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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsbl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxonaa. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanmsm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3MKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

IUIAHUPYEMBIE pPEe3yJIbTaThl OCBOCHUS Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3yIbTaThI 110 ToAaM O0Oy4EHHS;
coziep>kanue yueoHoro npeamera «Ousuka» no rogam 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. IKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
OpUMeHeHue (U3MYECKUX 3HAHUM  ompenenser XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAayYHOW KapTUHBI MHUpa oOydarolmuxcs, B (OPMUPOBAHHE YMEHUN MNPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUM.

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

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

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0benMHEH BOKpYr ¢u3nyeckux Teopuil. BenymuMm B Kypce sBIsieTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHAIa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
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
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKOM 0€30MacCHOCTH.

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

CHUCTeMHO-IEeSATENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJII W OIEHKH, OCYIIECTBISCTCS  y4aCTHHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOLIME MPUMEHSATh N3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIM [JIsi CUTyallud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOTO0 KaOuHeTa (U3HKW WIM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0AMMOEe JIabopaToOpHOE OO0OpYIOBAHHME JJi BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX 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
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:
dbopMHpoBaHUE MHTEpECa U CTPEMJICHUS O0YyYarolmuxcs K HaAyYHOMY H3Y4YEHUIO
MPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJACTABICHUNA O HAYYHOM METOJE TMO3HaHUus W (GOpPMHUpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa H3yYCHHsS OCHOB
CTPOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopmMupoBaHUE€ yMEHUN OOBSCHATH SBJICHUS C MCIOJIB30BAHUEM (PUBHUECKUX
3HAHWHN W HAYIHBIX JTOKA3aTEIbCTB;
dbopMHpOBaHWE TPEACTABIACHUH O pPOAM (U3UKA I Pa3BUTHSA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1enield oOecrneunBaeTCsl peleHueM CISAYIOMUX 3aad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero o0pa3oBaHuUs:
MpUOOpPETEeHUE CHUCTEMbl 3HAHUN 00 O00mUX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHY0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;
dbopMHpOBaHUEe YMEHH MPUMEHSATh TEOPETUUYECKUE 3HAHUA IS OOBICHEHUS
bu3nUecKuX SBICHUN B MPUPOJE W JUIsI TPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMUHBIX 3a7a4 C SBHO 3aJaHHON (Pu3nueckoit
MOJICNIbIO, 3a/ay, MOAPAa3yMEBAIOIIUX CaMOCTOSITEIBHOE CO3AaHue (PU3NYECKOn
MOJICIIH, aJICKBAaTHON YCIIOBUSM 3a1a4H;

NMOHUMaHUe (U3UICCKUX OCHOB U TIPUHIIMIIOB JICHCTBHS TEXHUYSCKUX YCTPONCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB, UX BIMSHUSA HA OKPYXKAIOIIYIO CPEIY;

OBJIAJICHWE METOJaMH CaMOCTOSTEIbHOTO IUJIAHUPOBAHWS W TMPOBEICHHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaIM3a MW HUHTEpHpeTanuu  WHGOpMAIH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJTYYEeHHOTO Pe3yIbTaTa;



CO3[JaHHE YCJIOBUM JUIA Pa3BUTHA YMEHHM IPOEKTHO-UCCIENOBATENBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

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 mporpamMmme 1o (QU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO IO3HAHUSA

®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.
dusnueckre 3aKOHbI U TEOPHUH. I'paHUIbI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBwkeHue. JIBMKEHHE  MATEpUAIBHOW TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWXKEHUS Tejla, OPOIICHHOTO MO YrjoM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOMU
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 aBuKeHUS Tenna, 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 MatepuaibHbIX 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. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue YCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHUE: TMOIINUITHUKH,
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 AJCHHH.

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 CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibca Tella. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nepopMuUpoBaHHON  mpyxuHbl. [loTeHnumanbHas SHeprus Tena  BOJIU3U
IIOBEPXHOCTU 3EMIIU.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

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

Paszgea 3. MoaexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

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

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOTO raza. AOCOJIIOTHAs TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OmnbeiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepMoanHaMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeNIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHY.

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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOKku U3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

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

Mogenu napoBoil TypOWHBI, IBUTATENISI BHYyTPEHHETO CTOPaHUsl, PpEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHASA BJIAXXHOCTh BO31yxa. HacelmeHHbll map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctayioB. Kunkue kpuctamiasl. CoBpemMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJIM3anus. Y ienbHas Teriora miasiaeHus. CyOaumanust.

