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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE CpPETHEro O0O0IIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTelbHOM mporpammsbl, npeacTtaBieHHbIX B PI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyel NpPOrpaMMmbl BOCIUTAHUSA U
KOHIEMNINK MpernojaBaHusi yuyeOoHoro mpeamera «Pusuka» B 00pa30BaTEIbHBIX
Opra”u3anusax Poccniickon denepanun, pean3yIoNnmx OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

Conepkanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (QopMupoBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaronuxcs 10-11 xkmaccoB mpu
oOydeHn” nx (u3nKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm PI'OC COO «k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3yjIbTaTaM
oOy4eHHs, a TakK€ YUYUTHIBAET HEOOXOIUMOCTh pealu3aluyd MEXIPEeIMETHBIX
cBA3ed (U3HKM C €CTEeCTBEHHO-HAyYHbIMM Y4eOHbIMU TmpeaMmeramu. B Heit
OTIPE/EIISAIOTCS OCHOBHBIE L€ M3yueHUs (U3MKU HAa YPOBHE CPETHEro OOIIero
oOpa3oBaHus, TIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (DU3WKH: TUYHOCTHEIE,
MeTanpeIMeTHbIC, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIFOYACT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO F0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npenmMera «dusuka» no rogam o0ydeHusl.

®duzrka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPUPOJbI, BBICTyIas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. [IIkonbHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHMA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SIBJICHWHM, HM3ydaeMbIX XUMHUEH, OWOJoTueH,
dbuznyeckoir reorpaduet u actpoHomuen. Vcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCAa, MOJYYEHHS] HOBBIX MAaTEpPUAJIOB C 3a/JIaHHBIMU CBOMCTBAMHM U JPYTHUX.
W3ydyenne ¢u3MKM BHOCHUT OCHOBHOH BKJIag B (OPMHUpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa oOydarmwuxcs, B (GOPMUPOBAHHE YMEHHI HPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPY BBHIIOJIHEHUN UMH YUE€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢usuku s YpOBHS CpEIHEro oOIero oOpa3oBaHUs
MOJIOKEH pAl HUJeW, KOTOpblE MOXXHO paccMaTpuBaTh KakK MNPUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUH € HEH KypcC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX pasliesioB (PU3MUKHU, BKIIOUYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW Marepual Kypca (QU3UKU
oObeuHEH BOKPYr (uU3MUECKHX Teopuid. Bemymmm B Kypce SBIsSeTCS
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTe€pUH, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanusanus MpeanoyiaracT HCIOJIb30BaAHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOW HAYyKW, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3zBuTHeM OOIIECTBa, a TakkKe C  MHUPOBO33PEHUYECKHUMHU,
HPaBCTBEHHBIMHU U DKOJIOTHYECKUMU TIPOOIeMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ©dusuku  mpeamnosaraer
3HAKOMCTBO C IMHPOKUM KPYIOM TEXHHUYECKHUX W TEXHOJIOTHUECKHX MPHUIIOKCHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs TMOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
collepKaHUs, TOCBSIMIEHHBIX OSKOJOTHMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXKe OOCYXKICHUS
po0IeM paroOHATBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTUYECKON 0€30MMacHOCTH.

CrepKHEBBIMU dJIEMEHTaAMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIEero
oOpasoBanus sBIAIOTCS (Pusznueckue Teopuu ((popmMupoBaHHE MPEACTABICHHUN O
CTPYKTYpe MOCTpOCHHSI (U3UUECKON TEOpHH, posii HyHIaMEHTAIBHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, JJIS OINHUCAHUS €CTCCTBEHHO-HAYYHBIX SIBIICHUA W
MIPOIIECCOB).

CHUCTeMHO-IeSITeTbHOCTHBIN TOJXO0/I B Kypce (DU3UMKH peamu3yeTcsi Mpexiie
BCETO 3a CYET OpraHU3ANMM IKCIICPUMCEHTATLHON JeATEeILHOCTH O0YyJaronIuXcsl.
Jns  6azoBoro ypoBHSI Kypca (U3HMKM — OTO MCHOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB W Ja0OpaTOPHBIX padoT,
KOTOpBIE B IIporpaMme mno (pusnke oObeIMHEHBI B OOIIMH CIHMCOK YYCHHUYECKHUX
MpaKTUYECKUX paboT. BrijgeneHne B ykazaHHOM TEpedHe JIabopaTOPHBIX PadoT,
MPOBOJUMBIX IS KOHTPOJS ¥ OIEHKH, OCYIIECTBJISETCS YYaCTHUKAMH
00pa30BaTENbHOIO Mpollecca UCXOMAsl U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHameHuss kaOuHera ¢usuku. Ilpum d3ToM oOecrieuuBaeTCs  OBJIAJICHHUE
00yJaronMMucs yYMEHUSMH TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEJIUYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonbmoe BHUMaHWE YAENACTCS PEIICHUIO PACUETHBIX M KAaYECTBEHHBIX
3anad. [lpu sTom JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/ladyd C SIBHO
3a1aHHON (PU3UYECKON MOJIEIBIO, MTO3BOJISIONINE PUMEHSTh H3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MHTETpUpys 3HAHUS U3
pasHbIX pas3zaenoB. [lJig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIAIOTCS 3a/aHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3UYECKUX SBICHUH M MPOLIECCOB B OKPYXaloulei
KHU3HU, TpeOyromme BbIOOpa (U3MYECKON MOAENH JUIsl CUTyallud TPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k wmarepuanabHO-
TEXHUUYECKOMY OOecCleueHn0 y4deOHOro Ipoliecca 0a3oBbI ypOBEHb Kypca
($U3MKN Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHusl JOKEH U3yYaThCsl B yCIOBUSX
IpeIMETHOr0 KaOuHeTa (PU3UKU WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWMHETa
NpeAMETOB €CTECTBEHHO-HAYYHOIo IMKiIa. B kaOuHeTe (PU3MKU JTOHKHO OBITH
HEeoOXouMoe J1abopaTopHOE€ O0OOpYyJAOBaHWE ISl BBINOJHEHUS] YKa3aHHBIX B
nporpaMmMme Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAI[MOHHOE
o0opyoBaHUeE.

JleMOHCTpallMOHHOE  000pyAoBaHHEe (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUTIOM MUHUMAJIBHOM  JIOCTATOYHOCTH M 00ECIEeYMBAE€T TOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAlui JUis
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA M  TIPOIECCOB, OMIUPUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000Opy/nOBaHME JUISI YYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB W OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydJarommxcs. TeMaTudeckne KOMIUICKTHI
Ja00paTopHOTO O00OPY/IOBaHUSL JAOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BaHWN aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTENLHBIX CUCTEM B BHJIE ITU(POBBIX JabopaTopuil.

OCHOBHBIMU LEJISIMU U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SIBISIOTCA:

e (opmupoBaHue HHTEpeca U CTpeMJIEHHS OOydYaloUuXxcsi K Hay4YHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTHE HUX HWHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAay4HOrO MHUPOBO33PEHUS KaK pe3yJibTaTa H3yYEHUs
OCHOB CTPOEHHS MaTepUu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

o (opmupoBanue yMeHHMIA OOBSCHATH SIBJICHUS C HCIOJIH30BAHUEM
(bU3NYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHuEe TpeNCTABICHUNA O POIM (PUUKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1iesieid 00ecreurBaeTCsl PeIIeHUEeM CIEAYIONMX 3a/a4d B

npoliecce u3ydeHus Kypca (pU3rMKu Ha ypOBHE CpeiHEro o01ero 00pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX,  3aKOHaxX,  TEOpUAX,  BKIIOYas MEXaHUKY,
MOJICKYJSIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (HU3UKY W
3JIEMEHTHI aCTPO(U3HKH;

e (dopMupoBaHWE YMEHHMH TIPUMEHATh TEOPETHUYECKWE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBJICHWA B TPUPOAE U JUISI TPHHITHS
MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HM;

e OCBOCHHE CIOCOOOB pEIIEHUS pa3IUYHBIX 3alad C SBHO 3aJaHHOUN
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUINX CaMOCTOSTENLHOE
co3anue GU3NYECKON MOIeIH, a/ICKBAaTHON YCIOBUSM 3a/1a4H;

e TOHMMaHHE (U3NYECKUX OCHOB W TMPHUHIUIOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIHOTO TUIAHUPOBAHUS U MPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEPHpPETAlud HHPOpMAIUH,
oTpeeNieHus TOCTOBEPHOCTH MOTyUYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUU I Pa3BUTUS YMEHHUH MPOEKTHO-HUCCIIEIOBATEILCKOH,
TBOPYECKOH NIEATEITHHOCTH.

