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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qu3nke 0a30BOTO ypOBHS HAa YpPOBHE CPEIHETO OOIIero
oOpazoBaHusi pazpaboTaHa HA OCHOBE MOJIOKEHUN U TPEOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOM 00OpazoBareibHOUN mporpammel, npeacTtaBieHHbIX B OI'OC
COO, a Taxke ¢ yu€roMm (enepaibHON paboueld MporpamMmbl BOCIUTAHUS U
KOHLIENIMKU TpenoaaBanus ydeOHoro mnpenmera «dusnka» B 00pazoBaTeIbHBIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBarebHbIE TPOTPAMMBI.

Conepxanue mnporpaMmbl 10 (M3UKE HampaBjiieHO Ha (QopMHpoOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmxcs 10-11 kmaccoB mnpu
oOydeHnn ux (pusrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€AT€IbHOCTHOTO
noaxozaa. Ilporpamma no ¢usuke coorBerctByeT TpedoBanusiMm GI'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM M METAlPEAMETHBIM pe3yJbTaTamMm
oOydeHHs, a TakKe YYUTHIBACT HEOOXOAUMOCTH DPEaTM3alid MEXIPEIMETHBIX
CBsi3ell (PM3MKM C €CTeCTBEHHO-HAYYHBIMH Yy4YeOHBIMH TpeaMeramu. B Hel
OTIPEIEISIIOTCS OCHOBHBIE IIENTM M3Y4YeHUs (PU3MKU HAa YPOBHE CPETHEro OOIIero
00pa3oBaHus, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DM3HKH: TMIHOCTHEIE,
MeTanpeaMeTHBIC, MPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (hu3MKe BKITFOYALT:

e TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI IO roJaM 00y4YeHUs;

e cojepkaHne yacOHOTO npenmera « Duzukay 1mo rogamM o00ydeHHS.

du3mka KaKk Hayka O HamOojee OOIMX 3aKOHaX MPUPOJIBI, BBICTYIAs B
KadecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHM 00 okpykaromem Mupe. LLIkompHbIN Kypc Gu3nuku — cucTeMooOpa3yromuit
JUTS €CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB, MMOCKOJIbKY (PHU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUH, HM3y4aeMbIX XHMHEH, OMOJIOTHEH,
dbusnueckoit reorpadueli u actpoHoMued. lcmonp3oBaHWE W AKTUBHOE
npyUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNnseT XapakTep U pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTHH B cdepe HIHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, MOJYYEHUsI HOBBIX MaTepHajoOB C 33JaHHbIMU CBOWCTBAMHU U APYTHUX.
N3yuenne (Qu3MKM BHOCUT OCHOBHOM BKJIaJA B (OPMHPOBAHUE ECTECTBEHHO -
HAy4YHOU KapTUHBI MHpa 0O0ydarommxcs, B (popMupoBaHue YMEHHH MPUMEHSThH
HAy4HBIH METOJ] IO3HAHUSI MIPU BBITIOJIHEHUN UMH Y4EOHBIX UCCIIETOBAHHIA.

B ocHOBY Kkypca ¢usukm a1 ypoBHS cpemHero oOmiero obpa3oBaHUs
MOJIOKEH PAJ HJEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK TPUHLMUIIBI €ro
NOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBepUIEHHBIM, OH COJIEPKUT MaTepUall U3 BceX pa3fesioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeaMHEH BOKpYr Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIICCTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NIECKON HAayKH, OCMBICIICHUE CBSI3M Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIEeCTBa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHICCKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpennosnaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIIOKEHHIA
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpobOiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHUM, a TaKKe OOCYXIACHHS
po0JIeM pallMOHATBHOTO MTPUPOA0IOIB30BAHUSA U SKOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3UKH HAa YPOBHE CPEAHEr0 OOIIETOo
oOpa3oBaHus SABISIOTCS (pu3Mueckue Teopuu ((GopMUPOBAHUE TP €/ICTABICHUMN O
CTPYKTyp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TNPEACTABICHUSX O TPHPOJIE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHHHA U
MIPOIIECCOB).

CHCTeMHO-AeATEIbHOCTHBIN MOAX0/ B Kypce (DM3UKU peaan3yercs Mpexe
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst  6a3oBoro ypoBHS Kypca GU3MKA — OTO MCIOJb30BAHUE CHCTEMBI
(pOHTAILHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB H J1a0OpaToOpHBIX padorT,
KOTOpBIEC B TIporpamMme 1o ¢Gpu3uke 0O0beAMHEHBI B OOIIUH CIIMCOK YIYEHUIECKUX
npakTUUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE J1adOpaTopHBIX padoT,
NPOBOJUMBIX JUIsl KOHTPOJS W OLEHKH, OCYHIECTBIISIETCS Yy4YaCTHHUKAMU
00pa3oBaTeLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEW IIIAaHUPOBAHUSA W
ocHamieHusi kabuHera Qusuku. Ilpu »3TOoM oOecmeunBaeTcs OBIAJCHHE
0OyJaronmMHCsT YMEHUSAMH MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, UCCIIEIOBaHMUS
3aBHCUMOCTEH (DU3MUYECKHX BEIMYMH M TIOCTAHOBKY OTIBITOB IO TPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

bonbiioe BHHMMaHue yAenseTcs pPEHICHUI0 PacdYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM myia pacu€THBIX 33724 MPUOPUTETOM SIBIIIFOTCS 33]1a4U C SIBHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE TPUMEHSITh N3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIIIOTCS 3aJaHHsI HA
oObsACHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUN M IMPOIECCOB B OKpYKarOUIeH
KU3HH, TpeOyromue BbiOOpa (U3MUECKON MOJENM I CHUTyallud MPAKTHUKO -
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ tpeboBaHumsimu PI'OC COO Kk MarepuaabHO-
TEXHHYECKOMY OOecrneueHrI0 y4eOHOro Impoiiecca 0a3oBbI YpOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro O0IIEro 00pa30BaHUs JODKEH U3Y4aThCs B YCIOBUIX
OpeIMeTHOr0 KaOuHeTa (M3MKH WIM B YCJOBHSIX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere ¢GU3UKHU TOJDKHO OBITH
HEoO0xouMoe J1aboparopHOoe OOOpYAOBaHME MJIi BBITIOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMoHCTpaloHHOE 00OpyIOBaHHE (POPMUPYETCS B COOTBETCTBHH C
OPUHIUAIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH W OOECIEYHMBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TMporpaMMe MO (U3UKEe KIIOUEBBIX JIEMOHCTpAUUK IS
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
(byHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGoparopHoe o0O0OpyaOBaHME [IJIsI YYEHHUYECKHX MPAKTHUYECKUX paboT
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OJIHOTO KOMIUIEKTA Ha JBYX oOydaronmxcs. TeMaTHuecKne KOMIUIEKTHI
1a00paTopHOr0 O0OOPYNOBAHUSA JIOJDKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BHJI€ LU(POBBIX JJaOOpaTOpHil.
OCHOBHBIMY LEIAMH U3y4YeHHs PU3UKU B 00I11IeM 00pa30BaHUU SIBIISIOTCS
e (opmupoBaHue HHTEpeca M CTpPEMJICHHS OOYy4YalOIUXCA K HaydHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABJICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENHCKOT'0 OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

e (GopMHpPOBaHUE HAYYHOTO MHPOBO33PEHUS Kak pe3yJbTara W3Y4CHUs
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢opMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM

bu3nYeCKUX 3HAHUW U HAYYHBIX JOKA3aTeIbCTB;

e (GopMHpOBaHUE TPEACTABICHUA O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI.

JlocTmkeHne 3TUX 1ieied 00eCTIeurBaeTCsl PEUICHUEM CIEAYIONMX 3a7a4 B
mpolecce n3ydeHus Kypca Gu3uKd Ha ypOBHE CPETHETr0 0011ero oOpa3oBaHMs:



npuoOpeTeHne  CUCTEeMBl ~ 3HaHWH 00  oOmuxX  (QU3HUECKUX
3aKOHOMEPHOCTIX, 3aKOHaX,  TEOpHUsX, BKJIIOYAasT  MEXAHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HKHY;

dbopMupoBaHHUE YMEHHM TNPUMEHATh TEOPETHUUECKHE 3HAHUS IS
00BsICHEHUS] (PU3MYECKUX SABJICHUM B MNPUPOAE U JUIsI HOPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;

OCBOCHHME CHOCOOOB pEIICHUS Pa3UYHBIX 3a7ad C SBHO 3aJlaHHOU
busznueckoil MoJenblo, 3adad, MOJAPa3yMEBAIONMX CaMOCTOSITEILHOE
co3anne (PU3NIECKON MOJIEH, aJleKBaTHOM YCIOBUSAM 3aJa4H;
MOHMMAaHUE (PU3UUYECKUX OCHOB M MPUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUUECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

OBJIQJICHUE METOJIaMU CAMOCTOSITENBHOTO TJIAHUPOBAHUS U MPOBEICHUS
(U3UYECKUX DKCIIEPUMEHTOB, aHAIM3a M MHTEpIpeTanuu UHGOpMAIIUH,
ONPENEIICHUS TOCTOBEPHOCTH MOJyYEHHOTO PE3YJIbTaTa;

CO3/IaHUE YCIIOBUH JJIs1 Pa3BUTUSL YMEHUM MTPOEKTHO -UCCIIEA0BATEIIbCKOM,
TBOPYECKOU JIESITEIbHOCTH.

Ha w3ydyenue ¢usuku (6a30BbI ypOBEHb) HAa yYpOBHE CPEIHEr0 OOIIEro
obpazoBanusi otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (Qu3uke mnepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PabOT SBIAETCS PEKOMEHIOBAaHHBIM, YUYHUTEIbh JENaeT BBIOOD

NPOBENICHUS JTa0OpaTOPHBIX PadOT M OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.

COJAEPKAHUE OBbYYEHUA

10 KJIACC

Pa3zgen 1. ®u3uka 1 MeTOAbI HAYYHOT0 NO3HAHMUS
du3rka — Hayka o mpupoje. HaydHble METObl MO3HAHUS OKPYKAIOIIErO

MUpa.

Pons skcnepuMeHTa M TEOpUM B IIPOLIECCE IMO3HAHUS IPUPOIBI.

DKCIEpUMEHT B (PU3HUKE.

MoaemipoBaare (Pu3nUECKUX SIBICHUN W IpolieccoB. HaydHble TMImOTE3HI.
dusnueckre 3aK0Hbl U TeOpHUH. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIKAN COOTBETCTBUS.

Pons u mMecto Gusuku B GOpMUPOBAHUHM COBPEMEHHON HAYYHOU KapTHHBI

MHpa, B MPAKTUYECKOU IEATEIHHOCTH JTHOJIEH.
Jlemoncmpayuu



AHanoroBele U UU(DPOBBIE HU3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3pgen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHUE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemaHsisE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTrepuaibHOM TOYKH, MX MPOEKIMU HA OCU CUCTEMBI KOOPIUHAT.
CroxxeHue nepeMenieHui U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE WM paBHOYCKOPEHHOE NpSMOJIMHEHHOEe ABWKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, MOYyTU U MepeMEUICHUs
MaTepUaTLHON TOYKH OT BPEMEHHU.

CBo0OoHOE TTageHue. Y CKOpEHHe CBOOOIHOTO MMaICHHS.

KpuBosmHentHoe  aBwxeHue. [[BWkeHHME MaTrepuaibHOM TOYKH MO
OKPY>KHOCTH C IOCTOSTHHOM 10 MOJTYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepnosa u wactora o6pateHus. LleHTpocTpemMuTensHOE YCKOPEHHUE.

TexHnueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUAOMETD,
JBW>KCHHE CHApSJI0B, LIEMHbIE U PEMEHHBIE MEPEIavu.

Jlemoncmpayuu

Mopens cuctemMbl OTCUETA, WLTIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JIBVOKCHHS.

[IpeoOpazoBanme IBIKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmtonenne aBmwkeHWs Tena, OPOIICHHOTO TOJ YIJOM K TOPH3OHTY U
TOPU30HTAILHO.

N3mepenune yckopeHusi CBOOOIHOTO MaJICHHUS.

HampagiieHne ckopoCTH MpH IBUKEHUH TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydenne HeEpaBHOMEPHOTO JABHKEHUS C LIENBIO ONPEAEICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIICHHS MEXAY MyTSIMH, MPOWICHHBIMUA TEJIOM 3a
MOCJIEIOBATENbHBIE pPaBHBIE MPOMEXKYTKM BPEMEHU IMPHU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYaJIbHOW CKOPOCTHIO, pAaBHOU HYIIIO.

N3yyeHne NBUKEHUS IIapuKa B BA3KOW KUIKOCTH.

W3ydenne nBWKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHOcutenbHOCTM  ['ammies.  llepBeit  3akoH  HproroHa.
NuepunambHble CUCTEMBI OTCUETA.



Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUTSL MaTepUabHOM TOUKHU. Tpetuit 3akoH Hpr0TOHA 1714 MaTepuanbHbBIX TOYEK.

3akoH BceMupHOro Ttarorenus. Cuia TskecTtd. llepBas kocMmuueckas
CKOPOCTS.