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 HACBHIIIEHHBIX NAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. dnexkmpocmamuxa

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

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeuHbIN JNEKTPUUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTE  dnekTpuueckoro  mois.  [IpuHnumn
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJiel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOrO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTeHIHANOB. [IpOBOJHUKM M JIUANEKTPUKHM B DIIEKTPOCTATUYECKOM IOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

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

TexHuueckue yCTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, DJJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

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

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

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

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

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

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

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

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

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

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

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



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

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, Hay4yHbIA (pakT, rumotesa, (puanyeckas BeIMYMHA, 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 TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM MHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

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



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBMXKYILAsl CUJa WHIAYKIUU. 3aKOH BJIEKTPOMATHUTHOU
uHaykunu @apanes.

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

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLIHMH. OJIEKTPOJBIXKYILIAs Cuja
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

Jevictre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM MHAYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

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



[lepemennbiii  TOK. CUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

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

Habmroenue 3aTyxaronmx KoueoaHuii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHc mpu MOCIENOBATEIBHOM COCAMHEHUU PE3UCTOpa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanue 3aBUCMMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENA W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEJIOMIICHUE, MOIsSpU3anus, AUPPaKIs,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpPOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX 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,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

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

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CioxHbIi coctaB Oenoro cBeta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

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

[Tonsapu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue nokaszaress NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTs
CIIEIUAJIBHOM TEOPHH OTHOCHUTEIBHOCTU: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaIleHUE
JUTUHEL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBHenue DiHmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

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

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

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

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

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 TPOTOHA W HeWTpona. Hykmonnas moxaens sinpa ['eitzenbepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siapa.

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 PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHIMUMOEC
JIBUKCHHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE OBIPBI B sSApax
rajaKkTHUK.



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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3nku u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OMOJ0OTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxka: peUIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIIOCKUX PUTYp U 00BhEMA Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMUECKAS] CTPYKTYypa TBEPIBIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpATOp TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Du3nuka» JA0HKHbBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAaX IPa)kIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3aliy;

YMEHUE B3aUMOJIEHCTBOBATH C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTHU3MA;

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

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

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

CHOCOOHOCTh OLIEHHMBAaTh CUTYallMI0 UM MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILIETo;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyayieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKU3HECHHBIC ILJIaHbI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

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

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBHIA B OKPYKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

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

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIFHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,

BBEISIBIIATH  3aKOHOMEPHOCTH W TPOTHBOPEYMsT B  paccMaTPHUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUN ACATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

BIIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHSATHUSIMH W METOJaMU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHHSI,

BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlNHA, TMPEeOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBaTh 3aady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh APTYMEHTHI JIJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

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

BJIAJICTh HABBIKAMHU MOJyYeHUS MHPOpMaAUK (U3HUYECKOTO COJIECPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCITOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEPKAHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKH U BO BHE-YPOUHOUH
JIESITENBbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JAEUCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4YaCTHUKA KOMAaH]bl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEIbHOCTh B 00JacTu
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U NIPEANOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIGHWBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIa/JeTh HAaBBHIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUS
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHMBAaTh PHUCKM U CBOEBPEMEHHO IPUHMMATh pPEIHICHUsS IO HUX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKH.

B mpomecce nocTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHHWE, CIIOCOOHOCTh aJaNTUPOBAThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

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

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

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 HAy4YHON KAapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepuaibHas TOUYKa, MHEpLUHUaIbHas cUCTeMa OTCUETa, a0COIIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApEHHE, KOHJACHCAIMS, TUIABJIEHWEe, KPUCTAUIU3AIusl, KUTICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSHUS Ta3a B  HM30MPOIIeccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWUYECKOC IBIKCHHE, WCIIOIB3YS (DU3NUCCKUE BEIIMYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIBC TeJla, KWHETHYECKash DHEPTrus, NMOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYHMH, WX OO0O3HAYCHUS W CIUHHIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3Ya (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMmIlepaTrypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJB3YEMbIX BEIUYHH, HX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NUYECKHE BETWYMHBI: AJICKTPUUCCKUHN 3apsif,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeITMYMH, 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 tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
INPUHINAIN CYNEPNO3UIIUA CHJI, TPUHITUII PABHOINPABUS HHEPIIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsina, 3akoH KyioHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHsS MX O€30MMaCHOTO WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMparh YCTAaHOBKY M3 MPEIJI0KECHHOTO O0OpYIO0BaHMS, IMPOBOAUTH OIBIT U
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYHH, IPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy (U3MYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOI01aTh MpaBmiia 0€30MacHOTO TPyJa MPU MPOBEJACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;



