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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yibTaTaM
OCBOEHHMsI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MmporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUYA TIpernojiaBaHusi yueOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3e (DU3UKM C €CTECTBEHHO-HAYYHbIMH Y4YEeOHbIMHM IpenMeramu. 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:

IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YypOBHE, B TOM
YHUCIe MPEIMETHBIE Pe3yIbTaThl 110 ToAaM O0ydeHHs;
coziepkanre yueoHoro npeamera «Dusnka» mo rogam 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueii u actpoHomuein. Vcmonb3oBaHWE W aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, MOJIYYEHHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
W3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeEM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1aCHOCTH.

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

CHUCTeMHO-IeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU pPeau3yeTcs MPEexIe
BCEro 3a CUET OpPraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YyYaroIIUXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
IpaKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTh KOCBEHHBIE H3MEPEHHUsI, HCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonbimoe BHUMaHUE yHIENsSETCA pPEIICHUI0 PACYETHBIX W KAueCTBEHHBIX
3anmay. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (hU3UYECKOU MOJIEIbIO, TO3BOJISIIONINE MPUMEHSATh U3YyUEHHbIE 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
oObsSICHEHHE TpOTeKaHUs (U3UYECKUX SBJICHUN M TMPOIIECCOB B OKpYXKarOIIEH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
¢bu3MKKN Ha ypOBHE CpelHEro o0Iero oopa3oBaHus JOKEH N3y4aThCs B YCIOBUAX
MpEeIMETHOrO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYIOBAHME JJiA BBIMNOJHEHUS YKa3aHHBIX B
nporpamMme mo (pU3MKe YUEHHUECKHX MPAKTHUECKUX pabdOT U JIEMOHCTPAILIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICMIOBAHMSI  M3y4YaeMbIX  SIBIIEHUA W MPOIECCOB, JOMIUPUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOIMXcS. TeMaTHYecKhe KOMILICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUS PU3UKH B 0011eM 00pa30BaAHUU SBJISIFOTCS:
dbopMHpoBaHUE MHTEpPECa U CTPEMJICHUS O0yYarolmuxcsi K HAyYHOMY H3y4YEHHUIO
MPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJE TMO3HaHUus W (GOpPMHUpPOBAHUE
HCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PECHHSI KaK pe3yjabTaTa H3yYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopmMupoBaHUEe yMEHUN OOBSCHATH SIBJICHUS C WCIOJIb30BAHUEM (PUBHUECKUX
3HAHWHN W HAYIHBIX JI0KA3aTEIbCTB;
dbopMHpOBaHUE TPEACTABICHUH O poau (QU3WKH JId  Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1enield oOecrneunBaeTCsl peleHueM CISAYIOMUX 3aad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero o0pa3oBaHuUs:
NpUOOpPETEeHNE CHUCTEMbl 3HAHUK 00 O00mMX (U3HUECKHMX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYI0  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPO(PU3UKHY;
dbopMHpOBaHUE YMEHH TPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3MYecKuX SBICHUN B MPUPOJE W JUIsl TPUHITHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM XU3HU;

OCBOEHHE CIOCOOOB PEIICHMS Pa3IMUHBIX 3aj]a4 C SBHO 3aJaHHON (puznueckoit
MOJICNIbIO, 3a/ay, MOAPAa3yMEBAIOIIUX CaMOCTOSITEIBHOE CO3AaHue (PU3NYECKOn
MOJICIIH, aJICKBAaTHON YCIIOBUSM 3a1a4H;

MOHUMaHUe (PU3UICCKUX OCHOB U NIPHUHIIUIIOB JICHCTBUS TEXHHUCCKUX YCTPONCTB U
TEXHOJIOTUYECKHX IMPOIIECCOB, UX BIMSIHUS HA OKPYXAIOILYIO CPENy;

OBJIAJICHNE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHWS W TPOBEICHHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a W HUHTEpHpeTanuu  WHOOpMAIH,
OTIpEJICICHHS TOCTOBEPHOCTHU MOTYYSHHOTO PE3yJIbTaTa;



CO3[JaHHE YCJIOBUM JUIA Pa3BUTHA YMEHHM IPOEKTHO-MCCIENOBATENBCKOM,
TBOPYECKOM J1eATEIbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 4aca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COAEPXKXAHUME OBYUEHUA
10 KITACC

