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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBAHUM K pe3ysibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COOQO, a Takxe c yd€toM (eaepanbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aUAX Poccuiickoiu QOenepannu, peATU3YIOIINX OCHOBHEIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIMpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesATeNbHOCTHOIO  moaxoxaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpedoBanusiM OPI'OC COO k miIaHUpPYyEeMbIM JUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yJIbTaTaM 00y4YeHUs, @ TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peaiu3allud  MEXIPEAMETHBIX CBSI3ed (PU3UKM C €CTECTBEHHO-HAayUHBIMU
yuyeOHBIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LENM HU3YUYCHUS
(bU3UKN Ha YPOBHE CPEHETO 00IIero o0pa3oBaHusl, IMJIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMSI Kypca (PU3UMKH: JMYHOCTHBIE, METANpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUIAaHMpYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca PU3MKU Ha 0a30BOM YPOBHE,

B TOM YHCJIE€ TPEAMETHBIE PE3YJIbTATHI 10 T0JIaM 00YUYEHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nKay» mo rojgaM 00ydeHuUsl.

®du3nka Kak Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KayecTBE y4yeOHOI 0 MpeAMETa B IIIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHU 00  okpyxkarwmem wmupe. [lkonbHbld  Kypc  (u3MKH  —
CUCTEMOOOpa3yloUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckor reorpadueid m acTpOHOMHEH.
Hcnonp30BaHne M aKkTUBHOE NPUMEHEHHE (PU3MYECKUX 3HAHUI Omperelser
XapakTep U pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUukH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TOJIYYEHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue ¢u3NKM BHOCUT OCHOBHOM BKJIAJI B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHHE€ YMEHUW TPUMEHATh HAy4YHBIH METOJI TO3HAHWUS TMpHU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUMN.



B ocHOBYy kypca ¢u3uKd 111 ypOBHS CpeaHEro oO0Iero oOpa3oBaHMS
MOJIOKEH Psif UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepUa U3 BCEX Pa3/ieloB (PU3MKH, BKITIOUAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0beMHEH BOKpYr ¢usnueckux Teopuil. Bemymmum B Kypce sBIsgeTcs
(dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaraeT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3ukM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKECHUI
U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs MOCPEIACTBOM BBEICHUS DJIEMEHTOB
COJICp’KaHMs, TMOCBSMIEHHBIX HKOJOTUYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYXIACHUs
npo0ieM  palMoOHAIbHOTO  MPUPOJONOJIB30BAHUS M DKOJOTHYECKOM
0€301MacHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABJIAOTCA pu3nUecKkre Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYp€ TOCTPOCHHUS (pu3nueckoil Teopuu, posd GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHHUSIX O NPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIs OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIICHHUM H
MIPOIIECCOB).

CucTeMHO- e TeTbHOCTHBIN TTOAXO0/] B Kypce (M3UKU PeaTu3yeTcs Mpexk/e
BCETO 3a CUET OPraHU3aIMU SKCIIEPUMEHTAILHON IESITEILHOCTH 00YUYarOIINXCSl.
st 6a30BOTO ypOBHS Kypca (PH3MKM — OTO UCIOJIb30BAHUE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB H J1abOpaTOpHBIX padoT,
KOTOpPBI€ B Iporpamme mo (pu3uke 00beAMHEHBI B OOIIMI CIIUCOK YYEHUYECKUX
NpakTUYeCKUux padboT. Beienenre B ykazaHHOM NepeydHe JJabopaTOPHBIX padoT,
MPOBOAUMBIX JJIsI KOHTPOJSL U OLIEHKH, OCYILIECTBIISIETCS YYAaCTHHUKAMHU
00pa3oBaTeNBLHOTO TPOIecca HMCXOAS M3 OCOOCHHOCTEW TIIJIAHUPOBAHUS W
ocHameHus kaOuHera ¢u3uku. [lpm 3ToM oOecrieumBaeTcs OBJIAJICHHUE
00yYaroImMUMHUC YMEHUSMH TTPOBOJAUTH KOCBEHHBIE U3MEPEHUsI, UCCIEIOBAHUS



3aBHCHUMOCTEH (DU3NYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonblioe BHUMaHME yIEISETCS PELICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aToM asst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3aJJaHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zielia Kypca, TaK U MHHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [[1s1 KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3a/laHus
Ha 00BSICHEHHE NPOTEKAaHUs (PU3NUYECKUX SBJICHUHN U MIPOLIECCOB B OKPYIKAOIIEH
KU3HU, TpeOyromye BbIOOpa (PU3MUECKON MOAENU ISl CUTYallMd IPaKTHKO-
OpUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO Kk wmarepualbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEAHEro oOOIIero oOpa30BaHMs [OJDKEH H3ydaTbCs B
YCIIOBUSIX MPEIMETHOTO KaOuHeTa (DM3UKHU WJIM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHEeTa MpPEAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere ¢usuku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE OOOPYAOBAaHUE JJISl BBINOIHEHUS
yKa3aHHBIX B IMporpaMme Mo (pU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMOHCTpalMOHHOE 000pyI0BaHHE (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MHUHUMAJIBHONW JIOCTATOYHOCTH U OOECIIEYMBAET IOCTAHOBKY
NEPEUYUCIIEHHbIX B IporpaMMe Mo (PU3MKE KIIOYEBBIX JAEMOHCTpalMid s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJIEHUM M MPOLECCOB, SMIIUPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE MJIsI YYEHUUECKUX MPAKTUUECKUX paboT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOOyd4arommxcs. TeMaTH4ecKhe KOMIUIEKTbI
71a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILJIEKCHOM
MCIIOJIb30BaHUHU aHAJIOTOBBIX U IIU(POBBIX MTPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmHpoBaHHE HHTEpEca U CTPEMIICHUS OOYYalOUIMXCA K Hay4YHOMY
W3YYECHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMuUpOBaHHE UCCIIEOBATENLCKOIO OTHOIICHUS K OKPY’KaIOLIUM
SBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOEHHMS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;



dbopMmupoBaHe yMEHUN OOBACHATH SIBICHUS C WCIOJb30BAaHUEM
(du3uYecKrX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMHpoBaHUE MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTroKeHHe ATUX TeNiei 00ecTIieYnBaeTCsl peICHUEM CIISAYIONINX 3a71a4 B
nporiecce U3ydeHusl Kypca (PM3UKH Ha YPOBHE CPETHEr0 O0IIEro 00pa3oBaHMS:

