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B coctae OOII COO
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Pabouas nporpamma (ID 1266049) yueOHoro npeamera «duznka» 6a30BbIN
ypoBeHb aig oOyuaromumxcs 10-11 knaccoB pazpaboTaHa Ha OCHOBE IMOJIOKEHUHN U
TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHON 00Opa3oBaTeIbHON MpPOrpaMmbl,
npencrapieHHbix B ®I'OC COO, a Takke ¢ ydy€rom paboueld mporpammbl
Bocriutanusi MAOY COIII Ne 20 u koHUENIMH TpernojiaBaHus Yy4eOHOTO
npeameta «duznka», OOII COO MAOY COIII Ne 20.

Copepxanue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHbI MHupa oOyuawmuxcs 10-11 xmaccoB mpu
oOydyeHun ux Gu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JICSITEIHHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKkKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrdud MeEXIPEIMETHBIX
CBs3ell (PU3MKM C EeCTECTBEHHO-HAYYHBIMU Y4eOHBIMHM TMpeameTamMu. B Heil
OTIPEJIEIISIFOTCS. OCHOBHBIE ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (U3HUKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUA Kypca Pu3nuKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE MPEeIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e coaepxkaHue yueOHoro npeamera «dOu3nka» no rogaM 00y4YeHHUs.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe y4eOHOIo IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHu 00 okpyskaromeMm mupe. [IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4yaeMbIX XHUMHEH, OMOJIOTHEH,
du3mueckoii reorpadueri um acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
IpUMEHEHUEe  (U3MYECKUX 3HAHUM  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHU CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJIaA B (OpMHpOBaHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydarolmuxcs, B (OpMHpPOBAHHE YMEHUN HPUMEHSTh
HAy4YHbII METOJI MO3HAHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.



B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero o0Oiero oOpa3oBaHUs
MOJIOKEH pA HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK MPUHLUIIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (GU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMUpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojara€T HCIOIb30BaHHE
IYMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (u3HUecKkre Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TeOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-ACSTENbHOCTHBIN MOAXO0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaromIuXcs.
Jns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISAECTCA yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpolecca MCXONA U3 OCOOCHHOCTEH IUIaHUPOBAHUS H
ocHamleHuss kaOuHeta (¢usuku. [lpm sTomM oOecmeunBaeTcs OBJAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OINBITOB II0 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.



Bonpimoe BHWMaHWE yOENSETCS PEMICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3ajaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUS (PUINYECKUX SBICHUM W TIPOIIECCOB B OKPY’KAIOMICH
KHU3HU, TpeOyromue BbhIOOpa (u3MUeckoid MoAenu s CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOOecredYeHno y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B kaOwHeTe (QU3UKH TOJDKHO OBIThH
HeoOXoauMoe J1labopaTopHOe OO0OpYJIOBAHME IS BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GHU3MKe yYSHUYECKHX MPAKTHYECKUX PabOT M IEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemMoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpALMA IS
UCCJICIOBAHUSA  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpyaOBaHWE ISl YYEHMUYECKUX TMPAKTHYECKHX PadboT
dopmMupyercst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0OpaToOpHil.

OCHOBHBIMH TIETISIMH U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pE3ylbTaTa H3yYCHHUS
OCHOB CTPOCHWMSI MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUH OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUN O poiu (DU3UKH I PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJOTHH.