Paznen 1. ®usuka 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 TEOPUM. |'paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HNHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

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

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U 1TaICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

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

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexaHukKe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunerndeckass sHeprus MarepuaqbHOW TOUYkH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

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

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPIUM CHUCTEMBI TElL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOM SHEpPrUH
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUN U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHne MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwIThl, AOKAa3bIBAIOIINE JUCKPETHOE CTPOEHWE BemecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCIUHEHUIA.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
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 HAa OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtMocCTh PO1IeCCOB B MPUPOIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y ienbHas Terora miasineHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU IOJIyYE€HUsI COBPEMEHHBIX MaTE€pHallOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npyu NnoOHM>KEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  anmekTpuueckoro moiid.  [IpuHuumn
CYNEPHO3ULIUNA DNEKTPUUYECKUX Moer. JIMHUM HanpssyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexkrpryeckast MPOHULAEMOCTb.

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

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. 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 CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyecKol nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IpUMECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpudYecKnid TOK B pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

Onextpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyecknue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

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

HaOmronenue smexktpoiusa.

MexnpeaMeTHble CBSA3H



Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

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

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

buonocus: mexanmdyeckoe ABUKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOU NIPUPOJIE.

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

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locTtossHHble  MarHuThl.  B3auMmojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JMHUKA MarHUTHOU
WHYKIINH TOJISI TOCTOSSHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. [[BHKeHUE 3apsKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABIXKYIIAA CWIa HWHAYKUUH. 3aKOH AJIEKTPOMATHUTHOU
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIAU OT CKOPOCTHU W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konebanwms. [lepuona, wactora, amrmumryga u (aza xoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHusAX. BbIHYKIEHHbIE MEXaHUUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiutorpaMMsl (3aBUCHMOCTH CHIIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHbLE 0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TIPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBa M IPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl JIMarHOCTHKAa B TEXHHKE M MEIWLIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Llemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: U MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpa’KEHHE,
peoMIICHUE, MOJSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHHUS cBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHWE W ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm cpera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

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

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3AMEJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB 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
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'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. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO PU3NyecKoil KapTUHBI MUPA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKEHHUE.

ConuHeyHas cucTema.

Connne. ConHeuyHast akTUBHOCThb. M cTounuk sHeprun ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapbel. UEpHBIE ABIPHI B sAapax
rajJaKkTHK.



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

MacirabHas 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 co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

bBuonocus: snekrpuyeckue SBIECHUS B JKUBOM Mpupoie, KoseOaTeslbHbIE
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTYpa TBEPIbIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
COJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM 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 MO3ULIMK 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aIluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHOU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINM BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;



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

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTHh JKOJIOTMUECKON KYJIBTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

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

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKOH HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYI0O M HCCIIEIOBATEILCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENENATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
TOCTHOKCHHSI,

BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX ¥ HEMATePUATLHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;

BJIa/IeTh HABBIKAMHU Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETalUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOJUTh AapryMEeHThl JIsi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJauyl B 00Opa30BaTeIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICATCITbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IaCTeH;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.
Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENIBHO OCYIIECTBJISATh IOWCK, aHAaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OIICHUBATh JOCTOBEPHOCTH HMH(POPMAIIUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpk AaHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOMU
JEATEIIbHOCTH;

pacmo3HaBaTh MPEINOCHUIKH  KOH(MJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;

OpUHUMATh  1IeJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLICHUMBATh KAue€CTBO CBOEro BKJAJa U KaXJOr0 y4YacTHHMKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
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
(GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATEIFHO COCTABIISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCHUTHh KOPPEKTHUBHI B NESITECIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  TIO3HABATEILHON  pediIieKCHMM  KaK  OCO3HAHMS
COBEPIIIACMBIX JIEUCTBHM W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHUIA;

UCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHX TMIPU aHAU3E pe3yJIbTaToOB
NeSATEeTbHOCTH;

PUHUMATh ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaTOB
NEeATEITbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B nponecce qoCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTrPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOmero ooOpa3oBaHMs Yy OOydYaroUIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, npeanoararonmii
c(OPMUPOBAHHOCTD:



CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATLHOE
COCTOSIHHIC, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW IMOITMOHAIBLHOU ChEpHI,
OBITh YBEPEHHBIM B ce0e;

