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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHHM U TpeOOBaHUU K pe3ysibTaTam
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeacTtaBieHHbIX B OI'OC
COO, a Ttakxke c yuétoMm (enepanpHOl pabodeld MPOrpaMMbl BOCIUTAHHUS H
KOHLIETILIUK TpenojiaBaHus yuyeOHoro mnpenmera «Dusnuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, peanu3yommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepkaHue mporpamMmbl MO (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4vatoutuxcs 10—11 kmaccoB npu 00ydeHun
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOIO MOAXO0/A.
[Iporpamma no pusuke coorBercTBYeT TpeboBaHusIM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yJibTaTaM O0y4YeHUsI, a TaKKe
YUUTHIBAET HEOOXOJUMOCTh pEaM3alUU MEXKIPEAMETHBIX CBs3ed (UBUKU C
€CTEeCTBEHHO-HAYUYHBIMU YU4€OHBIMU IIpeAMeTaMu. B Hell onpeaensitoTcs OCHOBHBIE
LEeIN M3y4eHUs! (PU3MKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHusl, IUIAHUPYEMBIE
pe3ynbTaThl OCBOCHUS Kypca PU3UKHU: TUYHOCTHBIE, METAIIPEIMETHBIC, TPEAMETHBIC
(1a 6a30BOM ypoBHe). [IporpamMma no pusnke BKIIOYACT:

 IJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

+ cojepkaHue yaeOHoro nmpeamera « Ou3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPHUPOABI, BBICTyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxatouieM Mupe. LIIkonbHbIN Kypc UMK — cucteMooOpa3yromui
JUJIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKHUE 3aKOHBI
JeKaT B OCHOBE IMIPOIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢buzmyeckoir reorpadueit u acrpoHomueil. lcmonp3oBaHME W aKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  ONpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SIHEPTETHKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMU CBOMCTBAMHM W Apyrux. M3ydenue
(GbU3UKM BHOCUT OCHOBHOM BKJIaJ]] B hOPMUPOBAHNE €CTECTBEHHOHAYUYHOW KAPTUHBI
Mupa oOydJaromuxcs, B (POpMUPOBAHHWE YMEHUN NPUMEHATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca Ghu3HKH 17151 YPOBHS CPEHETO 00IIero 00pa3oBaHUs MOJIO0KEH
psI uaeh, KOTOPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCeX pa3lenoB (PU3UKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B coOTBEeTCTBHUM C HeWl MaTepuan Kypca (HU3HKU
o0ObeaMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBiseTcs
dbopMupOBaHUE TMPEACTAaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus mpeArnosiaraeT HCIOJIb30BaHHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOM HAyKU, OCMBICICHHUE CBSI3U Pa3BUTHS
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU TTpoOIeMaMHu.

Hoes npuxnaonou nanpasnrennocmu. Kypc pusnku npeamnoaracT 3HaKOMCTBO
C IIMPOKUM KPYTrOM TEXHMYECKHX U TEXHOJOTMYECKHUX NPHUIIOKEHHN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonoeuzayuu peanusyercs IOCPEACTBOM BBEIEHUS AJIEMEHTOB
coJiep>KaHusl, TOCBAMIEHHBIX SKOJOTMYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takxke oOCykIeHus mnpoliem
PalMOHAIBHOTO MTPUPOJIONOIB30BAHUS M SKOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHM Ha YPOBHE CPEIHEro OOIIEero
oOpa3zoBaHus SIBISAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsl (PU3MUECKON TEOPHUH, POJIN (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-JesTeIbHOCTHBIN MOJAX0J] B Kypce (PU3MKU pean3yeTcsl Npexiae
BCEr0 3a CYET OpraHu3allii SKCHEPUMEHTAIbHON JEATEIbHOCTH OO0YYarolUXCsl.
Jlnst 6a30BOro ypoBHs Kypca (PM3UKU — 3TO UCMOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B IPOTpamMme
no (usnuke OObENMHEHBI B OOMIUN CHUCOK YYECHUYECKUX MPAKTHYECKUX PaldoT.
Bolenenre B yKa3aHHOM TNE€pedyHE JabOpaTOpPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISIETCA YYaCTHUKAMU 00pa30BaTesIbHOIO IMpoliecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAHMPOBAHWS U OCHaleHus kabwnHera ¢usuku. [Ipu
TOM O00ecrHeuYnBaeTCsl OBJIaJIeHUEe OOYYaAIOMIMMUCS YMEHHUSMU TPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HMCCIEIOBAaHUSA 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH U
MOCTAaHOBKY OIBITOB 110 MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJIEIsSeTCsl PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3aad.
ITpu 5TOM 111 pacYETHBIX 3aa4 IPUOPUTETOM SIBJIAFOTCS 3aa4U C SBHO 3aJaHHOU
bu3MUecKoil MOJIEbI0, TMO3BOJSIOIINE TPUMEHSTh HM3YYEHHbIE 3aKOHBl H
3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U HHTETpUPYs 3HAHMS U3



pasHbIX pa3aenoB. /[t KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUs (U3MYECKUX SBICHUH M MPOLIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyromme  BbIOOpa  (Qu3MUeckod  Mojenu A CUTyaluu
IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu GI'OC COO k MaTepruarbHOTEXHUYECKOMY
o0ecrniedueHno y4eOHOTo mporecca 0a30BbId ypoOBEeHb Kypca (M3MKH Ha ypOBHE
cpemHero oo6mero 0o0pa3oBaHUS MOJDKEH HM3Yy4aThCs B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (PU3MKH WU B YCIOBUSX HHTETPHPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBCHHO-HAYYHOTO IHKJIA. B kabunere pu3mku MODKHO OBITH HEOOXOIUMOE
gabopatopHoe OOOpYyIOBaHUE MJIs BBINOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCcTpallMoHHOE  00OpyaoBaHHEe (OPMHUPYETCS B  COOTBETCTBUHM C
OPUHIIUIIOM MHUHHUMAJIBHOM  JOCTATOYHOCTH M 00ECHeurMBaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JASMOHCTPAUNA IS
UCCIICIOBAaHMSI ~ M3YyYaeMbIX SBJICHMA M  MPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlabopaTopHoe o00opyAOBaHHE I YYEHWYECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BUAEC TEMAaTHUECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKue KOMILIEKTHI
7a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

- (opmupoBanue wuHTEpeca W CTpeMJIeHUS OOYYaroNIUXCsl K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTUE HMX HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

+  pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (PopMHUpOBaHHE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

+ (opmMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

« (dopMmupoBaHHE yMEHHMH OOBSICHATH SBIEHUS C HCIOJB30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

« (opmupoBaHue TpenCTaBICHUNA O PONM (PUIMKU IS PA3BUTHS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxkenne 3TuX 1eneil o0ecreunBaeTcs pelieHueM CIEIyoIMUX 3a1ad B

npoIriecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHus:



+  mOpuoOpeTeHHEe CUCTEMbI 3HAHUM 00 00IINX PU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYIIpHYI0 (QHU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

- (dopMupoBaHHE YMEHHMI MPUMEHATh TEOPETHUECKUE 3HAHUS TS
OObsiCHeHUS (PU3NYECKUX SBICHUW B TPUPOAEC U Uil TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

+ OCBOCHHE CMOCOOOB pEHICHUS pa3IUYHbIX 3a7a4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITENHEHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

+ TOHMMaHuE€ (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

+ OBJAJCHUE METOJaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUSA U TPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHaju3a W WHTEpHpeTanud HUHOOpMaIuy,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

+ CO3JaHME YCIIOBUHM IJI Pa3BUTUS YMEHHM MPOEKTHO-HUCCIIEI0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢u3uku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOMIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraemerii B mporpamMme MO (QHU3UKE TMEpPEeYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PAOOT SIBISETCS PEKOMEHJOBAHHBIM, YUYUTEIh JEJaeT BHIOOD
MpoBeNeHusl JabOpaTOPHBIX pabOT W OMNBITOB C Y4YETOM HWHIWBHUIYATbHBIX

0COOEHHOCTEH 00yUaroIIUXCSl.
COJAEP)KAHUE OBYUYEHUS

10 KJIACC

Pazgen 1. ®u3uka u MeTObI HAYYHOT'0 MO3HAHUA

dusuka — Hayka o npupoje. Haydunpie METOIbI TO3HAHUS OKPYKAOLIETO
Mupa. Posb sKkCniepuMeHTa U TEOPUU B MPOLIECCE TTO3HAHUS TPUPOBL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (punyeckux sIBICHUN U TporieccoB. HaydHbie THMOTE3HI.
dusnyecKkue 3aKOHbI U Teopuu. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto usuku B GopMUpPOBAaHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOAEH.



Jlemoncmpayuu
AHanoroBele W ITM(GPOBBIE HM3MEPHUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC
JIaTYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUIKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MAaTEepUaIbHOW TOYKH, MX MPOCKIHUH HAa OCH CHCTEMbI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKeHuE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IMyTU U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBobOoHOE nazicHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonmHenHoE NBMKEHUE. J[BUKEHNE MATEPUAIBHONW TOUKH 10 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs] CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSOB, LEITHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue aBuxkeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHMUS.

HamnpagpieHnue CKOpoCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HEPaBHOMEPHOTO JBIKCHUS C IIEIbI0 OINpeeeHUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKIY MyTSAMHU, IPOUICHHBIMH TEJIOM 3a
MOCJIE0BATEIbHBIE PABHBIE TPOMEXKYTKH BPEMEHU MPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepno3uniuu cui. Bropoit 3akon HetoToHa m1st
MaTepuaibHON TOUKU. TpeTunii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BceMupHoro TtaroreHus. Cuna Tspkectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CkoiabkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuita conpoTUBIIEHU MPU IBUKEHUU TEJA B AKUJIKOCTH WIIN Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaileHus. llnedo cunbl. VYcioBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpONCTBA M MPAKTHUUECKOE MPUMEHEHUE: TMOJIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TEJId, HMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbe MaTtepuaibHOM TOYKM (T€Jia), CHUCTEMbl MATEPUAIbHBIX TOYEK.
Nmnynbe CUITBI 1 UIBMEHEHHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHHUSI UMITYJIbCA.
PeakTuBHOE IBHI)KCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KHMHETHYECKOU SHEPTUH.

[TorennumanbHas DHEPTU. [TorennmanbHas DHEPIUs YIPYyro
nedhopMupoBaHHON IPYKUHBL. [loTeHITMANBHAS YHEPTHS Tea BOJIMU3H MOBEPXHOCTH
3emun.