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

Tpenue. Bunbl Tpenus (mokosi, CKobxkeHus1, kauenus ). Cuna tpenusi. Cyxoe
Tperne. Cuiia TpeHHs CKOJIBXEHUS U cujia TpeHus mokos. Kosdduiuent tpeHus.
Cuna conpoTHUBICHUS NPU ABM>KCHUU TENA B KUJAKOCTH WU rase.

[loctynarensHOE U BpalaTeIbHOE JBMXKEHHE a0COJIIOTHO TBEPAOTO Tea.

MoMeHT cuiabl OTHOCHUTENLHO OCH BpameHus. [lmedo cunbl. YcnoBus
paBHOBECHs TBEPIOTO TeEA.

TexHuyeckue yCTpOWCTBA MU MPAKTUUYECKOE NPUMEHEHHUE: MOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHnE MHEPLIUN.

CpaBHEeHME MacC B3aUMO/ICUCTBYIOIINX TEL.

Bropoi1 3akon HeroToHa.

N3mepenne cui.

Ciioxenue cui.

3aBUCUMOCTb CHJIbl YIIPYTOCTH OT AehOopMaIiH.

HesecomocTs. Bec Tena mpu yCKOpEHHOM NOIBEME U TIAJCHUM.

CpaBHeHUE CUJI TPEHMS TTOKOSI, KAYEHUS U CKOJIb)KCHHS.

YcnoBus paBHOBecus TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomoi

N3ydenne nBU>KeHUsI OpycKa MO HAKIIOHHOM TIOCKOCTH.

HccrnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKHUHE H
pE3MHOBOM 00pasIie, OT ux AehopMalluu.

HccnenoBanne ycioBUM pPaBHOBECHUS TBEPIOTO TeENA, HUMEKOLIETO OCh
BpAILECHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynec MarepuanbHOW TOYKH (Tea), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NmItysibC Cubl M1 U3MEHEHUE HMMITYJIbCA TeNla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOC ABMKEHUE.

PaboTa cuibl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprusi MarepuaibHOW TOuKku. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[TorennumansHas SHEPIHUs. ITorenmansHas SHEPTUs yIpyro
nebopMupoBaHHON  mpyxuHbl. [loTeHIManbHAs dSHEprus Tena  BOIM3U
MOBEPXHOCTHU 3EMIJIH.



[loTeHumanbHbple W HEMOTEHUUAIbHble  cWibl.  CBs3b  paboOTHI
HENOTCHIMAIBHBIX CWJI C W3MEHEHUEM MEXAaHWYECKOW JHEPIMU CHUCTEMBI TEll
3aKOH COXpPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONED,
IIPYKUHHBIN [THCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpPAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa moTeHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamoprvie pabomol

N3ydyeHne aOCOJIIOTHO HEYNPYroro yaapa ¢ MOMOIIbI0 JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbl C U3MEHEHUEM MEXaHUYECKOUM sHepruu
TeNa Ha MPUMEPE PaCTIKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. MoJsekyisipuasi Gu3nka ¥ TEPMOJAUHAMHUKA

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe naBmwkenue. uddysumsa. Xapaktep IBWKEHHS |
B3aMMOJICUCTBHS 4YaCTUIl BeIIeCcTBA. MoJenum CTPOEHHUsI Ta30B, XUIKOCTEHM U
TBEPJIBIX TENI U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pazmepsl MoJiekyl. KomuecTBo BemecTBa. [loctosaHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenbcusi.

Moaens uaeanbHoro raza. (OCHOBHOE€ ypaBHEHHE  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUU HICATLHOTO Ta3a. AOCOJIOTHAs TeMIleparypa Kak Mepa
CPEIHEN KUHETUYECKOW SHEPTUM TEIUIOBOTO ABMKEHMS vactull rasza. lllkama
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menzaeneesa—KunanenpoHa.
3akon JlaneToHa. M3ompouecchl B U1€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHWE H3OMPOIIECCOB: M30TEpPMa, H30X0Pa,
n3zobapa.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, ¢GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCITMHEHUMN.

OmnbiTel 10 AU Y3UN KUAKOCTEN U Ta30B.

Mojens OpOYHOBCKOTO JIBUKCHHUS.

Mopens onbita HITepHa.



OnbITHI, JIOKa3bIBAIOIIE CYIIIECTBOBaHUE MEXMOJICKYJISIPHOTO
B3aNMOJCHUCTBUS.

Moaenb, WITIOCTpUpYIOLIasi MPUPOy AABJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUTIOCTPUPYIONIME YPABHEHHWE COCTOSIHUS HWIEAIbHOTO Trasa,
U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

OnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHAare Ha OCHOBE M3MEpPECHUI
00bEMaA KOMHATHI, JIaBJICHUSI U TEMIIEPATYPhl BO3/yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEX/TY TapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogbl mepmMoOUHAMUKU

TepmoanHamMuueckass cucteMa. BHYTpeHHssI SHEPTUS TEPMOJIMHAMUYECKOU
CHUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KosimuecTBo TeIoThl U paboTa. BHyTpeHHSss
DHEPTHS  OJJHOATOMHOTO  WJI€aIhbHOTO  ra3za. Buubl  Temonepeaadu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IelIbHAs TETIOEMKOCTh BEIIECTRA.
KosmmuecTBO TEMIOTHI IPU TEIUIONEpEIaye.

[lonsitue 06 amguabatHOM mporecce. llepBhiii 3akOH TEPMOJIUHAMUKHU.
[IpuMeHeHne NMepBOTro 3aKOHA TEPMOJMHAMUKHM K M3ompolieccaMm. ['paduueckas
UHTEpTIpeTaius padoThl rasa.

Bropoii 3akoH TepMoinHaMukyd. HeoOGpaTuMocTh pOIECCOB B MPUPOJIE.

TeroBble  mammubl.  [IpyHUMOBI  OEUCTBUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHusi dHEpruM B TEIUIOBBIX MaimHaxX. KoadduimeHnt mnone3Horo
nercTBus TeruioBoil MammHbl. [lukn KapHo u ero ko3¢ @UIMEHT MOJIE3HOTO
JEeUCTBUS. DKOJIOTUIECKHUE MPOOJIEMBI TEIUIOOHEPTECTHKH.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CTOpaHusl, OLITOBOM XOJIOIWILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUU Tea MPU COBEPIICHUH PaOOTHI: BBLIET
npoOKK W3 OYTBUIKM TOJ JCHCTBHEM CXKaToOTO BO3/yXa, HarpeBaHuwe 3¢upa B
JATyHHOU TpYOKe IMyTéM TpeHUsI (BUIE0IEMOHCTPAIHS).

N3menenune BHyTpEeHHEN dHEPTUH (TeMIepaTyphl) TeNa Mpy TeIionepeaaye.

OmpIT 10 anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Moenu napoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHMs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, rabopamoprvie pabomoi

N3mepenne yaenpHOU TEI0EMKOCTH.
Tema 3. Acpecammusie cocmoanus eeujecmea. Dazoevie nepexoovl



[TapooOpazoBanue u koHAcHcaus. Vcnapenne u kuneHue. AOCOIIOTHAS U
OTHOCHTEINIbHAS BJIAXHOCTh BO3AyXa. HacwllieHHBIM map. YaenpHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS! OT JIaBJICHUSI.

Teépnoe teno. Kpuctammueckue u amopdHbie Tea. AHU30TPOINS CBONUCTB
kpuctawioB. JXungkue kpuctawisl. CoBpeMeHHble MaTepuaibl. [lnaBienue u
KpUCTAJUIM3alus. Y ielibHas TerioTa miasieHusi. CyoiuManus.

YpaBHEHHE TEMIIOBOTO OaaHca.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TOJYyYEHHUS] COBPEMEHHBIX MAaTEPUAIOB, B
TOM YMCJIC HAHOMAaTepHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBIICHHBIX MApOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

Cnoco0bl U3MepeHus BIaKHOCTH.

HaGmonenue HarpeBanusi U IIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTaJioB.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3MepeHre OTHOCHUTENTLHOM BIAKHOCTH BO31yXa.

Pa3znea 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuka

OnexTpu3auuss Tel. OJEKTpUYECKUd 3apsa. JBa BuAa AIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKHN, AUAIIEKTPUKUA W IMOJYNPOBOJHUKUA. 3aKOH COXpPAaHEHUS
DIIEKTPUYECKOTO 3apsa.

BzaumoaerictBue 3apa10B. 3akoH KynoHa. TodeuHblid 3JeKTpUYECKHUM 3apsii.
Onekrpuueckoe mnoJie. Hanpsok€HHOCTh  AnekTpuueckoro mnons. [IpuHuun
CYHEPHO3UIUHN DIIEKTPUYECKUX MOJeU. JIMHUN HanpsKEHHOCTU JIEKTPUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mnojs. IloreHuuman.  PasHocTh
NOTeHUUAIOB. [IpOBONHMKM M JIMAIEKTPUKH B IJIEKTPOCTATHYECKOM IIOJIE.
Jlvpnekrpudaeckas NpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcarop. DNeKTpOEMKOCTh IFIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

TexHnueckne YCTPOWCTBA M IPAKTHYECKOE ITPUMEHEHHUE: DJIEKTPOCKOTI,
AIIEKTPOMETP, DBJEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE BJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMPOBAJILHBIN aIllapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M MIPUHLMII JEUCTBUS JIEKTPOMETPA.

B3auMmoericTBuE HaA3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE MTOJIE 3aPSKEHHBIX TEJl.



[IpOBOTHHUKM B JIEKTPOCTATUIECKOM IIOJIE.

DJeKTpoCcTaTUUECKas 3aluTa.

JIMDNEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOLIAAH
IUTACTHUH, PACCTOSHUA MEKIY HUMHU U JUIJIEKTPUIECKOU IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamophvlie pabomol

N3mepenue 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannustii 31ekmpuyeckuil mok. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsxenue. 3akon Oma 1151 ydacTKa LENHu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIIbHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, MAPALIENBHOE, CMEIIAHHOE COECAUHEHNE ITPOBOTHUKOB.

Pabora »snekrpuyeckoro Toka. 3akoH JDxoymsi—Jlenna. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYLIAsl CWJIA U BHYTPEHHEE COIPOTHBIICHUE HCTOYHHMKA TOKA.
3axoH Oma 171 0JIHOM (3aMKHYTOM) 35ieKTpruueckoH renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsA  NPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBIICHUSI METAJUIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lomynpoBonuuku.  CoOCTBEHHass U NpUMECHass  HPOBOJAUMOCTH
noJynnpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE IPUOOPHI.

DJIEKTpUYECKMA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DIIEKTPOJIUTUYECKASA TUCCOLUALMS. DIEKTPOJIN3.

OnekTpuyeckuid TOK B ra3zax. CaMOCTOATENbHBII U HECAMOCTOSITEIbHBIN
paspsaa. Monnus. [Tnazma.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETD,
BOJIbTMETP, PEOCTAaT, HMCTOUYHHMKM TOKa, OHIJIEKTpOHArpeBarelibHbIe MPHUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBINH U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN JUO, TajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HaPSIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MOMIEPEYHOTO CEYEHUsSI U MaTepHaa.

CwmenanHoe COeTMHEHHUE MPOBOJHUKOB.

[IpsiMoe w3MepeHue SIEKTPOABWXKYIIEH CHiIbl. KoOpoTkoe 3aMbIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.



[IpOBOIMMOCTB JJIEKTPOIMUTOB.

HckpoBou pa3psa 1 MpOBOIUMOCTh BO3AYyXa.

OQHOCTOPOHHSS MPOBOIUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yyeHne CMEmaHHOTO COEUHEHUSI PE3UCTOPOB.

N3mepenune 2eKTpOABUKYILEH CHUJIbI HICTOYHUKA TOKA M €r0 BHYTPEHHEIO
COIIPOTHBIICHUS.

Habmronenue snexkrponmsa.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHs B 10 kinacce OCyIIECTBISIETCS C
Y4ETOM COJEpPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJOTHUH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOTO
NO3HAHUA: SIBJICHUE, HAy4yHbIH (akT, rumnore3a, (pusnmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, SKCTIEPUMEHT, MOJEIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHWH, JUHEWHas (yHKIUS,
napaboJa, runep0oosia, ux rpaMKyd U CBOMCTBA, TPUTOHOMETPUUYECKHUE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBI M X ITPOEKIMH HA OCU KOOPJIMHAT, CJIIOKEHUE BEKTOPOB.

buonocus: Mexannyeckoe ABMKEHHE B KUBOU mpupoae, auddysus, ocMmoc,
TEMI000MEH KUBBIX OPTAHU3MOB (BUAbI TEILIONIEPENAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKHUE SBJICHUS B )KUBOU PUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XXKUIAKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOKCTBA METAJUIOB, 3JIEKTPOJIATAYECKAS JUCCOLMALMS,
rajbBaHUKA.

l'eocpacghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE NBUXEHUN C UCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOJIIMIIHAKH, HWCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET M Jpyrue), ABUTATENb BHYTPEHHETO
CropaHusi, mapoBas TypOUHa, OBITOBOU XOJIOJUIbHUK, KOHIUIIMOHED, TEXHO JIOTUN
MOJYYEHUSI COBPEMEHHBIX MAaTepHAIOB, B TOM YHCJIE HAHOMAaTepHalOB, W
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, DJICKTPOHArpeBaTe/IbHbIE npuodopHkI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TAJIbBAHUKA.