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

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO SN U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepuaibHas TOUYKa, MHEpLUUaIbHasl cUCTeMa OTCUETa, aDCOIIOTHO TBEPAOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil PU pelIeHUU (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE TMaJIeHUE TeJ, JBM)KCHHUE TI0 OKPY)XHOCTH, WHEpLUs,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AlUsA, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIECHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPbITOM
COCyZA€, CBS3b MEXKAY [apaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIMOJb3Yys (U3UYECKHE BEJIWYUHBI:
KOOpAMHATA, NyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teia, CHia,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTEHUHAIbHAS SHEPIUs, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOINHOCTh; NpPH OINUCAHWK NPaBUIBHO TPaKTOBAThH
(bu3MYecKuil CMBICI MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W €JIMHUIIBI,
HaXoJUTh (OPMYJbl, CBA3BIBAIOLIME JTaHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMHU
BEJINYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTys XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CPeIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUsI W CIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIA, TMTOTEHITHAN, PA3HOCTh MMOTCHIIUAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (PU3HUECKUE
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 CpPeAHEH KMHETHYECKOW DHEPTUM TETUIOBOTO JBHKEHUS MOJICKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsinaa, 3akoH KylloHa, TpW ATOM pa3inyaTh CIOBECHYO
(bOpMYITMPOBKY 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
MIPOIICCCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO M3MEPEHHUS W MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (PH3WYCCKUX BEIUYHH B
BUJI€ TaOIUIl U rpadMKOB, ACNIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIEeNOBATEIHCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
Y TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIONMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyto HH(pOpMaLuIo;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: O€30MacCHOCTU MPU OOpAILEHUH C MPUOOpPAMHU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBATH padOTy TPYNIbl, PALMOHAIBHO pACHpEeNeNiaTh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsijl, JIyd CBETA, TOUYCYHBIA UCTOUYHHUK CBETA, SIACpPHAs
MOJieJb aToMa, HYKJIOHHAsh MOJIEJb aTOMHOTO siipa MpH pPElIeHUH (PU3NUECKUX
3a/ay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIKYIIMICS 3apsisi, 3JIEKTPOMArHUTHbIE KOJeOaHUs W
BOJIHbI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
untepdepenys, audpakuus ¢ TONApU3AIMSA  CBETa, JHNCIEPCHS CBETa,
doTornexrpudeckuit 3GphexT (horodddekrt), cBeToOBOE NaBiieHNne, BOZHUKHOBEHHE
JMHEWYAaTOro0 CHEKTpa aromMa BOJXOPOJA, €CTECTBEHHAs W MCKYCCTBEHHas
PaguOaKTUBHOCTB;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJIEW, MEPUOA M YacTOTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICII HCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U EAUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BETUYUHBI,

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapaJlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH TIPSMOJUHEUHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HANPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKECHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBaTh mpobiieMy/3amadyy M THUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHHUS M WMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBaHMUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiate pacu€THBIC 3aJa4d C $BHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4YEHHOTO 3HAUeHUS (PU3UUECKOUN BEIIMYUHBI,

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSACHATh MPUHUUIBI JEHUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh YCIOBHS MX O€30MacCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

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

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTaThb B TIpynme C BBHIMOJIHEHUEM pPA3IUYHBIX COLHUANBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NpPOrpaMMBbI Beero KOHTpﬁOJIbeIe HpaKTﬁnquKne 0GpazoBaTETbHbIC
padoTsI padoTsI pecypeb
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmaorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paszgen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHU BemlecTBa. MDa3oBbie 5 bubnmnorexa [JOK
' TIePEXOJTbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. JIEKTPOJAMHAMUKA
bubnunorexa LIOK
4.1 DTIEKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 2neKTpUYECKU TOK. TOKHM B 12 1 bu6muoreka [JOK

Pa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undgposBbie)
Ne n/mm NPOrpaMMEI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATEILHBIC
padoThbI padoThbI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosne. DJIeKTpOMarHuTHas 11 1 3 bubmumoreka [IOK
' HHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KOJICOaHMSI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHU4YeCKUEe U AICKTPOMAarHUTHBIC BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTBI KBAHTOBOW OTNITHKH 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 CTpocHue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC /1p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1

