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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c y4€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanusl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHU3aIUAX Poccuiickoit Oenepanuu, peaNu3yIoImx OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a TakXKe YUYHUTHIBAET HEOOXOAMMOCTH pEaIM3alUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PU3HKM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUIYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

MJIaHUPYEMBbIE pe3yJIbTaThl OCBOCHUSI Kypca (DU3MKU Ha 0A30BOM YpPOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00yUYEHUS;
cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJIA]] B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3WYeCKre 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAM B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa oOydYaromwuxcsi, B (pOpPMUPOBAHUE YMEHUU MPUMEHSThH
HAy4YHbIA METO]I MO3HAHUS TIPY BHITIOJIHEHUY UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAl HUJeW, KOTOpble MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HeW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXKIACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTNIOIb30BAHMS U HKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3NYECKON TEOPUH, POJIU (PYH/IaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MPOIIECCOB).

CHCTeMHO- e TENbHOCTHBIN MOJIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESTENBHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsA Kypca (U3UKA — OTO HWCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
NpaKkTUYECKUX padoT. BbifeneHne B yka3aHHOM IepeyHe JabopaTOpHBIX padoT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUSI, HCCIEAOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3anay. IIpu 3TOM A1 pacy€THBIX 3a/a4 NPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETpUpYS 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHWH M TPOIIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHI0 YydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YpOBHE CpeHEro 0011ero oopa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKU HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUCCKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  WM3y4YaeMbIX  SBJIEHHA ©W  MPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/nOBaHME MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOIMXCA. TeMaTHYeCKHe KOMITIECKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:
dbopMHpOBaHUE MHTEpPECAa W CTPEMJICHHUS OOYyJaromuXxcs K HAYYHOMY H3yUYEHUIO
MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJle TMO3HaHUS W (OPMHUPOBAHUE
HCCJICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHMS KaK pe3yjabTaTa H3yYEeHHUS OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKH;
dbopMHupoBaHUEe YMEHHMI OOBSCHATH SBICHUS C WCIOJIB30BAaHHEM (HUIUIECKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;
dbopMHpOBaHUE TPEIACTABICHUH O pPoOau (QHU3WKH IS pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STUX Telield 00ecreunBaeTCsl PeleHneM CISAYIOMUX 3a1ad B
mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:



npuoOpeTeHne CUCTeMBbl 3HaHHM 00 oO0mUX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (DHU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;
dbopMHpoBaHUEe YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3nueckux SIBJICHUN B MPUPOJE W JUIsl MPUHSTHS MPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HHU;

OCBOEHHE CIOCOOOB PEIICHUS PA3UYHBIX 33734 C SBHO 3aJlaHHON (U3NYECKOM
MOJICNIbIO, 3ajlay, MOAPa3yMEBAIOIUX CaMOCTOSITEIbHOE CO3AaHue (PU3nYecKon
MOJIeJH, aJICKBATHON YCIIOBUSAM 3a/1a4H;

MOHUMaHue (PU3MYECKUX OCHOB U MIPUHIIUIIOB JACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEJbHOIO IUJIAHUPOBAHUS U IPOBEICHHUS
bu3MYEeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaInH,
OIIPENEIICHUS TOCTOBEPHOCTH MOIYYEHHOT'O PE3YJIbTaTa;

CO3JaHUE VYCIOBUM JJIg PAa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBIL.
DKCIIEpUMEHT B (PU3HKE.

MogaenvpoBanue (u3NYECKUX SBICHUM M mporeccoB. HayuHble rHmoTesbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOUYKH, UX MPOEKIMH HA OCH CUCTEMbI KOOPJHHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkKeHue. I 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHne. Y CKOpeHUe CBOOOTHOTO MaICHUS.

KpuBonuHeitHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmiogenue aBukeHUs Tena, OpOIIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHne HEPABHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

M3yueHne NBUKEHNUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTepUalbHON TOUKHU. Tpetuit 3akoH HproTOHA 1711 MaTEpUAbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs] CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cioBus paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MaTE€pUalbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumaneHas DHEPTUsA YIIPpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHast u3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTULl BELIECTBA. MoOJEnu CTPOCHMsI Ta30B, >KMIKOCTEH U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsbl Mosekyn. KomnuectBo Benectsa. [locrosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lanpToHa. M3omporiecchl B UcalbHOM Ta3e C MOCTOSSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UIACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEabHOIO  raza. Bujasl  Temjonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT Moie3Horo
nevctBus TerwtoBoi mammHbl. [{ukn KapHo um ero ko3¢ ¢duumeHT moae3HOTOo
JNENUCTBUS. DKOJIOTMUECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kunenue. AOCOMOTHas U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTaJTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMNCTBa HACBIIIEHHBIX TapOB.

Kunenue npv moHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIeCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3E€KTPUYECKUN 3apsij.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmuman.  Pa3HocThb
MOTEHUUAIOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexrpuyeckasi IPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHncarop. DaeKTpOoEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSTHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIIEKTPOJIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, Hay4yHbIH (DakT, rumores3a, (u3nyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE paBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAs IMCCOLMALMS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JAPYTHE), JIBUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHJIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArPEBATEIbHBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wWHAYKUMU. [IpuHIMIO Cyneprno3uuuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIIMH T0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Ji€ TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUH
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TokoM. OnbIT OpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

SBneHue DNEeKTpOMAarHUTHOW WHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJBIKYIAS CUjla WHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJITHOPOJTHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyecknue yCTpONCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJICKTPOJBUIATEIb, YCKOPUTEINW 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmojeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHMYECKHE  KOJe€OaHU.
["apmonunyeckue konedanus. Ilepuon, vacrora, ammiuryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTM4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy TApMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUS.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA M
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
HHEPrur. DKOJIOTHUUYECKHE PUCKH MPU MPOU3BOACTBE 3JeKTposHepruu. KymbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Halnronenue 3atyxaromux KoJieOaHuid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pPE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anmektpomaranuTHon BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOW KoJieOaHuH.



HUccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUE,
nperoMIIeHUE, oNsIpu3anus, Audpakuns, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
omgHOpoaHOU cpexe. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IMOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparoluX U pacceuBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBeEJIWUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpockomna, TeJIeCKOmna.

Habmronenne natepdhepeHIy CBeTA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIEHHAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUTVHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOM YaCTHULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbe (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dbororddexra. YpaBuenue DiHmTeHa 1 Gotodaddexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mopmens aroma. lloctynmater bopa. M3nyuenume u mnoriounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPOIA.

BosHoBbIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aJlu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Habnronenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
BnusHue pagnoaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpoMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NUPYIOIINX YACTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB 4acTUIL (M0 TOTOBLIM (oTOrpadusim).

Paszgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, spKU€ 3BE3NBI, IUIAHETHI, UX BHUAUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpEeHHEEe CTpoeHHUE



3BE€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006sma. Pa3z0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOyIIapHs U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o01maroiee MOBTOPEHUE

Ponr usuku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTHUHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIC)b, U3MEPECHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TOJ00US TPEYrOJHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonoeus: »nextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHamu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yNIbTAaThl OCBOEHUS YUeOHOTO npeaMera « DU3nKay TOJKHBI

OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalolUXCSd PYKOBOIACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3WTHUBHBIX BHYTPEHHHUX  YyOEXKJCHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHbHOMN JEATEIHFHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTU COBMECTHYIO JI€SITEJIBHOCTh B MHTEpEcax I'Pa)IaHCKOIO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHOW OpPraHU3aINH;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBHH C
ux QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMN JIESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOMN rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUEHBIX B 001aCTU GUUKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;



S) TpyA0BOIro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IEesSTENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIECCE
u3ydeHuss  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENFHO  (QOpMYyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE ITPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKue JeHCTBUSA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUN YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HKU;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA TO (QHU3UKE B MPAKTUYECKYIO 0O0JIacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTHUEHBI, PECypcoCOepeKeHHs, TPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKH KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIMKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W UHAUBUIYAJIBHON
paboThI;

BbIOMpaTh TEMATUKY KW METOJbl COBMECTHBIX IEHCTBHM C y4€TOoM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHUKEHMIO: COCTAaBJIATh IUIAH JCHCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHl, OLEHUBaTh HUAEH C MO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISAM;

BJQJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLEHKH CUTYyalluH, BIOOpa BEPHOIO
peuieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH,

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar AFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aIalTHPOBAThCA K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LN H
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIFOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITh HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEIMETHBIE PE3YJIBTATHI
K xonmy oOydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIOTHO TBEPAOE TEJO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, XKUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEUHOE
JBW>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojieicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAJLIN3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, MOBBILICHUE JABJIIECHUS Ira3a IIPYU €ro HAarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Tra3a B  H30mporeccax,
AJICKTPU3ALM TEJ, B3aUMOJICMCTBUE 3apsIIO0B;

OMMCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Yys (U3UYECKUE BEIWYHHBI:
KOOpAMHATA, IMYyTh, IIEPEMEIIECHUE, CKOPOCThb, YCKOPEHHUE, Macca Tejia, CHUa,
HMMITYJIbC TeJla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYHH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAaHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasl dHEPrUsi XaOTUUYECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakTOBaTh (DU3UYECKUN CMBICI HCHOJIb3YEeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyIO BEIMYUHY C IPYTUMU BEIHMUHUHAM;

OIACHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nueckue
3aKOHBI ¥ IIPUHIUIIBL: 3aKOH BCceMUpHOTo Tsarotenus, I, 11 u I 3akonsr HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHLUIT CYNEPNO3UIMUA CHUJI, NPUHLHUII PABHOINPABUS WHEPLHUATIBHBIX CHUCTEM
OTCUETa, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOrO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOM TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIIOJIBb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUM, NPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OMBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (U3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax yd4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THble 3a7aud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEIbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3UMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE ABIICHUS,

UCIONBb30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHPOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIPECTABJICHUS YUYEOHOW M HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMylo HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE NPOILECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTrO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyHIl€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K xonmy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYeCcKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, AIEPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO sijipa MpH pPELIeHUN (PU3NUECKUX
3aj1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJEOaHUS U
BOJIHBI, TNPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aroMa BOJXOPOJA, €CTECTBEHHas W MCKYyCCTBEHHas
PaA0aKTUBHOCT;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HUCIMONB3YAd (PU3NYECKUE BETUUYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIKYIIAas CUiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ M 4YacToTa
KoieOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoOJeOaHui, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIA JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKHIA
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HCIOJIb3Y
bu3nuecKkue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX O0O3HAYCHHSI W €IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIECChI U SBICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOIO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOr0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBHUS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3UUECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIUYUH, NMPU
TOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIBCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJN3a YCJIOBHS 33/1a4u
BEIOMPATHh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYyXIECHUH C OMOpPOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUS y4eOHOW U HAYyYHO-TIOMYJISIpPHOM MH(pOpMalUK, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUA UX O€30MacCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MWKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKAOIIEH Cpeie;

paboTaTh B Tpymme C BBHIMOJHEHHEM pPA3JIUYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PANMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATETBHBIE
padoThI padoThI pecypesi
Pa3znen 1. PU3UKA U METOJbI HAYYHOI'O ITO3HAHUS
bubnunoreka LIOK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 1 hitps://m.edsoo.rw/7f41bf72
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
bubmuoreka [{OK
21 Kenemaruxa > ! 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Apmamuka 7 ! 1 https://m.edsoo.ru/7f41bf72
bub6nmorexa LIOK
2.3 3aKOHBI COXPAaHCHUS B MEXaHHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Hroro 1o pasueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bub6nmorexa LIOK
1 1
32 OcHOBbI TepMOAMHAMHIH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 1 bu6muoreka [JOK
) ®Da3oBbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
HWroro 1o pasaeny 24
Paznea 4. JIEKTPOJIMHAMUKA
bubnunorexa LIOK
4.1 D7eKTpOCTaTHKA 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIH A1eKTpUYecKuit ToK. Toku B 12 1 1 bu6muoreka [JOK