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

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATD MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHUpA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPHU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILLEH Cpele;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE PAaCCMATPUBAEMOMN MTPOOIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B PA3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE NEUCTBUSA TOKA, B3aUMOJCHCTBHE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTepdepeHnus, audpakuus U TOMIPU3AIMs  CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
ANEKTPUUECKUIN 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMNpSHKEHHE, DIIEKTPUUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CHiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHHUS M TPOLECCHI, HCIOIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIBI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXpPAHEHUs SHEPTUU, 3aKOH COXPaHEHUsI MMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, 00JIACTH)
MPUMEHHUMOCTH;

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

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh JKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbBIC M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH: MpU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEIOYKY PACCYXKXIEHUH C OMNOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMylo HH(OPMALINIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

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

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbsSI U COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinyecTBo yacoB DJIeKTPOHHbBIE
Ne /i HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
B NMPOrpaMmblI Bcero Kontponensie | Iipakraieckne o0pa3oBaTejbHbIE
padoThI padoTshI pecype
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOIbl HAYYHOTO [MO3HAHUS 2 bubmorexa LHOK
' BT HayH https://m.edso0.ru/7f41bf72
Uroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnnoreka IIOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 i ! https://m.edsoo0.ru/7f41bf72
bubmnorexa IIOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
3.2 OCHOBEI TEPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BeliecTBa. DazoBble 5 bubnmnoreka [JOK
' TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pa3znen 4. 9JIEKTPOJJNHAMUKA
but6mmorekxa [IOK
4.1 DTIEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 21eKTpuYecKuil TOK. TOKHU B 12 1 bubmmoreka [JOK



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

‘ PA3JIMIHBIX CPCAAX

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

Hroro no pazneny 22
PezepBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJsmyecTBo 4yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM Konrpoasmbie | Mpakruueckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paznea 1. JIEKTPOJIMHAMUKA
11 MaruauTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [JOK
WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnuorexa [JOK
KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI ) 1 Egg;?ﬁ;i;igfrﬁﬂ f41c97c
23 | Onruia 10 3 tips/im ed00 N 7641097
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIELHIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 1 bubnunoreka [JOK
' OTHOCHTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 CTpocHue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7

Pa3znen 6. OGOBHIAIOIIEE IOBTOPEHUE

bubmuoreka [JOK

6.1 Obo0maiomee nosToperHe 4 https://m.edsi.ru/7f41c97c
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

10 KUIACC
N KoymmyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
/i Tema ypoka Beero Kontpoiasbubie | [IpakTruyeckue W3yueHust o0pa3oBaTe/IbHbIE
padoThI padoThI pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO]Ibl TIO3HAHHS OKPYKAIOIIET0 MUPA 01.09.2023 | https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHUPOBAHUHU Bubmorexa [IOK

2 COBPEMEHHO HAYUHOI KAPTHHKI MU, B 1 05.09.2023 | https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON JESITETbHOCTH JII0IEH o - '
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBIKeHus1. [lepemenienue, CKOpoCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe

. bubmuorexa [JOK

4 | PasHOMEpHOE IPAMOIHHCIHOE ABIDKeHIE ! 15.09.2023 | https://m.eds00.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubnnorexka [JOK
JBHKCHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CcBOOOIHOTO MaICHUS 22.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnnorexka [JOK
MaTepHaIbHON TOUYKH 10 OKPY>KHOCTH 26.09.2023 | https://m.edsoo.ru/ff0c3ada
[Tpunumn otHOCUTENnbHOCTH ["anmuies. Bubnorexa [IOK

8 Huepuumansubie cuctemsl otcuera. [lepBrbiit 1 29.09.2023 | https://m.edsoo.ru/ff0c3bes
3akoH HproTOHA T — '

Macca tena. Cuina. [IpuHnun Bu6mmorexa IJOK

9 | cynepnosuumm e Bropoii saxon 1 03.10.2023 | https://m edso0.ru/ffOc3bes
HeroToHa as MmaTepuanbHON TOUKU

10 Tperunii 3akoH HbI0TOHA 1151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYEK 06.10.2023 | https://m.edsoo.ru/ffOc3be8

11 3akoH BceMupHoro taroreHus. Cuna 1 bubnnoreka [JOK
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TAXKECTH. HepBaﬂ KOCMHUYECKasA CKOPOCTh