npuoOpeTeHHe  CUCTeMbl  3HaHUKM 00  o0mmx  Qu3MUecKux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIIOYAas  MEXaHHUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI acTPO(PU3HUKY;

dbopMHupoBaHWEe YMEHUW TPUMEHSATH TEOPETHUYECKUE 3HAHUS IS
OOBbsCHEHUS] (PU3NYECKUX SIBICHUA B TIPUPOJE U JUIA TPUHATHUSA
MIPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOEHHE CIMOCOOOB PEHICHHS Pa3IUYHBIX 3aad C SBHO 3aJaHHON
¢uznyecKkol MoJeNblo, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue (U3NYECKON MOJIEN, aIeKBaTHON YCIOBHIM 33/1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPONUCTB UM  TEXHOJOTMYECKUX IMPOIIECCOB, WX BIUSIHHUSI Ha
OKPYKAIOIIYIO CPEAY;

OBJIaJICHHE METOAaMH CaMOCTOSTEIHHOTO TUTAHUPOBAHUSI M IPOBEICHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAJIU3a U UHTEPIPETAud UHPOPMAIIUH,
ompeeeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTara;

cOo3JaHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpazoBanus orBoauTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJCIIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEICIIO).

[Ipemmaraemeiii B mporpamMme 1Mo (U3MKE TMEepPeUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX Pa0OT SBISCTCS PEKOMEHIOBAHHBIM, YYUTENh JENacT BBIOOP
MPOBEICHHS J1abOpaTOPHBIX pPAa0OT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCH.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O IIO3HAHUSA

@dusnka — Hayka o npupoze. Hayunele MeTObI O3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCTIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3NUECKUX SBJIECHUI U mporeccoB. HayuHble rumnoressl.
duznyecKue 3aKOHbI U TEOpUU. [ paHULIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 mecto ¢usuku B popMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MATEpUAIbHOW TOYKH, UX MPOEKIMUU HA OCU CUCTEMBI KOOPIHMHAT.
CroxeHue nepeMenieHnuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMeIICHUs
MaTepuagIbHON TOYKH OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHEe CBOOOTHOTO MaACHUS.

KpuBonmunenHoe nBuxkeHue. JIB)KEHHWE MaTEpUAIBHOM TOYKM IO
OKPYHOCTH C MOCTOSSHHOM IO MOJIYJII CKOPOCTBHIO. YTJOBas CKOpPOCTh,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeanrHOE
YCKOpEHHE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, ILTIOCTPAIUS KHHEMATHYECKUX XapaKTEePUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OPOIICHHOTO TOJ YIJIOM K TOPH30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenune ckopocTul pu ABHKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydenne HepaBHOMEPHOTO IBUKEHUS C LIEIIBIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXKAY IyTSMH, NMPOMAECHHBIMUA TEJIOM 32
MOCJICIOBATEIbHBIE PABHBIC IMPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutensHOCcTH [amunesd. IlepBeii  3akoH  HbrotoHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
IUI MaTepUagbHOM TOUKU. Tpernit 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUs, kadeHus). Cuia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHHS U cria TpeHus rnokos. Koadduiment
Tpenusi. Cuia CONpOTUBIICHUS MPU IBUKEHUU TeEJIa B )KUIKOCTHU WJIA rase.

[TocTtynarenbHOE U BpalllaTesbHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHUYecKkre YCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: MOIIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUSI.



Y cioBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pasiie, OT uX AehOopMaIlvH.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJIA, HMEIOIIETO OCh
BpALCHHUS.

Tema 3. 3axonbl cCOXpaneHus 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTe€pUalbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunernueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nedopMupoBaHHO TpyXuHbl. [loTeHIManbHas »SHeprus Tena BOIU3U
MOBEPXHOCTH 3€MJIH.

[loTennuanpHple W HEMOTEHUHUANbHbIE  CUJbl.  CBsizb  PabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEI.
3aKOH COXpPAaHEHUS MEXAHUYECKOW SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
IIPY>KUHHBIN [TUCTOJIET, JBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIIMATILHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenune abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIByX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsizu pabOTHI CUITBI C K3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3znes 3. MouiekyasipHast pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U KX OTILITHOE
o0ocHoBanue. bpoyHoBckoe aBumxenue. Huddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUS YaCTUI] BelleCTBA. MOJEIN CTPOCHUS Tra30B, KUIKOCTEU U



TBEPABIX TEN U OOBSICHEHHE CBOICTB BEIlIECTBA HA OCHOBE ATHX Mojienei. Macca
u pazMepsl Mosiekyil. KonuuecTtBo BemectBa. [loctosiHHas ABoraapo.

TemoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HUJEaNbHOTO ra3a. AOCOMIOTHAs TeMmIepaTypa Kak mepa
CpellHe KUHETUYECKOW PHEpPruM TEIJIOBOro JBMXKEHUs uactull raza. lllkana
temriepatyp KensBuna. ['a3oBeie 3akoHBl. YpaBHeHHME MeHaeneeBa—
Knanetipona. 3akon Jlansrona. M3omnpoiiecchl B H1€adbHOM T'a3€ C MOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeACcTaBICHUE  HU3O0MPOLECCOB:
M30TepMa, U30Xopa, u3odapa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO IBUKECHHUSL.

Mopens onbita lTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJCHCTBHSI.

Mogens, WUTIOCTpUpYoIIas IpUpoay AaBICHHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWJI€abHOrO Tasa,
M30IPOLIECCHI.

Vuenuueckuii akcnepumenm, 1abopamopusie padbonul

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH ~ MEXAYy  [apaMeTpaMud  COCTOSIHHS
pa3pexEeHHOro rasa.

Tema 2. OcHosvl mepmooOuHaAMuUKuU

TepMoanHaMuueckasi cuicteMa. BHyTpeHHsIs SJHEPTHUS TEPMOAMHAMUYECKON
CUCTeMbl U cmocoObl €€ wu3MeHeHus. KommuecTBo TemnoTsl U pabdora.
BHyTpeHHsI 3HEprusi 0JJHOATOMHOIO MJealbHOTO raza. Buisl Tersonepenayn:
TEIJIONPOBOJAHOCTh,  KOHBEKIHUSA, HW3JIy4eHHE. YJelbHas TelI0EMKOCTh
BelecTBa. KoamuecTBoO TEIIOTHI MpH TEIIONEpeaye.