‘ pa3IMYHBIX Cpeaax

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

Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTpo.m,HLIe l'[pﬁaRanecmle 06pazoBaTebHbIE
padoThbI padoTbl pecypebi
Paszpen 1. JIEKTPOIMHAMUKA
L1 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnnoreka [HOK
) WHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro no pasgenry 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
5 1
2.2 MexaHnyeckue U 3J€KTPOMArHUTHBIE BOJIHBI https://m.edsoo.r/7f41c97c
bu6mmoreka [IOK
1
2.3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
) OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41¢97¢c
HUroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU 6 hitps-//m.cdsoo.ru/Tf41c97c
bubmuorexa [JOK
4
4.2 Crpoenue aroma https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.3 ATOMHOE 71O > https://m.edsoo.ru/7f41c97¢
Hroro 1o paszaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU




bu6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edsoo.ru/Tf41c97c
Uroro no pazgeny 7
Paznen 6. OGOBIIAIOIHIEE IOBTOPEHUE

6.1 O60061maroIee MOBTOPEHUE 4 ngg;i?:;;gg% £41c97c
Hroro mo pasueny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema Ka
wn eMa ypo Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne W3yueHusi 0GPAIOBATEIbLHbIC
padoThI padoThI pecype
1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/IbI IO3HAHUS OKPYKAKOLLETO MUpa https://m.edsoo.ru/ff0c32e2
Poip 1 MecTo husnku B popMUpOBaHUH
2 COBpPEMEHHOI i)a HOU K(E EHHIE MHUDA, B 1 Eubmioreka [JOK
p . ¥ p up i https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIIbHOCTH JTHOJICH
Mexanndeckoe JIBHKEHHE.
OTHOCUTEIBHOCTh MEXAHUUYECKOTO bubnuorexa [JOK
3 1
nBwxenusd. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE
4 PaBHOMEpHOE TPIMONMHEHHOE IBMKEHNE 1 Bubmiorexa [JOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JIBW)KCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO MMAEHNUS https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nnxenue. JBrmkeHne 1 bubnnorexka [JOK
MAaTEepHUAIbHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuamun otHOCHUTEAbHOCTH I anmmnes.
8 I/Il:le I_IIII/IaJIBHBIe cucTeMsl oTcuera. IlepBoiil 1 Bubmzorexa LIOK
p - Hiep https://m.edsoo.ru/ff0c3be8
3akoH HeroTona
Macca tena. Cuna. Ilpunmun
9 CYIIEPIIO3UIIUHN CUII B?TO L([)ﬁ 3aK0H 1 Bubmiorexa LJOK
ymep I ’ p . https://m.edsoo.ru/ff0c3be8
HbroToHa a1 MatepuaibHON TOUKU
10 Tpertwnii 3akon HeroToHa 1151 1 bu6mmoreka [IOK

MaTCPHUAJIbHBIX TOUYCK

https://m.edsoo.ru/ff0c3be8




1 3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
TsKECTH. [lepBast KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koapdunment tpenus. Cuna
13 corn OTII/)IBJ'IGHI/I}I I (11)/1(1),2[BI/I)KCHI/II/II) Tela B Bubmaorexa ITOK
P P https://m_edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Tra3e
[TocTynarenbHOE U BpalareibHOE
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tela. bubnnoreka [JOK
MowmeHT cumbl. [1nedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIa
NMnynbc MaTepralibHOW TOUYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMITyIbC CHIIBL. bubnuoreka [IOK
15
3aKOH COXpaHEHMsI UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBI>KEHUE
Pa6ota u momHOCTh cuibl. Kunetuueckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 bubmnorexa [IOK
P p - p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[ToTrenumanbHas sHeprud. [loTeHumanbHas
17 SHEPTHUs ynpyro nehopmMupoBaHHOM bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIU
[ToTeHManbHbIE U HETTOTEHIIUATIbHBIE
cuibl. CBsi3b pabOTHI HEMTOTEHITUATBHBIX
18 CUJ C I/ISMCHCEII/ICM MEXaHUYECKON YHEPTUU bubmorexa [TOK
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
JlaboparopHas pabota «lccrnenoBanue
19 CBSI31 PaOOTHI CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE
PACTSIKEHUST PE3UHOBOTO KI'YTa»
20 KonTtponbHas pabora o Teme bubnnorexa [JOK