DeMeHThl aCTPOHOMUU M aCTPOPHU3UKU

7 1

bu6nmmoreka [JOK


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

Hroro no pazueny 7
Pa3nesn 6. OBOBIIAIOLIEE IOBTOPEHHUE
bubmuorexa [JOK
6.1 Oobmaromee nosTopenne 4 https://m.edsc];E).ru/Yf41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJunyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
w/n Tema ypoka Beero Konrpoububie IlpakTuyeckue — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcnl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA 04.09.2023 https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupOBaHUH Bubmorexa LIOK

2 COBPCMEHHOI HAYNHOI KAPTHIbI MiTPa, B ! 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeIbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTEIHPHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

. bu6mmorexa [IOK

4 PaBHOMEPHOC IPAMOIHMHCHHOC ABILKCHHE . 13.09.2023  https://m.eds00.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBHKCHHE 18.09.2023 ' https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MagECHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpusonnueliHOe nBuxkenue. J[BrmxeHue 1 bubnnorexka [JOK
MaTepUuaIbHON TOYKH 10 OKPYKHOCTH 25.09.2023 | https://m.edsoo.ru/ffOc3ada
[Tpuntmn otHOcUTEeNnbHOCTH ["anmues. Bubmorexa [IOK

8 Mnepuuanbisie cierems otctera. Hepssiit . 27.09.2023 ' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuina. HpI/IHLuEH BuGmotexa LIOK

9 cynepnosuuny cut. Bropo saxon . 02.10.2023  https://m.edsoo.ru/ffOc3bes
HeroToHa 1715 MaTepuanbHONH TOUKU

10 Tperunii 3akoH HpI0TOHA 111 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYEK 04.10.2023 | https://m.edsoo.ru/ffOc3be8

11 3akoH BceMupHoro TsaroreHusi. Cumna 1 bubnnoreka [JOK
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TAXKECTH. HepBaﬂ KOCMHUYECKasA CKOPOCTh

09.10.2023

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cra ynpyroctH. 3akon T'yka. Bec Teia 11.10.2023 ' https://m.edsoo.ru/ff0c3e18
s | oo Koot o Gus B LOK
16.10.2023 = https://m.edsoo.ru/ff0c3f76
KUJKOCTH WJIH ra3e
[TocTynaTenbHOE U BpaaTeabHOE
14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuiibl. [1nedo cubl. Y cinoBus 18.10.2023 = https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. MIMITyJIbC CHITBI. bubnnorexa [HOK
3aKkoH COXpaHeHUs uMIynbca. PeakTuBHOE 23.10.2023 https://m.edsoo.ru/ff0c43d6
TIBUKCHHC
o | oo, e Keserinon, B LOK
- 25.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW IHEPTHH
[TorenuuanbHas sHeprus. [loreHnuanpHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubnuoteka [JOK
npyXHuHBL [loTeHIIManbpHAs SHEpTUs Tena 08.11.2023 ' https://m.edsoo.ru/ffOc461a
BOJIM3M MOBEPXHOCTH 3eMITH
[ToTeHNMaTbHBIC U HETIOTESHITHATEHEIC
18 cune wmenenmo sexamaGcKort anepri buGmnorexa LIOK
13.11.2023 ' https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUU
JlaGopaTtopHnas pabota «McciaenoBanue
19 CBSI3H pabOThI CHITBI C U3MEHEHHEM
MEXaHMYECKOM 3HEpPTuu Tella Ha puMepe 15.11.2023
PaCTSDKEHUSI PE3UHOBOTO KTYTa»
20 cRuneviame T, Sacors uGanoresa LIOK
' ' 20.11.2023 https://m.edsoo.ru/ff0c4b74

COXPAaHCHUA B MCXAHUKECY
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21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

22.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep ABUKEHUS U B3aUMOJACHCTBUS
4yacTHI] BeniecTBa. Mojienu CTpoeHuUsl ra3oB,
JKUJKOCTEH U TBEPABIX TEIl

27.11.2023

23

24

Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostnuast ABoraapo

TermoBoe paBHOBecue. Temneparypa u e€
usMmepenue. [lkana remneparyp Llenscus

29.11.2023

04.12.2023

25

26

27

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUue MeHeneeBa-
Kinaneiipona

3akoH JlambToHa. ["a30BBIC 3aKOHBI

06.12.2023

11.12.2023

13.12.2023

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

28

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTHU MEX]y IapamMeTpaMu
COCTOSIHUS Pa3peKEHHOIO Ta3a

18.12.2023

29

30

31

32

M3onponeccsl B UACAIBHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

BHyTpeHHss dHEeprus TepMOAMHAMAYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemioTs! u padora.
BryTpeHHss 3HEprus 0JHOATOMHOTO
U7eabHOTO raza

Buasl Tennonepenaun

VY nenbpHas TEI0EMKOCTE BEIISCTBA.
KoauuecTBo TemnoTsl Ipu TCIuIonepeaayc.