11 KJIACC

Pa3znea 4. JiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpomMacHUMHAA UHOYKUYUA

[TocTossHHBIE ~ MarHuThl. B3anMMOIENCTBHE  TOCTOSHHBIX  MArHUTOB.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. llpuHumn cynepno3uunu
MAarHuTHBIX MOJIeH. JIMHMM MarHuTHOM MHIyKUMH. KapTuHa JIMHUKA Mar HOTHOM
WHYKIUH TIOJISl TOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0JI€ NPOBOJHMKA C TOKOM. KapThHa JMHHN WHIYKIHA
MarHUTHOTO MOJISI AJMHHOTO TMPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBrE MPpOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HampaBJiCHUE.

Cuna Jlopenna, e€ MoyJib U HampaBJieHUe. JIBuKeHre 3apsyKeHHO M YaC TUIIBI
B OJIHOPOJTHOM MarHuTHOM ToJjie. PaboTa cumsr JIopeHia.

SIBneHne 3yeKTpOMarHuTHOM HWHAYKIMHM. [loTOK BekTOpa MarHuTHOU
WHIAYKUUU. OJIEKTPOJBIKYIIAs CWIa WHAYKUUU. 3aKOH SJIEKTPOMArHUTHOM
nHaykunu Papanes.

BuxpeBoe »syekTpuueckoe MoJie. DJEKTPOJBWXKYIIAs CUjla HHIYKIHH B
MIPOBOIHUKE, ABHKYIIEMCS MMOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

ITpaBumo Jlenna.

NHAyKTUBHOCTh. SIBJ€HHE CAMOMHAYKIUHU. OJEKTPOABMXKYILNAS CHUIIaA
CaMOMH]TYKIIMH.

DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIC
MArHATHI, DJEKTPOMArHUThl, SJIEKTPOJABUTATEIb, YCKOPUTEIH JIIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS T1€Yb.

Llemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO My4YKa MArHUTHBIM TOJIEM.

JIMHUY MHIYKIIMYM MarHATHOTO TOJIS.

B3auMmoencTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Amriepa.

[enctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBIEHME SIIEKTPOMArHUTHOW UHIYKIIMH.

IIpaBuiio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJIBUKYIIECH CUJIBI HHAYKIIUA OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne CaMOUHAYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamopmvlie pabomol

N3ydenne MarHuTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanne 1ecTBUS MOCTOSHHOTO MAarHUTA HA paMKy C TOKOM.
HccnenoBanue siBIICHUS 3IEKTPOMArHUTHOW MHIYKIIHMH.

Pa3nen 5. Kos1e0aHus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1ebanus

KomebarenpuHas cucrema. CBOOOIHBIE  MEXaHWUYECKHE  KOJEOaHUS.
["apmonmveckue konebanus. [lepmon, wactora, amrmTyaa U ¢asza KoJeOaHuH.
[IpykuHHBIA MasTHUK. MareMaTuyeCKUi MasiTHUK. YPaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBparienne sHEPTHUN IPU TAPMOHUIECKUX KOJICOAHUSIX.

Konebarenbusiii koHTYyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIOAHUS B
UACATbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJCATLHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencTaBneHne o 3aTyxarIMX KoJeOaHUsIX. BbIHYK/IC€HHbIE MEXaHUYECKHE
kosneOanusi. Pe3onanc. BeinyKeHHbIE AIEeKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii TOkK. CUHYCOMAAIbHBIM MEPEMEHHBI TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE W JEHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaNPSKEHUA.

Tpaucdopmarop. [Ipon3BoacTBo, epenada U MOTPEOICHUE FICKTPUICCKOM
DHEPrUU. DKOJOTUYECKHE PUCKU NPU MPOU3BOACTBE EKTpo3Heprun. KynbsTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHudeckrne yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: IJICKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JIMHUU AJIEKTpOonepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamerpoB KojeOaTeIbHOW CHCTEMbI (MIPYXUHHBINA WU
MaTEMATUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie CBOMCTB BBIHYKJICHHBIX KOJIEOaHUH.

Habmonenue pesonanca.

CB00OOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUS.

OcuuutorpamMmsl (3aBUCUMOCTHU CUJIbI TOKA U HANIPSIKEHUS OT BPEMEHH) J1JIs1
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

PesoHanc mnpu mocnenoBarenbHOM COEOUMHEHUM PE3UCTOpPA, KaTyLIKU
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopernp JTMHUY 3IEKTpOoNepeIay .

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

HccnenoBanue 3aBUCUMOCTH NEpHUOJa MaJIbIX KOJIEOAHH I'py3a HA HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.



HccnenoBaHue MNEPEMEHHOT0 TOKa B LENW M3  IOCJIEI0BATEIHLHO
COEAMHEHHBIX KOH/IEHCATOPAa, KaTyIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 3J1eKmMpPOMAaZHUN Hble 60JIHbL

Mexanuueckue BOJHBI, ycJOBUs pacnpoctpaHeHusi. llepuon. Ckopoctb
pacrpoCTpaHeHHssT W JUIMHA BOJIHBL. llomepedHble W MPOJOJIbHBIE BOJHBI.
Hutepdepenuys u 1uppakius MEXaHU4ECKUX BOJIH.

3ByK. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMarHuTHbIE BOJIHBI. Y CJIOBHS U3JIy4E€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusa BekropoB E, B, V B anekrpomarautHoli BoaHe. CBoWCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKE€HHE, MPEeIOMIICHUE, TOJIs pU3alus, Tudpaxiys,
unTeppepenyss. CKOpOCTh FNEKTPOMArHUTHBIX BOJIH.

[IIkana >7€KTpOMarHUTHBIX BOJH. IIpriMeHEeHne AIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBA3U U TeNeBUAEHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CPEJIBI.

Texnuueckue ycTpoWCTBa M NPAKTHUECKOE IMPUMEHEHHUE: MY3bIKalbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas HAarHOCTHUKAa B TEXHMKE M MEIULIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-nieusb.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MOMIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmoiieecs Teo Kak HCTOYHUK 3BYKa.

HaOmonenune oTpaxeHus U MpenoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue nateppepeninu u 1udpakiud MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmonenue cBs3W IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOU KOJICOAHUH.

HccrnenqoBanne  CBOWCTB — 3JEKTPOMArHUTHBIX ~ BOJIH:  OTPAKEHUE,
npeioMIIeHUE, oJisipu3anus, Audpakius, UHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonnHENHOE pPacpOCTpPAHEHUE CBETA B
onHOpOHOM cpene. JIyd cBera. ToOue€UHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3akOHbI oTpaxeHus cBera. [locTpoeHune nzoOpaxeHuit B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI IPEIOMIICHHUS CBETa. AOCOTIOTHBIN TOKa3aTeNb
npesnomiieHus. [loiHOe BHyTpeHHee oTpakeHue. l[IpenenbHbI yrosl IMmOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBera. CitoxHBIN cocTaB Oenoro cBera. Lger.

CobOwuparoniie W paccewBalomme JUH3BL. ToHKas mmH3a. DOKycHOE
paccTosiHUE M ONTHYECKas cwia TOHKOW JmH3bL. [locTpoenue m3oOpakeHuil B



coOuparonmx 1 pacceuBarolmx JuH3ax. Gopmyna TOHKOW JMH3BI. YBEIMYEHUE,
JTaBacMo€ JIMH30H.

[Ipenensl nPUMEHUMOCTH TEOMETPUUYECKON OTITUKH.

BonnoBass onrtuka. MHrepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
YcinoBuss HaOMOIEHUST MakCUMyMOB UM MHHMMYMOB B HHTep(epeHLHOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [ludpakuuonHHass pemerka. YCIOBHE HAOMIOIECHUS
IJIaBHBIX ~MAaKCHMMYMOB IIpM MaJACHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TuGPaKIMOHHYIO PEHIETKY.

[lonapuzanums ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBINA anmnapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJIIPOU/.

Jlemoncmpayuu

[IpsiMOJIMHENHOE pACTIPOCTPAHEHUE, OTPAKEHHWE W NPEIOMIICHUE CBETA.
OnTuueckue npuOopsI.

[lonHO€ BHYTpEeHHEE OTpakeHne. Moenbs CBETOBO1A.

HccnenoBanue CBONUCTB U300pakeHUH B JIMH3AX.

Moaem MUKpOCKOTIa, TEJIECKOTIA.

Ha6monenue unreppepeHiuu cBera.

Hab6monenue nudpakiuuu cBera.

HaOmonenue nucnepcuu cBeTa.

ITosydyeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[losryuenue criekTpa ¢ TOMOIIbI0 AUGPAKITUOHHON PEIIETKH.

HaOmtonenune nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomoi

N3mepenune nokazaresns MpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOUCTB U300pakeHUN B JIMH3AX.

Hab6monenne nucnepcun cBeTa.

Pa3nen 6. OCHOBBI crieHAIbHON TEOPHH OTHOCHTEJIBHOCTH

['panunpl mpUMEHUMOCTHM — Kiaccuyecko — MmexaHuku.  [locTynatsl
CIELIMAIBHONM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEUHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU U COKPAIICHHE
JUTAHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MAaCChI C JHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YAaCTUIBI. DHEPTrHUs
MOKOSI.



Pa3pen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmuvt K6AHM 060l ONMUKU
®otonbl. opmyna [I1anka cBsi3u s3HEprun (POTOHA C €r0 HACTOTOU. DHEPTHS
U UMITYJIbC POTOHA.
OTtkpsiTue u uccnenosanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI

doToapdexra. YpaBHenue DiiHiuTeriHa st poTodpdexra. «KpacHas rpanuna»
doTorpdexra.

Jasnenue cBera. OnbiTel I1. H. JleGenena.

XAMUYECKOE JEUCTBUE CBETA.

Texnuyeckne yCTpOWCTBA W TPAKTHUECKOE MPUMEHEHHE: (OTODJIECMEHT,
(doTomaTYUK, COJTHEUHAsA Oarapesi, CBETOAUOI.

Jlemoncmpayuu

®o103(D(PEeKT HAa YCTAaHOBKE C IIMHKOBOW TJIACTUHOM.

UccnenoBanue 3ak0HOB BHeMHEro Gotorddexra.

Creronuon.

CouiHeuHast Oarapes.

Tema 2. Cmpoenue amoma

Mogaens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
IInanerapnas mopens aroma. Iloctynmarel bopa. M3iyueHune u mOriomieHue
(GbOTOHOB MpH Mepexoje aromMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroil. Buubl
criekTpoB. CHEeKTp ypOBHEN SHEPTUMU aTOMa BOJIOPOa.

BosmHoBsie cBoiicTBa yacTul. Bosnel ne bpoitisa. KopmyCKynsipHO -BOJTHOBOM
JTyalTu3M.

CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyYCHHE.

TexHuueckue ycTpoOWCTBAa U TMPAKTUUECKOE TMPUMEHEHUE: CIEKTPaTbHBIN
aHayu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Moaens onbita Pesepdopaa.

Ornpenenenue IIMHBI BOJIHBI Jla3epa.

HabmoneHue muHeRvyaThiX CIIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

HaGmonenne nuHeiyaToro cnekrpa.

Tema 3. Amomnoe adpo

DKCIEPUMEHTBI, JIOKA3bIBAIOIIME CJIOXHOCTh CTpOEHHs sijipa. OTKpBITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa

paguoakTUBHOTO wu3daydeHus. CBoiicTBa ambda-, Oera-, raMMa-u3IydeHUs.
BrvsiHue paguoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.



OTtkpbiTHE TIpOTOHA U HeillTpoHa. HykionHass monens sigpa [eiizenOepra—
WBanenko. 3apsia sapa. MaccoBoe uuncio saapa. M3otorsl.

Anbda-pacnian. DNEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4yeHUE. 3aKOH paJMOaKTUBHOIO pacmaja.

DHeprus CcBsA3U HYKJIOHOB B sanpe. SnepHsie cuibl. JledekT maccsl sapa.

SnepHble peakunu. /lenenne u cuHTE3 AA€Ep.

Anepnsiii peaktop. Tepmosimepusiii cunTe3. [IpoOieMbl M MEepPCHEKTUBBI
SAIEPHOU SHEPTETUKU. JKOJIOTMYECKUE aCIIEKTHI IEPHOU SHEPTETUKH.

DyieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOMIOACHUS U PETUCTPALIMU IIEMEHTAPHBIX YACTHII.

@yH1aMeHTalIbHbIE B3auMoeicTBUA. EAMHCTBO (GM3NUEeCKON KapTUHBI MUpA.

TexHnueckne yCTpoucTBa U NMPAKTUUECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
BunbcoHna, siaepHslil peakTop, aroMHasi boMOa.

Jlemoncmpayuu

CUYETUNK MOHM3UPYIOIHMX YaCTHLI.