«Kunemaruka. J[nHamuka. 3aK0HBI

https://m.edsoo.ru/ff0c4b74




COXpPAaHCHHUA B MCXaHUKEY

OCHOBHBIE ITOJIOKCHUS MOJICKYJISAPHO-

21 KMHETUYECKON TeOpHrH. bpoyHOBCKOE buGmnorexa LIOK
PHH. POy https://m.edsoo.ru/ff0c4dc2
newkenue. Iubdysus
Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS
22 YyacTull BeuiecTra. Moesnn cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
23 Macca mounekyn. KonndyecTBo BeliecTsa.
[TocTostnuas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTtypa u e€
u3mepenue. lllkana temneparyp Llenbcus
75 Wneanpnsriii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcosroTHas TeMIiepaTypa Kak Mepa
26 CpeIHe KHHETUYECKON IHEPTruun bubnnoreka [JOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrneqoBanue
28 3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUSI Pa3pEKEHHOI0 ra3a
M3omnporiecchl B naeabHOM ra3e U ux bu6mmoreka [JOK
29
rpaduyeckoe MpeCcTaBIeHHe https://m.edsoo.ru/ff0c570e
BryTpeHHss sHEeprus TepMOIUHAMUYECKON
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI.
30 KonudaectBo Temnote u paboTa Eubmorexa LIOK
P ) https://m.edsoo.ru/ff0c5952
BayTtpenHsst sHeprusi 0ITHOATOMHOTO
UJeaNbHOTO ras3a
31 Bunsl Tenonepenaqu Bubmioreka [IOK
p https://m.edsoo.ru/ff0c5¢c36
3 VnenbHas TEIITOEMKOCTH BEIIECTBA. bubmuorexa [JOK

KoauuecTBo TemnoTsl Ipu TCIuIonepeaaic.

https://m.edsoo.ru/ff0c5¢36




AntrnabaTHBIN mporecc

33 [1epBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubmmoreka [JOK
IPUMEHEHUE K HU30IIpoLIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs npoiieccoB B mpUpo/ie. bubnmoreka [JOK
Bropoii 3aKk0H TEpMOITMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteust u KII/ TernmoBoit bubnuorexa [JOK
MallrHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooaeMbl
TEIJIO3HEPTreTUKU
33 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «M}(I)Tnpemm;lil ;;II;H Q);anllca TOI\SHOBLI bubmorexa [TOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcniapenue u KUIEeHHne https://m.edsoo.ru/ff0c63b6
A1 AOcomoTHaAs 1 OTHOCUTENIbHAS BIIAXKHOCTD bubmuorexa [JOK
BO3ayxa. HacellieHHblii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubnuoreka [IOK
42
KpuCTaJIoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 IInaBnenue u Kkpucramusanus. Y gejbHas bubnnoreka [JOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHne TerioBoro banarnca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tel. DINeKTPUUEeCKUH 3apsi. bubmuorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
IIpoBo a71e
POBOJIHUKH, TUDJICKTPUKH U Bu6moreka LIOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHEHUS

OJICKTPHUYICCKOI'0 3apsaa

https://m.edsoo.ru/ff0c6bcc




B3aumoneiictBue 3apsanoB. 3akoH Kynona.

bubmuoreka [JOK

47 To4YeyHbIi 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS.

48 Hpniunn cyr[epr[o31/1u1/r1)1/1 3IIEKTPUYECKHUX Bubmaorexa ITOK

N .. https://m.edsoo.ru/ffO0c6df2
nosiel. JIuHum HanpsHKEHHOCTH

49 Pabora cui1 31eKTpOoCTaTUYECKOTro MOJIs. bubnmoreka [JOK
ITorennuman. Pa3HoCTh NOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B

50 3J1peKTpI(l)CTaTquI([:K0M HOIJ)Ie. bubmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi pOHUIIAEMOCTb
N bubmuoreka [JOK

51 AnexTpoémkocTs. Konzercarop https://m.edsoo.ru/ff0c7126

59 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuorexa [JOK
DHeprusi 3apsHsKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue 1
AIEKTPOEMKOCTH KOHIEHCAaTopa"

IIprHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBATHLHOTO

54 arnmnapara, CTpyMHOro IpUHTEpA.
DeKTpocTaTUYEeCKas 3alIuTa. 3a3eMIICHNUE
JIEKTPOIIPUOOPOB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHus. [loctosunbiii Tok. Cuia
toka. Hanpsixenue. ConpoTuBieHue.
3akoH Oma 1S y4acTKa Henu
[TocnenosarenvHOE, MapaienbHOE,