20.12.2023

25.12.2023

27.12.2023

10.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
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AnrnabaTHBIN mporecc

33 ITepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubmuorexa [JOK
IPUMEHEHHE K H30IpoIeccam 15.01.2024  https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs po1ieccoB B IPUPOJIE. bubmumorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKHI 17.01.2024 ' https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII1/ TermoBoit bu6mmoreka [IOK
MalIiHBI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI 24.01.2024
37 DKoJ0ru4ecKue npooIeMbl
TEIUIOHEPTETUKHU 29.01.2024
38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI) 31.01.2024  https://m.edsoo.ru/ff0c6938
39 5&11%1@;11122%’;;;2 Tg\g;om,l bubmorexa [TOK
' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bubnnorexa [HOK
VciapeHue u KUIeHue 07.02.2024 https://m.edsoo.ru/ff0c63b6
a1 AOComoTHas M OTHOCUTEIbHAS BIAXKHOCTh bubnunoreka [JOK
BO31yxa. HacelleHHbI# map 12.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnnueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpHCTaIUIOB. JKHIKHE KpHCTaLTbL. 14.02.2024 ' https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctayuMzanus. Y ienbHas bubnnorexka [JOK
TeruioTa tiasiaeHus. CyonuMarus 19.02.2024 https://m.edsoo.ru/ff0c6708
44 YpaBHeHUe TerIoBoro 6ajganca bubmmorexa [IOK
21.02.2024 | https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3anus TeJl. DIEKTPUUECKUH 3apsi. bubnuorexa [JOK
JIBa BUIa DIEKTPUUYECKUX 3apsIOB 26.02.2024 https://m.edsoo.ru/ffOcbbcc
46 IIpoBOIHMKH, TUDTIEKTPUKH U bu6nmoreka [JOK
MOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHUSI 28.02.2024  https://m.edsoo.ru/ff0c6bcc
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OJICKTPHUYICCKOI'0 3apsaa

B3aumoneiictBue 3apsnoB. 3akoH Kynona.

bu6mmoreka [IOK

47 ToueuHbIl EKTPHUCCKUI 3apsi 04.03.2024  https://m.edsoo.ru/ff0c6ced
o | P o o B 10K
N . 06.03.2024 ' https://m.edsoo.ru/ffOc6df2
nonei. JInHun HanpsKEHHOCTH

49 Pabora cui 31eKTpocTaTHUECcKOro MoJsl. bubmmorexa [IOK
[Morenuuan. Pa3HOCTh MOTEHIUAIOB 11.03.2024 | https://m.edsoo.ru/ff0c6f00

o | e B 10K

’ 13.03.2024 ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi pOHUIIAEMOCTb
51 Onektpoémkoctb. Konnencarop bubmorexa HOK
’ 18.03.2024  https://m.edsoo.ru/ff0c7126

52 DNEeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
DHeprus 3apsHKEHHOT0 KOH/IEHCATOpa 20.03.2024  https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHast pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa" 01.04.2024
IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAILHOTO

54 anmnapara, CTpyWHOTO IIPUHTEPA. 03.04.2024
DeKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHre
3JIEKTPONIPUOOPOB
DNEKTPUUECKU TOK, YCIOBHUS €r0

55 cymectBoBaHus. [locTosunbiii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH 08.04.2024
OmMa jy1st yyacTka Lernu
[TocnenoBarensHOE, MapaieaIbHOE,

56 CMENIaHHOE COEIMHEHNE TPOBOTHUKOB. bu6mmorexa [IOK
JlaGopatopHas pabora «3yueHue 10.04.2024 ' https://m.edsoo.ru/ffOc74f0
CMEIIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