[loTeHUMAIbHBIE U HEMOTEHIUAIbHBIE  CHJIBL CBs3p  paboOTHI

HCIIOTCHIIMAJIBbHBIX CUJI C UBMCHCHHUCM MEXaHMYECKOU OHCPIruu CUCTCMEI TCJI.

3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOMED,
MPY>KMHHBIN MUCTOJIET, TBHKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKECHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydenne aOCOJIIOTHO HEYIPYroro yjapa ¢ IOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3U pabOThl CHIIbI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHoebl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUSI MOJICKYISIPHO-KUHETHYECKON TECOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Hubddysus. Xapakrep ABUKEHUS WU
B3aUMOJCUCTBUSA YACTHUIl BemecTBa. MoOJEnu CTPOCHUSI Ta30B, XKUIKOCTEU H
TBEPIBIX TEJ U 00OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojielieil. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ uamepenue. [llkana Temmneparyp
Llenbcus.

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHHUE MOJICKYISIPHOKUHETUYECKOM
TEOpUM WJCATBHOTO Ta3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CcpeaHei
KMHETUYECKOW PHEPruM TEIUIOBOro ABMKEHMS yactull rasza. lllkanma temmepatyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
HansTona. M3ompoliiecchl B U1ealIbHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILIECTRA.
['paduyeckoe npeacraBieHUE U30MPOIIECCOB: U30TEPMaA, U30X0pa, n300apa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.



Jlemoncmpayuu

OmnbITEI, JOKA3bIBAIOLINE JMCKPETHOE CTPOCHHME BemlecTBa, (GoTorpaduu
MOJIEKYJT OpPraHMYECKUX COCTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSIHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenne Macchl BO3[yXa B KJIAaCCHOW KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMApaMETPaMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbl mepmoounHamuxu

TepMoauHamMuueckass cuUCTeEMa. BHYTpEHHsS SHEpPrus TEPMOIAUHAMHYECKON
CUCTEMBI U criocoObl € n3MeHnenus. KomuuectBo TemioTel u pabora. BuyTpeHHss
BHEPrusi  OJHOATOMHOTO  HJAEAIBHOTO  raza. Buabsl  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIHUS, U3IyYeHHUE. Y IeJIbHasl TEIUIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH MpH TEIIONEPEaAYeE.

[Tonsitue 006 amgmabatHOoM mporiecce. IlepBblii 3aKOH TEPMOIAMHAMHUKH.
[IpumeHneHnue mepBOro 3akOoHa TEPMOJMHAMHMKH K H3omporieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  MammHbl.  [[puHOMOBI  AEHCTBHMS — TEMJIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHEepruu B TEIUIOBBIX MammHax. Koadduiument mnonesHoro
nevictBusl TeruioBoi mamuHbl. [Mukn KapHo u ero kodppuuueHT mosie3HOro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEH HSHEPruu Teja MPU COBEPIICHUH pPaOOThI: BBLIET
npoOKW W3 OYTBUIKM TOJA JCHCTBHEM CKAaTOTO BO3/yxXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruM (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnsIT 0 a1a0aTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHUBOM).



Mopnenu nmapoBoil TypOUHBI, IBUTaTeNs BHYTPEHHEIO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHAeHcanus. Mcnapenne u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXHOCTh BO3AyXa. HacklmeHHbIl map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Terna. AHU30TPONUS CBOICTB
kpuctaiuioB. JKugkue kpuctamwibl. CoBpeMeHHble Marepuaibl. [lnaBieHune u
KpUCTayuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumarusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHHuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUN MOJYYECHHsS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTAJIJIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DNeKTpU3anus Tel. DIEKTPUUECKHM 3apsl. J(Ba BUIa SNEKTPUUECKUX 3apsia0B.
[IpoBOAHUKM,  JOUPJEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3IEKTPUUECKUN 3apsil.
OnekTpuyeckoe mnoisie. Hampsok€HHOCTh  anekTpuyeckoro mnois.  [IpuHiun
CYNEPIO3ULIUU DJIEKTPUUECKUX ToJIel. JIMHUM HanmpsuKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGota cui sanektpocrarnyeckoro moss. [lorennuan. Pa3HOCTh MOTEHITHAIOB.
[IpOBOJHUKM ¥ JUANEKTPUKUA B 3JIEKTpOCTaTUYECKOM Tose. Jluanektpuueckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHzeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHJEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATOoPa.



TexHuyeckue yCTpoWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUSA JIIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IMOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTB 3IEKTPOEMKOCTH IIJIOCKOT'0 KOHJIEHCATOPA OT IJIOIIA/IH TIJIACTHH,
PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS JIIEKTPUUECKOTO TOKA.
HNctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETu.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y IEIBHOE COIPOTUBIICHUE BENIECTBA.
[TocnenoBaTenpHOE, TapalIeIbHOE, CMEIIAHHOE COEITMHEHUE TPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIAsl CUla U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHMKA TOKAa.
3akon Oma i1 OJTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COMPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u puMecHast MPOBOANMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DNEeKTpOoIUTUYECKas: AUCCOIUALUS. DIEKTPOIH3.

DNeKTpuuecKUui TOK B razax. CamMOCTOATENbHBIH M HECaMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue YCTpONWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIIepMETD,
BOJBTMETP, pEOCTaT, HMCTOYHMKHA TOKa, »JJEKTPOHArpeBaTeiibHbIe MNPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.



Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWJIWHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpssMoe wu3MepeHHe DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTh BO3yXaA.

OHOCTOPOHHSISI IPOBOUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenuve

CMELIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3IeKTpOABUKYIIEH CUIIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCyIIeCTBISETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBA3€H € KypcaMH MaTEMaTUKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHUE, Hay4YHBIH (akT, rumoresa, (u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTIMPOBaHUE, MO/IE]Ib, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TMHEWHas (pyHK1Ms, napabona,
runepOosia, ux rpaukd W CBOMCTBA, TPUTOHOMETpUYECKHME (YHKIHMH: CHHYC,
KOCHUHYC, TAaHIE€HC, KOTAaHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexannueckoe IBUKEHHUE B JKMBOM mpupoze, Auddysus, ocMmoc,
TEMJI000MEH JKMBBIX OPraHMW3MOB (BHU[bI TEIUIONEpEaun, TEMIOBOE PaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U Ta30B,
NEKTPUYECKUE  CBOMCTBA  METAJUIOB,  3JEKTPOJUTHUYECKAs  JUCCOLMALMS,
rajibBaHHKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHuE IBUKEHUN C HUCIIOJIb30BaHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHUKE, NOJAIIMIIHUKH, HCIIOIb30BAHHUE 3aKOHA COXPAHEHUS



UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U Jpyrue), ABUTATENlb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIHHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYYEHHS] COBPEMEHHBIX MaTepUajoB, B TOM 4YHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE BIIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IPUHTED, AIEKTPOHArpEBaTEIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKAa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MAarHUTHL. B3anmoielicTBHE TOCTOSIHHBIX MAarHUTOB. MarHutTHoe
nosie. Bektop MarHuTHON MHAYKUMK. [IpUHIMT CyTIepIIO3UIMY MArHUTHBIX MOJIEH.
Jlvann marauTHOM wWHAYKUMU. KapThHa JIMHMM MarHUTHOM MHIYKIUW TOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10OJI€ IIPOBOJHHMKA C TOKOM. KapTuHa JMHUKA WHIYKOUU
MAarHuTHOTO TOJIA JUIMHHOTO IPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonencTsue NmpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAaIIPaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HampaBJeHUE. [[BH>KEHNE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBnenue 3naeKTpOMarHuTHOM MHAYKOMHU. [loTOK BekTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJABHXKYIAsl CUJa WHAYKIUMU. 3aKOH 3JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »snekTpuyeckoe mnoJie. ONEKTPOJABWKYIIAas CHJIA HWHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB.  SIBJICHME CaMOMHAYKLIMHU. OJEKTPOABIKYILNAS  CuUia
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHBIE
MArHUThI, D3JICKTPOMArHWThI, 3JEKTPOJABUIATENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM IOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh AJEKTPOABUKYIICH CUJIbI MHAYKIHUH OT CKOPOCTA M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Vuenuuecxuii sxcnepumenm, rabopamopuwle pabomuol I3yueHue

MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HUccnenoBanne HAEHUCTBUS TMOCTOSIHHOIO MAarHuTa HAa paMKy C TOKOM.

UccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW UHTYKIIHUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbLE KONEOAHUA

KonebGarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKUE  KOJIEOaHMS.
["apmonnueckue kosebanus. [lepuon, yactora, ammautyga U ¢asza KosjaeOaHUM.
[Ipy>kHHBIN MasATHUK. MaTeMaTH4eCKui MasTHUK. YPAaBHEHHE TapMOHHYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebartenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATLHOM KOJIeOATeIbHOM KOHType. AHAIOTUs MEXAYy MEXaHUYECKUMHU MU
AIEKTPOMArHUTHBIMU KosieOaHusaMHu. Popmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxawmux KoneOaHUsX. BrIHYXIeHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHYKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUsl.

[lepemennpiii  TOk. CHHYCOWITANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JEHUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKECHUS.

Tpancopmarop. IIpousBoacTBO, mepenada U NOTPEOSICHUE DIEKTPUUIECKON
DHEPIruM. DKOJIOTUYECKUE PUCKH MHPHU NPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCEIHEBHOM KU3HH.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE IMPUMEHECHUE: JIIEKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOaTeIbHOM CHUCTEMBbI (TIPY>KUHHBIMA WU
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.



HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaGnronenue pezonanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS. OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHanc mnpH mnocCHeqOBaTENBHOM COEIUMHEHUU PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBaHue 3aBUCHUMOCTH NEPUOAA MAJIbIX KOJIEOaHWM Ipy3a HAa HUTU OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccenenoBanre neEpeMEHHOI0 TOKA B LENN U3 MOCIIEI0BATENBHO COCINHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

MexaHudeckue BOJIHBI, YCJIOBHS pacnpocTpaneHus. Ilepuon. CkopocTh
pacrpocTpaHeHus U JJIMHA BOJHBL. [lonepedHbie 1 MpoAO0IbHbIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBHUS U3IYUYEHUS JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTtpomarautHOM BosHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOJspu3anus, Tugpakuus,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31MEKTPOMATrHUTHBIX BOJIH. [IpUMEHEHuEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBSA3H U TeNeBUAEHUA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHru4ecKkue yCTpOHCTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi IWAarHOCTMKAa B TEXHHUKE W MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIICHHUs] MEXaHUUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmoienue CBSI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOW KoJeOaHuH.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHHE, IPETIOMIIEHUE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pAacIpPOCTPAHEHUE CBETA B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbBI MIPEIOMIICHUS CBEeTa. AOCOMIOTHBIN MTOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbiil yroi moiaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Colupatoiue u pacceuBaroOe  JUH3BI. Tonkas JIVH3A.
DOKYCHOE pACCTOSHUE U ONTHUYECKAsS CHJIa TOHKOM JuH3bI. [locTpoeHune
M300paKeHU B COOUPAIOIINX U pacCerBaIOIMX JuH3ax. opMyIia TOHKOM JIMH3HI.
VBeauueHue, JaBacMoe JUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. atepdepenius ceta. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOIIOACHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus ceera. udpakimonHas pemeTka. Y ciioBue HabI0ACHUS
IJIaBHBIX ~ MaKCUMYMOB MpyU TMaJeHUM  MOHOXPOMATHUYECKOIO  CBETa
Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue ycTporucTBa U NPakKTUUECKOE MPUMEHEHHE: OUKH, JIyIa,
doToamnmapat, MpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckre mpuodOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

HaGmonenune nudpakuuu ceera. Habmronenue

JUCIIEPCUH CBETA.

ITonydyeHune cekTpa ¢ TOMOIIBIO IPU3MBL.

[Tony4yenue ciekTpa ¢ mOMOIIbIO JUPPAKIUOHHON PEIIETKH.
Habmronenue nosisipuszanuu cBeTa.



Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3MepeHnue rnokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI MPUMEHNMOCTH KJIACCHYECKOU MeXaHUKU. [locTynarsl crienuaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BAKYYME,
MPUHIIUAIN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C DHEPTUEW U UMITYJIbCOM PEIATUBUCTCKOW YaCTHULIBI. DHEPTHUS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTUU (POTOHA C €r0 YaCTOTON. DHEPIUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccienopanue horoddpdexra. OnbiTel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpapHenune OiiHmTerHa ans ¢otodrddexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEHUCTBHE CBETA.

TexHuyeckue YCTpPOMCTBA W TPAKTUUECKOE MpUMEHEHHUe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omwitel Pesepdopaa mo paccessHuio o -4acTwil.
ILmanerapnas mopmens aroma. llocrymater bopa. U3myuenue u morsiouieHue
(GOTOHOB TpHM TEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BosiHoBele cBoiicTBa yactull. Bomubl ne bpoitns. KopnyckynsspHo-BoaHOBOM
JIyau3M.



CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHru4ecKkue yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHME: CIIEKTPaJIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabmroieHue mHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JIOKa3bIBAIOIINE CIOKHOCTh CTPOCHMS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITh Pe3epdopia no onpeneseHnto coctaBa paguoaKTUBHOTO
uzinydyenus. CBolcTBa anbda-, 6eTa-, raMmmMa-u3IydeHusl.
BnusHue pagrioakKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE NMPOTOHA W HeUTpoHa. HyknonHas monens sapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
["ammaunzinydeHne. 3aKOH pauOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuinbl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 SI€EP.

SAnepusiii peaktop. TepmosimepHbii cuHTe3. I[IpoGiiemMbl U TEPCHIEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.

TexHnyeckue ycTpoiicTBa M IMPAKTHUECKOE MPUMEHEHHE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuui sxkcnepumenm, nabopamopusie pabomsi ViccnenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (hoTOrpadusim).

Pa3zgea 8. DieMeHTHI ACTPOHOMHUM M ACTPOPUIMKH
DTtanbl pa3BUTHSL aCTpOHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.
Bun 3Bé3gHoro HeGa. Co3Besnus, spKue 3BE3JbI, IUIAHETHI, MX BHIMMOC
JIBIDKCHHE.



ComnHeuHnas cucrteMma.

Connnie. ConneuyHas akTUBHOCTb. Mcrounuk sHeprun ComHIla U 3BE3.
3BE3MMbI, UX OCHOBHBIC XapaKTEPUCTHKU. J(marpamma «CIEKTpalbHBIN Kilacc —
CBETHUMOCTB». 3BE3AbI TJIABHOM IOCIEI0BATEILHOCTH. 3aBHUCHMOCTbL «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW TOCIEAOBATCIIBHOCTH. BHYTpeHHEe CTpocHHE
3BE31. COBpEMEHHBIC TMPECTABICHUS O MPOUCXOXKICHUN U HBOOIMU CoJHIIA |
3BE3J. DTaIbl )KU3HU 3BE3I.

Muineunsiii Ilyte — Hama [Manaktuka. Ilonokenue u aBmwxkeHue ComHia B
[Namaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHBIE IBIPBI B sApPAX
TaJIaKTHK.

Bcenennas. Pacmnpenue Beenennoii. 3akon Xa060sa. Paz0oeranue raiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmtoieHust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN IS ONPEACIICHUs MOJO0KEHNUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31is1 CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponp ¢u3uku M acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOHN chepax nesTeNbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKHU U
ACTPOHOMHUH B COBPEMEHHOW HAay4YHOM KapTHHE MHUpPa, pOJib (U3HUYECKOU TEOPUU B
(bopMHpOBaHUU MPEICTABIECHUN O PU3NYECKON KapTHHE MUPA, MECTO (PHU3UUECKOU
KapTUHBl MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEICTaBJICHUHN O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs €
Y4ETOM COIEPKATENBHBIX MEXIIPEAMETHBIX CBSI3€M € KypcaMH MAaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbId (akT, Tunore3a, ¢u3nyuecKkass BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pemieHUE CHUCTEMBl ypaBHEHUH, TPUTOHOMETPUUYECKHE
GyHKIIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPHI M WX IPOCKIIMU HAa OCH KOOPJMHAT, CIIO)KCHHE BEKTOPOB,
MIPOU3BOJHBIC DJIEMCHTAPHBIX (YHKIWN, NPU3HAKA OO0 TPEYroJbHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TIIOCKUX PUTYp 1 00BhEMa Tell.



buonocusn: snexrpuueckue SBJICHUS B JKUBOM MpHUPOJE, KojeOaTelIbHBIC
JIBUKEHHS B KUBOU MPUPOJE, ONTHUYECKUE SBJICHUS B )KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTAJUITMUECKasi CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKM MAarHUTHBIX  PYII,
boToCchEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUH.

Texunonocus: JWHUM DIEKTpoOIepead, TEeHEepaTop MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKUHOHHAA TM€Yb, pagap, PaAUONPUEMHHUK, TEJICBU30D,
anTeHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIM ammmapaTr, BOJOKOHHAs OTTHKA,
COJIHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypOBHE CpeIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHEUYUTH JOCTHXKCHHUE CICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEJIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUSI yueOHOro npeamera «Ousuka» A0KHbBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUU, COOTBETCTBYIOIIUX
TPaJULMOHHBIM LEHHOCTSAM POCCHMCKOrO OOIIECTBA, PaCIIMPEHHE >KU3HEHHOI'O
OIbITA W OIBITA JEATEIBHOCTH B IPOLIECCE pealu3aliid OCHOBHBIX HalpaBIICHUU
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAXKAAHCKON MO3UIMU 00YUYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOT0 YJIEHA POCCHUKCKOrO0 OOIIECTBa; NPHUHATHE TPATUIMOHHBIX
OOIIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U JEMOKPATHUYECKMX  IEHHOCTEM;
TOTOBHOCTBH BECTH COBMECTHYIO JIESITENBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIIecTBa, y4acTBOBaTh B CaMOYIIPaBIECHUU B 0Opa30BaTENbHON OpraHU3AINM,

YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
uxX (QYHKIUSIMHA U HA3HAYECHHEM; TOTOBHOCTh K TYMaHUTApHOU U

BOJIOHTEPCKOU JIEATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPHUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K T'OCYIApCTBEHHBIM CUMBOJIAM, TOCTHKECHUAM
POCCUHCKHX YUYEHBIX B 00JIaCTH (DU3HUKH M TEXHHKH; 3) JYXOBHO-HPABCTBEHHOI0
BOCIIUTAHMA: C(POPMUPOBAHHOCTh HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOTO
MOBEJCHUS;  CIOCOOHOCTh OIIGHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE
pELICHUs, OPUECHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO; OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHUE
ycToiuuBoro Oymymiero; 4) 3ICTeTHYeCKOro BOCIHMTAHUSI: 3CTETHYECKOC
OTHOILIEHHE K MUPY, BKIIFOYasi SCTETUKY HAYYHOI'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyaoBoro BOCHHMTAHMSI: HHTEpEeC K  pas3iudHbIM  cdepam
npo(ecCUOHaNbHON JEeATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOH U



TEXHUKOH, yMCHHE COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymieit mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIOCOOHOCTH K
00pa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(GU3MKK HA TIPOTSHKESHUH BCEH KHU3HM; 6)
IKO0JIOrHYEeCKOro BOCIIMTAHHUA:
c(hOpPMHUPOBAHHOCTH YKOJIOTHIECKON KYJIbTYpPbI, OCO3HAHHE TII00aTHFHOTO
XapakTepa PKOJIOTHYCCKUX MPo0JIeM; TUIAaHHPOBAHUE U OCYIIIECTBIICHHE JCHCTBUIN B
OKpYXKaloIlel cpe/ic Ha OCHOBE
3HAHWS TIeJICH YCTOMYMBOTO Ppa3BUTHS YEIOBEUYECTBA;  PACIIMPEHUE OTBITA
NEATEeTLHOCTH SKOJOTUUECKON HAMIPaBJICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH 110 pu3uke; 7)
HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKOW HAyKW; OCO3HAHWE IIEHHOCTH HAy4YHOU
JeATEIbHOCTH, TOTOBHOCTh B TIporecce U3ydeHUS (U3UKH OCYIICCTBIATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCcAJIbHbIE yueOHbIe AeiicTBUsA ba3oBble
JIOTUYECKHe AeHCTBUA:

CaMOCTOATENbHO  (OPMYJIUPOBATH M aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;, ONPEAECATh LIENU JCSATEIbHOCTH, 3a]1aBaTh
rapameTpbl U KPUTEPUU UX
JIOCTHXKEHUS; BBISBIIITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX
bu3nuecKkux SBJICHUSX; pa3padaTbiBaTh IJIaH peEUIeHUs MPoOIeMbl ¢ y4ETOM
aHaJIN3a UMEIOIINXCS
MATEpPUAJIbHBIX M HEMATepPUAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBHI B

JESITENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHMBAaTh PHUCKU MOCJIEACTBUM JESATEIbHOCTH;  KOOPAWHUPOBATH W

BBITIOJTHATH PA0OTY B YCIOBUSIX PEAIbHOTO,

BUPTYaJbHOTO W  KOMOWHHMPOBAHHOTO  B3aWMOJICUCTBUS;, pa3BUBATh

KPEaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MTOHITUAMHU U METO1aMU
buznueckoil HayKu;
BJIaJIETh HABBIKAMH Y4€OHO-UCCIIE0BATEIHLCKON M MPOCKTHOM AESTEILHOCTH



B 0051aCTH (PU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOUCKY
METOJ/IOB pelIeHUs 3a7ad (PU3NYECKOTO COACPKaHUSI, MPUMEHCHHIO Pa3TUYHBIX
METO/IOB TIO3HAHUS; BJIAJIETh BUAAMH JAEATEIHHOCTH IO TIOJYICHUIO HOBOTO 3HAHUS,
ero WHTEpIpeTalyy, mpeoOpa3oBaHUI0 M TPUMEHEHHUIO B PAa3IMYHBIX YYEOHBIX
CUTyaIusiX, B TOM YHCJIE MPHU CO3JaHUH y4EOHBIX MPOEKTOB B 00JacTH (DU3HKH,
BBISIBIIATh IPUYHWHHO-CJICICTBEHHBIC CBSI3M M aKTyalIM3MPOBAThH 3a7]a9y, BHIJIBUTATh
rUnoTe3y e€ pelieHus, HaXOAUTh AapryMEHTBhI JUIsl JIOKa3aTeIhCTBA CBOMX
YTBEPXKACHHUMA, 3a/aBaTh MapaMeTpbl W KPUTEPHH PEIICHUS, aHaTU3UPOBAThH
MOJyYEeHHBIC B XOJC PEIICHUS 3a7add pe3yibTaTbl, KPUTHYCCKH OICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATh W3MEHEHHWE B HOBBIX YCIOBUSAX; CTABUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTeIHLHON

NESATEILHOCTH, B TOM YHCIE TPU HU3YYeHUH (U3HKH; J1aBaTh OLIEHKY HOBBIM

CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS T10

(bU3MKe B IPaAKTHUECKYIO 00JIaCTh
KU3HEICATCIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX TIPEIMETHBIX

oOJacTeil; BBIBUTATh HOBBIE UCH, NIPEIaraTh OpUTHHATBHBIC TTOAXOIBI

U PEIICHUS;, CTaBUTh MPOOJIEMBI U 33]1a4H, TOITyCKAIOIINE

TbTCPHATUBHBIC PEIICHMUS.

Pabora c nndopmanueii:

BJIAJCTh HABBIKAMHU TMONydeHUsT WHGOpMAIuu (U3HIECKOTO COIACPKAHMS W3
WMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IIOUCK, aHAJIM3,
CUCTEMATHU3AlMI0 U WHTEPNPETAlUI0 HMH(OpMAIMU Pa3IUYHBIX BUIOB U (OpM
MIPEICTABIICHUS; OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIMH, HCIIOJIB30BaTh CPECTBA
WH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIIEHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AIlMOHHBIX 3aJa4 C COOJIIOJICHHEM TpeOOoBaHUI
HPrOHOMHKH, TEXHUKU O0€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHN S, PABOBHIX U
ATUYECKUX HOPM, HOpM HWH(MOPMAIMOHHOW OE€30MacHOCTH; CO37aBaTh TEKCTHI
(GU3UYECKOTo COoMepKaHWs B Pa3IUYHBIX (GopMaTax ¢ YYETOM Ha3HAYCHUS
uHpopMaluu U 1EJICBOM  ayJAWTOPUH, BBIOMpas ONTHUMaIbHYIO (opmy
MPEICTABJICHUS U BU3yaJIM3AIUU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEIILHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyallMdi W CMSATYATh

KOH(DIUKTBI, pa3BEPHYTO ¥ JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHUS C
HUCIOJIL30BAHUEM

A3BIKOBBIX CPEACTB; MOHMMAaTh M MCIOJb30BAaTh IMPEUMYIIECTBA KOMAaHIHOW H
VHIUBUIYaJIbHON



palboThI; BHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ yUETOM OOIIHNX

MHTEPECOB M BO3MOXKHOCTEH KaKIOI0 WiIeHa KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOU AEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPJAWHUPOBATH JEHUCTBUSA MO €€

JOCTHKEHHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACHIPEAEIATh POJIM C YYETOM MHEHUU

YYaCTHUKOB, 00CYXk/1aTh pe3ylbTaTbl COBMECTHOM palOOTHI; OLIEHWBATH KayeCTBO

CBOETO BKJIAJIa M KAKJOI0 Y4aCTHUKA KOMAH/IBI B

oOmMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSAM; MpEAJiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJICH C ITO3UIIMY HOBU3HBI,

OPUTMHAIBHOCTH, TNPAKTUYECKOM 3HAYUMOCTH; OCYLIECTBJIATh IO3UTUBHOE
CTPATErM4ECKOE MOBEICHNUE B PA3JINYHBIX

CUTyalLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CaMoopranu3anus:
CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
(GU3MKM M AaCTPOHOMHH, BBIBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBEHHbBIE 3aJ]auM; CAMOCTOSITEIBHO COCTAaBJIATh IJIaH PELICHUs] PacuETHBIX U
KAUECTBEHHBIX 3a7a4, IUIaH BBIMOJHEHUS NPAKTUYECKOH pabdoThl € Yy4ETOM
MMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEW WM MPEANOYTCHUH; IaBaTh
OLICHKY HOBBIM CHUTYallUsIM;
pacIIupsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEANOUYTEHUI;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIICHHE; OLIEHUBATh MPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH
(OpMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIUU B 00J1aCTH

(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJICTh ~ HaBBIKAMM  [O3HABATEJIbHOM  pediiekcuu  Kak  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHUII;

MCIIOJIB30BaTh MPUEMBI PedICKCUU 1JIS OLICHKH CUTYalluH, BLIOOpa BEPHOTO
pELICHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS IO UX
CHIDKCHUIO; IPUHUMATh MOTHUBBI M apPIYMEHTHI JIPYTUX [PU aHAIIN3E PE3YJIbTATOB
NeSATEeIbHOCTH;, TPUHUMATh Ce0si, TTIOHMMash CBOM HEIOCTaTKW U JIOCTOWHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU aHATU3E PE3YIbTATOB
JEeSITEIbHOCTH; TIPU3HABATh CBOE MIPABO M MPABO JPYTUX HA

OIIIUOKH.



B nporiecce AOCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IPOTPAMMBI T10
duszuke [JIsI  ypOBHA CpenHero oOmiero o0pa3oBaHus Yy  0OydYaroImIUXCs
COBEPILICHCTBYETCS IMOITUOHATBHBIH WHTEJUICKT, MPEe/IIoIararonmi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATBHON cepsl,
OBITh YBEpPEHHBIM B ce0e; caMOperyJHMpOBaHHS, BKIIIOYAIOIIETO CaMOKOHTPOIIb,
yMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH
alanTUPOBATBCS K SMOIMOHAIBHBIM U3MEHEHUSIM M TPOSBIATH THOKOCTB, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIICH CTpEMIICHHE K
JOCTIKEHUIO TIENTM M YCTIEeXy, ONITUMU3M, HHAIUATHBHOCTh, YMEHUE JIEHCTBOBATH
UCXOJI U3 CBOUX BO3MOXKHOCTEH; AMITATUH, BKIIIOYAIOIIEH ClTOCOOHOCTH IOHUMATD
IMOIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €T0 MPU OCYIIECTBICHUN OOIICHHS,
CIIOCOOHOCTh K COYYBCTBHIO U  COINEPECKUBAHHUIO;, COIMAIBHBIX HABBIKOB,
BKITIOYAOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCS, IPOSBIISITh MHTEPEC U Pa3pelIaTh KOHPIUKTHL

HPEIMETHBIE PE3YJIbTATDBI

K konity o0yuenus B 10 kiiacce nmpeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha IpUMEpax pojb U MecTO (U3UKH B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHKHA H
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIOJEH; YYWUTHIBATH TI'PAHULBI
OPUMEHEHUs U3Y4YeHHBIX (U3MYECKUX MoOJeJeil: MaTepuanbHas  TOYKa,
MHepLUajgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeENo, HAeaIbHBbIA ras,
MOJENN CTPOCHHMS Ta30B, KUIAKOCTEW W TBEPIBIX TEJI, TOUEUHBIA JJIEKTPUUECKUN
3apsij pU petieHnH (PU3NUeCcKHX 3ajay;

pacrno3HaBaTh (pU3NYECKUE SIBJICHUS (TIPOLIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOEHHUs BEIECTBA U
ANEKTPOAUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MaJI€HUE TeJl, IBXKEHHE MO OKPY>KHOCTU, MHEPLIHS, B3aUMOJICHCTBHE
Ten, nuddys3us, OpOyHOBCKOE NBIKEHHE, CTPOCHHE KUIKOCTEH M TBEPHABIX Tel,
u3MeHeHne o0bEMa Tell MpHU HarpeBaHUM (OXJIaXJEHUH), TEIUIOBOE PAaBHOBECHE,
UCIIAPEHHE, KOHJEHCAIUs, IUIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHHUE, BIIAXHOCThb
BO3/1yXa, ITOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE,
CBA3b MEXIy ITapaMeTpaMM COCTOSIHHS ra3a B M30IPOLECCaxX, dIEKTPU3aLUs Tell,
B3aMMOJICHCTBUE 3apsOB; OINHCHIBATh MEXAHUYECKOE JBMUIKEHHE, HCIIOIb3Ys