JlocTikeHne »THX Ieneld obecreunBaeTcsl pelieHHeM CIeAYIOMMX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nYECKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJSIpHYIO (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI acTPOPU3UKH;

dopMHUpOBaHUE YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUsS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznueckol MojeNblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/a4H;
NOHMMaHUe (QPU3NYECKUX OCHOB U TNPUHLIUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO TUTAHUPOBAHUSA W MPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

CO3JaHHUE YCIIOBUH JJISl PA3BUTHUSI YMEHUM MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JESITEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpaMme 1o (HU3MKE IepeyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYUTENh JIENAeT BBIOOD
NPOBEJICHUs JIA0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIIUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBvkeHHE. OTHOCUTEIRHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentHoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIKO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctk. [lepron u wacrora oOpamenus. LleHTpocTpeMuTensHOE yCKOPEHNE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSIOB, LICNIHBIE U PEMEHHBIE NIEpEAaYn.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxkeHusl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JIBUKEHUU Tela B KUIKOCTU UITU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOIbKEHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHECHUS MEXaHUYECKON YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIMAIBLHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUSI YaCTHI[ BEIIEeCTBA. MO CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnuecTBo TemiaoTel U padota. BHyTpeHHs s
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMHUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
neucTBus TeroBor MamwuHbl. [ukn KapHo m ero ko3g@uiieHT Mojae3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHuUE TEmIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IOIYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauus KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OIEeKTpUudeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpsyKEHHOCTU DBJIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOoTeHUMAaNoB. [IpOBOAHMKM M AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCAaTOpa OT IUIOLIAIu
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu é paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COCTMHEHUE ITPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyd MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHOe TI0JIE TNPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUA
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaelcTeue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJyJib M HallpaBJieHUE. [[BHUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe TmoJie. ONEKTPOABUKYIIAs CHIAa HHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHATHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIMUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb AMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoJiHBL. [lomepeyHbie W MPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoinHe. CBOWMCTBA
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEeIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinm u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bL. ToHKas JsuH3a. DOKyCcHOE
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOmparIMx U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpoOCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucnepcnu cBeTa.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. Dopmyna [lmanka cBs3u sHEpruu PoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpPOeHMsS snapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMOAeHCTBUSA. EqUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuyHass akTUBHOCTh. McTounuk sHeprum CoyiHIIA U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» I 3BE3J] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHuE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B OSKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TITaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH
bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIHO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ ()OPMYJIMUPOBAaTh M aKTyaJM3UpOBaTh  IMPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh IETN JeATCIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTCPUU WX
JTOCTH)KCHUS,
BBISIBJISITE 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX K HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATHh PUCKH TOCIEACTBUH JCSTEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEAITbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COJAEpKAaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3AlIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COAEpXaHUS B pa3iIMuHbIX (opmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYLIECTBIIITh  OOILIIEHHE Ha ypokax (U3UKU U BO BHE-ypPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyalludi W CMsr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid € YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBJIATh TMO3HABATEIBHYIO JIECSITEIHPHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh M (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM;

pacMpsITh paMKH Y4E€OHOT0 IIpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHHUIO JSPYAUIMH B 00JaCTH
(M3UKH, ITOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedlIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



HCIIOIB30BaTh NMPUEMBI peieKCUU IS OIICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;

yMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e Pe3yIbTaToOB
JeSITeIIbHOCTH,

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3E Pe3yIbTaToOB
JeSITeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIUOKH.

B mporiecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATBHBIN UHTCIUICKT, e AToJIararomii
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBAHMUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOIMOHATIBLHBIM U3MEHECHHSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKON €SI TEIbHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCUETa, a0COIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJIEHCAIMs, IUJIaBJIEHUE, KPHUCTAUIM3AIUs, KUICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aIUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCIONB3Yys (PU3NUecKue BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTUsl, MOTCHI[MAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKU CMBICT HCIOJBb3yeMbIX BEIWYMH, WX OOO3HAUCHMS] U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJMYNHAMH;

OTMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPTUsl XaOTUUYECKOTO ABUIKEHUSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUI CMBICH HCIOJNB3YEMbIX BEIHYMH, HX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONBb3Ys (PU3MUYEeCKUe BEITUUMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS WM EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMYUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBICHUS, UCHONB3Yyd (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CJIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MaCHOT0 HMCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYJAOBaHUs, MPOBOJIUTH OIBIT U
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0BAHNS,

co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN HCCIICIOBAHUMA B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJb30BAaHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemars pacy€THbIE 3a7a4d C SBHO 3aJ]aHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aJja4H
BBIOMpPATh (QU3UYCCKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYKICHUM C OMOpOM Ha HM3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3uUecKue SIBICHUS;