Ha wusyuenme ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEAHErO OOIIEro
oOpazoBanust otBoguTca 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HeZIeNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMMe 1O (U3HMKE TMEpeueHb Ja0OpaTOPHBIX W
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JeETacT BHIOOD
NpoBeJeHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HWHIAMBUAYAIbHBIX
0COOEHHOCTEH 00yJaroIUXCsl.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @Pu3uka U MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupoae. HaydHble MeTOIBI MO3HAHUS OKPYKAKOIIETO
Mupa. Ponp »skcrepuMeHTa M TEOpUHM B IPOLECCE TO3HAHUS IPUPOJIBIL.
OKCIepUMEHT B (pU3HKe.

MonenupoBanue (U3MUECKUX SIBICHUN U mpoueccoB. HayuHbple rumortessl.
duznyueckre 3aKOHBI U TCOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Pons u mecto usuku B HOpMUpPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI
MHPA, B IPAKTUUECKOU AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele W [HUQPPOBBIE HN3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JIaTUYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpelHSIi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MATepUAIbHOW TOYKH, MX MPOCKIHUH HA OCH CHUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIieHnii U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MNpAMOJMHENHHOe naBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOpPOCTH, YCKOPEHHUs, MYTH U MEPEMEIICHHUS
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE azicHne. Y CKOpeHrue CBOOOTHOTO MaICHHSI.

KpuBonunennoe  nBuxeHne. JIBKeHME  MAaTEpUAIbHOM  TOYKHM 10
OKPYKHOCTH C TIOCTOSIHHOW T10 MOZYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAA
ckopocTb. [lepnon n yacrora oOparmienus. LleHTpocTpemMuTenbHOe YCKOPEHHUE.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaGnronenue nBuxeHus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaICHUsI.

Hamnpasnenue ckopocTu npy IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydeHne HEpAaBHOMEPHOTO ABMIKEHHS C LIEJIBIO ONPENEICHUS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, MNPOMACHHBIMHU TEJIOM 3a
MOCJIEAOBATEIbHBIE PpPAaBHBIE MPOMEKYTKHM BpPEMEHM MPH PABHOYCKOPEHHOM
JIBWKEHUU C HAYAJIIbBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue IBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

W3yuyenue nBr>xeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuammn  otHocuTensHOcTH  [anmmnes. Ilepeeii  3akoH  HeroToHa.
NuepumnanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUaIIbHOM TOYKHU. TpeTuit 3aKkoH HploTOHA U1 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocmmuyeckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJBXKEeHUs U cuiia TpeHus nokos. KoaddunueHnt tpenus.
Cuna conpoTUBIEHUS IPU JIBH)KEHUH TEJIA B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauleHusa. [lmewo cuibl. YcinoBus
paBHOBECUS TBEPAOIO TEA.

TexHndeckre yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: IMOAIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIMNX TEIL.

Bropoiu 3akon HeroToHa.

N3mepenue cu.

CrioxeHue Ccuil.

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT JehopMalinu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHHE CHII TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenue ABM>XEeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3rHOBOM 00pasiie, OT ux AehOopMaIIHH.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPAOIO TeENd, MMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3aKkonbl coOXpaneHusn 6 MexanHuke

Umiynbc MaTepuajibHOM TOUYKH (T€la), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cuiibl. MOUTHOCTD CHJIBI.

Kunerndeckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHumnanbHas SHEPrusl. [ToreHunanbHas DHEPTHs YIPYro
nedopmupoBaHHoi — npyxkuHbl. [loTeHuumanbHass 3Heprus Tena  BOJIU3U
MOBEPXHOCTHU 3€MIIH.

[loreHunanbHBIE W HENOTEHUHWAIBHBIC  CHJIBL. CBs3b  paboTHI
HEMOTEHUHAIBHBIX CUJI C WU3MEHEHHEM MEXaHUYECKOW SHEPIuu CHCTEMBI TeElL
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckre yCTpOWCTBA U IMPAKTUYECKOE INMPUMEHEHHUE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHMANbHON SHEPTUU B KUHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3ydenune abCOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI C U3MEHEHUEM MEXaHUUYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paspnen 3. MouiekyasipHas GpU3MKa ¥ TEPMOAUHAMHKA
Tema 1. Ocnosbl MOIEKYAAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUS YacTHUI BellecTBa. MoJENM CTpPOEHUSI Ta30B, KUAKOCTEH U
TBEPJBIX TEJ U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieei. Macca u
pazmepsl Moniekyi. KonnyectBo BemectBa. [locTtositHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpPUHU HJeaTbHOrO Ta3a. AOCOMIOTHas Temreparypa Kak Mmepa
CpeOHEW KWHETUYECKOM BSHEPIUM TEIUIOBOrO JBWXKEHMs dactul rasa. [llkana
temneparyp KenbBuna. ['a30Bble 3ak0oHBI. YpaBHeHHe MeHneneeBa—KianenpoHa.
3akoH JlanbToHa. M30mpoieccsl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTtp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE BelecTBa, doTorpadpuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUH.

OnbrTel 10 U Gy3UN KUIAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopaens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBHS.

Mogens, HIUTFOCTpUpPYOIas MPUPOAY AABICHHUS T'a3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHMS UJCAIBHOTO rasa,
M30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUI
00BEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXTY MTapaMEeTPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoouHamuKu

TepmoauHaMuueckass CUCTEMa. BHYTpEHHsAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ m3MeHeHus. KonmuecTBo TemioTel U paboTa. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOTO  HJ€aIbHOrO  Tra3a.  Buael  Temonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKI[US, U3JTydeHUE. Y IelibHasl TEIIOEMKOCTh BEIllECTBa.
KosuecTBO TEIIIOTH NpH TEILIONEpEaAYE.

[TonsTue 06 amuabatHOM mporecce. [lepBbli 3aKOH TEPMOIMHAMUKHU.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMMKHM K Hu3ompoieccam. ['paduyeckas
UHTepIpeTanus paboThl rasa.

Btopoii 3akon TepmoanHamMuki. HeoOpaTumMocTh Mpo1ieccoB B MPUPO/IE.

TennoBble  mMammHbl.  [IpuHIUNBI ~ AEHCTBHS  TEMJIOBBIX  MAIIMH.
[IpeoOpazoBanuss »HEPrHUM B TEIUIOBBIX MaminHax. KosduumeHT mnosie3Horo
nericTBus TeruioBod MamumHbl. I{ukn KapHo M ero kod(p@UIMEHT IOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.



TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOUN XOJIOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruy Teja MPU COBEPIICHUH pPaOOTHI: BBUIET
MpoOKW W3 OYTBUIKM TIOJ JCHCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPTUH (TeMIEpaTyphl) Tella MpHU TeIIonepeaaye.

OnpiT mo anauabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATEIIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3Mepenue yaenbHON TeIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanun eewjecmea. Dazoewvie nepexoovl

[TapooOpa3oBanue u KoHJeHcalus. Vcnapenue u kurenue. AOCOIIOTHAs U
OTHOCUTEJIbHASL BIAXHOCTh BO3ayXa. HacelieHHbld map. YjenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT 1aBJICHMUSI.

Tépnoe Teno. Kpucrannmmueckne u aMop@Hbie Teaa. AHU3OTPOIHUS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble MaTepuanbl. [LiaBieHue wu
KpUCTayuIM3aIys. Y AelibHasl TerioTa miasieHus. Cyomumarus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHMCJIE HAHOMATEPUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MEpEHUs BIAXKHOCTH.

Hab6mronenue HarpeBanus U IiIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3MepeHne OTHOCUTENIBHOM BIIa)KHOCTH BO3/1yXa.

Pa3znen 4. DuekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3anus Ted. ONEKTpUYecKuid 3apsia. [[Ba Buaa 3IIeKTpHUECKUX
3apsaaoB. IIpOBOAHMKM, NUANEKTPUKH U TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aunmopeiictBue 3apsaaoB. 3akoH KynoHna. TouedHbli 3€KTpUUYECKUN 3apsia.
Onextpuyeckoe nojie. Hanpsx€HHOCTH AnekTprudeckoro mosst. [TpuHoun



CYyHEPHO3ULHNH BJIEKTPUUECKUX MOJEH. JIMHUM HAnpsHKEHHOCTH DJIEKTPUYECKOTO
TIOJIA.

PaGora cunm  snekrpoctatmueckoro  mois.  [lorenuman.  PasHocThb
NOTEHUUATOB. [IpOBOOHUMKM W JUANEKTPUKU B DJIEKTPOCTATHYECKOM IIOJIE.
JvanekTpruyueckas NpOHUIAEMOCTb.

OnextpoémkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: HIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DJIEKTPOMPUOOPOB,
KOHJIEHCATOp, KOIMMMPOBAJIbHBIN aNIiapaT, CTPYUHBIN IPUHTEP.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS 3JIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIA3IIEKTPUKU B AIIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCaropa OT IUIOLIAIN
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U TUJIEKTPUIECKOU MPOHUIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJIEHCaTopa.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

N3mMepenue aneKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmosannwtii 3nekmpuyeckuii mok. Toxu ¢ paznuunvix cpedax

DJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOsSHHBIN TOK.

Hanpsixkenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE COMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTrenbHOE, MAPAILIEITBHOE, CMEMIAHHOE COCIMHEHHUE POBOJIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIIASl CHJIA U BHYTPEHHEE COMPOTUBIICHUE NCTOYHHUKA TOKA.
3akoH Oma JiJ1s TTOJTHOM (3aMKHYTOM ) AeKTpruueckoi nenu. KopoTrkoe 3aMblkaHue.

DJIEKTpOHHAsT ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHN TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyrpoBOTHUKH. CobcTBeHHast 151 IIPUMECHAS IIPOBOJIUMOCTH
noJIynpoBoJHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEKTPUYECKU TOK B  pacTBOpax M  pacIjiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DIEKTPOJIN3S.



OnekTpuyeckuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTEIbHBIN
paspsaa. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJIFTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE NPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN N0/, TaJIbBaHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HAIPSKECHHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIAU TIOTIEPEYHOr0 CEYEHHs U MaTepuaa.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHMe DSIEKTPOABWKYIIEH cwibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoi pa3psaa 1 TpOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSIA MPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yuyeHune cMeaHHOro COEAMHEHUS PE3UCTOPOB.

N3mepenue aIeKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue amekrponmsa.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a3zoBoro ypoBHs B 10 Kitacce OCyLIECTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIAMETHBIX CBA3€M C KypcaMu MaTE€MAaTHKH,
OHMOOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbId (PaKT, rumoresa, (u3NyecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOACHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKIMS,
napaboia, runepooia, uX rpaQuKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUI00OOMEH >KMBBIX OPraHU3MOB (BU[BI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBON IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJN, KUIKOCTEU U



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/LyXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUNW C HCIOJIb30BaHUEM MEXAHU3MOB,
YYET TPEHUST B TEXHUKE, TMOJAIIUINHUKU, HWCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJibca B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTraTellb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHU
MOJIyYEHUsI COBPEMEHHBIX MAaTE€pHalOB, B TOM 4YHCIE HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKAs 3aluTa, 3a3€MJIEHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIBHBIE puOOPHI,
3JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DuekrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[locrossHHble  MarHuThl.  B3anmonencTBMe  INOCTOSHHBIX ~ MarHUTOB.
MaruntHoe mone. Bekrop MarHuTtHOM wuWHAYKIMH. [IpuHIMn cynepnosuunu
MAarHATHBIX NOJIeW. JIMHMM MarHuTHOM MHAYKUHMHM. KapTuHa JMHMM MarHUTHOW
WHIYKIUHU T0JIS TOCTOSIHHBIX MAarHUTOB.

MarsnutHOE 1IOJNIE TPOBOJHMKA ¢ TOKOM. KapTuHa nuHMN MHAYKIMH
MAarHATHOTO TIOJISI JUIMHHOTO IPSMOrO IIPOBOJAHMKA M 3aMKHYTOI'O KOJBLEBOTO
IIPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumonelicTere NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb M HallpaBJICHHUE.

Cuna Jlopenua, e€ Mmoayib U HanpaBieHue. [[BrxkeHUe 3apsHKeHHOM YacTHUIIbI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenia.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIAYKUUU. OJIEKTPOABMXKYIIAs CHUJAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe »snexTpuueckoe moJie. DJIEKTPOABHKYIAs CHIA WHAYKIUU B
IIPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OJTHOPOJAHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  fIBI€HME CAaMOMHAYKLMH. OJIEKTPOJABHXKYIAs CHJIA
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIIEKTPOMarHuTHOE I0JIE.

TexHuyeckue yCTpOMCTBA M NIPAKTHUYECKOE IPUMEHEHME. IIOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, AIIEKTPOJABUTATENNb, YCKOPUTEIN 3JIEMEHTAPHBIX
4acCTHL], UHIYKIIHOHHAS I1E€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MAarHUTHBIM ITOJIEM.

JIvHAM UHAYKIIMM MarHATHOTO MOJIA.

B3anmonencTBre 1ByX MIPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jewnctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS
MAarHATHOTO MOTOKA.

SIBreHne cCaMOMHAYKIINH.

Yyuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3ydeHnne MarHuTHOIO MOJIS KATYIIKU C TOKOM.

UccnenoBanue AeicTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMArHUTHOM MHIAYKIIHAH.

Paspnen 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumMHbsle KO1e0anus

Konebarenbnas  cucrema. CBoOOJHBIE  MEXaHMYECKHE  KoOJieOaHUSI.
["apmonnyeckue konebanus. Ilepuox, wactora, amrmiauTyna U Qasa KojaeOaHHA.
[IpyxuHHBIM MasTHUK. MaTeMaTU4ECKU MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
koneOanuii. [IpeBparienne sHEPTuu Ipu TAPMOHUYECKIX KOJICOaAHMSX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHJIOTHS MEXAY MEXaHWYECKUMHU U
ANEKTPOMATHUTHBIMU KoyieOaHusmMu. Popmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPTUHu B UJI€aJTLHOM KO0JIe0AaTETbHOM KOHTYPE.

[IpencraBiaenne o 3aTyxaroUmx KojeOaHUAX. BeIHyX/I€HHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BeiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

Ilepemennbiii  TOK. CUHYCOMIAJIBHBI TEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKCHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE IITEKTPUUECKOM
SHEPruu. DKOJIOTMYECKUE PHUCKU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnpTypa
HCTO0JIb30BaHUS JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KoJjieOaTebHOW CUCTEMBI (MPYKUHHBIA I
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3atyxaromumx KoaeOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHU) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.

Pe3oHanc mnpu MOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens TMHUM 2IIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomoi

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTH OT
IUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanne TIMEpEMEHHOrO0 TOKa B LENM W3 IIOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, YCIOBHsS pactpoctpanenus. llepuon. Ckopoctb
pacrpocTpaHeHuss W JJuHa BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Bricotra Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenraiusa BektopoB E, B, V B anekrpomarautHoi BosiHE. CBOMCTBA
AJNIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHUE, MOJIApU3aLus, Tudpakius,
unTepdepeniysa. CKOpOCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MEeKTPOMAarHUTHBIX BOJIH. IIpuMeHEHNE 37EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeleBuAcHuA. Pagronokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OObpa3oBaHue 1 pacIpOCTPAHEHUE TONEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneoOmromieecs Teia0 kak HICTOYHUK 3BYKa.

Habumoienue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenimu u qudpakiiny MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsizu TpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUTUTYI0M U
4acTOTON KosieOaHui.



HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMIIeHUE, MoNApu3anus, AMpakuus, UHTepdepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonMHENHOE pacIpOCTpPAHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyd cBeta. ToueuHbIN HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOCOIIOTHBIN MTOKA3aTENb
npenomnieHus. IlonmHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yrojl IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CioxHBIN cocTaB 6ernoro ceta. L[BeT.

ColOuparomue U pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JiMH3bl. [locTpoeHne m3o0pakeHui B
coOMparomux U paccerBarImMuX JnH3aX. DopMysia TOHKON JTWH3BL. Y BEIHMYCHUE,
TaBaeMoO€ JIMH30M.

[Ipenenbl TpUMEHUMOCTH TEOMETPUUECKOU OTITHUKH.

BonnoBas ontuka. WuTepdepenuuss ceta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPECHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JubpakumonHas pemérka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
doToanmapar, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TIOJIIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pACIpPOCTPAHEHHUE, OTPAKEHUE M IPEIIOMIICHHUE CBETa.
OnTtuyeckue mpruodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. MoIeNIb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

Habmonenue nnrepdepeHu cera.

HaGnronenue nudpaxium crera.

Halmronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl



M3mepeHne nokasaresst NpeJoOMIICHHs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.
Ha6mronenue nucnepcuu ceera.

Paspnen 6. OcHOBBI clIelAILHOM TEOPUHM OTHOCHTEJIBHOCTH

I'panuil  OPUMEHMMOCTH — Kjlaccuyeckoll — mexaHuku.  Iloctynatel
CHELMAJIBHOM TEOpUHM OTHOCUTEJILHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAILECHHE
JUTHHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YAaCTHULIBI.

CBs13p Macchl C PHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPIHs
ITOKOSI.

Pazgen 7. KBanroBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC POTOHA.