[Tonsitue 06 ammabaTHOM mporecce. [lepBwIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHre epBoro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoieccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.



BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1iecCoB B MPUPOIE.

TeruioBple  mamuHbl.  [IpyHOMOBT  AEHCTBUA  TEMJIOBBIX — MAIIKH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalnHaX. KoadduiMeHT mosie3Horo
nerctBug TeruioBod MamuHbl. [{ukn KapHo u ero xkosdduimeHT mosie3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PaOOTHI: BBUIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

N3menenne  BHyTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnbIT Mo agmabaTHOMY pPaCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATENii BHYTPEHHErOo CropaHus,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus éewyecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u koHAeHcaus. Mcnapenue u kunenue. AGCOIIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTh BO3AyXa. HachellleHHBIM map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHble Tenaa. AHHU30TPOMUS
cBOMCTB KpucTamwioB. JKuakue kpucramibsl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaIIU3aNKs. Y ieJabHas Teriorta rmiasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH TTOTYUYEHUsS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.



Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpu3anys Tell. OIeKTpUYecKuid 3apsia. JIBa BHIA AIEKTPUYECKUX
3apsiioB. [IpOBOJHUKH, NUAJIEKTPUKHA U TOITYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIeKTpUYECKUN
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CYNEPIIO3ULINH JICKTPUUECKUX MOJEH. JIMHUM HApsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

PaGora cun anexrpocratuueckoro mossa. [lorennman. PasHocTh
NOTEHUUANOB. [IpOBOAHUKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apPSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAgu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUBJIEKTPUUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IoCcTOsITHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMKYLIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAasT  NPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMmneparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYECKUd TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBolicTBa p—n-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB.
DNEKTPOIIUTHYECKAS TUCCOMALMS. DIEKTPOIIN3.

DneKkTpudeckuii Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTesibHbIE NPHOOPHI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIN
IUOJ1, TEPMUCTOPBI U (POTOPE3UCTOPBI, MOTYITPOBOJHUKOBBIN U0, TaJIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKCHUSL.

3aBUCUMOCTh COMPOTUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3mepeHne HIeKTpoABUKylLIEW cuibl. KopoTkoe 3amMbikaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBHCHUMOCTb CONPOTHUBJIEHUSI METAILUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydenne cMEmaHHOro COETMHEHUS PESUCTOPOB.

N3mepenue aMeKTpOaBUKYILEH CHUIIbl HCTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCyIecTBIsSETCs C
Y4ETOM COJEPIKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTE€MaTHKH,
OMONIOTHUN, XUMUH, TeoTpadun U TEXHOJIOTHH.



Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, TUIOTe3a, (hru3nUecKkas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM, JMHEHHas QyHKIHS,
napabouia, runepooia, ux rpaduKku U CBOMCTBA, TPUTOHOMETPUYECKHE (HYHKITUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexannueckoe ABUKEHUE B )KUBOU npupoe, Audy3us, ocMoc,
TEMJI000MEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEpPEAAaud, TEIIOBOE
PaBHOBECHE), JIEKTPUYECKHE SIBICHHS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIPHASI MACCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, JKUJIKOCTEMN
Y Ta30B, JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAST JUCCOLMALINS,
raJibBaHUKA.

l'eocpagpusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMITHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHECHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U JAPYTHE), JABUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIHOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTEepUaJoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTH U, AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEp, 3JIEKTPOHArpeBaTeIbHbIC
prOOPHI, AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATHBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[ToctostHHbIE  MarHuThl. B3auMonencTBHE ITOCTOSHHBIX  MArHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUuH. [IpuHIMN cyrnepno3uuuun
MAarHATHBIX NOJIeW. JIMHUM MarHuTHOM MHAYKUMH. KapThHa JTMHUI MarHUTHOU
WH]IYKIIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MarauTHOe 1MOJie NPOBOJHMKA C TOKOM. KapThHa JWMHHUM WHIYKIUU
MAarHUTHOIO TOJISl UIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHHUKA, KaTYIIKX ¢ TOKOM. OnibIT Dpcrena. BzaumoieiicTBre NpoOBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna JlopeHiia, e€ Moayib U HampabiieHHe. JIBHKeHHE 3apspKeHHOMU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SlBneHne BIEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKOUHU. ODJIEKTPOABWKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe moje. DJIEKTPOJBHXKYIAs Cujila WHIYKIIUU B
IPOBOJHUKE, TBHKYIIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh. fIBJIEHME CaMOWHAYKIMHU. OJEKTPOIABIKYLIas CuUJa
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHBIC
MArHUThl, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOT'O MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3anmoneinicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB JIEKTPOABHKYILIEH CHIIbI MHIYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii skcnepumenm, 1abopamopusie padbomul

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

UccnenoBanue neicTBYS MOCTOSSHHOTO MAarHUTa HA PaMKy C TOKOM.

UccnenoBanue siBiIeHUs JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nea 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS
Konebarenbnast cuctema. CBOOOJHBIE MEXaHWMYECKHUE KoJeOaHUSI.
["apmonnueckue konedbanus. Ilepuon, yactora, aMruTyna u ¢asza KojseOaHUM.
[IpyxrHHBIN MassTHUK. MaTemMaTH4eCKUi MassTHUK. Y paBHEHUE TAPMOHUYECKUX
koneOanuii. [IpeBpaiiieHre sHEpruu Mpy TapMOHUYECKUX KOJICOaHUSIX.



Koneb6arenbnpiii koHTYyp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0AaTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHUYECKUMHU HU
ANEKTPOMArHUTHbIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIeOaTEeILHOM KOHTYDE.

[IpencraBienne o0  3aTyxalmmx  KojieOaHWsX.  BBIHYXKIeHHbIE
MeXaHWueckue KojeObanus. Pe3oHaHc. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
KOJIeOaHuUs.

[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA W
HaMNpsHKEHUS.