bu3nueckue BEIUUYMHBI: KOOPAMHATA, MyTh, EpPEMEILEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CUjia, UMITYJIbC Tejla, KHHETUYeCKasl SHEPTUsl, MOTCHI[MAIbHAas SHEPTrus,
MEXaHU4ecKas padoTa, MEXaHWYECKas MOIIMHOCTh; TPH OMHCAHUHM MPABUILHO
TPakTOBaTh (PU3NYECKUNA CMBICT HCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUs M
CAMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLIME JAaHHYIO (DU3UUYECKYIO BEJIIMUUHY C
JIPYTUMU BEIMYMHAMU; OMUCHIBATh U3YUYCHHBIE TETNIOBBIC CBOMCTBA TEJ U TETJIOBBIC
SIBJICHUSI, KICTIONB3YS (PM3MUECKIE BEJIMYUHBI: TaBJICHUE ra3a, TeMIIepaTypa, CpeaHss
KMHETUYECKasi YHEPTUsl XaOTUYECKOrO JBUKEHHUS MOJIEKYJI, CPEIHEKBaApaTUUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsSI JHeprus, padbora rasa,
KOO (PUIMEHT TMMOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS, MPU ONMHCAHUH
MPaBUIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIONB3YEMBbIX BEIUYHH, WX
0o0O3HAaUeHUsT W E€JUHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLIUE JAHHYIO
bu3MUecKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAM; OIMCHIBATH H3yYCHHBIE
AJIEKTPUYECKUE CBOMCTBA BEIIECTBA W DIJIEKTPUYECKHUE SIBICHUS (IIPOIIECCHI),
UCIIOJB3Y (PU3MYECKHE BEJIMYMHBI AJIEKTPUUYECKUM 3apsii, dJIEKTPUUECKOE MOJIE,
HaMpsOKEHHOCTh  MMOJS, IMOTEHIMAl, Pa3HOCTh IOTEHLUHANIOB, IPU ONHCAHUU
MpaBUIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOJIB3YEMbIX BEIUYHMH, HUX
0003Ha4YeHUsT W EIUHUIIBI, YKa3blBaTh (POPMYJIbl, CBS3bIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JPYTUMH BEJIMUYMHAMU; aHAIMU3UPOBATh (Puznueckue
MPOLIECCHl U SIBJICHUS, HUCHOJIb3yd (DU3UYECKHUE 3aKOHBI M TPUHIUIBI: 3aKOH
BcemupHoro Ttsarorenus, [, Il m III 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUUYECKON IHEPTUM, 3aKOH COXPaHEHUS HMITYJIbCa, MPUHIUIT CYNEPIO3UIINT
CUJI, TPUHIUIT PABHOINPABUS WHEPUHUAIBHBIX CHUCTEM OTCU€Ta, MOJICKYJSIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBAa, Ia30BbI€ 3aKOHBI, CBSI3b CpeAHEN
KMHETHYECKOW DJHEPruu TEIUIOBOTO JBIDKEHUS MOJIEKYJT ¢  aOCOTIOTHOM
TeMIepaTypol, TMEpBBIA  3aKOH  TEPMOJMHAMHKU, 3aKOH  COXpaHEHUS
AIIEKTPUUYECKOro 3apsija, 3akoH KysjnoHa, Mpu 3TOM pasidyaTh CJIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MAaTeMaTHUYeCKOE BBIPAKEHHE M YCJIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC MPHUHITUIBI JCHCTBUS MAIUH,
NpUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3auyaTh YCIOBUS UX 0€30MacHOro
WCIIOJIb30BaHUSA B T[IOBCEJIHEBHOW JKU3HU;  BBIINOJHATH 3KCIEPUMEHTHI MO
UCCIIeIOBaHUIO (DU3NYECKUX SIBICHUN U

MPOIIECCOB C HKCHOJIb30BAHHEM IMPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU STOM
dbopmynupoBaTh IpodaeMy/3a1aqy U TUIIOTE3Y YYE€OHOTO IKCIIEPUMEHTA, COOUPATh
YCTAHOBKY U3 MIPEAJIOKEHHOTO 000pYI0BaHMS, POBOUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYMH,
IIPU 3TOM BBIOUPATh ONTUMAJIBHBIM CIIOCO0 MU3MEPEHHUS U UCIOJIH30BaTh U3BECTHHIE
METOJIbl OILICHKHU MOTPEITHOCTEN W3MEPEHUM; UCCIIEIOBATh 3aBUCUMOCTU MEXKIY



(¢u3nUeCKUMU BEIMYMHAMHU C HCIOJIB30BAaHUEM IMPSIMBIX HU3MEPEHUil, MpU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOTYYCHHON 3aBUCIMOCTH
¢bu3nyeCKUX BEIWYHH B BUJIE TaOIHI] U TpadUKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM
UCCIieIoBaHMsl; coOMIoaTh MpaBwiia O€30MacHOro TpyJda MpH  MPOBEIACHUU
UCCIIEIOBAaHHUI B paMKaxX y4eOHOTO SKCIIEPHUMEHTa, Y4eOHO-HUCCIIe0BaTEIbCKOM U
MPOEKTHON JESATeNbHOCTH C HCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB H
1abopaTopHOTO OOOpPYAOBaHUs; pEIlaTh pacu€THBIC 3aJaYyd C SBHO 3aJaHHOU
¢u3nUecKkoil MOJENbI0, UCTIONB3YS (PU3NUECKHUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE
aHaM3a YCJIOBUS 337aydl BHIOMpATh (PU3MUECKYIO0 MOJEIb, BBIACIATh (PU3NUECKUE
BEJIMYUHBI U (QOPMYJIBI, HEOOXOAUMBIE ISl €€ peIIeHHs], MPOBOJUTH PacUEThl U
OLICHMBATh PEAbHOCTh IMOJYYEHHOTO 3HAYCHHS (PU3NYECKON BETUYHMHBI; PEIIaTh
KaueCTBEHHbIEC 3aJlauM: BBICTpaUBaTh JIOTMYECKU HENPOTUBOPEUUBYIO IIETOYKY
paccyXJAeHUI C OMOpol HAa M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKUE
SIBJICHUS;

UCIIONIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTMM JUJISl TIOUCKA, CTPYKTYpPUPOBAHMSI, UHTEPIPETALUU U NPEICTABICHUS
yu4eOHOW W Hay4YHO-NOMYJSIpHOM HH(OpManuy, NOJYyYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAINIO; MPUBOINUTH
IPUMEPHI BKJIJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
OO0BSICHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTH;
UCTIONIb30BATh TEOPETUUECKUE 3HAHUS 10 (PU3HKE B TIOBCETHEBHOM KU3HU
Jutst o0ecrieyeHus: 0€30MacHOCTH MPpU OOpalleHu ¢ TpruOopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS U COOIIOCHHS HOPM JKOJIOTHUECKOTO
MOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3IUYHBIX
COLIMAJIbHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIbl, PAMOHAIBHO PACHpPENEsITh
O0S3aHHOCTH W IUIAaHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMom MpoOJIEMBbI.

K konity o6yuenus B 11 ki1acce nmpeMeTHBIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pPojb U MecTO (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOMW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUUYECKOU ACIATEIBHOCTHU JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKo KapTHHBI MHUpPA; YYUTHIBATH TPAHUIBI TPUMEHEHHUS W3YYCHHBIX
bU3MYEeCKUX MOJENEH: TOYCUHBIN DJIEKTPUUYSCKUMA 3apsjl, JIyd CBETa, TOUYCUHBIM
HMCTOYHUK CBETA, SiIEpHAs MOJEIb aTOMa, HYKJIOHHAsi MOJENIb aTOMHOTO SiApa MpHU
peuieHnn (pU3NYECKUX 3a/lay; pacrno3HaBaTh (U3MUecKue SBJIeHUs (IPOLEecChl) U
OOBSICHATh MX Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKM W KBAHTOBOM (DUBUKHU:



AJIEKTpUYECKasi MPOBOJAMMOCTb, TEMJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE
JNEUCTBUSL TOKAa, B3aUMOJEHCTBUE MATHUTOB, DJICKTPOMArHUTHAasE WHIYKIUS,
JNEWCTBUE MArHUTHOTO TIOJSl HAa MPOBOJHUK C TOKOM U JBIKYLIUMKCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHHE CBETA,
OTpakeHue, npesjomiieHue, uHTepepeHius, Tudpakius U MoJsipu3anus CBETa,
aucnepcus cBera, porodnekrpuaeckuit 3pdext (hoTodrddekr), cBeTOBOE NaBIICHUE,
BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa aromMa BOJOPOJAa, €CTECTBEHHAas U
MCKYCCTBEHHAs] PAaJIMOAKTHUBHOCTH;, OINKCHIBATh H3YyUYECHHbIE CBOWCTBA BEIIECTBA
(2NEeKTpUYECKUE, MArHUTHBIE, ONTHUYECKHE, JIIEKTPUUECKYIO MPOBOAUMOCTD
Pa3IMUHBIX CpEl) U DJIEKTPOMATHUTHBIC SIBJIEHUSA (TIPOLIECCHI), MCIOJb3YS
¢uznyecKkue BETUYMHBL: JJICKTPUYECKUN 3apsl, CHJIa TOKa, SJIEKTPUUYECKOE
HaIIpSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIICHHE,  PA3HOCTh  MOTEHIHAJIOB,
AIIEKTPOJBIIKYIIAS CUJIa, padoTa TOKA, MHIYKIMS MarHUTHOTO TOJIs, CHila AMIiepa,
cwia JlopeH1a, MHIYKTUBHOCTb KAaTYIIKU, SHEPTHSI JJIIEKTPUYECKOTO U MarHUTHOTO
NOJIEW, MEPUO U YACTOTa KOJIeOaHH B Koe0aTeTbHOM KOHTYPE, 3apsi/l U CHIIa TOKa
B [IPOLIECCE FAPMOHNYECKHX IEKTPOMArHUTHBIX KOJIeOaHui, (POKYCHOE pacCTOsSHUE
U ONTHYECKas CUJia JIMH3bI, MPYU OMUCAHWUU MPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBIC]I HCIIOJNb3YEMBIX BEJIMYMH, WX OOO3HAYEHUA M €JAHHMIIBI, YKa3bIBaTh
(opMyJibl, CBSA3BIBAIOLIUE JAaHHYIO (U3NYECKYIO BEIUUNHY C JPYTUMHU BEIMYMHAMY;
ONHUCHIBATh H3YYECHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCMIOIb3YS
bu3nUeckue BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHUs U UMITYJIbC (POTOHA, IEPHO] MOTypaclanga, SHEPTUSI CBSI3U
aTOMHBIX SiIep, TMPU ONUCAHWUU TPABWIHHO TPAKTOBaTh (PU3MYECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYCHHS] W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIME JaHHYIO (PU3MUECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMU,
BBIYMCIIATh 3HAUYCHHE (U3MUECKOW BEIMYMHBI, AaHAIU3UPOBATH (HU3MUECKUE
IIPOLIECCHI U ABJICHMS], UCIIOJb3Ysl (PU3MUYECKHE 3aKOHBI M MPUHUMUIIBLL: 3aKOH OMa,
3aKOHBI NOCJIEJOBATEIILHOIO U MapajuIeIbHOIO COEIWHEHHs NTPOBOJHUKOB, 3aKOH
JIxoynsa—JleHna, 3aKOH 3JICKTPOMAarHUTHOM HMHAYKLIHWH, 3aKOH NPSMOJIMHEHHOIO
pacnpoCTpaHEHHUs! CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETIOMIICHHS CBETA,
ypaBHEeHHE OWHINTEeWHA s PoTodPdekTa, 3aKOH COXPAHEHUS] DHEPTHUH, 3aKOH
COXpPAaHEHHS MMITYJIbCA, 3aKOH COXPAaHEHUs OJJIEKTPUUYECKOro 3apslia, 3aKOH
COXpaHEHHSI MacCOBOTO YMCJIa, TOCTYyJaThl bopa, 3aKOH paJ0aKTUBHOIO pacraja,
IpU 3TOM pPa3iINyYaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIDOKEHHE W YCIOBUA (TpaHulbl, 00JaCTH) NPUMEHUMOCTH; ONPEAEIATh