57 PaGota 1 MOILITHOCTP AEKTPUYECKOTO TOKA. bubnnorexa [JOK

3akoH J[xoyns-Jlenna

15.04.2024

https://m.edsoo.ru/ff0c7838
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3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe

bubmuorexa [JOK

58 sampIkanne. Jlaboparopuas pabora 17.04.2024  https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/1C uctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPHI. 22.04.2024
CBepx1npoBOAUMOCTb
60 DnekTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX MMYyYKOB 24.04.2024
[TonynpoBoiHUKH, X COOCTBEHHAs U
61 npuMecHas nposoaumocts. CBoiicTBa p—N- 06.05.2024 EESSJ,I'I;I/?TT]eeKCiaS(I)_E)OI’IJ/ffOC8 dae
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI T — '
DJIEKTPUUYECKHI TOK B pacTBOpax U
62 paciiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DIEKTPOIUTHYESCKAST TUCCOLIAAITHA. 08.05.2024  https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DNEeKTPUYECKH TOK B Ta3ax.
63 CaMOCI?FOﬂTeHBHLIfI 1 HECAMOCTOSITEILHBIN BH6H_HOTeKa HOK
13.05.2024  https://m.edsoo.ru/ffOc84ae
paspsa. Mouaus. [1nazma
DnekTpuueckue mprudophl U yCTPOCTBA U Bubmorexa [IOK
64 MX TIPaKTHYECKOE MpiMererte. [papia 14.05.2024 ' https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€301acCHOCTH
. bubmuorexa [JOK
65 OOobmaromuii ypoK «INeKTpOANHaMHIay 15.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIM bubnuorexa [IOK
9JIEKTPHUECKUI TOK. TOKH B pa3InIHBIX 20.05.2024 https://m.edsoo.ru/ff0c8a8a
cpeaax»
67 O06o6mraromuii ypok mo Temam 10 kimacca bubmiorexa LJOK

22.05.2024

https://m.edsoo.ru/ff0c8c56
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bu6mmoreka [IOK

68  Obobmarommit ypok no Temam 10 kiacca 1 24.05.2024  https://m.edso0.ru/ffOcsfec

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 3 3


https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema ypoka Koutpoabsnubie IIpakTnueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHH s
padoThI padoThI pecypcbl
[TocTosiHHBIC MATHUTBHI U KX
B3aumoieiictBue. MarautHoe nose. Bektop bu6mmoreka [IOK
1 . . 1 .
MarHUTHON MHIYKIUHU. JIMHUKM MarHUTHON https://m.edsoo.ru/ff0c9778
UHIYKIHH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmnbIT OpcTena B3£HMOHefICTBHe 1 bubmorexa [IOK
peTeIa. A https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHas padota «/3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA POBOJHUK
¢ TokoM. Cua Amniepa. JlaboparopHhas bubnnoreka [JOK
4 9 1 1 )
pabota «/ccnenoBanue IeHCTBHS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
efiCTBHE MarHUTHOTO TIOJIS Ha
5 I[BI/I)K csl 3apshKeHHYro yactuny. Cuna 1 bubmorexa [TOK
ABIDIYTIYIO p 4 - https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cunsl Jlopenua
DnexTpoMarauTHas HHAyKIus. [ToTok
6 BEKTOpa MarHUTHON uHAyKIuu. 31C 1
WHIYKIIAHA. 3aKOH AJIEKTPOMAarHUTHOU
unaykuun dapanes
7 JlaGopatopHnas pabota «/ccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUS! 3JICKTPOMArHUTHON MHIYKIIHI)) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
8 OJ1C camouHIyKIIMK. DHEPTUs MATHUTHOTO 1 bubnmoreka [JOK
MOJIsl KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
9 TexHudeckue ycTpoucTBa U ux 1

IMPUMCHCHUC: ITOCTOAHHBIC MArHUTHI,



https://m.edsoo.ru/ff0c9778
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3JIEKTPOMArHUTBIL, dJIEKTPOABUIATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAs [I€Yb