Yuenuueckuii skcnepumenm, nabopamopmvie padoomoi

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (hoTOorpadusm).

Pa3pgen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3HKH

OTanbl pa3BUTHs acTpoHOMHUH. [[pUKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3B&3gHoro nHeb6a. Co3Be3aus, SpKue 3BE3JBI, IUIAHETHI, WX BHIMMOE
JIBU>KCHHE.

ConHeuHas cuctema.

Comnnne. CosiHeuHass akTUBHOCTh. McTouHuMK sHepruu CojHIA W 3BE3IL.
3BE371bI, X OCHOBHBIC XapaKTEPUCTUKU. Jlnarpamma «CHEKTpaIbHBbIM Kacc —
CBETUMOCTB». 3BE3/IbI TJAaBHOW MOCJEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOM MOCJIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3B€371. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOKIECHUU U dBOIOIMKU COoJHIA U
3BE3/1. DTarbl >KU3HU 3BE3/I.

Mieunsiii [lyte — nama [Manaktuka. [lonmoxenue u nBuxenue CoJiHIA B
["aymaktuke. Tunel ramakTuk. Paguoranaktuky u kBasapbl. YEpHBIE ABIPHI B AApax
raJIakTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:1a. Pazoeranue ranakTuk.
Teopus bonpmoro B3peiBa. PenmmkroBoe u3irydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranakruka.

Hepemiénnpie npo0aemMbl aCTpOHOMUMU.

Yuenuuecxue nabnrooenus



HaGmronenust HeBOOPYKEHHBIM TJ1a30M € MCTOJIb30BaHUEM KOMIIbIOTEPHBIX
NPWIOKEHUH I OTPEENICHHs MOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s1 CEeBEpHOTrO MOJIyIIApUsl U IPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro IlyTu.

O6o0maromiee MoBTOpPeHNE

Pomp ¢Qu3ukn u acTpoHOMHHM B 3KOHOMHYECKOHM, TEXHOJIOTUYECKOM,
COIMATIbHOM 1 ATUYECKOH chepax esTeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HayYHOU KapTUHE MHUPA, POJIb (PU3UUECKOIN TEOPUU
B (opmMupoBaHMM TpeACTaBICHUN O (QU3NUECKON KapTUHE MHUpa, MECTO
¢u3nyeckoi KapTUHBI MUPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX
MPECTaBICHUN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHs B 11 kinacce oCylecTBIsIeTCs C
YU4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€HM C KypcaMU MaT€MAaTHKH,
OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJICHUE, HAy4YHbIH (hakT, TUrnore3a, (pusnmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIOJIEHUE, SKCTIEPUMEHT, MOJEIIMPOBAHUE, MOJI€]b, U3MEPEHUE.

Mamemamuxa: pelIEHUE CUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(YHKLIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKIHUH HA OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB,
IPOU3BOJAHBIE 3JIEMEHTAPHBIX (PYHKLMWA, MPU3HAKK MOJN00US TPEYroJbHUKOB,
oTpeieNieHUe TUIOIIAAH TUIOCKUX GUryp u o0béma Ter.

buonocus: >nextpuueckue SBICHUS B JKUBOM NpUPOJE, KojeOaTelbHbIe
JBW>KCHHSI B )KMBOM MPUPOJE, ONITUYECKHUE SBJIICHUS B KUBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHUE ATOMOB U MOJIEKYJI, KPUCTAIUIMYECKA CTPYKTYpa TBEPABIX
TN, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKON pPEHIETKH, CIEKTPaIbHbIN
aHaJIn3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJM, 3aJ€KM MArHUTHBIX PYI,
boTOoCHEMKA 36MHOM TTOBEPXHOCTH, MIPEACKA3aHHUE 3EMJICTPSICEHU.

Texnonoeus: 7nVMHUM BIEKTPONEpENad, TEHEepaTop IMEPEMEHHOrO0 TOKa,
ANEKTPOJIBUTaTeNb, WHAYKIMOHHAS T€4b, Pajap, pagvuONpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA armapar, BOJOKOHHAS OITHKA,
cCoJIHEe4YHasi ObaTapes.

INTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBLIEI'O ObPA30BAHUA



OcBoenne ydyeOHOTO Tpeamera «Pu3nKa» Ha YPOBHE CPEIHEr0 OOIIero
obpazoBanus (0a30BbIH YPOBEHB) MODKHO 00ECTICUUTh JOCTHKCHHUE CIICTYIOIIX
JMYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00pa3oBaTeIbHBIX PE3YIHLTATOB.

JINUHOCTHBIE PE3YJIbTATbBI

JInaHOCTHBIE PE3YNIbTAThl OCBOCHHS YI4eOHOTO npeameTa « Du3nKa» JOHKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH TO3MIIMEH JIMYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpHWCHTAINi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HECHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B MPOLECCE PEANN3ANNN OCHOBHBIX HANPABICHUN
BOCIIUTATEIbHOW JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCKOro BOCIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAXK/IaHCKOM MO3UIIMH 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOILECTBA;

NPUHATHE TPAAUUMOHHBIX  OOIIECYEIOBEUECKUX T'YMAaHUCTHUECKUX U
JEMOKPaTHYECKUX LIEHHOCTEMN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX IPAXKIAHCKOTO
0011IeCTBa, y4aCTBOBAaTh B CAMOYIPABIEHUH B 00pa30BATEIbHON OpraHU3alluy;

YMEHHE B3aUMO/JIEVCTBOBATH C COLIMAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
uX QYHKIMSIMA U HA3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMSI:

c(hopMUPOBAHHOCTH POCCHUICKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM
POCCHUNCKUX YUEHBIX B 00J1aCTU PUUKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBE/ICHU 5

CIIOCOOHOCTh OLICHMBATh CHUTYalMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
JESITETbHOCTH YUEHOTO;

OCO3HaHME JMYHOIO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO OYyyILIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILLEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
NPUCYILIETO (PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHMA:

MHTEpEC K pa3iuuHbIM cepaM mpodecCHOHATbHON NEeATEeNbHOCTH, B TOM
YUCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymier npodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;



TOTOBHOCTB ¥ CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
($U3UKK HA TPOTSAKEHUU BCEH KU3HU;

6) IKOJIOrMYeCKOro BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00aTbHOIO
XapakTepa dKOJOTHUECKUX MPoOIeM;

IJITAHUPOBAHUE U OCYIECTBICHUE JIEUCTBUM B OKPYXAIOIIEH CPEJIE HA OCHOBE
3HAHUSA LEJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAHUH 10 (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMUSI:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NUECKON HAYKU;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3UKKM  OCYILECTBJISATH  MPOEKTHYIO U  HCCIEAOBATENBCKYIO
JEATENbHOCTh UHAUBHUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS
ba3oBble JJoruuyeckue aelcTBUA:
CaMOCTOSITENbHO  (OPMYJIMPOBAaTh M aKTyaJlM3UPOBaTh  MpoOsIEeMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
OTIpENEATh LEAM JEATeIbHOCTH, 3a/JaBaTh IapaMETpPbl M KPUTEPUU HX
JIOCTHIKCHUS
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B paccMaTpUBAEMbIX
(OU3UIECKUX SBICHUSIX;
pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJEMBbI C yU4ETOM aHaIM3a UMEIOIINXCS
MaTepUATTbHBIX U HEMaTepHUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIsIM, OIIEHUBAaTh PUCKU MOCJIEACTBUMN JIESITEIbHOCTH;
KOOPJVHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBUSIX pPEAIbHOTO,
BUPTYAJIbHOTO U KOMOUHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBINUICHNE TIPU PEIICHUH )KH3HEHHBIX TPOOJIEM.
ba3oBble ucciegoBaTeIbCKHe JeidCTBUS.
BJIAZICTh HAYYHOU TEPMHUHOJIOTUEH, KIHOUYEBBIMUA MOHATUSIMH U METOJAaMH
du3ryeckoi HayKH;
BJIAJICTh HaBBIKAMU Y4€OHO-UCCIICI0BATEILCKON U IPOCKTHOM JIEATETbHOCTH
B 0051aCTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TTOUCKY
METOJ0B pelleHus 3a7a4 (HU3UYECKOTO COAEp KaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJ0B MO3HAHUS;



BIIAJICTh BHJAMH JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUS, €O
WHTEpIIpETalluy, MPeoOpa30BaHMUI0O M TMPUMEHEHUIO B PA3UYHBIX YUEOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3JaHUN YIEOHBIX MPOEKTOB B 00JacTH (PU3UKH;

BBISIBISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIeHHs, HaXOIWUTh apTyYMEHTHI JJIS JOKa3aTelbCTBa
CBOMX YTBEP>KIICHUH, 3a/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHNUS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE peIICHUS 3a7adydl pe3yJbTaThl,
KPUTUIECKU OTIICHUBATH UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3aJa4ydl B 00pa3oBaTEIbHOM
NESTEILHOCTH, B TOM YHCJIC TIPY U3YYCHUN (DU3UKU;

JlaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT,

yMETh TIEPEHOCHTh 3HAHHUA 10 (U3UKE B MPAKTUYECKYIO 001acTh
KHU3HEICATEITbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIC HJICH, TTPEJIaraTh OpUTrHHAIBLHBIC TIOIXOIbI M PEIICHNUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aJIbTEPHATUBHBIC PEIICHHS.
Pabora ¢ unpopmanueii:

BJIAJICTh HABBIKAMH TOJydeHHUS MHPOpMAIMKA GU3NIECKOTO COJICPKAHMS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISTH IOUCK, aHAIU3,
CHUCTEMAaTH3aIMI0O W WHTEPIPETANI0 MHPOPMAIMKA Pa3IMIHBIX BUIOB U (GOpM
Npe/CTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH,

UCIIOJIb30BaTh  CpeICcTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3aMa4 ¢ coOmojieHreM TpeOOBaHUN SPrOHOMHMKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECypcoCOEpeKEHUs, IMPaBOBBIX M JITHYECKUX HOPM, HOPM
nH(OpPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B Pa3IMYHBIX (Popmarax c
y4éTOM Ha3HauYCHUS WH()OPMAITUH H [IeJICBOW ayIUTOPHH, BEIOUPasi ONTHMATIbHYIO
dbopMy TpeCTaBICHHS M BU3YaIH3aIlHH.

KoMMmyHuKaTHBHBIE YHHUBEpPCaJbHble Y4eOHbIE 1eHCTBHSA:

OCYLIECTBJIATh OOIIEHHME Ha YpOKax (U3UKM M BO BHE-YPOUHOU
NESTEIIbHOCTH;

pacmo3HaBaTh MPENNOCHUIKM KOH(JIUKTHBIX CHUTyallud W  CMSr4aTh
KOH(DIIMKTHL;

Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHSI C MCIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;



MMOHMMAaTh U MCTIOJb30BATh MPEUMYIIECTBA KOMAHIHON W UHIAUBHUIYaIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX NEHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJAOT0 YJIEHA KOJUICKTUBA,

MPUHUMATh €A COBMECTHOM JIEITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAWHHUPOBATH JICUCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJATh IUIAH JICHMCTBUH,
pacnpenensaTh poJid ¢ Y4ETOM MHEHHMM YYacTHUKOB, OOCYXKIaTh PE3YJIbTaTbl
COBMECTHOU pabOTHI;

OLICHWBAaTh KA4E€CTBO CBOETO BKJIaJa W KAXKIOTO YYACTHUKA KOMAaHIbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIC TMPOEKTHI, OLICHUBATh HJIEHM C TMO3UIUKA HOBU3HBI,
OPUTMHAILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBISAITh MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3JIUYHBIX
CUTYaIUSIX, POSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbI€e JeiicTBUSA
Camoopranu3zanus:

CaMOCTOSITEIbHO OCYIIECTBIATh MO3HABATEILHYIO JESITEILHOCTh B 00JACTH
GU3MKH W acCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIbHO COCTABJIATH IUJIaH PEIICHUs PAcUYETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTHUYECKON pabOThI ¢ y4ETOM UMEIOIIXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEAITOYTCHUN;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIUSIM;

pacumpsITh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCcOO0CTBOBaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO JPYAUIMH B 001acTU
(bu3NKHN, TOCTOSHHO TIOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTHUBHI B JCSITEIHLHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BIIQJICTh HABBIKAMU  TO3HABATEIbHOW  peduiekcMH KaK  OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX IMPOIECCOB, WX PE3YyIbTaTOB U
OCHOBAHMUI;

UCIIOJIh30BaTh MPUEMBI pedIeKCUU JIJIS OIICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelIeHus;

YMETh OIICHWBAaTh PHCKA M CBOCBPEMEHHO NPUHUMATH PEIICHHS IO HX
CHUKCHHIO;



OpUHUMATh MOTHBBI M apryMEHTBl JPYrUX IMpHU aHaIU3e pe3yiIbTaToB
NeSITebHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEOCTATKU U IOCTOMHCTBA,

OpUHUMATh MOTHBBI M apryMEHThl JPYruX IMpU aHaU3€ pe3ysibTaToB
NeSITebHOCTH;

NpU3HaBaTh CBOE MPaBO U MPaABO JIPYTUX HA OIMIMOKH.