HaIpaBJjeHUE BEKTOPa MHAYKIIMM MATHUTHOTO TOJIS MPOBOJIHUKA
C TOKOM, CUJIbI AMriepa 1 cuiibl JIOpeHI1a; CTpOUTh U OMTUCKHIBATh N300paKeHNE,
CO37]aBaeMO€ TUIOCKUM 3€PKajioM,



TOHKOM JIMH30M; BBIMOJHATH HSKCIEPUMEHTHI MO HCCIAEAOBAHUIO (U3HUECKUX
SBJICHMH Y MPOLECCOB C UCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUM: MTPU
3ToM (OPMYIUPOBATh TPOOIEMy/3aady W TUIOTE3Y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyIMpOBaTh BBIBOJIbI; OCYIIECTBIISITH MPSIMble U KOCBEHHBIE H3MEPECHHUS
¢u3nYeCKUX BETUYHMH, IPU 3TOM BHIOMpAaTh ONTHUMAJBHBIM CIOCOO HM3MEpEHUs M
MCITOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN N3MEPEHHUI; HCCIIEOBATh
3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: TpH
TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCUPOBATh pPe3yJabTaThl MOJYyYEHHON
3aBHCHUMOCTH (DU3MUECKHUX BEJIMYMH B BUE TaOIUIl U TpadUKOB, I1€TIaTh BEIBOJIBI 110
pe3ynbTaraM HCCIEJOBaHUs; COOJMI0JaTh MpaBWwiIa OE30IaCHOrO TpyAa MpHU
IPOBEJCHUM HCCJIEIOBAaHUII B paMKax ydeOHOro SKCIEPUMEHTa, Yy4eOHO-
UCCJIENOBATENICKOW M TNPOEKTHOM  JEATEIBHOCTM €  HCIHOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOro 00OpYyAOBaHUS; pelIaTh PacuE€THbHIE
3aJlayy C SIBHO 3aIaHHON (PU3NYECKON MOJIEIIbIO, HCTIOJB3YS (PU3NYECKHe 3aKOHbI U
IPUHLIMIIBI, HA OCHOBE aHaju3a yCJIOBHUS 3aJaud BBIOMPATH (PU3HMUECKYIO MOJEIIb,
BBIIEIIATh (U3NYECKUE BEIMUMHBI U (OpPMyIbl, HEOOXOAUMBIE Uil €€ pellleHus,
IPOBOJUTH PACUETHI U OLIEHUBATH PEAIBHOCTD MOJYYEHHOIO 3HAY€HUsI (PU3NYECKOn
BEJIMYMHBI, pEIIaTh  KAuyeCTBEHHBbIE  3a/Jayd:  BBICTPAWBATh  JIOTHYECKHU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C OINOPOM Ha W3Y4YEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

MCITIOJIB30BATh MPU PELIEHUH YY€OHBIX 3a]1a4 COBpEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U MPEACTaBICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISIpHOW WHMOpMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJydaeMyto MH(OpMaIHIO; OOBICHATh
NPUHIUIBI JEHCTBHUSI MAIIMH, MPUOOPOB M TEXHHUYECKHUX YCTPOMCTB, pa3nuyaTh
yCIIOBUSI MX O€30MaCHOr0 HCIMOJIb30BAHUSI B TMOBCEJHEBHOM XU3HU;, MPHUBOJUTH
IpUMEpPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPY>KAOILIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHH C NpudOpaMu M TEXHUYECKUMH
yCTpOMCTBaMH, JUJIsl COXpPaHEHUs 370POBbsl U COOJIOJECHUS HOPM SKOJIOTHUECKOTro
MOBEJICHUS B OKpY’Kalollel cpejie; paboTaTh B TPYIIE C BHITOJIHEHUEM PA3TUYHBIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATH PAOOTy TPYMIbl, PAMOHAIBHO PACHIPEACISThH
00s3aHHOCTH U IUIAHUPOBATh JACSATENBHOCTh B HECTAHIAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHUBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYIIBl B pELICHHUE
paccMaTpuBaeMom MPOOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungpossie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpaMMblI Beero Kontpoabubie | IlpakTnuyeckue
padoThI padoThI pecypee!
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kutemaruka 5 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 HAnnamuka ! https://m.edso00.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f410bf72
Hroro 1o pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
TEOPUHU

9

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

3.2 OcHoBbI TEPMO/IMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmoreka [IOK
3.3 ®da30BbIe IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
bubmuorexa [JOK
41 JneKTpocTarTiia 10 https://m.edso00.ru/7f41bf72
[TocTostHHBIN 251eKTpUYECKU TOK. TOKHM B bubnnorexa [HOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (un¢pposbre)
s nporpaMmaI Beero KouTpoabhbie | IlpakTHueckue o0pazoBaTe/bHbIe
padoThI padoThI pecypebt
Paznea 1. JIEKTPOJJUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHast Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA 1 BOJTHBI
MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE bubmuoreka [IOK
2.1 KoJieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE bubmuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
2.3 Onrra 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTEJIBHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Pa3znesn 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 ﬁ::;i%ﬁf;;?ﬁﬁf 41697
4.2 Crpoenue atoma 4 bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Eggjﬁ;f;;g)lrou/}?f 41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 Obobmatomee noBTOpeHKE 4 https://m.eds00.ru/7f41c97c
Wroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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MHNOYPOUYHOE IINTAHUPOBAHHUE 10 KJIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
No Nara uudposbie
o/ Tema ypoka Beero Konrtpoabhbie | IpakTuueckue | psywenus oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebt
®dusnka — HayKa O PUPOJIE.
1 Hay4Hble METO/IBI TO3HAHUS 1 bubsmorexa LIOK
OKPYKAIOIIEro MHpa https://m.edsoo.ru/ff0c32e2
Posb u MecTo usnku B
(GOopMHPOBAHNN COBPEMEHHON Bu6mmorexa [IOK
2 HAYYHOH KapTHHBI MUp3, B . https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
MexaHnueckoe IBUKEHHE.
OTHOCHTEIBHOCTD MEXAHUYECKOTO Bu6suoreka [IOK
3 nBroKeHus. llepemenenue, CKopocTs, . https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE ITPAMOIMHEWHOE bubmuoreka [IOK
4 JBUKECHUE 1 https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bu6muoreka [JOK
5 NBIDKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y cCKopeHue bubnmnorexa [JOK
6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.
7 JIBHIKEHHME MATEPUATLHON TOYKH IO 1 brbmiotexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
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[IpuHnun otHOCHUTENBHOCTH [ anmunes.

bubnunorexa LIOK

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

bu6mmoreka [IOK

9 CyNepIo3uIuu cuwil. Bropoii 3akoH
HBI0TOHA JUTS MATEPHATBHOM TOUKH https://m.edsoo.ru/ff0c3be8
Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro tsaroreHus. Cumna

11 TshKecTH. [lepBast KocMuYecKast bubsmorexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuneHt TpeHus.

13 CwuJta CONpOTHBIICHUSI TIPU JIBUKEHUH brbmorexa LIOK
Tella B KUIKOCTH HIIH Fase https://m.edsoo.ru/ff0c3f76
[ToctynarensHoe U BpaliaTeiabHOe

1 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO TeEa. Bu6miorexa IIOK
MowmenT cunsl. [1nedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. Bu6mnoreka [JOK

Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMnyibca. PeakTuBHOE JBUKEHHE

https://m.edsoo.ru/ff0c43d6
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PaboTa 1 MOIITHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHOW
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUn

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennmanesHas 3HEPTHUSL.

bubmuoreka [JOK

[ToTenuuanpHas sHEPTUS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEPrus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHunanbHbIC U HEMOTEHINAIBHBIE
cubl. CBs3b pabOTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUYECKOMN
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUu
TeJa Ha IPUMEpE PACTSHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.
bpoynoBckoe nmxkenue. Juddys3us

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2
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Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIAKOCTEN U
TBEPIABIX TEN

23

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

24

TennoBoe paBHOBecue. TemiepaTypa
u e€ nzmepenue. lllkana remmeparyp

Ienascus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AOcotoTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBUJKECHHSI MOJIEKYII. Y paBHEHHE

MenaeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. ['a30BbIe 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHUS
Pa3pexKEHHOTO Ta3a»

29

N3onporieccrl B uaeaaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e
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BnytpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
croco0Osl e€ n3meHenus. Konndyectso

bubmuorexa [JOK

30 TEILIOTHL 1 paboTa. BHyTpenHsA https://m.eds00.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOTO UACATHHOTO
rasa

bu6mmoreka [IOK

31 Bujet Tennonepenatiu https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.

32 KonruecTBO TEIIOTHI U bubmiorexa [IOK
Teruionepenaye. AnuadaTHeli npoiece https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HJOK

33 IIPUMEHEHHE K U30MpolLeccamM https://m.edsoo.ru/ffOc5efc

34 Heob6paTumocThb mporeccoB B bubnuoreka [IOK
npupoje. Bropoi 3akoH https://m.edsoo.ru/ff0c6230
TEPMOINHAMHUKHI
[Mpunuun neiictus u KIIJ{ remnoBoit bu6nmoreka [JOK

35 MallHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIIJ{
DKOJIOTHYECKUE TTPOOTIEMBI

37 TETUTOIHEPTETHKH

38 O6o6marmuil ypok «MonekynspHas bubnmoreka [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabora o Teme

39 «Mornekyisiprast puznuka. OCHOBBI bubmorexa TIOK
TepPMO/IHHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHIEHCALIMSL. bubnmoreka [JOK

40 Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS

41 BJIQKHOCTB BO3/yxa. HachIeHHBIH but6mmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u

2 aMOP(bHBIe Tena. AHU30TpONUs BuGnnorexa LIOK
CBOHCTB KpHCTaILI0B. JKukne https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTepHAaIIbI
[InaBnenue u KpucTaUIM3aIUA.