O6o0maromuii ypok «MarauTHoe moJe. bubnuorexa [JOK
10 .
DJIeKTPOMArHUTHAS UHIYKIUS https://m.edsoo.ru/ff0cab82
11 Konrponsnas padora no reme «MarHuTHoe bubmumorexa [IOK
oJie. DJICKTPOMArHUTHAS HHTYKIIHSD https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.
I"apmonunueckue xonebanus. Y paBHEeHUE bubmumorexa [IOK
12 . ;
rapMOHHYECKHX Kojebanwuii. [IpeBpamicaue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopuas padota «VccienoBanue
13 3aBHCUMOCTH MEPHO/Ia MAIIBIX KOJICOAHMIA
rpy3a Ha HUTH OT JUTMHBI HUTHA U MacChl
rpy3a»
Konebarenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMs B
14 HneaHI;))HOM KOJIeOaTeIbHOM KOHTYpE bubmorexa [IOK
ype. https://m.eds00.ru/ff0ch820
AHaNorus MeX1y MEXaHHUYECKUMHU U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna TomcoHa. 3aKOH cOXpaHEHUS
15 3Hep FI?III/I B UJI€aTbHOM Kone6aTEan0M bubmmorexa [TOK
P s https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[Ipeacrasnenue o 3aTyxaromux
16 KoseOaHusX. BeIHyKIeHHbIE MEXaHUYECKUE bubnmnoreka [JOK
koneOanus. Pezonanc. BeiHyxIeHHBIC https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIEC KoeOaHus
Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO bubnnoreka [JOK
17 - .
TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HANTPSHKCHHUS
18 Tpanchopmarop. IIponsBoacTso, nepegaua

n HOTpC6J'ICHI/IC BHGKTqueCKOf/'I OHCPIUun
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YCTpOHCTBO U MPAKTHUECKOE MPUMEHEHUE

19 AJIEKTPUUYECKOTO 3BOHKA, FeHEpaTopa bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JJMHHI 3JIeKTponepeaad
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucnosib30BaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctb bubnmoreka [JOK
pacrpoCTpaHCHHS U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Torepeunsle U MPOAOIBHBIE BOTHBI
29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnnoreka [JOK
ckopocTb. [Ikana 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokanus
o5 Konrponsnas pabdora «Konebanus u bubnnorexa [HJOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
% omoponor cpere. Tomemtt neromms ubmiorera LIOK
' https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
| omemme e S e B LOK
) https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
| o oo ooy e B 10K
' https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKCHUS
29 JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
MoKa3aTessi MPEeIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIuH3bL. HOCTpoevHHe n300pakeHHi B JIMH3E. Bubmorexa LIOK
30 dopmysa TOHKOH JIMH3EL. Y BeJTUYCHHE

JIMH3BbI

https://m.edsoo.ru/ffOcddle
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JlaboparopHas padorta «/ccnenoBanue

31 . .
CBOMCTB M300paKEHUN B IMH3AX)
Hucnepcus ceeta. CIoKHBIN cocTaB 6e10ro
32 ceera. [[Ber. JlabopaTopHas pabora
«Hal0nroieHne qucrepcuu CBETay
33 Wutepdepennus ceera. Audpakius cera. bubmumorexa [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
36 MEX&HEKI/I. II)TO(:TyJIaTL,I crenraJIbHON Bronmozexa LIOK
https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIILHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amMenienue BpeMeHIII/I " CI())KpaIJ_IeHI/Ie Bronmozexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 qaCTII)/ILIBI. CB;BLy MaC(IZ)BI C DHEprueu u bubmmorexa LJOK
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
39 KonTponbhas padota «Ontuka. OCHOBbI bubnnoreka [JOK
CTCUATBHON TEOPUH OTHOCHTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubnuoreka [IOK
uMIyJsbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnmnoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl Portodrddexra. YpaBHeHUE
42 3171HmTeI(711)Ha I[qu})lq)(bOToa(b(geKTa. «KpacHas bubmorexa HOK
https://m.edsoo.ru/ff0d015e
rpanuta» hotodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnuotexa [JOK
XUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuueckue yCTpoiCTBa U MPAKTUYECKOE
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npuMeHeHue: GporolsieMenT, poToaaTuuk,
COJTHEYHast OaTapesi, CBETOIUO

Permrennie 3agad mo reme «DIEMEHTHI

bubmuorexa [JOK

45 KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
o |Som e Towon Onm BuGorea 10K
' https://m.edsoo.ru/ff0d091a
[1nanerapHast MoJesIb aTOMa
bu6mmoreka [IOK
41 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
48 mopexote atows < ooro spom amepn ubmioera LIOK
g https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl cnektpos
BonnoBrble cBolicTBa yactull. Bonusl e

49 Bpoitnsa. KopnyckynisspHO-BOITHOBOM bubnnorexa [HOK
nyanu3Mm. CIOHTaHHOE ¥ BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue

TKPBITH HOAKTUBHOCTU. OTIBITHI
50 gemiocbopiﬁ?o gipeﬂenggnm (C)OCTaBa bubmorexa [TOK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOIO U3TyYEHUS
CoiicTBa anb(a-, 6eTa-, raMMa-u3IydeHuUs.