UCIIOJI30BaTh ~ NPU  pEIIEHMHM  y4yeOHbIX  3ajJad  COBPEMEHHbIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTABICHUS YYEOHOW M HAYYHO-TIOMYISIPHOW HMH(POPMAILIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KU3HU
u1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpAMHU M TEXHHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHINOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBAEMOU MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (PU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH H
TE€XHOJOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUM 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MpU pelieHUU (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMarHUTHAasT WHAYKIMSA, JI€MCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, DJIEKTPOMArHUTHBIE KOJIeOAHUS H
BOJIHBL, MPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPaXEHHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuMs W MOJApHU3AlMsS CBETa, JHCIEepCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JNEKTPUYECKUIN 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHIia, paboTa TOKa,
WHAYKUWS MarHuTHOIO IMojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TIPOIECCe
TapMOHUYECKUX DJJICKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOSIHHE U
ONTHYECKAasl CHUJIa JMH3bI, NMPU OIMNUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, WX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOIIME JAHHYK (U3WYECKYH0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI, HCHOJIb3YA
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU OMUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYWH, UX OO0O3HAYEHWs] U €IUHMUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUYECKONM BEJIMUYUHBI,

aHaJTM3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHbI M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO U NAPaJIEIBLHOTO
COCIMHEHUsI TIPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXpPaHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsl TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHMIl: MpPU ITOM
dbopmynupoBaTh mpoOJeMy/3ajmady W TUMOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MacHOTO TPyAa MPHU MPOBEACHUHN WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiath pacy€THblE 3a7aydl C SBHO 3aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpATh (HPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEoOXonUMBbIE ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHUs (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/cTaBleHusl yueOHON M HAyYHO-TOMYJISIpHOW MH(OpMAIUK, MOJTYyYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIydaeMyr0 HH(POPMAILIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUist o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSl U COOJIIOIEHUS HOPM 3KOJOIMYECKOIo
IIOBEJICHUS B OKPY’KaIoILEl Cpene;

paboTatb B TpyNNe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJleKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE paccCMaTpUBAaEMOM MPOOIeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrie)
) IIporpamMmal Bcero IpakTnyeckue padoThbI oOpasoBaTe/IbHbIE
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
9 Junamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
1
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnunorexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBbT TEPMOMIHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmMeHoBaHMe pa3je/ioB U TeM (uu¢posbIe)
) IIporpamMmal Bcero IpakTHyeckue padoThI oOpasoBaTe/IbHbIE
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97c
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Nen/m | Tema ypoka pakTtuueckue | JOP
Bcero
padoTsI

| ®usuka — Hayka o npupoje. Hayunsie | bubnuotexa [JOK
METO/IbI II03HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢2
Ponb u MecTo pusnku B popMupoBaHun

. . bubnuotexa [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBH>KEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bu6moreka [IOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

. bu6mmoreka [IOK
4 PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE 1
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnuoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuorexa [JOK
CBOOOHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc

7 KpuposmHeliHoe nBuxeHue. J[BrkeHne | bubmuoreka [JOK
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[IpuHuun otHOCUTENbHOCTHU ["anumnest.