B mporiecce nocTukKEeHUST TMYHOCTHBIX PE3YJILTATOB OCBOEHUS MPOTPAMMBI
no ¢u3uKe IS YpOBHS cpeaHero oOmero oOpa3oBaHus y OOydaroUmMxcs
COBEPILEHCTBYETCS AMOIMOHAIIBHBIH WHTEJUICKT, Ipe/IoJIararoIuii
c(hOpMHUPOBAHHOCTh:

CaMOCO3HaHUsl, BKIIIOYAIOIIET 0 CII0 COOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HANIPABJICHUS Pa3BUTHs COOCTBEHHON IMOLIMOHAIILHOM cephl,
OBITh YBEPEHHBIM B CEO€E;

CaMOPETYJIUPOBaHMsI, BKIIIOYAIOIIEIO0 CAaMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTh aganTUPOBAThCS K
AMOIIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIOIIEH CTpEMIIEHHE K IOCTHKECHHUIO 1IeTIH U
yCTEXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JCWCTBOBATH HUCXOJISI U3 CBOUX
BO3MO>KHOCTEH;

AIMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIHBHOE COCTOSIHUE
JIpYTUX, YYWUTHIBATb €ro TMpPU OCYIIECTBICHUU OOIIEHUs, CHOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIITNX CIIOCOOHOCTD BBICTPpanWBaTb OTHOIICHMS
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBIISITh UHTEPEC U pa3peliaTb KOHMIUKTHI.

NHNPEJIMETHBIE PE3YJbTATbBI

K xoniy oOyuenuss B 10 kiaacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkKaTh C(POPMHUPOBAHHOCTD Y 00YUAIOUMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKOM JEITENBLHOCTH JIFOJIEH;

YUMUTHIBATh TpaHUIbl TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOIETICH:
MaTepuaibHasi TOUKa, MHEpIUaIbHAsL CHCTEMa OTCUETa, a0COIIIOTHO TBEPIOE TEIO,
WJICAUTbHBIN T'a3, MOJIEIN CTPOCHUS Ira30B, KUJIKOCTEHW U TBEP AbIX TEJ, TOUCUHBIN
ANIEKTPUYECKUN 3aps]l IPU peLIeHUU PU3NYECKUX 3a/1a4;

pacro3HaBaTh (PU3NYECKUE ABJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KHHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJIMHAMUKA:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJMHENHOE



JBIDKEHUE, CBOOOJHOE TAJCHHWE TeJ, JBM)KCHHE IO OKPYKHOCTH, HWHEPIHS,
B3auMoieiicTBue Tel, nuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHUE KUIKOCTEH
Y TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HArpEeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, HCIApEHUE, KOHAEHCAUs, IUIABJICHHE, KPUCTAIUIM3AlMs, KUIIEHUE,
BJIQKHOCTB BO3/1yXa, MOBHIIIICHNE JIABJICHUS T'a3a IIPU €r0 HarpeBaHUU B 3aKPHITOM
COCyZ€, CBSI3b MEXKIYy MapaMeTpaMHM COCTOSIHMS ra3a B H30IpolLEeccax,
ANIEKTpU3ALMSA TEJl, B3aUMOJICHCTBHUE 3aPS/I0B;

OTMCHIBATh MEXAHWYECKOE JBW)KCHUE, UCTIONB3YS (PU3UYECKHE BEIMYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeNla, KHHETUYeCKas SHEpTHsl, MOTCHIUATbHAS YHEPTHUs, MEXaHWYecKasl
paboTa, MexaHWYecKas MOINHOCTh, MpPH OIUCAHWUU TIPABWILHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJb3yEMBIX BEJIMYMUH, MUX OOO3HAUCHUS] U E€UHUIIBI,
HAXOJAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEJIMUHMHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBaTh M3Y4YEHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIOJIb3YS  (PU3UUECKHE BEIUYUHBLI: JAaBJICHHUE Tas3a, TeMIleparypa, CpPEeaHss
KMHETUYECKasl SHEPTHSI XAa0TUUECKOTO JIBIXKEHUSI MOJICKYJI, CPEIHEKBaApaTUIHAas
CKOpPOCTb MOJIEKYJ, KOJMUYECTBO TEIUIOTHl, BHYTPEHHsISI 3HEPrus, padoTa rasa,
KO3((DULIMEHT MOJE3HOr0 JACHCTBUSL TEIUIOBOrO JABUTATENsl; MPU ONUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MUECKUM CMBICT HCMHOJIb3YEMbIX BEIUYUH, HX
0003HaUYCHUsI W €IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JAHHYIO
(PM3UUECKYIO BEIMUUHY C APYTUMH BEIUYUHAM;

OTMCHIBATh U3YUYECHHBIE AIEKTPUYECKHUE CBOMCTBA BELIECTBA U AJICKTPUUYECKHE
ABJIEHUS (TMPOLIECCHI), UCTIONB3YS (PU3NYECKHUE BEIUYMHBI: SJIEKTPUUECKUHN 3apsi/,
AIIEKTPUUECKOE MOJIE, HANPSIKEHHOCTD MOJIS, MOTEHINAJ, Pa3HOCTh MOTEHIINAJIOB;
IpyU OMNHCAHWUW TPABUIBHO TPAKTOBATh (U3UYECKHM CMBICI HCIIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUCHMS] W CIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BETMYUHY C APYTUMHU BEIIMYUHAMU,

aHAIM3UPOBATh (U3MUECKUE MPOLIECCHI U SBJICHUSI, UCTIONB3Ys (PU3nUecKue
3aKOHBI ¥ MPUHIIMIKBI: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHs] MEXaHWYECKOW OJHEpPruu, 3aKOH COXPaHEHUS UMITYJIbCa,
MPUHIIAIT CYNEPTO3UIIMN CHWJI, TMPHUHIMI PaBHOIPABHS HWHEPIUAIBHBIX CHCTEM
OTCu€Ta, MOJEKYISIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHHUS BEUIECTBA, Tra3oBbIe
3aKOHBI, CBSI3b CPEIHEN KHHETUYECKOM SHEPTUH TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoil, MepBbIi 3aKOH TEPMOIUHAMUKU, 3aKOH COXPAHEHHUS
AIIEKTPUYECKOT0 3apsifa, 3akoH Kysnona, mpu »TOM paziauyarh CJIOBECHYIO
GbopMyIHPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBHIPAKEHHUE U YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE MPHUHLHUIIBI JEUCTBUS MAallMH, OpUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3inyarh yCJIOBUS MX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM JKU3HU;

BBINIOJIHATh JKCHEPUMEHTHI 10 MCCICAOBAaHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCIIOJB30BAHUEM MNPSMBIX M KOCBEHHBIX M3MEPEHUU, IPU ITOM
dbopMynupoBarh MnpoOJieMy/3ajadyy M THUIOTE3y Y4EOHOrO SKCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OIBIT U
(dbopMynupoBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMbBIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
ATOM BBIOMpATh ONTUMAIBHBIM CIIOCOO M3MEPEHUs U HMCMOJb30BaTh M3BECTHHIC
METOJbl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXIYy (PU3WYECKMMHM  BEIMYUMHAMH  C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUU, NPU 3TOM KOHCTPYUMPOBATH YCTaHOBKY,
(bukcHpoBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (U3MUECKUX BEJIUYHMH B
BU/JI€ TaOJMI ¥ rpaMKOB, €TaTh BBIBOABI 110 PE3YyIbTaTaM UCCIIEIOBAHMUS;

co0oaaTh mpaBuiIa 0€30MaCHOTO TPYyla NpH MPOBEACHUHM UCCIIECIOBAaHUIA B
paMKax y4yeOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIENOBATEIILCKOM M IMPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THble 3aJa4d C SIBHO 3aJaHHOM (DU3UUYECKOW MOJENbIO,
UCIIOJIb3Y$ (PU3UUECKUE 3aKOHBI U PUHIUITBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIAEIATh (PU3NYECKUE BETUYMHBI U POPMYIIBI,
HEOOXoAUMBIE ISl €€ pelleHHs], MPOBOJAUTh PAacU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4€HHOT'0 3HaYEHUS] (PU3UUECKON BETMUMHBI;

pelarh Ka4eCTBEHHbIE 33J]a4M: BBICTPAUBATH JJOTHYECKHA HETPOTUBOPEUHUBYIO
LENOYKY PACCYXIEHUU C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnuecKue sIBJICHUS;

UCIOJb30BaTh  MPU  PEIIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTUHU JIJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U MPEJCTaBICHU Y4eOHOW U HAy4HO-TIOMYJIIPHON MH(GOPMAIH, TOJYy4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAILIUIO;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEro MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
1U1st o0ecriedeHus: 0€30MacCHOCTH IPU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUUECKUMU
YCTPONCTBAMHU, JIJIsl COXPAHEHUS 310POBbsI U COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CpEE;



paboTare B TpyNIE C BBIIOJIHEHUEM pPAa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pPaboOTy TPYNNbl, PALMOHAIBHO paCHpeNeniaTh OO0S3aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYalUsIX, a€KBaTHO OLICHUBATh
BKJIaJ] K&K/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEMICHUE PACCMATPUBAEMOM IPOOJIEMBI.

K xoniy oGyuenuss B 11 kjacce mpenMeTHbIe pe3yibTarbl HA 0a30BOM
YPOBHE JIOJKHBI OTPa)kaTh C(POPMHUPOBAHHOCTD Y 00YUAIOUMXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MpPUMEpPax posib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM NEATEIILHOCTH JIFOJEU, LEIOCTHOCTh U E€AUHCTBO
bu3nyeckoi KapTUHBI MUPA;

YUMUTHIBATh TPaHULbl NPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEUHBIN IIEKTPUUECKUH 3apsiJl, JIyd CBETa, TOUECUHbIM UCTOYHUK CBETA, s/1€pHas
MOJIENIb aTOMa, HYKJIIOHHAas MOJENb aTOMHOTrO siipa MpH PEUICHUU (PU3HUECKUX
3a/1ad;

pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKH U KBAHTOBOM (DPM3UKU: AIEKTPUUECKAsl POBOIUMOCT,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHUCTBUE
MAarHuToOB, OJJICKTPOMArHWTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJIA Ha
OPOBOJHUK C TOKOM M JABWXKYLIMWCS 3apsif, 3JIEKTPOMAarHUTHbIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTepdepenms, Audpakuus U MOOJSpU3alMs  CBeTa, JUCIEPCUs CBETa,
doTtoanekrpuueckuii 3h ekt (hortorddexT), cBeTOBOE NaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKkrpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

ONMCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DBJCKTPUUECKYI0O  MPOBOJMMOCTh  pPa3jMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCMHOJBb3Yyd (PU3NUECKHUE BEINYUHBI:
ANEKTPUYECKUN 3apsJl, CHIIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUIECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, JEKTPOIBIDKYIIAs CUiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO mMoJisi, cuia Ammepa, cwia JlopeHia, MHAYKTUBHOCTD
KaTYyIIKH, DHEPTUsl AJIEKTPUYECKOr0 W MArHUTHOTO TMOJIeH, Mepuoj U 4YacToTa
KojeOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsiJi MW Ccuja TOKa B IIpoIecce
rapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHWM, (OKYyCHOE pacCTOSHHE U
ONTUYECKasl CWia JMH3bI, MPU OMHUCAHUU MPABWILHO TPAKTOBATh (PU3UYECKHI
CMBIC]T HUCIOJIb3YEMBbIX BENUYMH, WX OOO3HAUYEHHS] W EIMHUIIbI, YKa3bhIBaTh
bopMynbl, CBSI3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIUYMHY C JpyTrUMU
BEIIMYNHAMU;

OTNHUCHIBATh HW3YYCHHbIC KBAHTOBBIC SIBICHUS U TMPOIECCHI, HCTOJIB3YS
bu3nuecKkue BETMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, IJIMHA BOJIHBI H



4acTOTa CBETA, JHEPTHSI U UMITYJIbC (POTOHA, MEPHO/ MOIypaciiaia, SHEPTUs CBI3U
aTOMHBIX sJIep, TPU OIMUCAHWU MPABUIBHO TPAKTOBATH (PU3MUECKHH CMBICT
UCIIOJIb3YEMBIX BEIMYMH, WX O0O3HAUCHHS W CIWHMUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTMMH BEJIMYHUHAMU,
BBIYUCIISITh 3HaUYCHNE (DU3HUECKOMN BEINYNHBI,

aHATM3UPOBATh (PU3UUECKHUE MPOIECCHI U SIBICHUS, UCTIONb3Ys (PU3UUECKUE
3aKOHBI M MPHUHLUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BATEILHOTO U MapayieIbHOTO
COCIMHEHUsI IPOBOJHUKOB, 3aKOH J[xoymsi—JIeHa, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKIUH, 3aKOH IPSIMOJMHEHHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHHE DUHIITEHHA s PoTod(deKTa,
3aKOH COXPAHEHUS! SHEPTUH, 3aKOH COXPAHEHUS WUMITYJIbCA, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHs] MacCOBOTO YHKCHa, MOCTyaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIaja, P 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTMuyecKOoe BBIPAKEHHE U YCJIOBUA (TpaHMIlbl, 00JaCTH)
PUMEHUMOCTH;