56 CMEIIaHHOE COCTMHEHUE MTPOBOTHUKOB. 0.5 bubnmoreka [JOK
JlaboparopHas pabota «3ydenue ' https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCTMHEHUSI PE3UCTOPOBY

57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3axoH JIxxoyns-JleHna https://m.edsoo.ru/ff0c7838

58 3akoH OMa aJ1s MOJITHOM (3aMKHYTOM ) 0.5 bubmuorexa [JOK




aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenune DJ1C uCTOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUSI

https://m.edsoo.ru/ff0c7ae0

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U
61 IpUMecHas poBoAUMOCTb. CBoiicTBa p— bubnunoreka [JOK
n-nepexona. IlomynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DIIEKTPUUYECKUI TOK B pacTBOpax U
62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOITHN3
DJIIEKTPUYECKHI TOK B raszax.
o . bubnuorexa [JOK
63 CamocCTOsATETbHBIN 1 HECAMOCTOSTEIbHBIIN Gmaotexa O
paspst, Momams, Thasma https://m.edsoo.ru/ff0c84ae
DeKTpuuecKue mpuOoOpsl U yCTPOMCTBA U
bubnnorexka [JOK
64 UX MpakTH4eckoe npumenenue. [Ipasuna ] 1
X HUKI Ge30IACHOCTH https://m.edsoo.ru/ff0c86fc
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) bubnmoreka [JOK
/ Beepoccuiickast mpoBepoyHas paboTa https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [IocTosHHBIM bubnnoreka [JOK
AIIEKTPUYECKHUI TOK. TOKH B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBuriit ypok. KonTponbHas pabora mo
bubnuorex K
67 TeMe "DnexkTpoauHamMuka' / Ganorexa LO

Bceepoccuiickas npoBepouHasi paboTa

https://m.edsoo.ru/ff0c8c56




68

PesepBHbIi ypok. O000MIIarONIMi YPOK 110
temam 10 knacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bceero KO6H TPOTLHBIC HpﬁaKanecRue u3yyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypesr
ITocTossHHBIE MATHUTHI U UX
1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [IOK
Bekrop maruuTHON MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHOW MHIYKIIUH
MaruuTtHoe nose IpoBOIHHUKA C TOKOM.
2 OmesiT Dpcrena B3:HMOﬂefICTBHe 1 Bubmiorexa LIOK
perena. A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 1 bubmmoreka [JOK
MAarduTHOIO IOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHuTHOTO MOJIS Ha
MIPOBOIHUK ¢ TOKOM. Cuita AMmmepa.
4 JII;60 IELLTO Has paboTa «I/Iccnez[ogaHHe 1 1 Bubmnorexa HOK
. patop p https://m.edsoo.ru/ff0c9acO
JIEWCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»
eficTBHE MarHUTHOTO MOJIST Ha
5 I[I[BI/I)K HIYIOCH 3apshKeHHYI0 yactuly. Cuna 1 Bubmoreka IHOK
YIyrocs 3ap Y Y: https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuinsl JlopeHua
OnekTpoMarHuTHas UHAyKIus. [lotok
6 BEKTOpa MarHuTHOW uHAyKImu. IJ1C 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
unaykuuu Papajaest
7 JlabopaTtopHas pabota «HcciaenoBanue 1 1 bubnmnoreka [JOK
SIBJIEHUS DJICKTPOMArHUTHON MHTYKIIUWY https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIICHME CAMOMHTYKIIUH.
3 OJ1C camouHAYKIIMH. DHEPTUs 1 bubnuoteka [JOK

MAarauTHOIO ITOJIA KaTyIIKH C TOKOM.
SJICKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600




TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: MOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
UWHAYKIIMOHHAS TeYb

10

O6o06maromuii ypok «MarHuTHoOe ToJIe.
DNEKTPOMArHUTHASI WHTYKITHS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarnutHoe nosie. DJIeKTpOMarHuTHas