43 V nenbHAs TEIIOTA TIABICHHSL. bubmorexa [HOK
Cy6umanus https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 YpasHeHuE TeMI0B0ro bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. INeKTPUIECKU bubnunoreka [JOK

45 3apsA. J(Ba BUIA dIIEKTPUUYECKHUX https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOHHKH, TUIICKTPUKH U

46 TIOJTYTIPOBOTHUKH. 3aKOH COXPAaHECHHUSI but6mmoreka [IOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiicTBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 . i i
Kynona. Touesmbiii oneKTpuicckui https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpspk€HHOCTD 31EKTPUYECKOro

48 nosist. [Tpunnun cyneg)nomunn BuGnorexa [IOK
SNIEKTPUYECKUX TOJIeH. JInHun https://m.edsoo.ru/ffoc6df2
HANPSKEHHOCTH
PaGora cuit a1eKTpocTaTuuecKoro

49 noyist. ITorennuan. PasHocTh Bubmmorexa [IOK
IOTEHIUANOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 SIIEKTPOCTATHIECKOM IIOJIE. bubmiorexa [IOK
JIMdNeKTpHYeCKas IPOHULIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubnuotexa [JOK

51 IneKTpoeMKOCTh. KonzeHcaTop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO

52 KOHJIEHCATOpa. DHEPIHs 3apsHKEHHOTO Brbmmorexa LIOK
KOHJIEHCaTOpa https://m.edsoo.ru/ff0c72c0
JlabopaTtopHas pabota "M3mepenne

53 IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE

" KOHJIEHCATOPOB, KOMUPOBAILHOT'O

amnmapara, CTpyMHOr0 IpHHTEpa.
DJIEKTpOCTAaTUUYECKAs 3alUTa.
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3a3emiieHue AIEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa [enu

56

HOCJIG,I[OB&TGJIBHOG, mapajaujicibHOC,

CMCIIAHHOC COCIMHCHUC ITPOBOJHUKOB.

JlaGopaTtopnast pabora «3yuenue
CMEIIIAaHHOTO COCIMHCHHUS
PE3UCTOPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTH JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-JIlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a7ist OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

SJ'ICI(TpOHHaH IMPOBOAUMOCTD TBépI[LIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
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[TomynpoBoiHUKH, X COOCTBEHHAs U
npuMecHas mpoBoAUMOCTh. CBoiicTBa

bubmuorexa [JOK

61 p—~n-nepexoza. IlomynpoBoHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTpUUECKUN TOK B pacTBOpax U

6 pacriaBax 3JIeKTPOJIUTOB. Bu6mnoreka LIOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHUI TOK B razax.

63 CamocTosTenbHBIN U bubnnoreka [JOK
HECAMOCTOSTENBHBIH pa3psa. MomHus. https://m.edsoo.ru/ffOc84ae
[mazma
DnexTpuueckue nprudopsl U
YCTPOHCTBA U MX MPAKTUIECKOE Bu6smoreka [OK

64 npuMenenue. Ilpasuna TexHukn https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnunoreka [JOK

65 «INEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnexrpocratuka. [IocTosHHBIN Bu6nuorexa [JOK
NEKTpIIecKuit TOK. Toku B https://m.eds00.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

&7 PezepBHblit ypok. KonTposbhas pabota bubnuorexa [IOK

10 TeMe "DIIeKTpoAMHAMHUKa"

https://m.edsoo.ru/ff0c8c56
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PezepBHbIil ypok. OO00marOMuil ypok

bu6mmoreka [IOK

68 o temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBULIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME 68 3 3
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne TlaTa uudposbie
w/m Tema ypoka Beero Konrtpoabnbie | IlpakTnueckue H3ydeHnst o0pa3oBaTe/bHbIE
padoThI padoTbI pecypchl
[TocTostHHBIE MATHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE 1oJIE. Bu6nuorexa [JOK
1 Bekrop MaruuTHO# HHAYKIMHK. JIHHUK 1 https://m.eds00.ru/ff0c9778
MarHuTHON MHIYKIIHH
MarsuTtHO€E noJje NpPOBOJHUKA C
) TokOM. OnbIT Dpcreaa. 1 bu6mmoreka [IOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK
3 MAarHUTHOTO IO KaTYIIKU ¢ TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
Jlaboparopnas pabota
4 paTopHasi p 1 1 bu6mmorexa [IOK

«HccnenoBanue nenucTBUSI
MOCTOSIHHOIO MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUU. 3aKOH 3JIEKTPOMAarHuTHOU

unaykuun Oapanes

Jlaboparopuas pabora
«HccnegoBanue sIBICHUS
3J'I€KTpOMaFHI/ITHOI71 HUHIOYKIOUW

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. I1C caMoOMHyKIU K.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE o€

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpocTBa U X
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
MHyKIMOHHAs [1€Yb

10

O6o6maromuit  ypok  «MarautHoe
noJje. DJIeKTPOMarHuTHas HHIYKIHS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcab82
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11

KontposnbHas paboTa mo teme
«Mar"guTtHoe I10JI€e.
DJIEKTpOMArHuTHAs MHTYKIIHS»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIC MEXaHHYECKUE
koseOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JIaboparopHast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubnuoreka [{OK
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KOJICOAHHS B
nacajibHOM Ko0JIeOaTeIIbHOM KOHTYpC.
Amnagnorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMArHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHEPIUH B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBieHue 0 3aTyXarOMIMX
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJieOaHus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
IIEpEMEHHBIN TOK. MoIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxacrtso,
neperaya u norpedaeHue
JIEKTPUYECKON IHEPTUN

19

Y CTpOHUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,

reaeparopa nepeMEeHHOI0 TOKaA, JIMHUMN

QJICKTpoIepeaav

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHYECKHE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KU3ZHU

21

MexaHn4JecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocTh
pacrnpocTpaHeHUs U JIIMHA BOJHBI.
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54
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3Byk. CKOpOCTb 3ByKa. [ poMKOCTh

bubnunorexa LIOK

22 3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHuTHbIE BOJHBI, UX

23 cBolicTBa U ckopocTk. Illkana But6mmoreka [IOK
IEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIUTIBI paAHOCBSI3U U

24 TeneBuieHus. Pa3BuTue cpeacts
cBsi3u. Panuonokanus
Konrponsnas pabdora «Konebanus u Bbu6moteka [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHeiiHOe pacpocTpaHeHue

2% CBETa B OJHOPOJHOMU cperie. Bu6anoreka L{OK
Toueunslii nctoyHMK cBeta. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoenue n300paKeHuii B brbsmorexa LIOK
ITOCKOM 3epKare https://m.edsoo.ru/ff0cd4e0
[Ipenominenne ceera. [lonHoe

28 BHYTpeHHee oTpakeHue. IIpenenbHbril Bub6nuoreka [IOK
YTOJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
JlabopatopHas paborta «M3mepeHue bubnuotexa [JOK

29 [OKa3arelis IPEJIOMIIEHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubmuorexa [IOK
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nH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

32

Hucnepcus cBeta. CIOXKHBIN cOCTaB
oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETA»

33

Nutepdepennus cpeta. udpakius
cera. JudppaknuonHas pemerka

bubmuoreka [{OK
https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
Honﬁpmamm CBCTa

bubmuoreka [{OK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue MpruOOpPbI U yCTPOUCTBA U
yCIJIOBUS UX 0€30I1aCHOr0 IPUMEHEHUs

36

FpaHI/IIII)I MMPUMCEHUMOCTHU

KJIaccnuecKor MexaHukH. [locTynarsl

CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENIHLHOCTD OAHOBPEMCHHOCTH.

3ameJieHre BpPEMEHH U COKpaIlEHUE
JUINHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

OHeprust ¥ UMNYJIbC PENSTUBACTCKON

yacTULbl. CBSA3b MAcChl C SHEPTHEN U
HMITYJIbCOM. DHEPIUsl MOKOS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTHka.

39 OCHOBBI CIIENUATBHOM TEOPHH BH@HOTeKa LOK
OTHOCHTEIEHOCTHY https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Sueprus Bu6muotexa [JOK

40 Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCTIEIOBAaHUE

41 doTorddexra. OnpiTsr A. T Bubmnorexa OK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE
42 DuinmTeitna g Gotosddexra. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekxra
JaBnenue cBera. Onbitsl [1. H.
43 JleGeneBa. XuMHUeCKOe JIeiCTRIE bubmiorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTa u
MPAKTUIECKOE TPUMEHEHHE:
44 ($oTORIEMEHT, POTOAATUNK,
CoJIHeUHas OaTapesi, CBETOIUO]]
Pemenue 3a1a4d mo reme «1€MEHTHI bubmuoreka [{OK

45 KBaHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302

Monens atoma TomcoHa. OnBITE
but6mmorexa [IOK
46 Pesepdopna no paccessHuIO 0-4acTHIL.