OtkpsiTue u uccnenoBanue horodddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
dbororddexra. YpaBuenue DuHmTeiHa 1711 doTodddexra. «KpacHas rpanuiiay
dboTtordexra.

JlaBrenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE NEHCTBUE CBETA.

TexHHUecKue YCTPONCTBA U MPAKTHUUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTyuK, coiHeyHas baTapes, CBETOAUO/I.

Llemoncmpayuu

®oT03((HEeKT HA YCTAaHOBKE C IIMHKOBOM IIACTUHOM.

Hccnenosanue 3akoHoB BHeIHETo GoTodddexTa.

Ceeronuon.

ConHeuHnas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Peszepdopna mo paccesHHio o -4acTHIIL.
ILmanerapnas moxens aroma. Ilocrymarel bopa. M3nydyeHwe u moriouieHue
(GOTOHOB TpH mMepexoje aToMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTHH aTOMa BOAOPO/IA.

BonnoBbie cBoiicTBa yactuil. Bonuel ae bpoina. KopnyckynsapHo-BOJTHOBOM
yaliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OmnpeneneHue AIMHBI BOJIHBI J1a3epa.
HaGmroenue nuHeRvaTbIX CeKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol
Habmronenune TnHeRvYaToro cnexkTpa.
Tema 3. Amomnoe s0po
OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
panuoakTuBHOTO u3nydeHusa. CBoiictBa anbda-, Oera-, TaMMa-U3Ty4YEHUSI.
BisiHue paaA0aKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HehTpoHa. HyknonHas mopens siapa [elizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otomnsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIA Oera-pacman. ["amma-
M3JIy4eHre. 3aKOH paJuOaKTUBHOIO pacIajia.
DHeprus CBA3U HYKJIOHOB B sjipe. SnepHsie cuibl. JledekT maccsl sapa.
SnepHplie peakuuu. [lesieHrue u CUHTE3 sIEp.
SAnepnsiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EepPCIEKTUBbI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.
DJieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTo/161 HAOIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.
dynaameHTanpHble B3auMoAeicTBUSA. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.
TexHHUYeCKUE yCTPOICTBA U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHblil peakTop, aToMHas bomoa.
Jlemoncmpayuu
CY€TunK MOHU3HUPYIOUIUX YACTHUL.
Yuenuueckuu sxcnepumenm, nabopamopmsie pabomol
UccnenoBanue TpekoB yacTuil (110 roToBbIM GoTorpadusim).

Pasnen 8. Di1eMeHTBI aCTPOHOMUM U ACTPOPU3UKHU

Ortarnbl pa3BUTHS acTpoHOMUU. [IpuKiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bénmnoro ne6a. Co3Be3nus, spkue 3BE3bI, IUIAHETBHI, UX BHUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comuue. ConneuyHas akTWUBHOCTh. Mctounuk sHepruum CosHIIA U 3BE3N.
3BE3AbI, UX OCHOBHBIE XapaKTEpUCTUKU. Jlnarpamma «CHEKTpaJIbHBIA KIJIAcC —
CBETHUMOCTB». 3BE3/bI TJIABHOW IOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3]I ITIABHOU MOCIIEI0BATEIBHOCTH. BHYTpEHHEE CTpOCHHE



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJsHIA U
3BE3/. DTallbl )KU3HU 3BE3/.

Mueunsiii Ilyte — Hama ['amaktuka. Ilonoxkenune m aBuxenwe CoJiHIAa B
INamaktrke. Tunsl ramakTuk. PaguoranakTuku M kBa3apbl. YEpHbBIE ABIPHI B AIpaAX
TaJaKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60ma. Pazoeranne rajiakTuk.
Teopus bonbmioro B3peiBa. PenmnkroBoe usimydeHue.

Macmrabnas cTpykTypa BeenenHoit. MeTtaraiakTuka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN IS OTIPEICIICHUS TOJ0KEeHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/1ust CeBEpHOro MOJIyIIapus U IpKUe 3BE3/IbI.

Ha6monenus B reneckon Jlynsl, mnanet, Mneunoro [lytu.

O6o0maromnee NOBTOPEeHUE

Ponp Qusukn u acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMUH B COBPEMEHHON HAay4YHOU KapTHUHE MHUPA, POJIb (PU3NUECKON TEOPHH
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpPA, MECTO
bu3nYecKo KapTUHBI MUpPa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O TIPUPOJIE.

MeknpeaMeTHbIE CBS3H

Nzyuenue xypca ¢uszmku 6a30BOro ypoBHsS B 11 Kilacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMAaTHKH,
OMOJ0rMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YyYEHHEM METOAOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4YHBIM (akT, rumnore3a, Qu3MUecKas BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemwIeHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M WX MPOCKIMU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMHA, TPU3HAKA TOAO0OUSI TPEYTrOJbHUKOB,
ompeseeHue IIONIAIN TUIOCKUX (puryp u oobpEma Ted.

buonoeus: snextpuueckue SBICHUS B JKHBOW Mpupojne, KosieOaTenbHbIC
JBUXEHHUS B )KUBOW IMPUPOJE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, TEUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl O0O0pa30BaHUS KPUCTALIMYECKONW PpEIIETKH, CHEKTPaIbHBIMI
aHalus.



l'eocpagpua: MarHuTHblE TOJKOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
(hoToChEMKA 3eMHON TTOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSICEHUH.

Texnonocus: JIMHAMA JJEKTPONEpeNad, TIEHEepaTop IEPEMEHHOTO TOKa,
AJIEKTPOJBUraTelb, WHAYKLIWOHHASA I€4b, pajxap, PaavuoONpUEMHUK, TEJIEBU30D,
anTenHa, tenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJiHE4Has Oatapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIEeTro
oOpazoBanusi (0a30BbINl YPOBEHB) MOJDKHO OOECIEYUTH TOCTHDKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTa «Du3nkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIEeCTBA, pacCHIMpPEHUE >KU3HEHHOTO
ONBITA U ONbITA JACATEIBHOCTH B IPOLIECCE PEANU3ALUNA OCHOBHBIX HAIPABICHUMN
BOCHIUTATEIBHOM JEATENIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKA 00YYarOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUECKMX TYMAaHUCTHUECKHX M
JEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ICATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJEHCTBOBATH C COUAIbHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC DEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMUSI:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAs] 3CTETUKY HAYYHOTI'O TBOPUYECTBA,
pUCYIIEro (pU3ndecKoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATEeNbHOCTH, B TOM
YHCIIE CBSA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymiel mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(Gu3MKN Ha TPOTSHKEHUH BCEH KU3HU;

6) ’K0JI0rHYeCKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHWE TJI00aIbHOrO
XapakTepa 3KOJOTHUYECKUX MPOoOIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEVCTBUI B OKPYXAIOIIEH Cpelle Ha OCHOBE
3HaHUS LEJIed YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH SKOJIOIMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (HU3BHUKE;

7) HEHHOCTH HAYYHOT'O NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B TIPOLECCE
U3ydeHus: (QU3MKU  OCYHIECTBISATH  MPOEKTHYIO M HMCCIEIOBATEIbCKYIO
JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble JJjoruyeckue J1eicTBHA:
CaMOCTOATENIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENN ACATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  PACCMATPUBAEMBIX
(buU3NYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOITUXCS
MATEPUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITETBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIHLHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHS;
pa3BHUBaTh KPEATUBHOE MBIIIJICHHUE IIPU PEIICHUN KU3HEHHBIX MMPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe el CTBHA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU MTOHATUSAMU U METOAMU
busznueckoil HayKu;



BJIAJI€Th HaBbIKAMHU y4€OHO-HCCIIEIOBATENbCKON M MPOEKTHON AESTENbHOCTU
B 00ylacTu (PU3HKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB peIIeHUs 3aaad (PU3NYECKOTO COACp)KaHUS, MPUMEHECHUIO Pa3THMYHBIX
METO/IOB MTO3HAHUS,

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINK, TPEOOPA30BAHUI0O W MPUMEHCHHUIO B PA3JIHYHBIX y4eOHBIX
CUTYyaIMsIX, B TOM YHUCJIE MPU CO3aHUN YUEOHBIX ITPOCKTOB B 001aCTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEeIICHUs, HAaXOIUTh apTryMEHTHI JJIA JOKA3aTelhCTBA
CBOUX YTBEPXKJICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBaTh TIOJIYYCHHBIC B XOJ€ PCIICHHWS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJauyd B O00pa30BaATEIBHOU
JeSTETLHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWUSA 10 (QU3MKE B MPAKTHUECKYyl0 00JIacTh
KU3HEICITCIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAILHBIC MTOAXObI U PEIICHMUS,

CTaBUThH IPOOJIEMBI U 3a]1a4H, TOTYCKAIOIUE AIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ ungopmaumei:

BIIAJICTh HABBIKAMHU TOJIy4eHHUS HWHGOpMAIMKU (PU3NYECKOTO COACPKAHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATH IOUCK, aHAJIN3,
CHUCTEMATH3AINI0 W WHTEPHpEeTalui0 HHPOpMAIUK pPa3NUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHUHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
331a4 ¢ COOJIOJICHHEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTHCHBI, PECYpCOCOEpe)EHUsS, TMPaBOBBIX HM JTHYECCKHMX HOPM, HOPM
nH(pOpMaITMOHHOM 6€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COJAEpKAHMS B Ppa3IM4YHbIX (opmaTax ¢
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TEJEBOM ayIUTOPHH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy mpeicTaBICHUS U BU3yalIU3aliu.

KoMmyHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:
OCYHIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM W BO  BHE-ypOUHOU
NEeSTENbHOCTH;



pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMSIr4ath
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
A3bIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJI30BAaTh IPEUMYIIECTBA KOMAHIHOW U WHIMBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUH C Y4YETOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh UEIM COBMECTHOM  JIEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JCUCTBUS IO €€ JOCTHMIKECHHUIO: COCTABJATH IUIAH JICHCTBUU,
pacrpeeNiaTh poyid ¢ y4E€TOM MHEHUH y4YacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJIAJA W KAXKIOrO0 y4YaCTHHKAa KOMAaHIbl B
oO1Iui pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE IIPOEKTHI, OLICHUMBATh HJIEH C TO3ULHMM HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETUYECKOE IMIOBEACHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PerysiTuBHBIe YHHBepCaJbHbIe YUeOHbIe el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENIBbHYIO JEATENIBHOCTh B 00JACTH
GU3MKN W AacCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH PELIEHUS PAcUETHBIX M KAaueCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS PAKTUYECKON padOThI C YYETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacImpsTh paMKi y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a pelieHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrIocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMH B 00JaCTH
(bU3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJI1b, IMOLUOHAIbHBIH HHTE/JIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIUsIM, BHOCUTh KOPPEKTHBBI B NIE€ATEIHHOCTH,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJa/JeTh  HABbIKAMU  [O3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HaHMS
COBEpIIAaeMbIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pPE3ydbTaTOB U
OCHOBAaHHUIA;



UCTIONIb30BaTh MPUEMBI pedIeKCHU AJIs OIICHKU CUTYaIlud, BRIOOpA BEPHOTO
pEIICHMUS;

YMETh OILICHWBAaTh PUCKHA U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TPU aHAINU3E PE3yIbTaTOB
NEeSITETHbHOCTH;

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3€ pPe3yIbTaToB
NEeSTETHbHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO IPYTUX HA OITHOKH.

B mportecce mOCTMXKEHHST TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢usuMke IS YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYarommXxcs
COBEPIIIEHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOIar afo A
c(OpPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOILIETO CIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOMN 3MOIMOHAIBHOU Chephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCI K
AMOITMOHAILHBIM U3MEHEHUSIM | TIPOSIBIISIT THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJIEHHWE K JOCTHKEHUIO IENd U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMECHHE JEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIOIIECH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMATBHBIX HAaBBIKOB, BKIIFOUAIOIIMX CITOCOOHOCTh BBHICTPAWBaTh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIISATHE HHTEPEC U pa3periaTh KOHQIMKTHI.

INPEJMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kJjiacce npeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaxkaTh CHPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEpPax PoOJb U MECTO (PU3MKU B (POpMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTHUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHepIMaIbHAsl CUCTEMa OTCYETa, a0COIIOTHO TBEPIOE TEJIO,
WJICaTbHBIN Ta3, MOJICIM CTPOEHUS T'a30B, KUIAKOCTEU W TBEPJIBIX TEJ, TOUECUYHBIN
AIEKTPUYECKUH 3apsij] IpU PEIICHUH (PU3NYECKUX 33]1a4;



pacno3HaBaTh (U3MUECKHUE SIBJICHUS (IIPOLECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHWKH, MOJICKYJISPHO-KHHETUYECKONW TEOpUHM CTPOCHUS BEIIeCTBa U
ANEKTPOJMHAMUKHU: PABHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBYDKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBIKCHHUE TIO0 OKPYXHOCTH, HWHEPIHSI,
B3auMoJielicTBUE Tell, nu(dy3usi, OPOYHOBCKOE JBUKEHHE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJ, U3BMEHEHUE 00BEMA TEJ MPU HArPEeBaHUU (OXJIKICHUH ), TEIJIOBOE
paBHOBecHE, WCIapeHue, KOHACHCAIUs, TUIABJICHHUE, KPUCTAIUIM3allus, KUIICHUE,
BJIQYKHOCTh BO3/TyXa, MOBHIIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCylie, CBS3b MEXIy MapamMeTpaMyd COCTOSIHUSI Ta3a B  H30Mpolieccax,
AIIEKTPU3AIIUS TEJ, B3aUMOJCHCTBUE 3aps/IO0B;

OMKCHIBATh MEXAHMYECKOE JBM)KCHHUE, HMCTONB3YsSd (PU3MUECKHE BEIUYHHBI:
KOOpJAWHATa, MyTh, INEpPEMEIEeHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, cuia,
UMITYJIBC T€Jla, KWHETHYECKasi YHEPTUs, MOTEHIMAIbHAs YHEPTUS, MEXaHUYeCKas
paboTa, MexaHW4YecKassh MOIIMHOCTh, TPH OINHUCAHUM TPABUIBHO TPAKTOBAThH
(GU3MYECKUN CMBICIT HUCIOJIB3YEMBIX BEJIUYHMH, WX OOO3HAYEHUS W CAWHUILBI,
HaxXOJUTh ()OPMYJIbI, CBS3BIBAIONINE JAaHHYIO (DU3NUYCCKYIO BETUYHHY C JPYTHMHU
BEITMYMHAMU;

OMHCHIBATh HM3YyUYCHHBIC TEIJIOBbICE CBOWCTBA TEN W TEIUIOBBIC SIBIICHUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIMYMHBL: JIaBJICHUWE Trasza, TeMIeparypa, CpeIHss
KHHETHYECKasi SHEPTUsl XaOTHYECKOTO JIBIXKCHHSI MOJIEKYJ, CPEIHEKBaIpaTHIHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa,
KOA(D(PUITMEHT TMMOJE3HOTO JACHCTBUSA TEIUIOBOTO JBUTATENSI; IPH OINHCAHHUH
MpaBUJIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI UCIOJIB3YeMbIX BEIMYMH, UX
0003HAaueHUs W EIUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OTIMCHIBATh M3YYCHHBIC IJICKTPUUCCKHAE CBOMCTBA BEIIECTBA U YJICKTPUUCCKUC
sBJICHHSI (TTPOIIECCHI), UCIIOIB3YS (PU3MUCCKUE BEIMUYMHBIL: JICKTPUUCCKUNA 3aps,
AIEKTPUYECKOE TOJIe, HANPSHKEHHOCTD MO, TTOTCHINAN, PA3HOCTh MOTEHITNATIOB,
Mpy  OMHCAHUM TIPABUWIBHO TPAKTOBATh (DU3HMUECKUH CMBICI HCIOIb3YEMBIX
BEIIMYMH, MX OOO3HAYCHHS W CIAWHUIIBI, YKa3bIBaTh (HOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 GU3UYECKYIO BETUYMHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (U3MUECKHUE TIPOIECCHl W SIBICHUS, MCIONB3Ys (DU3ndecKue
3aKOHBI M MPUHIUINBL: 3aKOH BceMupHOro Tsarotenus, I, II u IIl 3akonsl HetoTOHa,
3aKOH COXpPAHEHUS MEXAHUYECKOW HHEPruu, 3aKOH COXPAHCHHS HMITYJIbCa,
OPUHITUI CYMNEPIIO3UIIMK CHWJI, MPUHIUII PABHOIMPABUS HMHEPIUAIBHBIX CHCTEM
0TCUéTa, MOJICKYJISIPHO-KHUHETHYCCKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KWHETUYCCKON IHEPTUHU TEIIOBOTO JBIKCHHSI MOJIEKY C
aOCOJIOTHON TeMIepaTypoM, MepBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO0 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CIOBECHYIO



(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUIbL,
o0JacT) NPUMEHUMOCTH;