51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.

52 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo0.ru/ff0d1162
U3JIy4yeHue
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble

53 peaknuu. Snepusiii peaktop. [Ipodaemsr, bubnuotexa [JOK
NEPCIEKTUBBI, SKOJIOTMYECKHE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH

54 DneMeHTapHble yacTulbl. OTKpBITHE bubnmnorexa [JOK

MO3UTPOHA. MeTo 1bI HAOTIOICHUS U

https://m.edsoo.ru/ff0d0e38
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55

56

perucTpanuu 3JIeMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTaabHbIe
B3auMoCHCTBUA. EAMHCTBO dusnueckoit
KapTUHBI MUPay

Bun 3Bé3aH0ro HeOa. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOE IBH)KEHHE,
ConneyHas cucTeMa

Connne. ConHedHass aKTHBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

57

58

59

60

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI IVIABHOM MOCJIE10BATENILHOCTH.
Bnytpennee crpoeHue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXKACHUHU U 3BoJtonuu CosHLa u
3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanmaktuke. I'anmaktuky. YE€pHbIE BIPHI B
sJlpax raJlakKTUK

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bosbiioro B3psiBa. PennkToBoe u3nyueHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUU

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U aCTPOPUIUKK»

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ITUYECKOH cdepax AesaTeIbHOCTH YeT0BeKa

63

O6o06maromuit ypok. Poib u mecro ¢pusuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa




O6o0maromuii ypok. Poib ¢puzudeckoit

64 TeopHH B (HOPMUPOBAHUU MIPEJCTABICHUI O 1

(bu3nvecKoil KapTHHE MUpa

O6o0maromuii ypok. Mecto pu3n4ecKoit
65 KapTUHBI MUPA B 00IIEM STy 1

COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX

MPEJCTABICHUI O IPUPOJE
66 Hrorosoe noBropenne. MarnuTHoe mosie. 1

DNeKTpOMarHuTHas HHIYKIUS
67 Hrorosoe MOBTOPCHHUC. Ontuka. OCHOBBI 1

CIEIUANTBHON TEOPHH OTHOCUTEIIEHOCTH

Hrorosoe nmoBTopenue. Kanrosas (usuka. bubnnorexa [HOK
68 1 .

DJeMEHTBl aCTPOHOMHUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I1O 68

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Msxumes I'.4., byxosues b.b., Corckuit H.H. ®u3uka, 10 knacc: yueOHUK miis
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbI ypOBEHb /MOJ peaakuuen
[TapdenTtreBoit H.A., MockBa «IIpocBemenuey, 2019

Msxkumes I'.JI., Byxosnes b.b., Uapyrua B.M. ®usuka, 11 kimacc: yueOHHMK
I 001e00pa30BaTeIbHBIX OpPraHU3allui: 0a30BBIi YPOBEHb /MO pelaKiueit
[TapdentbeBoii H.A., Mocksa «IIpocsemenuey, 2019

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

I'pomueBa O.U. Coopuauk 3amau o ¢usuke. 10-11 kmacc. MockBa «IK3aMen»,
2016

[TapdentheBa H.A. COopnuk 3anau no gusuke. 10-11 knacc: yuedbHoe nmocodbue
s o0mieo0pa3oBaTeNbHBIX — OpraHu3anuii: 0a30BbIi  ypoBeHb, MoCKBa
«ITpocsemienue», 2017

CaypoB HO. A. ®usuka. Iloypounsie pazpaborku. 10 kmacc: mocobue ajis
o0meoOpaszoBarenbHbIX opranu3anuii, Mocksa «IIpocBemenue», 2015

CaypoB 1O. A. ®wusuka. Iloypounsie pa3paborku. 10 kmacc: mocoOue mis
0011e00pa3oBaTeNbHbIX OpraHu3anuii: 0a30BBIA W YIIIYOJCHHBIH YPOBHH,
Mocksa «IIpocsemienue», 2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru
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