IInanerapnas mozuens aroma

https://m.edsoo.ru/ff0d091a
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bubnmoreka [IOK

& Hocrynatet bopa https://m.edsoo.ru/ffodOafa
W3nydenue u noroiieHue GoToHOB

48 IPU IIEPEXOJIE aTOMa C OJHOI0 YPOBHS Bubnmorexa [IOK
SHEpTHH Ha APYToii. BUIIBI CIEKTPOB https://m.edsoo.ru/ff0dOafa
BoustHOBBIE cBOMCTBA YacTUll. BosHBI

49 ne Bpoiiis. KoprnycKyasipHOBOJIHOBOI Butmorexa [IOK
nyamnam. CTIOHTAHHOE H https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOC U3JTyYCHHE
OTKpbITHE paTuOaKTUBHOCTU. OMBITHI

50 Pesepdopaa 1o onpezeaeHuo coctasa brbsmorexa LIOK
PaaMOaKTUBHOIO U3ITyYEHUS https://m.edsoo.ru/ff0d0fd2
CgoiictBa anbda-, 6era-,
raMMau3ydeHus. Biustue

51 PaJMOaKTUBHOCTH Ha KHBBIC
OpraHU3MbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubmuorexa [IOK

DIIEKTPOHHBIN U MMO3UTPOHHBIN
6erapacnan. ['amma-uzny4yenue

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HYKJIOHOB B S/pe.
SAnepHsle peakuuu. SnepHelil peakTop.
[TpoGieMbl, MePCIEKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1ePHOMI
SHEPreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. Meto/sl HaOM01eHUs U
pEerucTparyy 3JIeMEHTAPHbIX YaCTHII.
Kpyribiit cton «®yHaameHTanbHbIe
B3auMoieiicTBus. EnuncTBo
(bu3n4ecKkoil KapTUHBI MUpay

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3sesnus,
ﬂpKI/Ie 3Bé3I[BI, IIJIaHETHI, UX BUAUMOC
nBkenre. CojlHEUHAsI cUcTEMA

56

Connne. CoaHeuHast aKTHBHOCTb.
Ncrounuk snepruu ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIaBHON
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sposrronny CoJtHIa U 3BE3

58

Muneunsiii [1yte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbIe ABIPHI
B sJIpax rajJakTHK
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59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KontponbHas pabora  «DneMeHTHI
aCTPOHOMHU U aCTPOPUIUKI»

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeIIoBeKa

63

O6oOmaromuii  ypok. Poinb u mecTo
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

O6o06uaromuit ypok. Poib
¢uznyeckoil Teopun B HopMupoOBaHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa

65

O6o6mmaromuit ypok. Mecto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPeACTaBICHUI
0 IpUpoJe

66

Pe3epBHbIil ypok. MarHutHoe mnoJie.
DNeKTpOMarHuTHasE UHIYKIUS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIIELIMATIbHOM TEOPUH 1
OTHOCUTEJIBHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
68 DJIEMEHTBI ACTPOHOMHU U 1 brbmorera LIOK
acTpodu3uKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 68 4 !
11 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne JaTa uudposbIe
w/n Tema ypoka Beero Kourpoabnubie | IIpakTuyeckue H3yueHHs o0pa3oBaTejibHbIE
padoThI padoTsbI pecypcsbl
[TocTosiHHBIE MAarHUTBI U UX
. B3auMo/ieiicTBie. MarHuTHOE MoJe. L Bu6mnoreka [JOK
BexTop MarHUTHOM HHAYKIMH. JIMHIN https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MarauTtHoe 1nose NpoBOJHUKA C
5 ToKOM. OnBIT Dpcresa. 1 Bu6muorexa [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopatopnas pabora «3yuenue 1 1 bubnuorexa [IOK

MAarauMTHOI'O IOJIA KaTyllIKU C TOKOM>»

https://m.edsoo.ru/ff0c98fe
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JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cmita Amrepa.
JlaGopaTopHas pabora
«Hccnenosanue neicTBU
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYILYIOCS 3apsKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaboTa cuitb
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. I1C
MHIYKIUH. 3aKOH JIEKTPOMAarHUTHOU

nHaykiuu dapanes

JlaGopatopHnas pabora
«MccnenoBanue sSBICHUS
3JIEKTPOMArHUTHON MHYKIIUN

bubmmoteka IIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKINN.
OHeprus MarHUTHOTO TOJIS KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600
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TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
AEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPUTEH 3JI€MEHTAPHBIX YaCTHIl,
MHIYKIIMOHHAS TIeYb

10

O6oOmaromuit  ypok  «MarHutHoe
noJje. DIIEKTPOMarHUTHAST HHIYKIHS)

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

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 1oJe.
DneKTpoOMarHuTHasi UHIYKIUS»

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

12

CB0OOOTHBIC MEXaHHUECKUE
Kosiebanus. ['apMoHHYECKHE
KojeOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccneqoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBLIC KOJICOaHHS B
nacajibHOM KoJ1e0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKNMU U
QJICKTPOMArHMTHBIMHA KOJICOAaHHSIMH
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15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUH B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXarOMIMX
KoJieOaHusAX. BeIHYKICHHBIC
MeXaHHYeCcKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KoJebaHus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. IIpoussoacrso,
nepeaya u noTpedaeHne
JIEKTPUYECKON YJHEPTUU

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

reHeparopa NepeEMEHHOr0 TOKa, TUHUMN

QJICKTpoIepeaaqd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynerypa ncnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU
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Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacupoCTpaHCHHUA U THHA BOJIHEI. https://m.edsoo.ru/ff0cca54
HonepeqHHe " IpOJO0JIbHBIC BOJIHBI
3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmoreka [JOK

22 3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBO¥icTBa M ckopocTk. [llkana bubsmorexa LIOK
IEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI paIKOCBS3U U

24 TeneBuieHus. Pa3BuTue cpeacts
cBsi3u. Panuonokanus
KonTponbnas padota «Konebanus u bubmmnoreka HOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHue

2% CBE€Ta B OJHOPOJHOMU cperie. Bu6anoreka L{OK
Toueunbrit ncTouHUK cBeTa. JIyd https://m.edso0.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoenue n300paxeHnii B brbmorexa LIOK
TTIOCKOM 3epKalte https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceera. [loaHoe

28 BHYTpeHHee oTpakeHue. IIpenenbHblil Bu6miorexa IIOK

YIr'oJi IIOJIHOT'O BHYTPCHHETO
OTpaXXCHUA

https://m.edsoo.ru/ffOcd7{6
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29

Jlaboparopnass pabora «/3mepeHue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd67a

30

JIun3el. [loctpoeHune n300pakeHuii B

bu6nmoreka [IOK

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGoparopHnas pabota
«MccnenoBanne CBOMCTB
M300paXKEHUH B TMH3AX)

32

Jucnepcus cBera. CIoXHbBIA COCTaB
oenoro ceera. L[er. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»

33

WNnuTtepdepennus creta. dudpaxius
ceta. [luppaknuonHas pemerka

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspwuzanus ceera

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckue mpuOOPHI U YCTPOHCTBA U
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS

36

rpaHI/II_H:I MNPUMCHUMOCTHU
KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI
CIIeLMaJIbHOM TCOpHUU
OTHOCHUTCIBHOCTHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJieHre BpEMEHH U COKpAIllEHUE
JUTAHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42
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DHeprus U UMIYJIbC PEISITUBUCTCKON

33 vacTuilbl. CBSI3b MAcChI C SHEPIUCH U But6morexa [HOK
MMITYJIBCOM. DHEPIHUs [OKOS https://m.edsoo.ru/ffOcfc68
KontponbHas padota «OnrTuka.

39 OCHOBBHI CIENUAILHON TEOPHH Bubmmorexa LIOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Dueprus Bu6mmoteka [JOK

40 Y UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCTIEIOBAaHUE

41 porosdpdekra. OnpiTer A. T. Bubmoreka [IOK
CTonerosa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE

42 DitHiTeiina 11 Gorodddexra. bubsmorexa LIOK
«Kpacuas rparmma» horosbderra https://m.edsoo.ru/ff0d015e
JlaBnenne cBera. Onbitel I1. H.

43 Jle6eneBa. XuMudeckoe ICHCTBHE Bubnuoreka [IOK
CcBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoucTsa u
MIPAKTUIECKOE TPHUMEHEHHE:

44 dhoTosnmeMeHT, GOTOIATUHK,

CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo Teme «JI€MEHTBI but6mmorekxa [IOK

KBAHTOBOU OITUKN)

https://m.edsoo.ru/ff0d0302



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

Monens atoma Tomcona. OnbBITE

bu6nmoreka [IOK

46 - .

;“ep‘b(’pﬂa O PACCCAMIIO Qraactit https://m.edso0.ru/ff0d091a
JIaHEeTapHasi MOJIeITb aToMa
bu6nmoreka [IOK

a7 Ioctynarsl Bopa https://m.edsoo.ru/ff0d0afa
W3znydenue u nornomieHue GoToHOB

48 IpH IIEPEXOJIE aTOMA C OJHOTO YPOBHS bubmmorexa [IOK
SHEPrUH Ha APYToii. BH/BI CIIEKTPOB https://m.edsoo.ru/ff0dOafa
BoustHOBBIE cBOMCTBA YacTUll. BosHBI

49 ne Bpoiinsa. KopiyckynspHOBOIHOBOM bubnmoreka [IOK
nyanusm. CHOHTAHHOE H https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaAHOAKTUBHOCTH. OTIBITHI

50 Pesephopaa 1o onpeaeseHnio cocraBa bubnmoreka IOK
PaaMOaKTUBHOIO U3ITyYEHUS https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anb(a-, Oera-,
raMMausiiydeHus. BiusHue

51 PalnOaKTUBHOCTHU Ha KHBbBIC
OpraHU3MbI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubmuorexa [IOK

DNEKTPOHHBIM U NO3UTPOHHBIN
Oerapacnan. ['amma-uzny4yenue

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HYKJIOHOB B S/pe.
SAnepHsle peakuuu. SnepHelil peakTop.
[TpoGieMbl, MePCIEKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1ePHOMI
SHEPreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. Meto/sl HaOM01eHUs U
pEerucTparyy 3JIeMEHTAPHbIX YaCTHII.
Kpyribiit cton «®yHaameHTanbHbIe
B3auMoieiicTBus. EnuncTBo
(bu3n4ecKkoil KapTUHBI MUPay

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3sesnus,
ﬂpKI/Ie 3Bé3I[BI, IIJIaHETHI, UX BUAUMOC
nBkenre. CojlHEUHAsI cUcTEMA

56

Connne. CoaHeuHast aKTHBHOCTb.
Ncrounuk snepruu ConHua u 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIaBHON
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sposrronny CoJtHIa U 3BE3

58

Muneunsiii [1yte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. YEpHbIe ABIPHI
B sJIpax rajJakTHK
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59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KontponbHas pabora  «DneMeHTHI
aCTPOHOMHU U aCTPOPUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeIIoBeKa

63

O6oOmaromuii  ypok. Poinb u mecTo
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06uaromuit ypok. Poib
¢uznyeckoil Teopun B HopMupoOBaHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa

65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPECTaBICHUN
0 MpUpoe

66

Pe3epBHbIil ypok. MarHutHoe mnoJe.
DNEeKTpOMarHuTHask UHIYKIUS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHelHallbHOM Teopun 1
OTHOCUTEJIbHOCTH
Pesepnbiii ypok. KBanToBas ¢usuka.
68 DJIEMEHTBI ACTPOHOMHU U 1 BI’I@?HOTeKa LHOK
acTpodH3uKH https://m.edsoo.ru/ff0d1784
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

. ®wusuka, 10 xmacc/ Mskumes I'.5., bByxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«IIpocsemenue»

. ®dusuka, 11 knacc/ Maxumes I'.JI., byxosues b.b., Uapyrun B.M. nox
penakimueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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