OTIpEENAThH HAllpaBJIEHHUE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, cuJibl AMriepa u cuibl JlopeHia;

CTPOUTb U ONMUCHIBATH HM300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3E€pKalioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCHEPUMEHTHI 10 MCCICJOBAHUIO (PU3MYECKUX SIBICHUN U
NPOIIECCOB C MCTOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX W3MEPEHH: MPU ITOM
dbopMynupoBarh MnpoOJsiemy/3agadyy M TUIOTE3y Y4EOHOrO SKCIEPUMEHTA,
cobuparb YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHHUS, MPOBOJUTH OMBIT U
dbopMyIMpOBaTh BBHIBOJIBI;

OCYIIECTBIISITh MPSIMbBIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEJTMUUH, TIPH
ATOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHUs W HMCTOJbh30BaTh M3BECTHHIC
METO/IbI OLIEHKHU TIOTPEIIHOCTENH N3MEPECHHIA;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH C MCIOJb30BaHUEM
NpSIMBIX W3MEPEHHIA: TPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl TOJYYSHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoB, JenaTh BHIBOJIBI MO PE3yJIbTaTaM MCCJIEI0BAHNUS,

co0ro1aTh TIpaBuUiia 0€30TMaCHOTO TPyJa MPH MPOBEACHUN UCCJICIOBAHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOEKTHOM
NESITEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB U Ja00OPaTOPHOTO
000pyIOBaHUS;

pemarb pacu€THble 3a7a4d C SBHO 3aJaHHON (U3UYECKOM MOJEIbIO,
UCIIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4u
BBIOUpPATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIMUYUHBI U (DOPMYIIBI,



HEOOXOoAUMBIE Uil €€ pELleHMs], POBOJUTh PAaCU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4EHHOT'0 3HAa4eHHUs (PU3NUECKON BETMYMHBI,

pelarb Ka4eCTBEHHbIE 33/1a4H: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS,

UCIIOJb30BaTh  MPU  PEIIEHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU
U MIPEACTaBICHUs Y4eOHOU U HAayYHO -MIOMYIIpHOM HH(OPMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHY €CKU aHATM3UPOBATH OJTy4aeMy0 HHPOPMAITHIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3ianyaTrh yCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM
KU3HU;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOLIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
U1t o0ecriedeHus: 0€301aCHOCTH IPU OOpAIlEHUH ¢ NPUOOPaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, /115l COXPAHEHUS 3J0POBbsSI U COOIIOEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpere;

paboTare B TpYMNIE C BHINOJIHEHUEM PAa3JIMYHbIX COLMAIbHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNNbl, PAMOHAIBLHO pacHpeneisTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aICKBaTHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpoBbIe)
pa3aeJioB H TEM Kounrpoabubie | JlaGopaTopHbie
n/n Bcero o0pa3oBareJibHbIE
nporpaMmbl padoThI padoThI
pecypcbl
Paznen 1. DUSUKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
®duzuka u
11 METOIbI 9 bu6mmoreka [IOK
' Hay4HOTO https:/m.edsoo.ru/7f41bf72
MTO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmnoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.2 HuHamuka [ https://m.edsoo.ru/7f41bf72
3
2.3 aEOZ: HUA B 6 1 1 bubmmorera LIOK
' coxpate https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro mo pazmeny 18

Paznea 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJUHAMHUKA

OcCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka LIOK
' KMHETHUYECKOi https://m.eds00.ru/7f41bf72
TEOpUHU
3.9 OcCHOBBI 10 1 bubmoreka [IIOK
' TEPMOIMHAMHUKH https://m.eds00.ru/7f41bf72
ArperaTHbie
COCTOSIHMS
33 BelCCTRA 5 bubmoreka [IOK
' B ' https://m.edsoo.ru/7f41bf72
®da3oBbIe
TIepeXoIbl
Hroro mo pazmeny 24
Paznen 4. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 DJIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [locTostHHBIH 12 1 bubmnoreka [IOK



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

AJICKTPUYECKUM https://m.edsoo.ru/7f41bf72
TOK. Toku B
Pa3IMYHbBIX
cpenax
Hroro mo pazmeny 22
PesepBHOE Bpems 2
OBILEE
KOJIMYECTBO
68 3 3
YACOB I10
[TPOTPAMME
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHue
Ne (¢ poBbIe)
pa3Je/ioB H TeM Kontpoabubie | JlabopaTopHbie
n/n Bcero oOpa3zoBareJibHbIE
NporpaMMabl padoThI padoThI
pecypchl
Paznea 1. JIEKTPOAUHAMUKA
MarauTtHoe 1mose. bu6moreka [IOK
11 DneKTpOMarHuTHas 11 1 https://m.edsoo.ru/7f41c
WHIYKIHAS 97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
Mexannyeckue u bu6nmmoreka [IOK
2.1 AJIEKTPOMAarHUTHbIE 9 1 https://m.edsoo.ru/7f41c
KOJICOAHUS 97c
Mexanuueckue u bu6mmoTeka [IOK
2.2 AJICKTPOMarHUTHhIE 5 1 https://m.edsoo.ru/7f41c
BOJIHBI 97c
bu6mmoreka [IOK
2.3 Onrtuka 10 1 https://m.edsoo.ru/7f41c
9ic
Hroro no pazmeny 24
Paznen 3. OCHOBBI CIIEIIMAJIbHON TEOPUM OTHOCHUTEJIBHOCTH
OcCHOBBI
CHCLHANLHO bubmuoreka [IIOK
3.1 t 4 1 https://m.edsoo.ru/7f41c
TEOpUU
9ic
OTHOCUTEIBHOCTH
Hroro no pazueny 4
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https://m.edsoo.ru/7f41c97c

Paznea 4. KBAHTOBAS ®U3UKA

S eMCHTDI bu6mmoreka [IOK
4.1 . 6 https://m.edsoo.ru/7f41c
KBAaHTOBOM OITHKH
9rc
bubnmmoreka [IOK
4.2 CtpoeHue atoma 4 https://m.edsoo.ru/7f41c
9rc
bubmuoreka [IOK
4.3 ATOMHOE S11pO 5) https://m.edsoo.ru/7f41c
9rc
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

DJIEeMEHTHI bubmuoreka [IIOK
5.1 aCTPOHOMHUH U 7 1 https://m.edsoo.ru/7f41c
acTpou3NKn 97c
Hroro no pazneny 7

Pa3znen 6. OBOBIIAIOIL

EE ITIOBTOPEHUE

bu6mmoreka [IOK
00600
6.1 ODTIRIOTEe 4 https://m.edsoo.ru/7f41c

MOBTOPCHHE 97¢

Hroro no pazneny 4

PesepBHOE Bpems 3

OBILEE KOJIMYECTBO

YACOB I10 68 4

I[TPOTPAMME
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10 KJIACC

KomnuecTBo yacoB

Ne
o Hara DNeKTpOHHBIE
= 2 H3ydeHuA uudposie
n | Tema ypoka = B
/ 2 2 oOpa3oBareIbHbIE
[
S = | &= pecypcehl
n ° = é e g MnaH | dakt
& S = < =}
M e | B a
dusrka — HayKa O
npupore. Hayumsre bu6muotexa LIOK
' 1 https://m.edsoo.ru/ffOc3
METO/IbI TO3HAHHUS 262
OKPYKAIOIIeTO MUpa T
Ponw u mecto pusuku B
(dopMupoBaHUU
COBPEMEHHOU HAay4YHOHN bubmorexa LIOK
1 https://m.edsoo.ru/ffOc3
KapTHHBI MUpa, B 366
PAKTHIECKON T
JIeSTEeIIbHOCTH JIfoAeH
Mexanndeckoe
JIBUKCHUE.
OTHOCHUTENIBHOCTD Bbu6nuoreka [JOK
MEXaHHUYeCKOTO 1 https://m.edsoo.ru/ff0c3
JIBUKCHUS. 508
[Tepemenenue,
CKOPOCTh, YCKOPEHUE
PaBHOMEpHOE bubnunoreka [IOK
NpSMOJIMHENHOE 1 https://m.edsoo.ru/ffOc3
JIBHOKEHHUE 620
PaBHOYyCKOpEHHOE bubnuoreka LIOK
NpSMOJIMHENHOE 1 https://m.edsoo.ru/ff0c3
JIBUKCHUE 12
CBo0OoHOE IaieHHeE. Bbu6nuoreka [JOK
YckopeHnne cBOOOIHOTO 1 https://m.edsoo.ru/ff0c3
MmajgeHus 9cc
Kpusonuneiitnoe 1 bubmmotexa LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

JIBHOKEHHE. J[BHKeHue
MaTepUaIbHON TOYKHU 10

https://m.edsoo.ru/ff0c3
ada

OKpPYKHOCTHU
[Ipuaumn
OTHOCHTEIIBHOCTH Bbu6nuorexa [JOK
8 [Namunes. MnepunanbpHbIC https://m.edsoo.ru/ffOc3
CHCTEMBI OTCUETA. be8
Ilepssblii 3akoH HproTOHA
Macca Tena. Cuna.
[TpyuHuuI Cynepno3unuu bubmmnorexa IIOK
9 cuit. Bropoii 3akoH https://m.edsoo.ru/ff0c3
Herotona st be8
MaTepHantbHOU TOUKU
Tperuit 3akoH HproToHa bu6mmorexa IIOK
10 JUTSI MAaTePUATTBHBIX https://m.edsoo.ru/ffOc3
TOYECK be8
3aKOH BCEMUPHOTO
taroreHus. Cuna brbmorexa IOK
11 https://m.edsoo.ru/ff0c3
TspkecTH. llepBas 400
KOCMHYECKasi CKOPOCTh
Cuia ynpyroctu. 3akoH bubmorexa [IOK
12 https://m.edsoo.ru/ff0c3
I'yka. Bec Tena e18
Cuina TpeHus.
Koaddumuent tperus. bubmoreka [IOK
13 | CunaconpoTuBICHHS https://m.edsoo.ru/ffOc3
IpH JBVIKEHUH TEJla B 76
JKUJIKOCTH WJIU Ta3e
[ToctynatensHoe u
BpaIATEIbHOE JBU)KCHUE
a0COJIIOTHO TBEPIOTO bubmuorexa [IOK
14 Tena. MOMEHT CHJIBI. https://m.edsoo.ru/ff0c4
[Ineyo cumbl. YcinoBus 1a6
paBHOBecCHUs TBEPIOTO
Tena
Nmmynec MaTepuanbHOM
TOYKH, CUCTEMBI
MaTepHaTbHBIX TOYCK. bubmotexa IIOK
15 https://m.edsoo.ru/ff0c4
WNmnynbe cumbl. 3akoH 3d6
COXpaHEHU S UMITYJIbCA.
PeakTuBHOE OBMXKEHHE
16 PaGora u MoIHOCTH bu6nuoreka [JOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

cuibl. Kunernueckas
DHEPIUs MATEPUAIBHON
Touku. Teopema 00
U3MEHEHUH

KUHETUYECKOW dHEPTHHU

https://m.edsoo.ru/ff0c4
502

17

[ToTenumaneHas >HEprusl.

[lorenunanbHas sHEprus

YHpYro
nehopMUPOBaHHOK

PYKUHBI.
IloTenuuanbHas SHEprus
Tena BOIM3u
MOBEPXHOCTU 3eMJTH

bu6nmmoreka [JOK
https://m.edsoo.ru/ffO0c4
6la

18

IToTeHnnaneHbIE U

HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs13b pabOTHI
HEMOTCHIMAJIbHBIX CUJI C
U3MEHEHHUEM
MEXaHUYECKON dHEPIruu
CUCTEMBI TeJI. 3aKOH
COXpaHEHUs
MEXaHUYECKON dHEPruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4
78c

19

JlaGopaTopHas pabora.
Nel. «3yuenue 3akoHa
COXpaHEeHUS
MEXaHUYECKON
SHEPTUU.»

20

Kontponbhas pabora Nel
o teme «KnuHemaruka.
JnHamuka. 3aKOHBI
COXpaHCHUS B
MEXaHUKEe»

bubmuoreka IIOK
https://m.edsoo.ru/ffO0c4
b74

21

OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJISIPHO-
KAHETUYECKOU TEOPUH.
bpoyHOBCKOE IBUKEHUE.