. bu6mmoreka [IOK
8 WNuepuunanehbie cuctemsl otcuera. [lepBbliit 1
https://m.edsoo.ru/ffOc3bel
3akoH HprotoHa
9 Macca Tena. Cuna. [lpunuun cynepno3uuuu | bubmmoreka [JOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8




MaTepPUATbHOU TOUKH

10 Tperun 3akon HproToHa U151 MaTepraabHBIX bubmuotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuotexa [JOK
TsKecTu. [lepBasg KocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpunment tpenus. Cuna
P b P bu6moreka [IOK
13 COTIPOTHUBIICHUS NIPU ABUKEHUU TeJa B
https://m.edsoo.ru/ff0c3{76
YKUJIKOCTH WJIH Ta3e
[ToctynarenbHOE M BpalaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6moreka [IOK
MowmeHnT cusl. [Inedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. VIMITyJIbC CUITBI. bubnuoreka [JOK
3aKOH COXpaHEHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
o bu6moreka [IOK
16 sHeprusi MmaTepuanbHoi Touku. Teopema 06
. https://m.edsoo.ru/ff0c4502
W3MEHEHNH KMHETUYECKOW SHEPrUU
[lorenunanesHas sHeprus. [loTeHunanpHas
7 SHEprus ynpyro neopMUpOBaHHOU bubmuoreka [JOK
NpykuHbl. [loTeHIManbHas SHeprus Teia https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHuManbHbIE U HEMOTEHIIUAIBHBIE CUIIBI.
bu6mmoreka [IOK
18 CBs3b pabOTHI HEMOTEHIIUATBHBIX CHJI C

H3MEHEHHEM MEXaHUISCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

19

JlaboparopHuas padota «lccrnenoanue
CBA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHUYECKOW SHEPTUHU TeJIa Ha IPUMEPE
PACTAKCHHA PC3UHOBOI'O KI'yTa»

20

KonTponsHas pabora o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep ABUKEHUS U B3aUMOICUCTBUS
yacTHUI BelecTsa. Moaenu CTpOoeHHMs ras3os,
KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BelecTsa.
[Toctrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

Wneansueiii ras B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKON SHEPIUU JBUKCHUS
MOJIEKyJl. YpaBHeHUue MeHaeneeBa-
Knaneiipona

bubnuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «lccnegoBanue
3aBUCHUMOCTHU MEX]y MapaMmeTpamMu




COCTOSAHUA pa3pCIKCHHOT'O Ira3a»

H3ormporiecchbl B HI€aIbHOM ra3e U ux

bubmunorexa LIOK

29
rpadu4ecKoe MmpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEeprus TepMOINHAMAYECKOU
30 CUCTEMBI U CIIOCOOBI €€ N3MCHCHUS. bubnuoteka [JOK
KommuectBo TernoTsl 1 pabota. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusi 0JJHOATOMHOTO UJIEAILHOTO rasza
31 Buael Tenionepenaun Bubnworexa [IOK
A pel https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemIoTe! pu Temionepeaayde Bubaworexa [IOK
. P penate. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MPOIECcC
13 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubmuoreka [JOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ffOcSefc
14 Heo6patumocTh MpoIieccoB B MPUPOIE. bubnuoreka [JOK
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/I TermoBoit bu6mmoreka [IOK
MallUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/
37 DKOJIOTHYECKHE MPOOIEMbI
TEIJIOHEPTEeTUKU
18 O6o6maromuit ypok «MouekynsapHas bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubmmorexa LTOK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKU»
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuorexa LIOK