OOBACHATH OCHOBHBIE MPUHIUIBI JEHCTBUA MAalIUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX 0O€30MaCHOTO MCIOJIb30BAHUS B
MMOBCEIHEBHOM KM3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HWCCIEAOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOIECCOB C HCHOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEpPEHHH, MpPU 3TOM
dbopmynupoBath MpooOsiemMy/3ajiady U THUIOTE3Y Y4eOHOro  HKCIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MPEIJIOKEHHOI0 000pYyIOBaHMS, MPOBOAUTH OMbBIT WU
(bopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHbIE M3MEPEHUST (U3UUECCKUX BEIIUYWH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIM CMOCOO0 WM3MEPEHUS W HCIO0JIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOTPEMTHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3WUYECKUMU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYHH B
BUJI€ TaOJUIl U TPpaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

cobJroaTh npaBuia 0€30MacHOTO TPyJa MPH MPOBEACHUU HCCIIEIOBaHUN B
paMKax y4eOHOrO DSKCIEpPUMEHTa, Y4YEOHO-MCCIEAOBATENLCKOW M TMPOEKTHOMN
JESATETLHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
000pyI0BaHUS;

pemiaTth pacu€THbIe 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOEINbIo,
UCIIOJB3Ys (GU3UYECKUE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJM3a yCJIOBHS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHATh (U3HMUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMUMbIC i €€ PEIIeHHs, MPOBOJUTh PAacu€Thl U OILEHUBATh PEATHHOCTH
MOJIYYE€HHOT0 3HaYeHUsI PU3NYECKON BEJIMUUHBIL;

peniaTh Ka4eCTBEHHBIC 33/1a4M: BHICTPAUBATh JOTUUYECKHA HEMPOTUBOPECUUBYIO
IETIOYKY PACCYXKJICHHM C OMoOpod Ha HM3y4YeHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKue SIBICHNUS,

UCIIOJIb30BaTh  MPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHUH JJISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
Y TPEICTaBlICHUs Y4eOHOM U HAYyYHO-NOMYJSIpHOM MH(OpMAIK, MOJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTy4yaeMyto HH(POpMaIIIO;

PUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIB30BaTh TECOPETUUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM >KU3HU
UIsl o0ecriedeHus: 0e30MacHOCTH MPU OOpaIIeHUH C MPUOOpaMU U TEXHUYECKUMU



YCTPONCTBAMHU, NI COXPAHEHUS 3J0POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJECHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJIHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUTAHUPOBATh padOTy TPYNIbl, palMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJICKBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB I'PYIIHI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (UMK B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3NUECKUX MO/IeNeH:
TOYCUHBIN DJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sipa MPU pPEmieHUd (HU3NIECKUX
3ajad;

pacrio3HaBath (U3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKN M KBAHTOBOUM (PUBHMKHU: dJEKTpUUECKass TPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHUE
MarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JEHCTBUE MArHUTHOTO IIOJs Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUICS 3apsiji, SJEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
untepdepenus, audpakius W TOJSIpU3alMs  CBETa, JUCIEPCUS CBETa,
dboTtoannekTpudeckuii 3phexT (hoTor¢deKT), CBeTOBOS AaBlIeHUE, BO3HUKHOBESHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIMOAKTUBHOCTH;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHE,  JJICKTPUUECKYID  NPOBOJAMMOCTh  Pa3IMYHBIX  Cpel) WU
DJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), MCIOJIb3Ys (DU3UYECKUE BEIUUYHHBIL:
ANEKTPUUYECKUN 3apsijl, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, BJIEKTPUUECKOE
CONPOTUBIIEHUE, PA3HOCTh MOTEHLMAJIOB, 3JIEKTPOABUXKYILAs cuiia, padoTa TOKa,
WHJYKIUST MarHUTHOTO MOJisg, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTYILIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NMEPUOJ U 4YacToTa
KojeOaHuii B KoyieOaTenTbHOM KOHTYpe, 3apsii U CHiIa TOKa B IIpollecce
TapMOHUYECKUX DJEKTPOMATHUTHBIX KoyieOaHWU, (POKYCHOE pacCTOsIHHUE W
ONTHYECKAs CWJIa JIMH3bI, MIPU OMHCAHWU MPABWIBHO TPAKTOBAaTh (HU3UUYECKUI
CMBICTT HCIOJB3YEeMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBaTh
dbopmysbl, CBA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYHMHY C JpPYTUMU
BEJINYMHAMU;



ONUCHIBATh M3YYECHHBIE KBAHTOBBIC SBJICHUS U IPOLECCHI, HCIOIb3Ys
(bu3MYecKrue BEIUYHMHBI: CKOPOCTHh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHsI U UMIYJbC (POTOHA, MIEPUOJ MOTypaciaaa, YHEPTUs CBS3H
aTOMHBIX SJIep, TPHU ONHCAHWHM TPABWIBHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHUS] U EAMHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBA3BIBAIOIIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL;

aHAJIM3UPOBATh (U3UUECKUE TPOIECCHl M SIBICHUS, HCIONB3Ys (hu3ndeckue
3aKOHBI Y MPUHLMNBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapalIeIbHOTO
COCIMHEHUS NPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIIMH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODiHIITelHHa s poTodddekTa,
3aKOH COXPAHEHUs SHEPryU, 3aKOH COXPAHEHUS] UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MAacCOBOTO YHCIA, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3jindaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

ONPEEIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJISl IPOBOIHUKA
C TOKOM, CUJIbl AMmniepa u cuibl JlopeHna;

CTPOUTh W OMHUCHIBATh H300paKEHUE, CO37ABAEMOE TUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATDh OKCIEPUMEHTHI IO MCCICAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUIl: IPU 3TOM
dbopMylIHpoBaTh MpoOIEeMy/3alady M THUIIOTE3Y Yy4eOHOro OKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BBIBOJIHI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHMUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTUMAJILHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C  HMCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHHM: MPU HTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIMYUH B BHUJE TAOJIUIl U
rpaduKoOB, JeNaTh BEIBOBI IO pe3yJIbTaTaM UCCIICI0BaHMUS;

coOI0/IaTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEICHUM UCCIICIOBAHUN B
paMKax y4eOHOTro DSKCHEPUMEHTa, Y4eOHO-MCCIIEeIOBATEILCKOW U IMPOCKTHOM
JEATEIIbHOCTH C UCIOJIb30BAaHUEM H3MEPUTEIIBHBIX YCTPONCTB M JIaOOPATOPHOTO
000pyI0BaHUS,

pemiath pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJENbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJlu3a YCJIOBUS 3a/1auu



BbIOMpaTh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (POPMYIIHI,
HEoOXOoauMBbIe NJIsi €€ pelIeHHs, MPOBOJIUTH Pacu€Thl U OICHUBATh PEATbHOCTD
MOJIy4YE€HHOTO 3HAUYEHUS (PU3HUECKON BEIIUYUHBL;

pelarh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
(dbu3nyeckue SBJICHUS;

UCIOJB30BaTh  INPU  pPEIIEHMHM  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU Ul ITOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALINN
U TPEJCTABICHUS y4eOHON U HAy4YHO-TOIMYJIIPHOU MH(OpPMAaLUH, MOIYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMALINIO;

OOBACHATh TPUHUUIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3invarh yCIOBHUS MX 0O€30MaCHOTO MCIHOJb30BaHUS B TTOBCEAHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
ISl o0ecreyeHus: 0€30MacHOCTH MpU OOpallEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbsI U COOMIOACHUS HOPM 3KOJIOTUYECKOTO
IOBEJCHHUS B OKPYKAIOLLIEH CPEAE;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPa3IUYHbIX COLIMAJIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLEHUBATH
BKJIAJ] KQXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbie | IIpakruueckue (mudpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUS
1.1 ®u3nKa U METOJIbI HAYYHOT'O TTO3HAHMS 2 Bubmmorexa [IOK
' A T https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2.2 Jlunanka 7 https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
23 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps+//m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18

Pasnea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIUNHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
3.2 O 10 1
CHOBBTTCPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSHUS BEILIECTBA. 5 bubnnoreka [IOK

®Da3oBbIC MEPEXOIbI

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



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

Hroro no pazgeny

24

Paznea 4. JIEKTPOJAMHAMUKA

bu6nmmorexa [IOK
4.1 DCKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK. TOKH B 12 bubnumorexa [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

Kosau4vecTBOo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Kontpoabubie | IpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. 3JIEKTPOJANHAMUKA
11 MarnuTtHoe nosie. DJIeKTpOMarHUTHast 1 1 3 bubmmoreka [IOK
’ WHIYKIUSA https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHW4YeCKHEe U SJIEKTPOMArHUTHBIC 9 1 bubmmoreka [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4eCKHUE U AIEKTPOMArHUTHBIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6nmmoreka [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paznen 3. OCHOBBI CIEIITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

31 OcHOBBI clleIUANILHON TEOpUU 4 1 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOMW ONTUKH 6 ngg;;fg;gg}éﬂlcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

4.3 AToMHoOE s1p0o

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YUZUKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pazgen 6. OBOBIIAIOLIIEE IOBTOPEHUE

6.1 Ob6o061maro1iee MoBTOpeHue 4 ngg;;fg;groui 41c97c
Hroro no pazgeny 4
PesepBHoE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka KonTpoabusbie | IlpakTuueckue
n/n Bcero H3y4yeHHsl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa 0 IpUpPOJE.