10.10.2023

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. 3akon I'yka. Bec Tena 13.10.2023 | https://m.edsoo.ru/ff0c3el8
15 | o Kol .o Busorea 101
P P 16.10.2023 | https://m.edso0.ru/ff0c3f76
KHUJIKOCTH WJIM Ta3e
[ToctynarensHoE U BpaliaTelbHOE
14 JIBIDKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [Inedo cumbl. Y cnoBus 17.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBecHsI TBEPAOTO Tena
HNmmynbc MaTepHanbHONM TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. MIMITyJIbC CHITBI. bubnnorexa [HOK
3aKoH cOXpaHeHUs uMImynbca. PeakTuBHoe 20.10.2023 | https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
o | o semoe cum. Kanereoan Busorea 101
P b o, Cop 24.10.2023 | https://m.eds00.ru/ff0c4502
M3MEHEHUN KHHETUYECKON SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro aepopMUpPOBaHHOM bubnunoreka [JOK
npyuHbL. [I0TeHIIMaTbHAS SHEPTUs Tea 27.10.2023 | https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMJITH
[ToreHnanbHbIE U HEMOTEHLIUAIBHBIE
cuitbl. CBs3b paboTHI HENOTEHIHANLHBIX Bu6morexa LIOK
18 CHJI C U3BMEHEHUEM MEXaHNYECKOW YHEPTUU 7.11.2023 .
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXpPaHEHUS
MEXaHUYECKOH IHeprun
JlaGopartopHas pabota «MccnenoBanue
19 CBSI3U PaOOTHI CHITBI C I3MEHEHUEM
MEXAHUUYECKOM HEPTUH Tella Ha IPUMEpE 10.11.2023
pacTSHKEHUST PE3HHOBOTO )KT'yTa
20 KonTponbhas pabota no teme bubnnorexa [JOK
«Kunemaruka. JlnHamuka. 3aKOHBI 14.11.2023 | https://m.edsoo.ru/ff0c4b74
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COXpPAaHCHHUA B MCXAHUKEY

OCHOBHBIE ITOJIOKCHUS MOJICKYJISIPHO-

21 KHMHETHYECKOU Teopuu. bpoyHoBCcKkoe bubmorexa LHOK
pHi. bpoyH 17.11.2023 | https://m.edsoo.ru/ffOc4dc2
newkenue. ubdysus
XapakTtep JBUKCHUS M B3aMMO/ICHCTBHSI
22 4ACTHL BELLECTBA. Mopenu cTpoeHus Ta30B, 21 11.2023
XKHUJIKOCTEH U TBEPHBIX TEI
23 Macca mounekyi. KonnuecTBo BeliecTsa.
IToctosiHHas ABorajpo 24.11.2023
, TOYKA POCTA,
24 TermmoBoe paBHOBecue. TemnepaTrypa u eé LnpoBas GusmcCKas
u3mepenue. lllkana temneparyp Llenbcus 28.11.2023
nabopaTopus
o5 Hneanpusii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHrne MKT 01.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIlepaTypa Kak Mepa
2% CpeaHEel KHHETUYECKON SHEPTUU ABUKCHUS 5122023 bu6mmoreka [IOK
MoJIeKyN. YpaBHeHHe MeHeneeBa- T https://m.edsoo.ru/ff0c511e
Kianelipona
27 3akoH JlanmbToHa. I"'a30BbIe 3aKOHBI 8.12.2023
JlabopaTtopHas padota «Hccnenoanue TOYKA POCTA,
28 3aBUCUMOCTH MEX]ly ITapaMeTpaMu udpoBas Gpusnueckas
12.12.2023
COCTOSIHUS Pa3peKEHHOT0 Ta3ay naboparopust, Nel8
29 M3omnponeccsl B HI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduyeckoe MpeacTaBIeHHe 15.12.2023 | https://m.edsoo.ru/ff0c570e
BHyTpeHHsI SHEpTUs TePMOAUHAMUYECKOM
o | Shcmmsn necon e, Busorea 0K
pabota. 19.12.2023 | https://m.eds00.ru/ff0c5952
BHyTpeHHsIsT SHEPTUS 0JTHOATOMHOTO
UJCabHOTO rasa
31 Buasl Tennonepenaun bubmorexa LHOK
g pest 22.12.2023 | hitps://m.eds00.ru/ff0c5c36
32 Y nenbHas TeIIOEMKOCTH BEIECTRA. bubmmoreka [JOK



https://m.edsoo.ru/ff0c4dc2
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KonruecTBOo TEIIOTHI MPH TeILIoNepeaaye.
AnmabaTtHBbIi mporecc