I/IcnapeHI/Ie 1 KUIICHHUC

https://m.edsoo.ru/ff0c63b6




AOCOI0THAsI U OTHOCUTEJIbHAS BIIAKHOCTD

bubnunoreka LIOK

41
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckne u
4 amop(dHbIe Teaa. AHU30TPOIUS CBOCTB bubnuotexa [JOK
KpuctauioB. JKuIKue KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [InaBnenne n kpucraumsanus. Y qesbHas bubnuoreka [JOK
TeruioTa miasyeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
b K
44 VYpaBHeHuUe TErIoBOro HanaHca nommorexa O
https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsil. bubnuotexa [JOK
JIBa BU/1a 2IEKTPUYECKUX 3apsI/I0B https://m.edsoo.ru/ffOc6bcc
[IpoBOogHMKH, TUITEKTPUKH U
POBOA A P bu6mmoreka [IOK
46 MOJIYIIPOBOAHUKH. 3aKOH COXPAHEHUS
https://m.edsoo.ru/ff0c6becc
ANEKTPUYECKOT 0 3apsiaa
47 B3anmonencrBue 3apsinoB. 3akoH Kymona. bubnuoreka [JOK
TouyeyHBIN EKTPUUECKUU 3apsij https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB 3eKTpUYECKOro MOJIs.
bu6mmoreka [IOK
48 [TpuHIUIT CYynEepno3UIIUU ANEKTPUUECKUX
. .. https://m.edsoo.ru/ff0c6df2
noseu. JIMHUK HanpsHKEHHOCTH
49 PaboTa cui 37eKTpoCTaTHYECKOTO MOJIS. bubmuoreka [JOK
Ilotennuan. Pa3HOCTEH ITOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKH U AUDIIEKTPUKH B
poBOA A P bubnuorexa [JOK
50 3EKTPOCTATUUECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHUIIAEMOCTD
bu6mmoreka [IOK
51 OnekrpoeéMkocTb. KonaeHcato
p g p https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA. bubnuorexa LIOK




DHeprus 3apsHKEHHOI0 KOHJEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB

55

DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
cymectBoBaHus. [loctosaupii Tok. Cuna
toka. Hanpsbxenue. ConpotuBiieHne. 3akoH
Oma 114 yyacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabota «3y4yeHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCITH. KOpOTKOC 3aMbIKaHUCE.

JlaGopaTtopHnas padora «M3mepenune 3/1C
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METAJUJIOB OT TEMIIEPATYPHI.
CBepxXpoBOIUMOCTh

60

DNeKTpUUYECKUU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB




[TonynpoBOoAHUKHU, UX COOCTBEHHAS U

3 bubnunoreka LIOK
61 IIpUMeECHast MpoBoauMocTh. CBOKCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexo/a. [lomyrnpoBoJHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaXxX U
6 pacIuiaBax 3JeKTPOJIMTOB. | bubnuoreka [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNEeKTPUYECKUU TOK B razax.
. . bubnuotexa [JOK
63 CaMoCTOATENbHBIN U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nazma
DneKTpuYecKre MpruOOPHI U yCTPOMCTBA U UX
P PUDOPBIIT TP Bu6mmorexa IJOK
64 IpakTH4ecKoe npuMeHenue. [Ipasuiia 1
https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacHOCTH
bu6mmoreka [IOK
65 0606 7 C) 1
OOTHAIOIIIE YPOK (CKIPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o reme
66 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
67 KontposibHas padoTa o teme 1 bubnuoreka [IOK
"DnexkrpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 O6o06maromuit ypok no temam 10 xiacca 1 Bu6mmorera [IOK
https://m.edsoo.ru/ff0c8f6¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KVIACC

DJIeKTPOHHbIE
Nen/m | Tema ypoka B MpakTHyecKue uudpoBbIe
cero
paGoThI o0pa3oBaTte/ibHbIE
pecypchl
[TocTostHHBIE MAarHUTHI B X
| B3anMoaeicTBre. MarnutHoe mnose. Bektop 1 bubnuotexa [JOK
MarHUTHOM MHIAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHITYKITUU
MarauTHO€ 10JIe TPOBOTHHUKA C TOKOM.
. bu6mmoreka [IOK
2 OnbiT Opcrena. Bzaumonelictaue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3ydyeHue | | bubnuoreka [JOK
MAarHUTHOTO NOJIS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJISI HA IPOBOJAHUK C
4 tokoM. Cmita Amniepa. JlaboparopHas 1 1 bubnuorexa [JOK
pabota «VccnenoBanue nelCcTBUS https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM)
JleficTBHE€ MarHUTHOTO TOJIA HA
bubnuorexa [JOK
5 JBUKYILYIOCA 3apsDKEHHYI0 yacTuny. Cuia 1
https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cubl Jlopenia
OnekrpoMarHuTHas HHAYKIUs. [lotok
6 BEKTOpa MarHuTHOW nuaykuuu. J/C |
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papazaest
7 JlaGopatopHas pabota «VccienoBanue 1 1 bubmuotexa [JOK