HAuysust

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4
dc2

22

Xapakrep JBUKCHUS U
B3aMOJICH CTBU S YACTHIL
BemecTBa. Mojenun
CTPOCHHUS Ta30B,
JKUJIKOCTEW U TBEPABIX



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

TCI

23

Macca Mosexyi.
KoanuectBo BemecTBa.
[Toctosinnast ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u eé
u3mepenue. [llkana
temrieparyp Llenascus

25

Wneansusiii taz B MKT.
OcHOBHOE ypaBHEHUE
MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4
fde

26

AOconroTHas
TeMIiepaTypa Kak Mepa
CpeaHel KUHETUYECKON
SHEPIUU JBUKCHUS
MOJIEKYJ. YpaBHEHHUE
Menneneena-
Knaneitpona

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c5
1le

27

3akon JlanpTOHA.
T"a30BEIE 3aKOHEI

28

JlabopaTopHast pabora
No2 «ccnegoBanue
3aBHCHMOCTH MEXTy
napaMeTpaMH COCTOSHUS
pa3peKEHHOTO Taza»

29

Msomnpoueccer B
UJCabHOM Ta3e U UX
rpaduveckoe
IpeICTaBICHUE

bubmoreka [IOK
https://m.edsoo.ru/ff0c5
10e

30

BHyrpeHHss dHEprus
TEPMOJUHAMUYECKOU
CHCTEMBI U CIIOCOOKI eé
n3menenus. Kommyaectso
TETIOTHI U paboTa.
Buyrpennsist sHeprus
OJIHOATOMHOTO
HcaILHOrO Ta3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5
952

31

Buns! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5
c36

32

VYenbpHaa TEMII0OEMKOCTE
BemecTBa. KoimmyecTBo

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cs



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TEIJIOTHI IPH
TerJIonepeaaye.
AnuabaTHBIN mporecc

c36

[IepBbolit 3aK0H
TEPMOJIMHAMUKU U €T0

bu6nmmoreka [JOK

33 https://m.edsoo.ru/ff0c5
pUMEHEHHUE K ofc
u3orpoleccam T
Heobpatumocts
IIPOIECCOB B IIPUPOJILC bubmnorexa IIOK
34 pott - pHpOzE. https://m.edsoo.ru/ff0c6
Bropoii 3akoH 230
TEPMOANHAMUKA _
[IpyHIUD ASHCTBUS U bubmotexa IIOK
35 DA A . https://m.edsoo.ru/ffOc6
KIII TenmoBoii MalmHbI
00a
36 [uxn Kapnao u ero KIIJ]
OKOJIOTHYECKHE
37 poOIEMBI
TETIOHEPTETUKU
OO06o0mmaronmiit ypok
«MounexynsipHast usmka. bubmnorexa IIOK
38 https://m.edsoo.ru/ffOc6
OCHOBEI
938
TEPMOIUHAMUKI
KonTtponpsHas padorta Ne2
1o teme «MonexyisipHas buGmnorexa LIOK
39 https://m.edsoo.ru/ffOc6
¢uznka. OCHOBBI 250
TEPMOIUHAMUKI _
[TapooOpa3oBanue u bubmmotexa LIOK
40 KOHICH CaIlHl. https://m.edsoo.ru/ffOc6
Hcnapenue u kumeHue 3b6
AOcoiroTHasa U
OTHOCHUTEIIbHAS Eu6morexa HOK
41 https://m.edsoo.ru/ffOc6
BIIQYKHOCTb BO3/yXa. 4ds
Hacpimennsriit map T
TBépnoe Teno.
Kpucrammmueckue n
amopQHbIe Tena.
AHU30TPOIHSA CBOKWCTB Bubmorexa LOK
42 p https://m.edsoo.ru/ffOc6

KpucTtayoB. Kuakue
KPHUCTAJLUTBI.
CoBpemeHHbIE
MaTepHaIbl

560



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

IInaBnenue n

Bbu6nuoreka [JOK

CTaJUTH3aITu .
43 KpHCTaLIHatA https://m.edsoo.ru/ffOc6
VnenpHas TerioTa 208
naByieHus1. Cyomumanus -
VYpaBHEHUE TEMIOBOTO bubmorera [IOK
44 p https://m.edsoo.ru/ffOc6
Oamanca
820
DJeKTpu3anus Teul.
DJEKTPUYECKUI 3apsil. Brbmorexa HOK
45 https://m.edsoo.ru/ffOc6
JIBa BUJa DIEKTPUYECKUX bee
3apsiIoB T
[IpoBOoaHMKH,
JAUDJIEKTPUKHA U bubmuoreka IIOK
46 MTOTYITPOBOTHUKH. 3aKOH https://m.edsoo.ru/ff0c6
COXpaHEHUS bcc
AJIIEKTPUUECKOTO 3apsiia
Bzaumoneticteue
3apsanoB. 3akoH Kynona. bubmorexa LIOK
47 N https://m.edsoo.ru/ffOc6
Toueunsblit ced
AIIEKTPUYECKUAMN 3apsl -
Hanpsok€aHocTtb
AIIEKTPUYECKOTO ITOJI. bu6motexa LIOK
48 [TpuHIIAT CyNTepITO3UITUH https://m.edsoo.ru/ff0c6
IJICKTPUICCKUX TTOJICH. df2
JInHuun HanPsSHKEHHOCTH
Pabora cun
AJIEKTPOCTATUYECKOTO bubmorera IOK
49 P https://m.edsoo.ru/ff0c6
noiist. [ToreHnuann. 00
Pa3sHocTh MOTEHIINATIOB T
[TpoBogHUKHN U
JTURJICKTPUKH B bu6mmoreka [IOK
50 | »snexTpocTaTHYECKOM https://m.edsoo.ru/ffOc7
noze. Juanexkrpudeckas 018
MPOHUIIAEMOCTh
DNEKTPOEMKOCTb. brbmorexa HOK
51 https://m.edsoo.ru/ffOc7
Konnencarop
126
DNEKTPOEMKOCTh
IJIOCKOTO KOHJCHCAaTopa brbmorexa HOK
52 g pa. https://m.edsoo.ru/ffOc7
DHeprus 3apsHKEHHOTO 2¢0
KOHJIEeHCcaTopa -
53 | JlaboparopHas pabora



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

Ne3 "Msmepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHumn nelcTBUA U
npUMeHEHHe
KOH/JICHCATOPOB,

KO POBAILHOTO
amnmnapara, CTpyHHOro
NpUHTEPA.
DJIEKTpOCTaTHYECKAS
3anmTa. 3a3eMIICHUE
3JEKTPONpruOOpOB

55

DJEKTPUUYECKU U TOK,
YCIIOBHS €T0
CYIIECTBOBAHUSI.
[loctrosunsiii Tok. Cuna
Toka. Hampsokenue.
ComnpoTuieHue. 3aKkoH
Owma 151 yuacTka Lernu

56

ITocneqoBarenpHOE,
napaieNnbHoe,
CMEIIIAHHOE COeMHEHUE
IMpPOBOJHUKOB.
JlabopaTtopHast pabota
«3yueHne cMemaHHoro
COCIMHCHUS
PE3UCTOPOBY

bubmuoreka IIOK
https://m.edsoo.ru/ffOc7
410

S7

Pabora 1 MmomHOCTH
AIIEKTPUUECKOTO TOKA.
3akon J[xoyns-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7
838

58

3akoH OMa IS TOTHOH
(3aMKHYTO)
AJIEKTPUYECKON LIETH.
Kopotkoe 3aMbikanme.
JlaGopaTopHas pabota
«3mepenune J]/1C
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHU S

bubmuoreka IIOK
https://m.edsoo.ru/ffOc7
ae0

59

DJeKTpOHHAas
MPOBOJIUMOCTB TBEPABIX
METaII0B. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS
METAJIJIOB OT
TEMIIePaTyphl.
CBepXnpoBOIUMOCTh

DJEKTPUYECKUM TOK B

60 | Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB
[TosynpoBogHHUKH, UX
coOCTBEHHasI U
npuMecHas
DOBOIMOCTS bubmuoreka IIOK
61 P B ' https://m.edsoo.ru/ff0c8
CgoiictBa p—n-
4ae
nepexoa.
[TomynmpoBOJHUKOBBIE
npuoOOpHI
DJIEKTPUUECKUN TOK B
pacTBOpax M pacriaBax
S ICKIDOIILTOR bubmoreka [IOK
62 P ’ https://m.edsoo.ru/ff0c8
DJEKTPOIUTHYECKAS ba
JIACCOLIALISL. T
DJIeKTpoIIn3
DJIEKTPUUYECKUN TOK B
razax. CaMOCTOSATEIbHbIN bubmiorera [IOK
63 ) . https://m.edsoo.ru/ffOc8
U HECaMOCTOSITCITBHBIH Aae
paspsa. Mounnus. 1lnazma _
DJIEKTpUYECKIE
npuOOpHI M YCTPOICTBA U bu6motexa LIOK
64 UX TIPAKTHYECKOE https://m.edsoo.ru/ffOc8
npumenenue. [Ipapuna 6fc
TEXHUKU 0€30MacHOCTH
. bubnmoreka [IOK
00600
65 ODIIRIOIIH YPOK https://m.edsoo.ru/ff0c8
«QJIEKTPOIMHAMU KA
8be
Kontponbnas pabora Ne3
o TeMe
«DJIEKTPOCTATHKA. bubnmoreka [IOK
66 | IlocrosHHBIN https://m.edsoo.ru/ffOc8
AJIEKTPUYECKUM TOK. ada
Toxu B pasnuyHbIX
cpenax»
67 PesepBHBIH ypOK. bubnuoreka [IOK

KonTtposnpHas pabora mno

https://m.edsoo.ru/ff0c8



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

TeMe c56
"JnexrpoauHaMuka”
PesepBHBbII ypOK. bubmumotexa LIOK
68 | O6obm@aoIMii ypok mo 1 https://m.edsoo.ru/ffOc8
temam 10 kmacca féc
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoauvecTrBo
4acoB Tlata
U3y4e HUsl 3.]'[eKTpOHHbIe
Ne g poBbie
Tema ypoka o & bp
n/n = = o0pa3oBareJibHbIE
= =
= = €CYPChI
= = | Mnan | ®akr pecyp
S 2| 8 2
ol B & | &E
et = (=] & =
) S =
] S = R =
Rl X 2B A
[TocTostHHBIE MATHUTHI U KX
B3auMo/ieicTBEe. MarHUTHOE bu6mmoreka [IOK
nosie. Bekrop MarHuTHOMI 1 https://m.edsoo.ru/ffOc
WHAYKIUH. JIMHAH MarHuTHOM 9778
WHTyKITAA
MarnuTtHoe moJjie TpoOBOTHUKA
¢ TokoM. OTBIT DpcTena bubmorexa TIOK
B o P ’ 1 https://m.edsoo.ru/ffOc
3aUMOJICHCTBUE 98fe
MPOBOJIHUKOB C TOKOM
VYpok uccnenoBanue bubnmnoreka [IOK
«3ydyeHre MarHuTHOTO MOJIA 1 https://m.edsoo.ru/ffOc
KaTyIIKA C TOKOM 98fe
JlelicTBME MATHUTHOTO TTOJISL HA
IIPOBOJIHUK ¢ TOKOM. Cuiia
Awmriepa. Ypok uccieaoBaHue bubmorexa TIOK
pa. Ip . ' 1 https://m.edsoo.ru/ffOc
«ccaenoBanue NeUCTBUSI 9ac0
MOCTOSTHHOTO MarHuTa Ha
pPaMKy € TOKOM»
JlelicTBE MArHUTHOTO TTOJISL HA
B - bu6mmoreka [JOK
Yo P o 1 https://m.edsoo.ru/ffOc
yactuily. Cuna Jlopenua. 9dfa
Pabota cuinbl Jlopenia
DJIEKTpOMarHuTHast MHTyKIHSI.
IloTok BEKTOpa MarHUTHOMN
uaayknuu. I C uHAyKIuM. 1
3aKoH JIEKTPOMarHUTHOU
naaykunu dapanes
Ypok uccnenoBanue bubmuoreka [IOK
«ccinenoBanue SIBICHUS 1 https://m.edsoo.ru/ffOc
3JIEKTPOMArHM THOM al50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

WHTYKIIH W

NunykruBHOCTD. SIBIeHME
camounH ykuu. 3J1C
CaMOUHAYKIHUH. DHEPrus
MarHUTHOTO TOJISl KATYIIKU C
TOKOM. DJICKTPOMAarHuTHOE
nose

Bbu6nunoreka [JOK
https://m.edsoo.ru/ffOc
a600

TexHuyeckne ycTpoHWCTBa U UX
IIPUMEHEHHUE: IOCTOSHHbIE
MarHuThl, 3JIEKTPOMarHuThl,
JIEKTPOJIBUTATENb,
YCKOPHUTENHN 3JIEMEHTAapPHBIX

JaCTUll, THAYKIIMOHHAs I1CYb

10

O0o0maronmiit ypok
«MarHuTHo€ MoJe.
DJIeKTpOMarHuTHas

VH YKL A

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
ab82

11

KonTponpeHas padora Nel mo
Teme «MarHuTHoe ToJe.
DJIeKTpOMarHUTHasI

WH YK A

bubmuoreka [IOK
https://m.edsoo.ru/ffOc
ads58

12

CB00OOTHBIE MEXaHUYECKUE
konebanus. ['apMoHUUeckue
KonebaHus. YpaBHEHHE
TrapMOHUYECKUX KOJICOAHUH.
IIpeBpaienue >uEprun

bubmuoreka [IOK
https://m.edsoo.ru/ffOc
afo6

13

Wuctpykrax mo OT.
JlaGoparopnas padota Nel
«ccnenoBanue 3aBUCMOCTH
Iepro/ia MAIIBIX KOJICOaHHH
Ipy3a Ha HUTH OT JUIMHBI HUTH
¥ MacChl Ipy3a»