26.12.2023

https://m.edsoo.ru/ff0c5c36

[IepBblil 3aKOH TEPMOJAUHAMUKU U €TI0

bubmuorexa [JOK

33 NPUMEHCHHE K U30IMPOIIECcaM 29.12.2023 | https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtuMocTh MporeccoB B MPUPOJIE. 9.01.2024 bubmuorexa [JOK
Bropoii 3aK0H TepMOIMHAMHUKH T https://m.edsoo.ru/ff0c6230
ITpunnun nevicrBus u KII/ TermoBoi
35 MaiuHbl. UHKEeHep 1m0 3KCIIyaTaluu bubmuorexa [JOK
TPAHCHOPTHO-TEXHOJIOTHYECKHX MAIIHH 12.01.2024 | https://m.edsoo.ru/ff0c600a
U KoMILIeKCcoB. [Ipopmunumym
36 uxn Kapro u ero KITJI 16.01.2024
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKH 19.01.2024
38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMHKI) 23.01.2024 | https://m.edsoo.ru/ff0c6938
39 5184};121??11;?;226&:;;2 Tg\g;ompl bubmorexa HOK
' 26.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTMTHAMHKI)
TOYKA POCTA,
[TapooOpa3oBaHue U KOHICHCAIIHS. M poBas GusiiecKas
40 Hcnapenue u kuneHue 30.01.2024 Haboparopus
P T bubmuorexa [JOK
https://m.edso0.ru/ff0c63b6
a1 AOcomoTHaAs 1 OTHOCUTENIbHAS BIIAYKHOCTH 2.02.2024 bu6mmoreka [IOK
Bo31yxa. HacklmeHHsblil map T https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tea. AHU30TPOIHS CBOMCTB 6.02.2024 bubnuorexa [JOK
KpUcTaioB. XKuikue KpucTauibl. o https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepralIbl
43 [InaBnenune u kpucTayuM3anus. Y genbHas 9.02.2024 TOUYKA POCTA,

TCIJIOTA IIJIaBJICHU . CY6J'II/IM8.I_II/ISI

nudposast pusudeckas
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nabopaTopus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

44 VYpaBHEHUE TeIIOBOro OajlaHca bubmorexa LIOK

P 13.02.2024 | https://m.eds00.ru/ff0c6820

45 DneKTpu3zanus Tei. DINEKTPUIECKUH 3apsi. bubnmoreka [JOK
JIBa BH/1a DJIEKTPUUECKUX 3apAI0B 16.02.2024 | https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U Bubmorexa LIOK

46 HOTYNPOBOJHHKH. 3AKOH COXPAHCHNUA 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsjia

47 BsaumopeiictBue 3apsaaoB. 3akon Kynona. bu6mmoreka [JOK
ToueuHbIl JEKTPHUUCSCKHUI 3apsi 23.02.2024 | https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS. Butmorexa LIOK

48 Hprrign Cynepriosuiii S1CKTpHYECKX 27.02.2024 | https://m.edsoo.ru/ffOc6df2
nosnei. JInnun HanpsHKEHHOCTH T — '

49 Pabora cun anekTpocTaTHuecKoro moJs. 1.03.2024 bubnnorexa [JOK
[Torenuunan. PazHocTh MOTEHIIMAIOB T https://m.edsoo.ru/ffOc6f00
[TpOBOAHUKY M TUAJIEKTPUKH B

50 AIIEKTPOCTATUICCKOM ITOJIC. 5.03.2024 ﬁggglflﬁee%i,(iorﬁ/fmﬂom
JusnexTpudeckas MpOHULIAEMOCTh — '

51 OnekTpoéMkocTh. KoHieHcaTo bubmorexa [IOK

P - ot P 12.03.2024 | https://m.edsoo.ru/ff0c7126

50 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnuoteka [JOK
OHeprus 3apsKEHHOr0 KOHAEHCaTopa 15.03.2024 | https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHIeHcaTopa" 19.03.2024
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO

54 amnmapara, CTpyWHOTO MPUHTEpa. 99 03.2024
DneKTpocTaTHYecKas 3amuTa. 3a3eMIIeHIe R
3JEKTponpuOOpOB

55 DJIEKTPUYECKHI TOK, YCIOBHS €T0 TOYKA POCTA,
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cymiectBoBanus. [Tocrosauusiil Tok. Crita