SABJICHHUA BHCKTpOMaFHHTHOﬁ HHIAYKIOUN»

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C camMOMHIyKIIMK. DHEPrusi MAarHUTHOTO
T0JIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJjie

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

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHbIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarHuTHoe ToJie.
BHGKTPOMaFHI/ITHaSI HUHAYKOHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa no teMe «MarHutHoe
noJsie. DIEKTPOMarHuTHAs MHIYKIUS»

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOAHM.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanui. [IpeBpamenne
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHUMOCTH TIEpU0/1a MaJbIX KoJeObaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JICKTPOMArHUTHBIC KOJCOAaHUS B UACATbHOM
KoJebaTeTbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DNIEKTPOMArHUTHBIMU
KOIe0aHUsIMU

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4




SHEPrUM B U/I€aTbHOM KOJIE0ATEIbHOM
KOHTYpE

[IpencraBienue o 3aTyxarommX KoJieOaHUIX.

BoiHyKXIeHHbIE MEXaHUYECKUE KOJIEOaHMUsI.

bubmnoreka LIOK

16 Pe3onanc. BeinyxieHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennbIn TOK. CUHYCOUJAIbHBIN
17 IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO bubnuoreka [JOK
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAQ4YEHHME CUJIBI TOKA U HANPSKEHUS
13 Tpanchopmarop. [IponsBoacTso, nepenaya
U OTpeOIeHUE IEKTPUUECKOMN SHEPrun
YCTpoCTBO U MPAKTHYECKOE IPUMEHEHHE
19 3JIEKTPUYECKOT O 3BOHKA, T€HEpaTopa buomorexa OK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIiepeaay
DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
20 anekTposHepruu. KynpTypa ucnonab3oBanus
3JIEKTPO3HEPIUH B IOBCEAHEBHOU KU3HU
MexaHudecKkue BOJIHBI, YCIOBUS
’1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacrupocTpaHeHus U JINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOOJIbHBIE BOITHBI
2 3Byk. CKOpoCTh 3ByKa. ' pOMKOCTB 3ByKa. bubmuoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
3 ONEKTPOMAarHUTHBIE BOJIHBL, UX CBOUCTBA U bubnuorexa LIOK
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUHUIIBI PAIUOCBA3U U TEIECBUACHMUS.

PazBurue CpCACTB CBA3H. Pannonokanms




bubmunoreka LIOK

25 KonTtponsHas padora «KonebaHus 1 BOJHBD
https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHNUE CBETA B
. . bu6mmoreka [IOK
26 OJIHOPOJIHOM cpenie. ToueuHbIi HICTOYHUK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
P P . bubnuotexa [JOK
27 cseta. [loctpoenue n3o0pakeHuu B
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienne ceera. [lonHOE BHyTpEeHHEE
. bu6mmoreka [IOK
28 oTpaxeHnue. [IpeneabHbId yroJ MoJHOTO
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUSI
29 JlabopaTtopHnas pabota «3mepenue bubnuotexa [JOK
I0Ka3aTeJIs IPEIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n300pakeHuid B JINH3E.
. bu6mmoreka [IOK
30 ®dopmysia TOHKOHN JTUH3bL. Y BEJIMYCHUE
https://m.edsoo.ru/ff0cddle
JINH3BI
31 JlabopaTtopHnas pabora «lccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cera. CiioXHBINA COCTaB OEIIOTO
32 ceera. L[et. JITabopaTopnas pabota
«HaOnronenue qucrnepcuu cBeTay
13 Hutepdepennus ceera. {udpakums crera. bubnuorexa [JOK
JudpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 ['panuLIBI TPUMEHUMOCTH KIIACCUYECKOH bubmmoreka [JOK