1 Hayunble MGT(})]K bl noIS)HeI:HI/)jﬂ 1 0 0 bubmmorexa LIOK

ya g https://m.edsoo.ru/ff0c32e2
OKPY>KaloIllero Mupa
Poinb 1 MecTo QU3MKH B

) (dhopMUPOBaHUH COBPEMEHHOM | 0 0 bubmmoreka [JOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
[IPAKTUYECKOU JEATENBbHOCTH JII0AEH
MexaHn4eckoe JBUKECHUE.

3 OTHOCHUTEBHOCTh MEXaHUUECKOTO 1 0 0 bubmuorexa [JOK
nBrkeHus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 0 0 bubnmorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPAMOIMHEITHOE 1 0 0 bubmuorexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe mageHue. Y CKopeHue 1 0 0 bubnnoreka [IOK
CBOOOHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe IBUXEHUE.

7 JBrxeHne MaTepruaibHOM TOYKH I10 1 0 0 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOCUTENBHOCTH [ anniies. 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanbHbIe CUCTEMBI OTCYETA.
[TepssIii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

Bbu6nmuoreka [JOK

9 CyHepno3uLuu cuil. Bropoit 3akox
yrep P N https://m.edsoo.ru/ff0c3be8
HeroToHa 115t MaTepuanbHOM TOUKH

10 Tpernii 3akoH HeroToHa aiist bubmmoreka [IOK
MaTEpPUAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TsiroTeHust. Cua

11 TspKecTH. [lepBast kocMuueckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Kooddunuenr tpeHus.

13 Cuna czn OTI/IBJIGI?I/?:I pu z[BHzceHI/IH bubmmorexa [OK

P p https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WU ra3e
[ToctynarenbHoe 1 BpalaTeibHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bu6nmmoreka [IOK
MowmenT cunbl. [lnedo cumnbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENIA
Nmnynbc maTepuanbHON TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyinbsca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIIHOCTE CHJIEL.

16 Kunernueckas 3Heprusi MaTepuaabHON bubmmoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrUr

17 IToTrennmanpHas SHEPrusl. bubmmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenunanpHas sHEPTUs YIpyro
ne(OpMUPOBAHHOM MPY>KUHBL.
[ToTennmansHas SHEPTUS Tela BOIU3H
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHbIe ¥ HEMOTEHIIHATHHBIC
cuiibl. CBA3b pabOTHI
HETMOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«UccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHHEM MEXaHHUECKOW YHEPTUN
TeJa Ha MMPUMEPE PACTSHKCHHS
PE3UHOBOTO KI'yTa

20

KontponbHas padoTa mo Teme
«Kunemaruka. /[nnamuka. 3akOHbI
COXPAHEHHUS B MEXaHHUKE

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBbIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, KUJIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
Beuecta. [locrosunas ABoraapo

24

TermnoBoe paBHoBecue. Temmeparypa
u e€ m3mepenue. [llkana remneparyp



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

Lenscus

WUneansueiii raz B MKT. OcHOBHOE

Bbu6nuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

%6 CpeaHel KHUHETUYECKON dHEPTUU bubnnoreka [IOK
JBH)KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

73 «HccnenoBanue 3aBUCUMOCTH MEXTY
napaMeTpamu COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3onponeccel B UACAIBHOM ra3e U ux bubmmoreka [IOK
rpaduveckoe nmpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 cnocoObl €€ n3meHeHus. KomnuecTBo bubmuorexa [JOK
TEIUIOTH U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOIO UAEATHLHOTO
rasa

31 Bupel reronepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonnuecTBo TemnoTsl npu bromorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AaunadaTHBIN IPOIECC

1 [IepBblil 3aKOH TEPMOJIMHAMMKH U €TO bubmmoreka [JOK
IPUMEHEHHE K U30IIPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobOpatumocTs mporieccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoit 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun geiicteus u KI1J[ TermioBoii

Bbu6nuorexa [JOK

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

36 Mukn Kapuo u ero KII/]

37 DKOJIOTUYECKUE TTPOOIIEMBI
TETUIOHEPTETUKHI

18 O6o0maromuii ypok «MomekymspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora no reme

39 «MonexynsipHas ¢puzuka. OCHOBBI bubamorexa LOK

YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI»

40 [TapooOpazoBaHue 1 KOHIEHCALIHS. bubmmoreka [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS

41 BJIYKHOCTh BO3yxa. HackleHHbIN Bubmmorexa LIOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u

47 amop¢HbIe Tena. AHU30TPOIHS bubnnoreka [IOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajibl. COBpeMEHHbIE MaTepUalibl
[InaBnenue u KpucTaUIU3ALIHSL.

43 VY nenpHas TENIOTA IUIABIEHUS bubmmorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
CyOmumariust
Bbu6nuoreka [JOK
44 VYpaBHeHHE TEMIOBOro OaiaHca
PABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3apsan. JIBa BUAa dJIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsIoB

[IpoBOIHUKH, AUINEKTPUKH U

46 MOJIYIIPOBOTHUKH. 3aKOH COXPaHEHHUS bubmorexa LIOK
YHpOBOZ ) p https://m.edsoo.ru/ff0c6becc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3aps10B. 3aKOH
. . bubmuorexa [JOK
47 Kynona. To4yeuHbIi 2IEKTpUYECKUI
https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsyk€HHOCTB 2IIEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3unuu bubnnoreka [IOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit a51eKTpocTaTHYeCcKoro
49 noist. Ilorennuan. Pasnocts bubmmorexa [OK
’ et https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
I[IpoBOAHUKH U IUDIAEKTPHUKH B
50 3J'IpeKT OCTAaTUYECKOM HOIJ)'IG bubmorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JlusnekTpudeckasi IpOHUIIAEMOCTh
Bbu6nmuoreka [JOK
51 OnexTpoéMKkocThb. KoHneHcaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTbD INIOCKOTO
52 KOHJIeHCcaTopa. DHEPTHA 3apsKeHHOTO bubmorexa LIOK
g pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[TpunIMn AEHCTBUS U MPUMEHECHHE
54 KOH/JIEHCATOPOB, KOMMMPOBAIBLHOTO

amnmnapara, CTpyMHOro MpuHTEepa.
DJIeKTpOCTaTUYECKas 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3a3eMiIeHHE IEKTPOTPHOOPOB

55

DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akoH Oma 11st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas pabora
«M3yueHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenua

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma J171s1 TOJIHOM (3aMKHYTOM )
anexkTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas paboTa
«M3mepenne DJ1C UCTOYHMKA TOKA U
€ro BHyTPEHHET0 CONPOTUBIICHUSD)

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHAs MPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COTPOTHUBIICHUS METAJIIIOB OT
TeMriepatypbl. CBEpXIpPOBOIUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

61

ITomynpoBOHUKH, UX COOCTBEHHas U
IIpUMecHas mpoBoAuMocTh. CBoiicTBa
p—n-niepexoaa. [1onynpoBoIHUKOBBIE
npubopsI

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacrmiaBax 3JIeKTPOJIUTOB.

bu6nmmoreka [IOK

62 DNEeKTpoNUTHYECKAas TUCCOLIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamocTosTeIbHbIN U | bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuYecKre Mpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubmumoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok | Bbu6nmuoreka [JOK
«DNEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonrtponsHas pabora no reme

66 «Qunekrpocraruka. [TocTosHHBIM | bubmmoreka [IOK
3NeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEIax»

. " " bubmmoreka [JOK
67 Pe3epBHbIil ypok. "DnekTpoauHaMuKa 1 hitps-//m.cdsoo.ru/fR0C8eS6
68 PezepBHblil ypok. O600maromui ypok 1 bubnnoreka [IOK

no temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

Kosaun4vecTBOo 4acos JJIeKTPOHHbIE
o
J:;n Tema ypoka Bcero Konrpoakubie | Ipaxtuiecikue il:;:eﬂﬂﬂ :)Ig[()ba[;?)]-;:feﬂbﬂble
padoTsI padoThbI pecypenr
[TocTOsTHHBIE MATHUTHI U X

1 B3auMoOJieicTBHE. MarHuTHOE II0JIE. 1 0 0 but6mmoreka [IOK
Bektop MarHuTHOM MHAYKIWK. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHYKLIUH
MarauTtHoe 1nosie npoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bu6nuoreka [IOK
BzaunmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 0 1 bubnmoreka [JOK
MAarHUTHOTO I10JIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
IPOBOAHMK ¢ TOKOM. Cuna AMmepa.