02.04.2024

nudposas pusnueckas

toka. Hanpsxenue. ConpoTusienue. 3aKoH naGopaTtopus
Owma 17151 yyacTka 1enu
TOYKA POCTA,
[TocnenoBarenbHOE, MapaieIbHOE,
uposast pusudeckas
56 CMEIIAHHOE COSAMHCHHUE TPOBOTHUKOB. 5.04.2024 | naGoparopis
JlaGopaTtophnas padota «3yueHue T Bubmiorexa [IOK
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOITHOCTH JIEKTPUUYECKOTO TOKA. 9.04.2024 bu6mmoreka [IOK
3akon Jlxoyns-Jlenna T https://m.edsoo0.ru/ff0c7838
3akon OMa 11 OJTHOM (3aMKHYTOM ) TOYKA POCTA,
anexkTpuyeckoit uenu. Koporkoe uupoBast pusnueckast
58 3ambIkanue. JlabopaTopHas pabora 12.04.2024 naboparopus
«3mepenune DJIC uCcTOUHMKA TOKA U €TI0 T bubmuorexa [JOK
BHYTPEHHETO CONPOTHBIICHUS https://m.edsoo.ru/ff0c7ae0
DNEKTPOHHAS TPOBOAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI. 16.04.2024
CBepXmpoBOIUMOCTb
60 DneKkTpuueckuii Tk B Bakyyme. CBoMCTBa
AJIEKTPOHHBIX MTYYKOB 19.04.2024
[HonynpoBoaHUKH, UX COOCTBEHHAS U Bubmorexa [IOK
61 NPHMECH IPOBOZMMOCTS. CBOHCTBA p—N- 23.04.2024 | https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
6 paciuiaBax 3JeKTPOJIUTOB. bubnunoreka [JOK
DIEKTPOTUTHYECCKAS TUCCOIHALINS. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DNEKTPUYECKHd TOK B Ta3ax.
63 CaMOCTOSITETLHBIA U HECAMOCTOSI TEILHBIN 3.05.2024 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c84ae
paspsia. Mosaus. [1nazma
64 DneKTpruuecKue Mprudophl U YCTPOMCTBA U 7.05.2024 | bubmmoreka [JOK



https://m.edsoo.ru/ff0c74f0
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UX MpaKTUYecKoe npuMeHenue. [1paBuia
TEXHUKHA 0€30IIaCHOCTH

https://m.edsoo.ru/ff0c86fc

. bubnmoreka [JOK
65 Obodmaiomuii ypox «IIeKTpoMHaMuIay 1 14.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubmumorexa [IOK
9JIEKTPUUECKUI TOK. TOKH B Pa3InNYHBIX 17.05.2024 | https://m.edsoo.ru/ff0c8a8a
cpemax»
. bubnmoreka [JOK
67 Obobmaromuii ypox o remam 10 iracca . 21.05.2024 | https://m.edsoo.ru/ff0c8c56
. bubmuorexa [JOK
68 Obobmaromuit ypox o remam 10 wacca . 24.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJIbLHbIC
/i Yp Beero OHTPOJILHBbIE PaKTHYECKHE H3ydenus p
padoThI padoThI pecypcbl
[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoeiicteue. MarautHoe nose. Bektop 1 bubnmoreka [JOK
MarHUTHON MHIYKIWU. JIMHHKM MarHUTHOR https://m.edso0.ru/ff0c9778
WHIYKIAH

TOYKA POCTA,
MarauTtHoe 1nosje NPOBOJHUKA C TOKOM. uupoBas pusnveckas

2 OmneiT Opcrena. Bzaumopeiicraue 1 nabopatopus, Nel 1

MPOBOJHUKOB C TOKOM bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe
JlaboparopHas pabora «/3yuenue bubmmoreka [JOK

3 1 1 .

MarHUTHOTO TOJISI KATYITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJIHUK

4 ¢ TokoM. Cuta Amriepa. JlaboparopHast 1 1 bubnuorexa [JOK
pabota «VccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM))

5 H}f}?}chBHe Mca; };IE/IIT;I)(I)(Z(I)-IPI;I szgq}alliTH Cuna 1 bubmorexa [IOK
ABIPRYIYIOCA SADBREHILY w https://m.eds00.ru/ff0codf4
Jlopenma. Pabora cunsl JlopeHna
DnexTpoMarHuTHas HHAyKIHs. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1
WHIYKIIAHA. 3aKOH JJIEKTPOMArHUTHOU
unaykunn Dapanes
JlaboparopHas pabdora «MccnenoBanue bubnmoreka [JOK

7 9 1 1 )

SIBJICHUS! 2JIEKTPOMATrHUTHON MHIYKIHID https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH. TOUYKA POCTA,

