKTPUUYECKUIN 3apsif https://m.edsoo.ru/ff0c6ce4
HanpsokénaocTs snekTpudeckoro nosts. [puHoun
48 cyne%no:mul/m BHCKTpI/II)‘{eCKI/IX IOJIEH. HI/IEI/II/IH 29.02 bubmoreka LOK
N https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
49 PaGora cun anexTpocrarnueckoro nois. [lorenmuan. 5.03 bubmuoteka [IOK
Pa3HocTh moTeHMaIoB ) https://m.edsoo.ru/ffOc6f00
[IpoBOAHMKY U AUDIIEKTPUKH B HJIEKTPOCTATUYECKOM bubnmoreka [JOK
50 7.03 _
nosie. Jlupnekrpudeckasl IpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
.. but6mmoreka [IOK
o1 OnexTpoémkoctb. Konaencarop 12.03 https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEePrus bubnuotexa [JOK
52 14.03 ,
3apsHKEHHOT0 KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3MepeHne aeKTpoEMKOCTH 26.03
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KoHieHcaTopa"

[TpunHuMn NEACTBUS U IPUMEHEHHE KOHEHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara, CTpyruHOro MpuHTepa.

54 28.03
DneKkTpocTaTHUecKas 3aluTa. 3a3eMyIeHIe
AIIEKTPONPUOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIECTBOBAHMS.
55 ITocrosunsiil Tok. Cuna Toka. Hanpsbkenue. 2.04
Conporusnenue. 3akoH OMa /17151 yyacTKa Lenu
[locnenoBarenbHOE, NapayuIEIbHOE, CMEIIAHHOE
56 coez[mileHI/Ie i OBOI[HI/IIIZOB JlaboparopHas paboTa 4.04 Bubmorexa LOK
P ) PaTOPHL p ' https://m.edsoo.ru/ff0c74f0
«3y4yeHne CMEIIaHHOTO COSIUHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKA. 3aKOH 9.04 bubmmoreka [JOK
Jxoyns-Jlenna ) https://m.edsoo.ru/ff0c7838
3akon OMa 11 MOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM
uenu. Koporkoe 3ambikanue. Jlaboparopnas pabora bubmmorexa [JOK
58 11.04
«M3mepenune DJ]C ucTOUHMKA TOKA U €T0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
CONPOTHUBIICHUSD)
DNeKTpOHHAsk IPOBOAMMOCTh TBEPABIX METAIIOB.
59 3aBUCHMOCTH COTIPOTUBIICHUS METAJIOB OT 16.04
teMriepaTypbl. CBepXIIpOBOJIUMOCTh
60 DneKkTpuyecKuil TOK B Bakyyme. CBoiicTBa 18.04
OJIEKTPOHHLIX ITYYKOB '
[TonynpoBogHuKH, MX COOCTBEHHAS M IPUMECHAs
61 o OP?I(E)I/IMOSTB CaoiicTBa p—Nn-11e eon;[a 23.04 bubnorexa HOK
P ) p ) ' https://m.edsoo.ru/ff0c84ae
[TosrynpoBOTHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B paCTBOPAX M pacIiiiaBax
62 JJIEKT pOJ'II/ITOB OJEKT I())JII/ITI/IECCKaﬂpI[I/ICCOLII/IaLII/I}I 25.04 bubinorexa HOK
p ' p ’ ' https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
OnexTpuueckuil Tok B razax. CaMOCTOSATENbHBIN U bubmuoreka [JOK
63 o 30.04
HECaMOCTOATENbHBIN pa3psa. Monnus. [1na3zma https://m.edsoo.ru/ff0c84ae
64 DneKTpuuecKue mpuOOphl U yCTPOMCTBA U MX 705 bubnmnorexa [JOK

MMPAKTUYCCKOC ITPUMCHCHHC. HpaBI/ma TCXHUKHN

https://m.edsoo.ru/ff0c86fc
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0€e30I1aCHOCTH

. bu6nmoreka [IOK
65 O06006manmul ypok «IEeKTPOIHHAMUKA» 1 14.05 https://m.edsoo.ru/ff0c88be
K 0 C .
66 nzfc?g:g;:g ;)naeKOTZ)aI/IIIIIECTI;I\;IeT(;KH?FI;TI?; (];T;;:IJ'II(I/?‘IHBIX 1 16.05 Bubmorexa I[OK
' ' https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBublit ypok. KonTponbHas pabora o reme 1 21.05 bubmunoreka [JOK
"OnexkTpoguHaMuka" ' https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok no remam 10 1 23.05 Bu6mmoteka [IOK
KJacca ' https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» dmsuka, 10 xrace/ Msxummes I'.4., [Terpoa M.A., Yronsaukos O.C. u
npyrue, OOIIEeCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.

®dusuka, 10 knacc/ Kacesanos B.A., OG111ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsemieHue

®dusmnka, 11 knacc/ Kacesros B.A., O6111ecTBO ¢ OrpaHHYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenieHue»

[Iporpamma kypca ¢puzuku s 10—11 kimaccoB. ba3oBblil ypoBeHb (aBTOP
B. A. KacesnoB) YMK «®usuka. 10 kinacc. ba3zoBelil ypoBeHb»

®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHK € 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

®dusuka. 10 knacc. ba3zoBelil ypoBeHs. MeToanueckoe nocobue (aBtop B.
A. KacpsHOB).

®uzuka. 10—11 kinaccel. ba3oBblit ypoBeHb. TeTpanb Jist 1a00paTOpPHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

®usuka. 10—11 knaccel. ba3osiil ypoBeHb. KomIuiekT Tetpaaei 1is
KOHTPOJBHBIX paboT (aBTOp B. A. KachsiHoB)

®uzuka. 10 knace. Jlugakruueckue KapTOuKU-3a1anust (aBTopsl M. A.
VYmaxkos, K. M. YmakoB). YMK «®u3uka. 11 kiacc. ba3zoBslil ypoBeHb»
®usuka. 11 knacc. bazoBblit ypoBeHb. YUEOHUK € AJIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://nsportal.ru - conraneHas ceTh paOOTHUKOB 00OPa30BaHHSI.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkoue.

3. http://festival.1september.ru/articles/ - dhecTuBanp megarornuecKux uack
«OTKpPBITBIA YPOK».

4. http:/lwww.fizika.ru/ - caitt qis yuuteneit GU3MKM U UX YICHHKOB.

5. http://lwww.physics.ru/ - maTepuaisi o pusmKe.

6. www . ege .edu.ru - uadopmanronusii mopran EI'D.

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