UHAYKIHSD)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
["apMonnueckue Konebanus. Y paBHEHHE
rapMOHMYECKHUX KOJICOaHUH.
[TpeBpariieHre SHEPrun

bubnuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccrnenoBanue

3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMIt

rpy3a Ha HUTHU OT JUTUHBI HUTH ¥ MacChl
rpy3a»

14

Konebarenbubiit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
U7earbHOM KOJleOaTeTbHOM KOHTYpE.
AHaJIOTHUS MEXKy MEXaHUYCCKHUMH 1
AIEKTPOMArHUTHBIMU KOJeOaHUSIMU

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aTLHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIS
MeXxaHH4JecKue Kojiebanus. Pe3oHaHc.
BoiHyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHMs

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTh

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34




IEPEMECHHOI'O TOKA. AMH.]'H/ITy,HHoe n
I[eﬁCTBYIOIHee 3HA4YCHHUEC CUJIbI TOKA U
HaITPsSXKCHUA

Tpancdopmarop. [IpoussocTso,

18 nepegava u NoTpedIeHue dICKTPHISCKOM
SHEPIruu
YCTpolCcTBO ¥ IPAKTUUECKOE TPUMEHEHUE
19 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa bubmmoreka [JOK
MIEPEMEHHOTO TOKA, JIMHUI https://m.edsoo.ru/ff0cc324
3JeKTponepeay
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE
20 anekTpo3nepruu. Kynerypa
WCIIOJIb30BaHHUS JJIEKTPOIHEPTUH B
MOBCEHEBHOM KU3HU
MexaHnuyeckue BOJIHBI, YCIOBHS
1 pacnpoctpanenus. [lepuon. Ckopocthb bubnuoreka [IOK
pacrpoCTpaHECHUA U JJIWHA BOIHBEL. https://m.edsoo.ru/ffOcca54
ITonepeunbie ¥ MPOOJIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa. bubmuorexa [IOK
Bricota Tona. TeMOp 3ByKka https://m.edsoo.ru/ff0cccOc
p 3BYK
DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U
bubnuorexa [HOK
23 ckopocTb. [lIkana 35mekTpoMarHuTHRIX 6mroreka LIO
BONH https://m.edsoo.ru/ffOccfeQ
24 [IpuHUUIIBI paInOCBA3HU U TEJIEBUICHHUSL.
PazButue cpencts cBs3u. Panuonokamms
75 KonTtponbHas padora «Konebanus u bu6muoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHEITHOE pacpOCTpaHEHNE CBETA
. . bubnuorexa [HOK
26 B OHOPOAHOM cpene. ToueuHbli Omaoreka LIO
ncTounpK crera. Jya cBeTa https://m.edsoo.ru/ff0cd350
27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubnuotexa [JOK

cgeta. [loctpoenue n3obpakeHuii B

https://m.edsoo.ru/ff0cd4e0




IIJIOCKOM 3€pKajc

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE

28 oTpaxeHnue. [IpenenbHblid yroJl MoJHoro buGnuorexa [JOK
P P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnmnoreka HOK
[OKa3aTeisl MPEJOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
JIunzel. [Moctpoenne n3odpaxeHuii B
30 nuH3e. o Mpna TOHKOU J'II:/IH3BI bubmorexa LIOK
- POpMY ’ https://m.edsoo.ru/ffOcddle
YBenn4yeHue JuH3bI
31 JlabopaTtopHast pabora «HccienoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucniepcust cBera. Clo>kHBIN COCTaB
32 Oenoro cBera. LlBet. JJaboparopHas
pabora «HabutoieHue aucrnepcuu CBeTa»
Wntepdepenmus creta. Audpakius ceera. bubnmnoreka [JOK
33 N
Judpakumonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTH CBETOBBIX BOJIH. bubmuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue npudOpsI U yCTPOIlCTBa U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MEX&HEKI/I %OCT JIaTHI CIIELIMaIbHOM Bubmoreka IHOK
: y https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTETHHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqaeHue B CMCHII[/I u Cl:())K alieHnue bubmiorexa IIOK
p P https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHeprusi U UMITYJIbC PEASITUBUCTCKOMN
38 ‘IaCTFI)/I bl CBSISI)yMaC(I:)BI C DHEprueu u bubmuorexa [JOK
TIBL. p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrus MOoKos
39 KonTtponbHas padora «Ontuka. OCHOBbI bu6muoreka [JOK
CIIeIIMATIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Mnanka. DHEprus u bubnuotexa [JOK