8 3/1C caMOMHIYKITUU. DHEPTHsl MATHUTHOTO 1 uposast pusudeckas

TOJISL KATYIIKH C TOKOM. DIIEKTPOMarHUTHOE naboparopus

I10JIE

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,

9 AJIEKTPOMATHUTHI, JICKTPOJIBUTATEIb,
YCKOPUTEINHN 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS T1eYb
O6o0maromuii ypok «MarauTHoOe moJe. bubmuorexa [JOK
10 .
DJIeKTPOMArHUTHAS MHIYKITUS https://m.edsoo.ru/ffOcab82
11 Konrtponsnas padora no reme «MarHuTHoe bubnuoreka [IOK
noJie. DIeKTPOMarHuTHasE MHAYKIIUSD) https://m.edsoo.ru/ffOcad58
CB00O/THBIC MEXaHUYECKUE KOJICOaHUsI.
I"apmonnueckue konedanus. YpaBHeHUE bubnnorexa [HOK
12 9 :
rapMOHHYECKHX KoyieOanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPTUn
JIaGoparopnas pabota «lccnenoBanue
patopriast p A y TOUKA POCTA,
3aBHCUMOCTH MEPHO/Ia MAJIBIX KOJICOaHMIA
13 nudposas pusnueckas
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
nabopaTopus
rpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE TOYKA POCTA,
AJIEKTPOMAarHUTHbIE KojeOaHus B uugposast pusndeckas
14 ueaIbHOM KoJeOaTeTbHOM KOHTYpeE. nabopaTopus
AHanorus MexJ1y MEXaHM4ECKUMU U bubnnorexka [JOK
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU https://m.edsoo.ru/ff0cb820
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Hep rgn B UJICAJIbHOM KOJ'Ie6aTIe)J'II)HOM bubmorexa HOK
p A https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBneHue o 3aTyxarommx
16 Kose0aHusX. BoIHyKIeHHbIE MEXaHUYECKUE bubnnoreka [HOK
kosnebanus. Pezonanc. BeiHyx)neHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOaHHSI
17 [lepemennslit Tok. CUHYCOUJAIBHBII TOYKA POCTA,

HepeMeHHBIfI TOK. MOIIIHOCTh TICPCMCHHOTO

nudposast pusudeckas
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TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAQUYE€HHE CUJIbI TOKA U HAIMPSHKEHUS

nabopaTopus
bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

Tpauchopmarop. [IponsBoactso, nepegaua

18 .
Y IOTPEOIICHUE IICKTPUUECKON SHEPTUU
VYeTpoicTBO U MPAKTUUECKOE MPUMEHEHUE
19 3JIeI£)T quCKOFOPSBOHKa reHe STO a bubmorexa LIOK
P > | HEPATOD https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJICKTPOIHEPTHH B MIOBCETHEBHON YKU3HU
MexaHudecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnnoreka [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunslie ¥ MPOIOJILHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. bubnuoreka [IOK
22 .
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnuotexa [JOK
ckopocTb. [llkana aneKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokanms.
24 Cnenmnaiuct 1o cucreMam paauocBsi3H,
MOOMJIbHOM CBSI3H M PAIMOIOCTYMA.
IIpopmunumym
o5 KonrtponsHas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHeHOE pacipOCTpaHEHHUE CBETA B
26 olll)Ho OJIHOI1 C ez[I; T(l):)qeqll;)mﬁ HCTOYHHUK bubmmorexa LJOK
P pee. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS
P TP bubnuotexa [JOK
27 cgeta. [locTpoeHne n3o0pakeHuit B

IIJIOCKOM 3€pKaji€

https://m.edsoo.ru/ffOcd4e0
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[Ipenomnenue ceta. [loaHoe BHYTpeHHEE

28 orpaxenue. [IpenenbHbIi yroi mojxHoro bubmorexa [IOK
P - pedt 4 https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPaKEHUS
29 JlabopaTtopHas paborta «3mepenue bubmuorexa [JOK
MIOKAa3aTelIsl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
so | ocosnesolpucem s . Busmorea 101
pMy ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlaboparopHas padora «/ccnenoBanue
CBOMCTB M300pakCHUH B JIMH3AX)
Hucnepcus cBeta. CroxxHbII cocTaB 0e10ro
32 ceeta. L[Ber. JlabopaTopHas pabora
«HabnroieHue qucnepcuu cBeTay
33 HNutepdhepennus ceera. udpakius ceera. bubnnoreka [JOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
IMonstpusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHCHUS
o | M e et B orea 10K
‘ Y H https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIIEHOCTH
| oo B orea 10K
A P patl https://m.edsoo.ru/ffOcfa42
JUTHHBI
38| wacten. Cons oot ¢ oneproet ubanorexa IOK
HpL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOST
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnorexka [HOK
CHEIHAIbHON TeOPUN OTHOCUTEINEHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubnuorexa [IOK

UMIyabC GOTOHA

https://m.edsoo.ru/ffOcfel6
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OTtkpeiTHE U HccienoBanue Gorodddexra.