Tpancdopmarop. IIpownsBocTBO, nepenayda 151 noTpebJieHHe
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
aneKkTpodHeprun. KynbTypa HCIONb30BaHUs IEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHU4eCcKne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUM JJIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KoyieOaTeIbHON CUCTEMBbI (TMPYKUHHBIN WM
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsKEHUS OT BPEMEHU)
JUISL DJICKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnocneqoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCHMMOCTH MEpUOa MAJIBIX KOJI€OaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIbHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, ycloBUsl pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHEI.
WNuTtepdepentus u qudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIC BOJHBI. YCIIOBHUSI H3JIYYCHHS SICKTPOMATHUTHBIX
BOJIH. B3auMHas opueHtanms BekTopoB E, B, V B 3neKTpOMarHuTHONW BOJIHE.
CBOICTBA JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHUE, TOJISIpU3aLus,
mudpakuus, uarepdepenius. CKOpoCcTh JIEKTPOMATrHUTHBIX BOJIH.

[[Ikama 3JI€eKTPOMarHuTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre ycTpOMCTBA M NMPAKTHUUECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecst Te10 Kak HCTOYHUK 3BYKa.

HaOnronenue oTpakeHus U IPEJIOMIICHUST MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 fuppakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnroneHnue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB  DIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XCHHUE,
pesioMJIeHUE, MoJspu3alus, udpakius, uHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHENHOE pacrpoOCTpaHEHUE CBETa B
oaHopoaHoM cpene. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3odpaxxenuii B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [Ipenenbubiii yromn
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

ColOuparompie ¥ paccewBarolue JUH3bL. ToHKas auH3a. DOKYyCHOE
pacCTOsTHUE W ONTHYECKas cuiia TOHKoW JuH3bI. [locTpoenne m3oOpakeHuid B
COOMPAIOITUX U PACCEUBAIOIINX JUH3aX. DopMysia TOHKOW JTUH3bI. Y BeJIMUCHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. MnaTtepdepennnsi cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOmOAEHNUS MAaKCHMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH()A3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakuus cBera. JudpakimonHas pemeéTka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMyMOB TIpM TAJCHHM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texauueckne yCcTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: OYKH, JIyTa,
doToamnmapar, MPOCKIIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHEeHUE, OTpaKEHHE U MPETOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHOE BHYTpEHHEE OTpakeHre. Moellb CBETOBO/IA.

WccnenoBanune cBOMCTB M300paXKeHU B JIMH3AX.

Mojenu MUKpPOCKOIIa, TeJIeCKOTa.

Haobnronenue natepdepeHnn cBera.

Habnronenue audpakiyum ceera.

HaOnronenue aucnepcuu cBera.

[ToydyeHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[ToydyeHue cekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Habnronenue nonsipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenue nmokazatens NpeoOMICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Habmronenue aqucnepcuu ceTa.

Pa3znes 6. OCHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['paHuibl TPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIUIUHBL.

DHeprusi © UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b Macchl C DJHEPruel W HMIYJIbCOM PEIISITUBUCTCKONM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmol K6anHmoeoU ONMUKU
®otonbl. @opmyna Ilnanka cBA3M >HEpruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIyJIsC (HOTOHA.



OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl poTodddexTa. YpaBHenue DitHmTeiHa 11t poTtorddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texauueckne yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAas 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HAa YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPeEKTa.

Ceeroauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenp aroma Tomcona. OnbiTel Pezepdopna mo paccessHUIo o -4acTHI.
[Imanerapuas monens aroma. Iloctynatel bopa. M3mydyeHune u moriomeHue
(OTOHOB MpHU NEPEXOAEC aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonHoBbeie cBoiictBa uactuil. Boanbl 1e bpoins. KopmyckynsipHo-
BOJIHOBOM JAyaJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne ycTponcTBa M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JI1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenve JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHHr0  cocTaBa
paanoakTUBHOrO wu3nydeHusa. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
Biusinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens sinpa [ erizenoepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W MO3UTPOHHBIN Oera-pacmazn. [amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.



DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnseiii peaktop. TepmosinepHbiii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
SAJIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MUpa.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, saepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOUIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bug 3Bé3qHoro Heba. Co3Be3ausi, sipkue€ 3BE3/bI, IIAHETHI, UX BUJIUMOE
JBH)KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CIEKTpalbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bI INIABHOM IMOCIIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEAOBATEIBHOCTU. BHyTpeHHEE CcTpoeHue
3BE€311. COBpEMEHHBIE TPEACTABICHUS O IPOUCXOKACHUU U 3BoMoUK COJIHIIA U
3BE31. DTanbl >KU3HU 3BE3 .

Muieunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u aBuxenne CoyHIA B
lNanaktuke. Tunel ranakTuk. Paguoramaktuky u kBazapbl. YEpHBIE IBIPHI B sIpax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

Habnronenus HEBOOpYKEHHBIM TJ1a30M C UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN JUIsi  ONpEACNICHUs] TOJOXXKEHUsT HEOECHhIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBIE c03Be3iusi CeBEepHOIro MOJyHIapusi U SPKUE
3BE3/bI.

Habmronenus B treneckon Jlynsl, muranet, Mieunoro I1ytu.

O06o01maronee NOBTOpeHue

Ponp Qusukm u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJIbHOM W JTHUYECKOW cdepax NesATeNbHOCTH 4YEJIOBEKa, POJib U MECTO
GU3MKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
¢dusnueckoil Teopur B GOPMHUPOBAHUU TIPEJICTABIICHUNA O (PU3NYECKON KapTUHE
MHUpa, MECTO (PHU3UYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kkitacce oCyImecTBIseTcs C
Y4ETOM COJIEPKATENBHBIX MEXKIIPEAMETHBIX CBA3E€U C KypcaMHU MaTE€MaTHUKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJICHHE, HAy4YHBIN (DakT, rumores3a, puznueckas BETWYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKUE
byHKIMU: CUHYC, KOCHUHYC, TaHT'€HC, KOTQHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECCTBO, BEKTOPHI U UX MPOCKIIUU HA OCH KOOPJUHAT,
CJIO)KEHHUE BEKTOPOB, MPOU3BOJIHBIC AJIIEMEHTAPHBIX (PYHKIUN, MPU3HAKH
10100Ms TPEYTOJIbHUKOB, ONIPEIeNICHUE IUTOIIAIN TUIOCKUX PUTYpP U 00bEMa Te.

buonoeus: »nekTpuyeckue SBICHUS B KHBOW MPUPOJE, KojieOaTeIbHbIC
JIBUKEHHUS B )KMBOW MTPUPOJE, ONTUUYECKUE SIBJICHUA B )KMBOW IPUPOJIE, IEUCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAsT CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAUIMYECKOW  PEIHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

leoepaghus: marHuTHBIE TOJMIOCA 3€MJIM, 3QJICKH MATrHUTHBIX PYII,
(doTOChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIIETPSICEHHIA.