MexaHukH. [loctynarsl cnenuaibHON
TEOPUHU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHTENLHOCTh OJHOBPEMCHHOCTH.

bubmnoreka LIOK

37
3ameyieHre BpeMEHHU M COKpAIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHEprusi ¥ UMIYJbC PEISITUBUCTCKON
- bubmnoreka LIOK
38 yacTulbl. CBSA3b MACChI C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnuoreka [JOK
CIELUAJIbLHON TEOPUU OTHOCHTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. DHeprus n bubnuoreka [JOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE U HccienoBanne Gporodddekra. bubnuotexa [JOK
Omeiter A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akonbl Ppororddexra. YpaBHEeHHE
. - bu6mmoreka [IOK
42 DunmrerHa it Gotoaddexra. «Kpacnas
https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBnenune cBeta. Onbite! [1. H. JIeOGenena. bubnuorexa [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: PoTorneMeHT, PoToAaTUHK,
coJiHe4Hasi OaTapes, CBETOIUOT
45 Pemenue 3aga4 no reme «3JI€MEHTBI bubnuorexa [JOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTBITEL
bu6moreka [IOK
46 Pesepdopna no paccessHUIO 0-4aCTHIL.
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenp aroma
bubmuoreka [JOK
47 ITocrynater bopa 1

https://m.edsoo.ru/ff0dOafa




48

Wzny4enue u norsomieHne GOTOHOB MPH
IIEPEX0JIe aTOMA € OJJTHOTO YPOBHS SHEPIUU
Ha apyroui. Buzasl criekTpos

bubmunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BonoBrIe cBovicTBa yacTull. BoHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3JTy4YCHHE

bubmnoreka LIOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTHBHOTO M3TYICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaomuictBa anbda-, 6era-, raMmMa-u3IydeHus.

Bnusinue painoakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA. M30TOIBI.
Anbda-pacniag. INeKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemsl,
MEePCIIEKTUBBI, IKOJIOTMYECKUE aCTIEKThI
SIEPHOU SHEPTETUKHI

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

54

DneMeHTapHble yacTulibl. OTKpBITHE
MO3UTpoHA. MeToabl HAOIOACHUS U
PErucTpayy 3J€MEHTAPHBIX YaCTHII.
Kpyrasiit cton «®yHnameHnTanbHbie
B3auMOJIeuCcTBUs. EnquHCcTBO prusmueckon’
KapTUHBI MUPa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0r0 HebGa. Co3Besnus, sipKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE IBUKECHHUE.




ConHeunas cucreMa

56

Counne. CoyHeuyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHLIA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1pl ITABHOW TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBuxkenne CosHIIa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
AJIpax ralakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bousbiioro B3peiBa. PemnkToBOE M3ITydEHHUE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM M 3THYECKOH
chepax IesaTeIbHOCTH YEIIOBEKa

63

O6o06maromuii ypok. Ponbs 1 Mecto ¢pusuku
Y aCTPOHOMHH B COBPEMEHHOW HAYUHOM
KapTUHE MHUpa

64

Ob6o6maromuit ypok. Ponb puznueckoit
Teopuu B GOPMHUPOBAHHUH TIPENICTABICHUI O
(bu3MUeCcKOi KapTHHE MUPa




O6o6maromuii ypok. Mecto ¢puznyeckoit
65 KapTUHBI MUpPa B 00IIEM Py COBPEMEHHBIX |
€CTECTBEHHO-HAYYHbIX [IPEICTABICHUI O
IIpUpoJie
66 [ToBTOpenue. MaruutHoe noJe. |
DNeKTpOMarHuTHAasE MHIAYKLUS
67 [ToBTopenue. Ontrka. OCHOBBI |
CHelHaIbHOM TEOPUH OTHOCUTEIBHOCTH
68 [ToBTopenue. KBantoBas pusuka. DaeMeHTbI | bubnuoreka [JOK
aCTPOHOMMUHU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
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