bu6mmoreka [IOK

4l Onsitel A. IT'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 %?;‘Ifulif;legg;oﬁi@(;g;;;gzifjlfﬁ acHas bubmorexa LIOK
8 - (BP https://m.edsoo.ru/ff0d015e
rpanuna» Gorodpdexra
43 Hasnenue ceeta. Onbitel 1. H. JIeGenena. bubmmoreka [JOK
XuMHUECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4ecKue ycTporcTBa U MPAKTUYECKOE
44 npuMeHeHue: (OTOIEMEHT, (POToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amau mo teMe «DI€MEHTEI bu6mmoreka [IOK
KBAaHTOBOU OITHUKI) https://m.edsoo.ru/ff0d0302
o | Do s Tonm Qe B LOK
POOPA p 1 https://m.edsoo.ru/ff0d091a
IInanerapnas Mozens aroma
bu6mmoreka [IOK
4t Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
o | oo nremenens boroon Busorea 101
pexone A yp p https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Bunel ciekTpon
BomnHoBrbIe cBoiicTBa yacTull. BoiaHEI fe
49 Bpoitnsa. KopnyckynspHo-BOITHOBOM bubnnorexka [JOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITydeHUe
o | pavoarmmoen. O BuGaionsa LOK
POOpA pel https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHHS
CsoiicTBa anb(a-, 6era-, raMma-u3Iy4eHuUs.
51 Brnusinue pagunoakTHBHOCTH HA KUBBIE
OpPTraHU3MBI
50 OTKpbITHE IPOTOHA M HEUTPOHA. M30TOTIHLI. bubnuotexa [JOK

Anbda-pacnaa. DIeKTPOHHBINA U

https://m.edsoo.ru/ff0d1162
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MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4YEeHUe

53

DHeprus CBA3U HYKJIOHOB B sJipe. SaepHbie
peaknuu. Snepusiii peaktop. [Ipodiemsr,
MEPCIEKTUBBI, IKOJIOTUYECKHUE ACTICKTHI
SIEPHON YHEPTeTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULBL. OTKpPBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
pPETUCTpaLMK 3JI€MEHTAPHBIX YaCTHLI.
Kpyrusiit cron «®yHaaMeHTaabHbIE
B3auMoieicTBUs. EnnHCTBO u3nueckoit
KApTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, ssipKue
3BE3/1bI, TUTAHETHI, UX BUIUMOC JIBH)KCHHE.
Conneynas cuctema

56

Comaue. CosiHeuHast aKTUBHOCTb.
Hctounuk sHepruu CosiHiia v 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIe NPEeACTaBICHUS O
IIPOUCXOXACHNUHU U 3Bosonnn CosHna u
3BE3]T

58

Mnuneunsiii [lyte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakTuke. I'amaktukn. Y€pHbIe BIPHI B
sJIpax raJlakKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus

Bonemioro B3peiBa. PennkroBoe nznyueHue.

MeraranakTuka

60

HepeI_HCHHBIe HpO6JlCMBI ACTPOHOMHUHU

61

KonTtposnbHas pabota «D1€MeHTHI



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

ACTPOHOMUU U aCTPOPUIUKK»

62

O6o0maromuii ypok. Poib ¢puzuku u
ACTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTMYECKOU, COIUATIBHON 1
ITUYECKOHN cdepax AesTeIbHOCTH YeTI0BEeKa

63

O6o6uraromuit ypok. Pois u mecro ¢pusuku
U aCTPOHOMHUU B COBPEMEHHOW HAay4YHON
KapTUHE MUpa

64

O6o06maromuit ypok. Ponb pusnueckoit
Teopuu B (OpMUPOBAHUH NPEACTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

65

O6o06maromuit ypox. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM Ly
COBPCMCHHBIX €CTCCTBCHHO-HAYYHbIX
HPEJICTABICHUI O IPUPOJIC

66

Hrorosoe nmosTopeHre. MarHuTHOE MOJIe.
DNeKTpOMarHuTHast MHIYKIIHS

67

Hrorosoe nmoBTropenue. Onruka. OCHOBBI
CHEeNUaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Htorosoe nosropenue. Kanrosas ¢usuka.
DJIeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Msxumes I'.4., byxosues b.b., Corckuit H.H. ®u3uka, 10 knacc: yueOHUK a5
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbI ypOBEHb /MOJ peaakuuen
[TapdenTtreBoit H.A., Mocksa «IIpocBemenuey, 2019

Msxkumes I'.JI., Byxosnes b.b., Uapyrua B.M. ®usuka, 11 kimacc: yueOHHK
U1 001e00pa30BaTEIbHBIX OpPraHU3alluii: 0a30BBIi YPOBEHb /MO pelaKiueit
[TapdenTtreBoit H.A., MockBa «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 o0leoOpa3oBaTeNbHBIX — OpraHu3anuil:  6a30BbIi  ypoBeHb, MockBa
«IIpocsemenuey, 2017

CaypoB HO. A. ®usuka. Iloypounsie pazpabotku. 10 kmacc: mocobue aJis
o01eo0pa3oBarenbHbIX opranu3anuii, Mocka «IIpocsemenuey, 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
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