Texnonozus: TVHUM DIIEKTPOIIEpEad, TEHEPATOp MEPEMEHHOTO TOKA,
3JIEKTPOJABUTATEIb, MHAYKIIMOHHAA ME€Yb, Pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, mpOeKIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA,
coJIHEeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
ob6pazoBaHus (6a30BbI YPOBEHB) JOJDKHO O0CCIICUUTh JOCTHUKEHUE CISTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEHUSI y4yeOHOro mpenMera «Du3NKay»
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIIECTBa,
pacllMpeHue >KU3HEHHOI'O OIbITa H ONbITAa JESITEIbHOCTH B IIPOLECCe
peain3ali OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKOM TTO3UIIUU 00YUAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX TyMAaHUCTUYECKUX U
JEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTbH BECTU COBMECTHYIO JECATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHME  B3aUMOJECUCTBOBAaTbH C  COLUUAIBHBIMA  HHCTUTyTaMH B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOUIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CITOCOOHOCTh OIIEHUBATh CUTYaIlUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YMCJIE B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAas ACTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

S) TpyA0BOIr0 BOCIIMTAHUS:

HWHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBEHOM eI TEIBHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayiield mNpoeccuu U peaiu30BbIBaTh COOCTBEHHbBIC JKHU3HEHHBIE
IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4YecKOro BOCIMTAHUS

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TI0OAIBHOTO
XapakTepa SKOJOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JACATEILHOCTH HKOJOTUYECKON HaNpaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAyYHOW NESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHus: (U3UKU OCYIIECTBIATh TMPOCKTHYID M  HUCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble J1ornueckue qeMCTBUA:
CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  IPoOIIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU NEATEILHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUHU HX
JIOCTHIKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOPEUYMSI B  pacCMaTPUBACMBIX
(GU3HUECKUX SBICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;
BHOCHTb KOPPEKTUBBI B JEITEIbHOCTb, OIIEHHUBATh COOTBETCTBHUE
PEe3yJIbTATOB LIENSM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;



KOOPJIMHUPOBATh M BBIMOJTHATH pPabOTy B YCJIOBHUSX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBhlIe ucciieqoBareLCKue 1eCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMH
duznyecKoil HayKu;

BJaJeTh  HaBBIKAMH  y4eOHO-MCCIENOBATENbCKOM WM MPOCKTHOU
JCATEIIBHOCTH B  00NMacTH (PHU3UKHA, CIHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (GU3UIECKOTO COJIEPIKaAHUS,
MIPUMEHEHUIO PA3INIHBIX METOJIOB TTO3HAHNS,

BIIAQJICTh BUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEpIpETaly, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOAUTh apTyMEHTHI IS JT0Ka3aTeIbCTBA
CBOUMX YTBEP)KICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJa4d PpPe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa3oBaTEIbHOM
JeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JaCTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUrHHAIbHBIC TOAXOAbI U PEIICHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIJICTh HABBIKAMU MOTy4YeHUS HHGOPMAIH (PHU3NIECKOTO COJEPIKAHMS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIISATH TMOUCK, aHAJM3,
CUCTEMATHU3AINIO0 U WHTEPIPETAUI0 WHPOPMAIIMU Pa3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AITMOHHBIX
3a7a9 ¢ COOJIFoACHUEM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpEeKeHMs, TPABOBBIX M OJTHUUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUSA B Pa3iIMUHBIX (opMaTax C
yuéTOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHBIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIATh OOLIEHHME Ha ypokax (U3UKKM M BO BHEYPOUYHOM
NEeATEINbHOCTH;

pacrno3HaBaThb NPEINOCBUIKM KOH(MJIMKTHBIX CHUTyallMil W CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIIOJI30BATh PEUMYIIECTBA KOMaHAHOW U HHIMBH1yaJIbHON
padoTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

IIPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTABIATH IUIAH ACHCTBUIA,
pacupenensaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU padoThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa U KAXKIOIO0 y4aCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C IMO3ULHMM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIJISITh TNO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSTENILHO OCYIIIECTBIIATH TO3HABATEIBHYIO IEITEIbHOCTh B 00J1acTH
GU3UKK W aCTPOHOMHHM, BBIABJISTH NPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUs PAacUETHBIX U Ka4€CTBEHHBIX
3a/ay, TJIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKu y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceO0s
OTBETCTBEHHOCTb 32 PEILLICHUE;



OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABATEJIbHOM pediiekcud Kak OCO3HAaHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

HCIIOJTH30BATh MPUEMBI pedICKCHH JIJISl OIEHKH CUTYaIlNH, BRLIOOpA BEPHOTO
peIIcHMUS;

yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO HX
CHIDKEHHIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JIPYTUX TPU aHAJU3e PE3yJIbTaTOB
NeSATETHHOCTH;

MIPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEro oOIero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, MIPEITOJIAr AFOITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHHWs,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBICHUS pa3BUTUS COOCTBEHHOM
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKJIIOYAIOIIEN0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHUE, CIHOCOOHOCTh aJanTHUPOBATHCS K
AMOIIMOHAJIBHBIM U3MEHEHUSAM U MPOSIBISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCHexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOAS U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh TMOHUMAaTh  SMOIMOHAIBHOE
COCTOSIHUE APYTUX, YUUTHIBATH €TI0 MPU OCYIIECTBICHUH OOILIEHUS, CHOCOOHOCTD
K COYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPauMBaTh
OTHOILIEHHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, MIPOSIBIIATH MHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.



IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 kiacce mpeIMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y 00OYYAIOIINXCS YMEHUI:

JE€MOHCTPUPOBATh HA MIPUMEPAX poOJib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBIBaTh TPAHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, MHEpLMAJIbHAs CHUCTEMa OTCuéTa, aOCOJIOTHO TBEpAOE
TEJN0, WICAIBHBIM a3, MOJEIH CTPOEHUS ra30oB, KUAKOCTEW U TBEPIBIX TEII,
TOYEUHBIN 3JIEKTPUYECKUIA 3apsi/i IPU pelieHn (PU3NUECKUX 3a/1a4;

pacro3HaBath (PU3NYECKUE ABJICHUS (MPOLECCHl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE
IBWKEHUE, CBOOOJHOE MAJICHUE Tel, JIBHXKEHHE IO OKPY>KHOCTH, WHEPIUS,
B3auMojeiicteue Tten, AuPQy3us, OpOyHOBCKOE JABUKEHHE, CTPOECHHE
KUAKOCTEH W TBEPIBIX Tel, HM3MEHEHHE O0bEMaA Ten MpU HarpeBaHUU
(oxJtaXxaeHnn), TEIJIOBOE PaBHOBECHE, UCIIAPEHME, KOHICHCALMs, IJIaBJICHUE,
KpUCTaUIA3aLUs, KUTICHUE, BIAXKHOCTD BO3yXa, IOBBILICHNE 1aBJICHUS T'a3a IIPU
€ro HarpeBaHuM B 3aKPBITOM COCYJIE, CBSI3b MEXY apaMeTpaMU COCTOSTHUS ra3a
B M30IIpoIleccax, AMEKTpU3alus Tejl, B3aUMOJCHCTBUE 3aPs/I0B;

OTHCHIBATh MEXaHUUYECKOE JBUKEHHE, UCTIONB3Ysl (PU3HUUECKUE BEJINYUHBIL:
KOOpJMHATA, MyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPTHs], TOTEHIMAIbHAs SJHEPTUsl, MEXaHUUYECKas
paboTa, MeXaHMuYecKass MOUIHOCTb; IPU ONHUCAHUM NPABUIBHO TPAKTOBATH
(U3HYECKUIl CMBICI HUCIOJIb3YEMbIX BEIUYHMH, UX OOO3HAYEHUS U €IUHUIBI,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUUUHY C IPYTUMU
BEJIMYMHAMU;

OMKCHIBATh M3YYECHHbBIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIEHUE Tra3za, TEeMIlepaTypa, CpeaHss
KUHETHYECKast SHEPTHUS Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TMPaBUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYUH, UX O0O03HAUYEHUS U €IUHUIIbI, HAXOAUTh (HOpMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMHU BEJIHMUMHAM;



ONUCHIBATh  M3YYEHHBIE  DJEKTPUUECKHME  CBOICTBA  BelIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIONB3Ys] (PU3MUECKHE BEITMYNHBI:
ANEKTPUUYECKUH 3apsill, JIEKTPUUECKOE OJIE, HAPSHKEHHOCTD IO, TOTEHIMAT,
Pa3HOCTh TOTEHIMAJIOB; MPHU OINWCAHWU MPaBUIBHO TPAKTOBaTh (HU3UUECKUUN
CMBICT UCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUSI U €JAUHUIILI; YKa3bIBaTh
dbopMynBl, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYI0 BEIUYMHY C JIPYyTUMHU
BEJINYNHAMU;

aHAIM3UPOBATh PUZUYECKUE MTPOLIECCHI U ABJICHHUS, UCTIONb3Ys PU3NUECKHE
3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BCeMUPHOTO TAroTeHus, I, I u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUsS MEXaHWYECKOW HHEPruM, 3aKOH COXPAHEHUs HMITYJIbCa,
MPUHLNI CYNEPIO3UIUNA CUJI, IPUHIIUAI PABHOMNPABUS WHEPLHUAIBHBIX CUCTEM
OTCUETa, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BBIC
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTHH TEIJIOBOTO JIBUKEHUS MOJIEKYI
Cc aOCOJIIOTHON TemmepaTypol, TEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMS JJIEKTPUYECKOTO 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuvaTh
CIIOBECHYIO (P OPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTHUYE€CKOE BBIPAYKEHUE U YCIIOBUS
(rpanuIel, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TMPUHIUIIBI JIEUCTBUS MAIllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MACHOTO UCIIOJIb30BaHUS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATDh JKCHEPUMEHTHI MO0 HCCIAEAOBAHHUIO (DU3UYECKUX SIBICHUU U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM
dbopmynupoBath IpodiieMy/3aadyy W THUIOTE3y YYCOHOTO OSKCIIEpHMEHTAa,
coOMpaTh YCTAHOBKY U3 MPEMJIOAKEHHOTO OOOPY/IOBaHUS, MPOBOJUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEITUYHH,
IpyU ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 H3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH IMOTPEMIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCHUMOCTH  MEXAYy (U3UYECKUMHU BEJIMYMHAMH C
WCTIOJb30BAaHUEM MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKcHpoOBaTh PE3yNbTATHl MOJYYCHHON 3aBHCHUMOCTHU (DU3UYECKUX BEIMYMH B
BHJIe TaOJIUII U TPaUKOB, JAeNIaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS,

cobJiroaaTh MpaBuia 6€30MacHOIO TPY/la PU MPOBEACHUN UCCIIEIOBAHUN B
paMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HUCCIIEIOBATEILCKON M TMPOEKTHOU
TESTETLHOCTH C UCIIOJIb30BAHUEM U3MEPUTETBHBIX YCTPOUCTB 1 1abOpaTOPHOTO
000pyI0BaAHUS;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHONW (PU3NYECKONW MOJIEINbIO,
UCTIONBb3Ysl (PU3MYECKHUE 3aKOHBI U TMPUHIIMIIBI, HA OCHOBE aHajdu3a YCIOBUS



3aJaui BBIOUPATh (PU3UUECKYIO MOJIENb, BBLACIATH (DU3MUECKUE BEIUYHHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ PEIICHHUs, POBOIUTH PacuEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUMHBI;

pemarb Kau€CTBEHHBIE 3a1a4u: BBICTPanBaTh JIOTUYECKHU
HEIPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHUH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE  TEXHOJOTUM  JUIsl  TIOMCKAa, CTPYKTYypHUpPOBaHUS,
UHTEpNpETallid W  TMPEACTaBICHUS Y4eOHOW UM HAYYHO-TIOMYJISIPHOMN
uHpOpMallMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIHUIO;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B NOBCEAHEBHOM KU3HU
U1t oOecreueHrs 0€30MacHOCTU MPU OOpaIleHUH C TPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JIJIsl COXPAHEHHUS 3[J0POBbsI U COOIIOCHHUSI HOPM SKOJIOTHYECKOTI0
IIOBEJICHUS B OKPY’KAIOILLEH Cpelie;

paboTaTth B TpYIIE C BBITOJIHEHHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATh PadOTy TCPYMNIbl, PALMOHAIBHO PACHPEACNATh OOS3aHHOCTU U
IUIAHUPOBATh  JICATEIBHOCTE B  HECTAaHAAPTHBIX CUTYyalMsX, aJeKBaTHO
OLICHMBATh BKJaJ  KaXIOr0 W3 YYaCTHUKOB TpyHmbl B  PEIICHHE
paccMaTpuBaeMOU MPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON NESATENBHOCTH JIOJEH, HEITOCTHOCTh U €IMHCTBO
(u3HUecKoi KapTUHBI MUPA;