4 JlaGoparopHas paboTa | 0 1 bu6nuorexa IIOK
«HccnenoBanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy ¢
TOKOM)

JleficTBMEe MarHMTHOTO I10JIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO YaCTHILY. | 0 0 bu6nuoreka [IOK
Cuna Jlopenna. Pabota cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMaruuTHas uHAyKius. [ToTok

6 BEKTOpa MarHUTHOM nHaykuu. J/1C 1 0 0

WHIYKIWW. 3aKOH 3J1€KTPOMArHUTHON



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

uHaykiuu Papanes

JlaboparopHast paboTta
«MccnenoBanue siBJICHUS
JIEKTPOMATHUTHOM MHIYKIHI

bubmunoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBNEHUE
camouHaykuu. 9J1C caMOMHAYKLUN.
DHeprusi MarHUTHOTO MOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE TOJIe

bubnunorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JNIEKTPOMArHUTBI, JIEKTPOJBUTATEIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHIYKIIMOHHAs [1eYb

10

Ob6o06maromuit ypok «MarautHoe
roJie. DIEeKTPOMArHUTHAS MHIYKIIHSD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora no reme
«MarauTHoe 1noie.
DIEeKTpOMarHUTHAS UHIYKIIHS

bubnunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKHE
KojeOanus. ['apmoHUYecKre
KoJieOaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJICOaHMIA.
[IpeBpaiienue sHeprumn

bubnunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HMccnenoBanue 3aBUCHMOCTH
HieproJia MajibIX KoJeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbuslit koHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJICOaHHUS B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC.
Amnanorus MECXKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJICOAHHMSIMHU

15

®opmyna Tomcona. 3akoH
COXPaHEHHUsI SHEPTUH B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarnmx
KoJieOaHusX. BeIHYXICHHBIC
MeXaHH4eCKHe KojeOanus. Pe3oHaHc.
BBIHy)KI[eHHBIG BHGKTpOMaI‘HI/ITHBIG
KOoJIEOaHM

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIit Tok. CuHYyCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIENCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HaIpsKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactro,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPrUU

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUUECKOr0 3BOHKA,
TeHepaTopa MEPEMEHHOI0 TOKA,
JIMHHM 3JIeKTpornepenay

bubnunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonp3oBanus
JIEKTPOIHEPTUH B TIOBCETHEBHOM
KHU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4eckrue BOJTHBI, YCIOBHSI
pacnpoctpanenus. [lepuon. Ckopoctsb

bu6mmoreka [IOK

21
pacupoCTpaHEHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOAOIBHBIE BOJTHBI
” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bu6nuoreka [IOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOIHBI, UX
23 cBOMCTBa U cKopocTs. [Ikana bubmmorexa HOK
P i https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUnIBI paTIUOCBS3U U
24 TeneBuaeHus. PazBuTtue cpencts
cBs3u. Pagmonokanus
)5 KonTtponbHas padora «Konebanus u bu6nuorexa IIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE
%6 CBETa B OJIHOPOJHOM Cpeje. bubmuotexa [JOK
ToueuHsblii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHBI
bubnunoreka [JOK
27 oTpaxkeHus ceera. [loctpoenue
N https://m.edsoo.ru/ff0cd4e0
M300paXeHU B MJIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
)3 BHYTpEeHHEE oTpakeHue. [IpenenbHblit bu6nuorexa IIOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHUS
29 JlaboparopHas pabota «13mepenue bubnmoreka [JOK
[I0Ka3aTelis PEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue nzodpaxkeHuii B bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMysia TOHKOM JIMH3BL.
VBennueHue JIMH3bI

https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHnas pabora
«HWccaenoBanue CBOMCTB
M300paXKCHUI B JIMH3aX)»

32

Hucnepcus ceeta. Cl0XKHBIN COCTaB
6enoro ceera. L{ger. JlaGopartopHas
pabota «Habmoaenue gucnepcuu
CBETa»

33

WnTepdepennus cera. Judpakuus
cBeta. JIudpaknnonHas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubnunoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npuOOPsI U yCTPOHCTBA U
yCIIOBUS MX O€30MaCHOTO MPUMEHEHUS

36

['paHuIBl TPUMEHUMOCTH
KJIaCCM4YEeCKOU MeXaHuKH. [locTynaTsl
CIielIMaIbHON TEOPUU
OTHOCUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
3ameJieHne BpPEMEHH U COKpaIllEHUE
JUIMHBI

bubnunoreka [JOK
https://m.edsoo.ru/ff0cfa42

38

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
yacTULbl. CBSA3b MACCHI C SHEPTUEHN U
UMITYJIbCOM. DHEPIHUs MOKOS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

39

KonTtponbras padora «OnTuka.
OcHOBBI cIEIMAIBHON TEOPUH
OTHOCHUTEJIBHOCTH

bubnunoreka [JOK
https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®oronsl. opmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
W UMITYJIBC pOTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCCIICIOBAHNE BuG 1OK
HOIHoTEKA
41 ortodddekra. O A.T.
porosfdex TR https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsI poTorPdekra. YpaBHEeHHE
42 9171HmTe$Ha H(I;)Iq&)oma(p(gema bubmmorexa HOK
A ' https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» porordpdexra
Hasnenue ceera. Onbith [1. H.
. but6mmoreka [IOK
43 JlebeneBa. XuMHUYECKOE NEHCTBHUE
https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue yCcTponucTsa U
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToseMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenue 3amad mo tTemMe «J1€MEHTHI bubmuorexa [JOK
KBAHTOBOM OITTUKM)Y https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. ONEBITEI
46 Pesepdopna o paccesHuro o-4actu Bubamorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozienb aToMa
but6mmoreka [IOK
4 I1 b
7 OCTYHATR bopa https://m.edsoo.ru/ff0d0afa
HN3nyuenune u moriomnienne GpoToHOB
48 I H};[qe exoe aTOM;H co Hc(};o OBHSI bubmmorexa TTOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEpPruM Ha JAPYyroi. BUuasl criekTpos
BomnHoBEIe cBOlicTBa yacTull. BoIHEI
. but6mmoreka [IOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3JIYUYCHUC

50

OTKpbITHE paIUOaKTUBHOCTU. OMBITHI

Pesepdopna mo onpeneneHuno cocraBa

PAAOAKTUBHOI'O U3TTYUYCHUA

bubmunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOaKTHUBHOCTH HA )KUBBIC
OpPraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DIIEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['amma-usirydenue

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

53

DHeprusi CBsSI3U HYKJIOHOB B siZIpe.

S nepHble peakuuu. AnepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
9KOJIOTUYECKHUE aCIEKThI SIACPHOMN
SHEPreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTob! HAOMIOICHHS U
perucTpammm 3JeMeHTapHbIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. ENUHCTBO
($u3nUecKoil KAPTHUHBI MUPAY»

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

55

Bun 38é3nnoro neba. Co3sesaus,
}IpKI/Ie 3Bé3[[bl, IIJTaHETBI, X BUANUMOC
newxenne. CoaHeyHas cucremMa

56

Comnnue. ConHeyHas akTUBHOCTb.
Uctounuk sneprun CosHua 1 3BE31



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU
MOCJIEN0BATEIBbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOXKICHUH U
sposronny CoJiHIa U 3BE3D

58

Mineunsiii [1yre — Hama ['anakruxa.
ITonoxxenue u nrxeue CoHIIA B
lNanaktuxe. ['anaktuku. YeépHbie
JBIPHI B SIAPAx TalaKTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bosbioro B3psisa.
PenukroBoe uzinydeHue.
MertaranakTvka

60

Hepemennsie mpobieMbl aCTpPOHOMHH

61

KonTtponbsHas pabora «31eMeHTHI
ACTPOHOMMH U ACTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
3THUYECKOHU cdepax AesaTeIbHOCTH
YeJnoBeKa

63

O6o06matomuii ypok. Pons 1 Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU KapTUHE MHUpA

64

O6o06matomuii ypok. Posn
buznyeckoit Teopun B GOPMUPOBAHUT
MIPEACTABICHUH O PU3NUECKOU
KapTHHE MUpa




65

O6o06matromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
PsLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTaBICHUI O IPUPO/IE

66

Pe3epBHbIil ypok. MaruutHoe nose.
DNeKTpOMarHuTHast MHAYKIIHS

67

PesepBubIil ypok. Ontuka. OCHOBBI
ClieliMaIbHON TEOpUHU
OTHOCHUTEJIbHOCTHU

68

Pesepnbriii ypok. KBantoBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpou3uKu

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

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /IS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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