14

KonebaTenbHbIi KOHTYD.
CBoOoanbIe
AJICKTPOMArHUTHBIC KOJICOAHHS
B HJICaJIbHOM KOJIeOATEILHOM
KOHTYpe. AHAJIOTHS MEKIY
MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMH

KOJICOaHUSIMHA

Bu6nmnoreka [JOK
https://m.edsoo.ru/ffOc
b820

15

®opmyna Tomcona. 3akon
COXpaHEHUS YHEPTHU B

bubmunoreka [IOK
https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

AIeaIbHOM KOJIEOATEIHHOM
KOHTYpE

b9c4

16

IIpencrasienue o

3aTyXaroIMX KOJICOAHMSX.
BeiHyXIeHHbIE MEXaHUUECKHE
konebanus. Pe3oHanc.
BeinyxneHHbIE
AIIEKTPOMArHUTHBIEC KOJIEOAaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
bb86

17

IlepeMeHHBIN TOK.
CunycoujanbHbIN
MepPEMEHHBIN TOK. MOIIIHOCTH
IIEPEMEHHOIO TOKA.
AMIUTUTYIHOE U A€ CTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
bd34

18

Tpaucdopmarop.
[TpousBoAcCTBO, Nepenaya u
noTpedlIeHNE STEKTPUYECKON
SHEpPIUun

19

YeTpoilcTBO M MPaKTUYECKOE
MIPUMEHEHUE IIEKTPUIECKOTO
3BOHKa, TeHepaTopa
MEPEeMEHHOTO TOKa, TUHUM
aJIeKTpoIiepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
c324

20

DKOJIOTUYECKHE PUCKH TIPU
MIPOU3BOJICTBE
anexrposHepruu. Kynsrypa
M CIIOJIb30BAHUS
AJIEKTPOIHEPTUH B
[MOBCEHEBHOM KU3HU

21

MexaHn4ecKrue BOJIHEIL,
YCJIOBUSI pacpOCTpaHEHHUsL.
[Tepuon. CxopocThb
pacpoCTpaHEHUs U JTHHA
BOJIHEL. [loniepeunsie n
MPO/I0TIBHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
cab4

22

3Byk. CKOpOCTb 3BYKAa.
I'pomMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

Bu6nunoreka [JOK
https://m.edsoo.ru/ffOc
ccOc

23

DJIeKTpOMarHuTHHIE BOJIHBI, UX
CBOICTBa U CKOpOCTh. [lkama
3JIEKTPOMArHUTHHIX BOJIH

bubmuoreka [IIOK
https://m.edsoo.ru/ffOc
cfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

[IpuHIUIIBI paIOCBA3U U

24 TeneBuacHus. PazButue
cpencTB cBs3u. Pamuonokamus
bubmnoreka [IOK
K 02
25 OHTPOTBHAs pabota No https://m.edsoo.ru/ffOc
«KonebaHus ¥ BOJHBI»
Cc6f8
[TpssmonuHeitHoe
acIPOCTPaHCHHE CBETA B bubmmorexa TIOK
26 pactipoctp . . https://m.edsoo.ru/ffOc
onHOpoaHOM cpene. Toueunsblit 4350
MCTOYHUK cBeTa. JIyd cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
oTpakeHus ceta. [loctpoeHne bubmorexa TIOK
27 L https://m.edsoo.ru/ffOc
M300pakeHUH B MIIOCKOM
d4e0
3epKaine
IIperomnenue ceera. IlomHoe
BHYTPEHHEE OTPaKEHHE bubmorexa TIOK
28 y1P . P i https://m.edsoo.ru/ffOc
[IpenenbHBIN yrojl MOJTHOTO 476
BHYTPEHHETO OTPasKEHHUSI
JlabGopaTopHBI MPAKTUKYM bubmuoreka [IOK
29 «3mepenune nokaszarens https://m.edsoo.ru/ffOc
MPEJIOMIICHUSI CTEKIIa» déra
JInn3sl. [locTpoenne
M300pKEHUH B JIMH3E bubmoreia IOK
30 p . ] https://m.edsoo.ru/ffOc
@opmyiia TOHKOH JIMH3BI. ddle
YBenuueHue IMH3bI -
Nuctpykrax no OT.
31 JlaGoparopHas pabota Ne2
«ccaenoBaHue CBOMCTB
M300paKEHUH B JIMH3AX»
Hucnepcus ceera. CrioxXHBIN
cocraB Oenoro ceta. LIper.
32 JlabopaTopHblii MPAKTUKYyM
«Habmoienue aucnepcun
CBETa»
WNuTtepdepenuus cperta. bubnnoreka [IOK
33 Hudpaxius certa. https://m.edsoo.ru/ffOc
JndpakuroHHas pemeTka ed22
[TonepeyHOCTh CBETOBBIX bubmaorexa HOK
34 P https://m.edsoo.ru/ff0c
BoJH. [lonsipusanus ceera
f02e
35 Onrtuyeckue npuOOpsI 1



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

YCTPOMCTBA U YCIOBUS UX
0€e3011acHOro MPUMEHEHUSI

rpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIIaCCUYECKON MEXaHUKHU.

Bbu6nunoreka [JOK

36 N https://m.edsoo.ru/ffOc
[ToctynaTel cnenuanibHON 862
TEOPUU OTHOCUTEIIBHOCTH -
OTHOCHUTENBHOCTD
OIHOBPEMEHHOCTH Bubmrorera HOK
37 FIHOBP ’ https://m.edsoo.ru/ffOc
3aMeUIeHUE BPEMEHU U fad2
COKpalleHUe JIUHBI -
DHeprus U UMITYIIbC
EJIATUBUCTCKON YaCTHIIbI bubmorexa HOK
38 p Hv ’ https://m.edsoo.ru/ffOc
CBsI3b MacChl C SHEpruei u fc68
HUMITYJIbCOM. DHEPIrHs MOKOs T
KonTponbHas padora Ne3
«Ontuka. OCHOBEI Bubmorexa OK
39 T https://m.edsoo.ru/ffOc
CrieaIbHON TeOpuH f6f0
OTHOCUTEIBHOCTH -
bu6mmoreka [JOK
40 ®oromsl. Popuyra [lanika. https://m.edsoo.ru/ffOc
OHeprus U UMIYIbC (OTOHA
fel6
OTKpBITHE U HCCIIENOBAHUE bubmuotexa LIOK
41 dotorddexra. OmnbiTel A. T https://m.edsoo.ru/ffOc
CroneroBa fic4
3akoHEI (GOTOD KTa.
Y aBHqu:e Sﬁ(ll){(puireﬁﬂa I Bu6morexa HOK
42 p s https://m.edsoo.ru/ff0d
dotorddekra. «KpacHas 015¢
rpanuta» potodddexra
JaBnenune cBera. Ombitel I1. H. bub6moreka IIOK
43 JlebeneBa. XuMmueckoe https://m.edsoo.ru/ffOd
nelicTBUE CBeTa 04a6
TexHudeckue ycTpoucrBa u
MPaKTUYECKOe MPUMEHEHHE!
44 doTod1eMeHT, HOTOIATUHK,
cosiHe4Has Oatapes,
CBETOIHNO/
Pemenue 3agau mo Teme bubmnoreka [IOK
45 «D1eMEHTHI KBAHTOBOI https://m.edsoo.ru/ff0d
OIITUKH 0302
46 Mozens aroma ToMcoHa. bu6nmoreka [IOK

OmnbiTel Pezepdopaa no

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

paccessHUIO O-YacTH.
[InanerapHas moziesib aToma

091a

bu6mmoreka [IOK
47 [Mocrynater bopa https://m.edsoo.ru/ff0d
Oafa
W3nyyenue u mornoueHue
(OTOHOB TIPH MEpexoie aToMa bubmoreia IOK
48 https://m.edsoo.ru/ff0d
C OJIHOTO YPOBHS SHEPTUU HA Oafa
JIpyroii. Bunapl criekrpos -
BonHoBBIE CBOKCTBA YACTULL.
Bonns ne bpoins. bubmuoreka IIOK
49 KopnyckynsipHo-BoJIHOBOMI https://m.edsoo.ru/ffOd
nyanu3M. CIIOHTaHHOE U Oca8
BBIHY)K/ICHHOE U3Ty4eHUE
OTKpbITHE PAIMOAKTUBHOCTH.
OmnbiTel Pezepdopaa mo bubmorexa TIOK
50 https://m.edsoo.ru/ffod
OTIPENEIIEHUIO COCTaBa 0fd2
PaANOAKTUBHOTO U3TY4YEHHUS
CaoiicTBa anbda-, Oera-,
raMMa-u3nydeHus. Binusaue
°1 pPaZvOaKTUBHOCTH Ha KHUBbIE
OpTaHU3MBbI
OTKpBITHE TPOTOHA U
HelTpoHa. M3oTombl. Anbda- bu6mmoreka [IOK
52 pacnaj. DJIeKTPOHHBIN U https://m.edsoo.ru/ff0d
TIO3UTPOHHEII GeTa-pacnaf. 1162
lMamma-uznyuenue
OHeprus cBsi3u HyKIOHOB B
saape. SlnepHble peakiuu. bubmuoreka [IOK
53 SAnepusiii peakrop. [Ipobnemsi, https://m.edsoo.ru/ffOd
MEPCIIEKTUBBI, IKOJIOTUYECKHE 1356
ACIEKTHI SIEPHON YHEPIEeTUKH
DJIeMEeHTapHbBIC YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
Metozpl HaOMOIeHUS U
bu6mmoreka [IOK
54 perncTpaniu 3HeUMeHTapHHX https://m.edsoo.ru/ff0d
gactull. Kpymisiii cron 0e38
«DyHIaMEHTaTbHBIC T
B3auMOJEUCTBU. EqUHCTBO
¢u3nUecKkoil KapTUHBI MUPa»
55 Bun 3Bé3gHoro HeOba.

CozBesnus, sipkue 3BE3/1bI,
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[IAHETHI, UX BUIANMOE
nemxerne. CotHeyHast
cucremMa

56

Comnnne. Conneunas
AKTUBHOCTE. VICTOUHUK
sHeprun CoJiHIIa U 3BE3NT

57

3BE3/IBI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3IbI
[JIaBHOM MOCIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3BE31.
CoBpeMeHHbIE Ipe/ICTaBICHUS
0 MIPOUCXOXKICHUU U
sBostonnu CoHIa U 3BE3]T

58

Mneunsiii [lyre — Hama
I'anakruka. Ilonoxxenue n
nemxerne CoHIa B
I'anmakruke. [anakruku.
YEpHpie ABIPHI B AApax
rajaKTUK

59

Bcenennas. Pa3beranue
rajakTuk. Teopus bosbmoro
B3pbIBa. Penmukrosoe
u3iydeHue. Meraramakruka

60

Hepemenubie mpooaeMsbl
aCTPOHOMMHU

61

KonTtponrsHas padota N4
«ONEeMEHTBI aCTPOHOMMH U
acTpoU3UKHN»

62

O606uatonmii ypok. Ponb
(M3UKA U aCTPOHOMHH B
SKOHOMUYCCKOM,
TEXHOJIOTHYECKOM,
COLIMAJILHOW M DTUYECKOH
cepax AeSITETLHOCTH
YyeJI0BeKa

63

O06o6maronmit ypok. Pons u
MeCTO (PM3UKH U aCTPOHOMHUU
B COBPEMEHHOM Hay4yHOU
KapTHHE MUpa

64

O6o06maronmit ypok. Poin
¢u3nYecKkoil Teopuu B




dbopMHupOBaHUH
MpEICTaBICHUH O PU3NIECKON
KapTHHE MUpa

65

O06o0maronmit ypok. Mecto
¢u3HYecKol KapTHHBI MUpPa B
001IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTaBICHUH O IIPUPOIC

66

PesepBHbIi ypok. Marnutaoe
noJie. DJIEeKTPOMAarHuTHas

UHIAYKOUA

67

PesepBHbIi ypok. OnTHKa.
OcHOBBI clleMANIBHOM TeOpun
OTHOCHUTEIBHOCTH

68

Pesepuslii ypok. KBanToBas
¢uznKa. D1eMEHTHI
ACTPOHOMUH U aCTPOPU3UKHI

bubmunoreka [IOK
https://m.edsoo.ru/ff0d
1784

OBILEE KOJMYECTBO YACOB
IT1O ITPOI'PAMME

o O
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Juer KOPppeKIUA KAJCHAAPHO- TEMATUICCKOI0 INIAHUPOBAHUSA

[Ipenmer dusnka kracc 10
®.N.0. yuutens MyparoB M.JK
KoaunyecTso
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NpoBeIeHHbIX
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B COOTBETCTBHHU
A MeponpHATHS X 0KOB
¢ KTI ponp oo yp
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IU1aH ¢pakr P
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2 momyronaue
Hroro 3a
y4eOHBI i
rof
BbIB0BI 0 BHINOJHE HUM TPOTPAMMBI :
VYuurenb ( )

Iloamuce

D 1.0.
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