UMITYJIBC (JOTOHA

https://m.edsoo.ru/ffOcfel6

OTtkpeiTHE U HccienoBanue GotodddekTa.

bubnunoreka LIOK

41 Ompitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akonbl portorpdekra. YpaBHEeHHE
42 3ﬁHMTe§Ha JI(IS)I(b(bOTOS(b(i@)eKTa «KpacHas Bubmaorexa ITOK
é FBP https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbrtsel [1. H. JIeOenena. bubmmoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHne: GoTo3JIEMEHT, (HOTOAATUHK,
COJIHEYHast OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «JIEMEHTBI bubmuoreka [{OK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI
46 Pe3§ dop/1a 1o pacCcessHUIO O-9aCTHII Bubmmorexa LOK
p&LOp p ' https://m.edsoo.ru/ff0d09 12
[ImanerapHas MozesIb aTOMa
bu6mmoteka IIOK
47 Hoctyxarer bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u nornomenre GoOTOHOB MPU
48 e ey;ozle aToMa c ozi{oro q)OBH}I 3Hepr1/n/1 Bubmorexa HOK
p . M p https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunel cnektpos
BonnoBsie cBoiicTBa yacTull. BoHb! e
49 Bbpoiins. KopryckynsipHO-BOITHOBOI bubmuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy9CHHUE
OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
50 Pesep do I;rf[o ONPEAEIICHUIO COCTaBa bubmnorexa [JOK
PDHODA el https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYYCHUS
CgoticTBa anbda-, 6era-, ramma-
51 U3JIydeHMs. BiusHue painoakTUBHOCTH HA
JKUBBIE OPTaHU3MBI
52 OTKpbITHE TPOTOHA U HEUTpOHA. I30TOMBI. bubnmnorexa [JOK




Anbda-pacnian. INeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITy4yeHUe

https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. SnepHelil peakTop.
[TpoOnemsbl, nepcrneKTUBBL, FKOJIOIHYECKHE
ACIIEKTHI SIAEPHON JHEPICTUKHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
O3UTpoHa. MEeTO Il HAOIIOICHUS U
PEruCTpaluy 3J€MEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yHaaMeHTanbHbIE
B3aumoeiicTeus. EquHcTBO (hrznueckoit
KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HA4YCHHE acCTpOHOMHH. Buj 3BE31HOTO
Heba. Co3Be3us, PKUe 3BE3/bI, IIAHETHI,
uXx BUAUMoOe JBrkeHune. ColtHeuHas
cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTounuk sHeprun CosHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS O
IIPOUCXO0KICHUH U dBoIronnn CosHIa U
3BE31

58

Mieunsiii [1yre — Hama ['anakTuka.
IMTonoxxenue u nerxenue CoyHIIA B
lNanmakruke. 'anaktuky. YEpHbIE ABIPHI B
A/Ipax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonwuioro B3peiBa. PennkroBoe




HN3TY4YCHHUC. MeraranakTuka

60

Hepemenusie mpoOieMbl aCTPOHOMUU

61

KoHTtposbHas pabota «J1€eMEeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Poib ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITMAJIbHON U
ITHYECKOH cepax IesaTeTbHOCTH
yejioBeKa

63

O06o6maromuii ypok. Pons 1 Mmecto
(bU3UKN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YHOU KapTHHE MHpa

64

O6o6maromuii ypok. Pons ¢pusndeckoit
TeOpuu B HOPMHUPOBAHKMH TIPEICTABICHUI
0 (hu3uYecKOi KapTUHE MUPA

65

O6o6mmaromuii ypok. Mecto gpusndeckoii
KapTUHBI MUPA B O0IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABJICHUN O IPUPOLE

66

PesepBHBI ypok. MarHuTHOE 1oJ1€.
ONEeKTPOMAarHuTHAas HHIAYKIIHS

67

PesepBubriit ypok. Ontuka. OCHOBBI
CIIELUAJIBbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnnrit ypok. KBantoBas dusuka.
DNIEeMEeHTHI aCTPOHOMUU U acTpohU3UKH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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