YUHUTHIBATh TPAHMUIBI MPUMEHEHUS HM3YyYEHHBIX (PU3NYECKUX MOJEei:
TOYCUHBIN JJICKTPUYECKUN 3apsi, JIyd CBE€Ta, TOYCYHBIM HCTOYHUK CBETA,
AlepHas MOJENb aToOMa, HYKJIOHHAs MOJIEJIb aTOMHOrO siapa NpH pPELIECHUU
du3nueckux 3aaay;

pacno3HaBaTh (pU3HMUECKUE ABICHUS (TIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB  DJJICKTPOAMHAMHKMA U  KBAHTOBOM  (DUBMKH:  AJIEKTpUYECKas
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA,
B3aUMOJICHICTBME  MAarHUTOB, JJEKTPOMAarHUTHAasT  MHAYKLUS, JEUCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYUIMICS  3apsj,



ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHENMHOE PACHpOCTPaHEHHUE
CBETa, OTpaKECHUE, MpesioMiIeHne, nHTepdepeHIus, MMPpakiuus U TOIIpU3aLUs
CBeTa, Iucrepcus cBeta, hoTtodniekrpudeckuit a¢pdext (hororddekr), cBeToBOEC
NABJICHHE, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTb;

ONKCHIBATh U3yYEHHBIE CBOICTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOIB3Y (PU3NYECKHUE BEIIUYUHBI:
ANEKTPUUYECKUN 3apsif], CUJla TOKA, JIEKTPUUECKOE HAMPSHKEHUE, IIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIAs cuila, padoTa TOKa,
MHIYKIUS MarHUTHOrO moJjisi, cuwia Amnepa, cuwia JlopeHia, HUHAYKTUBHOCTh
KATYIIKH, SHEPTUs 3JEKTPUUYECKOIO0 U MATHUTHOTO MOJIEH, MEPUO M 4acTOTa
Koie0aHuil B KoJeOaTeIbHOM KOHTYpe, 3aps]l U Cujla TOKa B IIpoLecce
FapMOHUYECKHUX 3JEKTPOMArHUTHBIX KOJ€OaHH, (POKYCHOE pPAaCCTOSHHE U
ONTHYECKas CHJIA JIMH3bI, TP ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKHIA
CMBICII HCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUsT U E€JIMHULbI, YKa3bIBaTb
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYMHAMU;

ONKCHIBATh HM3YYEHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
(u3HUecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMMYJIbC (POTOHA, MEPUOJ TOJIypaclaa, dHEPrus
CBSI3U ATOMHBIX sIJI€P, TPH OMMCAHUH TTPABUIIHHO TPAKTOBATH (DU3UUECKUIN CMBICIT
UCIIOJIb3YEeMbIX BEJIMYMH, UX 0003HAUYCHMSI U €JUHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBA3BIBAIOIIUE JAHHYI (PU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
BBIYUCIISATH 3HAYEHUE (PU3NUECKON BETUYUHBI;

aHATM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SBIICHUS, UCTIONIb3YS (Pr3nUYecKue
3aKOHBI U TPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEA0BATEIBLHOTO U MAPAJIIEIBHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKk0H 3JEKTPOMarHUTHON
MHIYKUWW, 3aKOH MPSIMOJMHEHHOTO paclpOCTPAHEHHUS CBETa, 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHHSI CBETA, YPABHEHHE OWHIITEHHA IS
dororddekra, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHUsl 3JIEKTPUYECKOIO 3apsia, 3aKOH COXPAaHEHHs MacCOBOT0O YHUCIa,
noctyiarel bopa, 3aKoH paaMOaKTUBHOIO pacrnajga, NpU 3TOM pa3auvarh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, Er0 MAaTEMAaTUYECKOE BHIPAKEHHUE U YCIIOBUS
(rpanuIlel, 00J1aCTH) TPUMEHUMOCTH;

ONpEeNeNIATh HaNpaBJICHUE BEKTOpAa HWHAYKIIMM MArHUTHOTO  IOJS
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl Jlopeniia;



CTPOUTh M OINHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IIJIOCKUM 3E€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHM: MPHU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
Opyd HSTOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMTHOCTEN U3MEPEHUM;

MCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIIOJIb30BaHUEM
OPSIMBIX H3MEPEHHM: TpPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (UKCHUPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH B BHUJIE TAOJIHUIl U
rpauKoB, A€NIaTh BHIBOABI [0 pE3yJbTaTaM UCCIIEAOBAHMS;

co0JiroAaTh MpaBuiia 0€30MacHOIO TPY/ia P MPOBEICHUH UCCIICI0BAaHUN B
paMKax Y4eOHOro 3KCIIEpPUMEHTa, y4eOHO-UCCIEIOBATEIbCKOM U MPOEKTHOU
JESITETLHOCTH C UCIIOJIb30BAHUEM U3MEPUTETBLHBIX YCTPOUCTB U 1a0OPaTOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONB3ysl (PM3MYECKUE 3aKOHBI M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/lauyu BHIOMpPATh (DU3MUECKYIO0 MOJIEIb, BBIACHATh (PU3NYECKUE BEIMYUHBI U
dbopmybl, HEOOXOUMBIE ISl €€ pellIeHUs, TPOBOAUTL PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NIECKOM BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCTIOJIb30BaTh ~ TIPM  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
MHQOpMAIIMOHHBIE  TEXHOJIOTUM  JUJIsi  TIOMCKa, CTPYKTYypHUPOBaHUS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TOMYJISIPHON
nHpopMaluy, TMOJYYeHHOM U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, pasziuyaTh yCIOBHUS WX 0€30MacHOr0 HUCIHOJIb30BaHUS B
IMOBCEJHECBHOM KU3HU;

MIPUBOJAUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apYyOCKHBIX YIEHBIX-(DU3HUKOB
B Pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHUH;



UCTIOJIh30BATh TEOPETHUECKUE 3HAHUS 10 (PU3HUKE B IMOBCEIHEBHON JKU3HU
11 obecriedueHus: 0€30MacHOCTH MPH 0OpaIlleHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBbS U COOIOZICHUSI HOPM SKOJIOTUIECKOTO
TIOBE/ICHUSI B OKPYXKAIOIIECH Cpeie;

paboTaTth B TpyNIe C BBITOJHEHHEM PAa3UYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PANMOHAIBHO paCIpENesaTh O0S3aHHOCTH H
IUIAHUPOBaTh  JICSATENBHOCTh B  HECTAHAAPTHBIX CUTYalUsAX, aJCKBAaTHO
OLICHMBATh BKIQJ KaXJIOTO M3 YyYaCTHUKOB TPYNIBI B  pEIICHUE
paccmaTrpuBaeMoi TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazngen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®uzrKa 1 METO/Ibl HAY4YHOTO MMO3HAHUS 2 bubmorexa HOK
’ A ya https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmnoreka [JOK
2.1 Kunewaruka > https://m.edsoo.ru/7f41bf72
29 Jnamixa 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM
' TEOPHUHU
3.2 OCHOBBI TEPMOJMHAMUKHU

9

10

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




Al"pel"aTHBIe COCTOAHHA BCUICCTBA.

bubmuoreka [JOK

3.3 5
®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. DJJIEKTPOJINHAMUMUKA
bubmuoreka [JOK
4.1 JIeKTpoCTATHEA 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIM 251eKTpUYecKkuil TOK. Toku 2 bubmuoreka [JOK
' B Pa3JIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM uu@poBbIe
Ne ni/mm P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHo€e noje. J1eKTpOMarHuTHast 1 | 3 bubnuorexa [HOK
’ WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4yecKue U 3JIEKTPOMAarHUTHBIE 9 | bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
5 MexaHnyecKue U 3J1€KTPOMArHUTHbIE 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c¢
bu6nuoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c¢
Hroro no pasneny 24
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OcCHOBBI CIELIMATIBHOM TeOpUn 4 | bubmuoreka [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA




4.1 O1eMeHThI KBAHTOBOU ONTHKU 6 Bubmaorexa ITOK
’ https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [IOK
4.2 4
Crpoenme aToma https://m.edsoo.ru/7f41c97c¢
bu6nmoreka [IOK
4.3 A 5
TOMHOE A/pO https://m.edsoo.ru/7f41c97c¢
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnnoreka IIOK

5.1 Daeme aCTPOHO actpodus 7 1
FICMCHTEL ACTPOHOMHI H ACTPODH3HIKH https://m.edsoo.ru/7f41c97c¢

Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6mmoteka [IOK
6.1 06006 4
ODTIATOIEE TIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘ ‘

OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 4 7




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IIpakrnueckue
n/n Bcero H3yueHusi oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
®dusnka — HayKa O PUPOJIE.
1 Hayunsie MeT(})]K bl HO?I:)H:HI/UI 1 bubmmorexa LOK
yi g https://m.edsoo.ru/ff0c32e2
OKPYKAaroIIEero MUpa
Ponb u MecTo pusuku B
OpPMHUPOBAaHUH COBPEMEHHOU
2 Eap HOI:I;I KapTUHBI nfn a, B 1 bubmmorexa LHOK
v P . b3, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
oen
MexaHnueckoe ABUKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHMYECKOTO | bubmmorexa [JOK
newxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE ] bubmmoreka [JOK
JOBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE | bubmuoreka [JOK
MPSMOJIMHENHOE IBUKEHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6nuoreka [IOK

¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/ff0c39cc




KpuBonuneliHoe IBUXEHUE.

bu6nuoreka [IOK

! JABIDKCHHE MATEpHATLHOI TOHKIL https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
[IprHIHAII OTHOCUTENBHOCTH

g lNanunes. MnepuuanbHble bubnmoreka [JOK
cuctemsbl otrcuera. [lepBrblit 3aK0H https://m.edsoo.ru/ffOc3be8
Hsrorona
Macca tena. Cuia. [punnun

9 CyNepIo3uIuu cwil. Bropoii 3akoH bubnmnorexka HOK
Hprotona niig matepuanbHOM https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tpernii 3akoH HproToHa 111 bubnuoreka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. Ileppas bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKAasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 TpeHus. Cuita COnpoTUBIIEHUS bubmuoreka [JOK
[P JBYKEHUH Te€Jla B JKUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[ToctynarenbHO€E U BpalmaTeabHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO

14 tesna. MoMeHT cuiibl. [liieuo cuisl. brbmorexa [OK

VYcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6




15

16

17

18

Nmnynbc MaTepuaibHON TOUYKH,
CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaGota 1 MOIITHOCTD CHITBI.
Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema 00
W3MEHEHUN KUHETHYECKOW
SHEPTrUu

[ToreHunanbHas SHEPruUs.
[ToreHnnanpHas SHEPrUs ynpyro
ne(pOpMHUPOBAHHON MPY>KUHBI.
ITorennmansHas 3HEPrUs TENIA
BOJIM3U MOBEPXHOCTH 3eMIIN

IToTreHnmanbHbIE U
HENOoTEeHUMaIbHbIE CUIIbL. CBS3b
paboThI HEMOTEHIMATIBHBIX CUII C
U3MEHEHUEM MEXaHUYECKON
SHEPIMH CUCTEMBI T€J. 3aKOH
COXPaHEHHUs MEXaHNYECKON
SHEPIruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

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

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGoparopHas paboTa
«MccnenoBanue cBsi3u pabOTHI
CHUITBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tejla Ha




IpUMepe PacTSKEHHS] pE3UHOBOTO
KIyTay

20

KonTtponbHas pabora o Teme
«Kunemaruka. JIluHamuka.
3aKOHBI COXPAaHEHUS] B MEXaHHUKE»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

XapakTep JBUKCHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mopenn cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TeJ
Macca monexyi. KonnuectBo
BemectBa. [locTostHHas ABoraapo
TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIxana remneparyp Llenbcus

25

Uneansuerii raz B MKT.
OcHoBHOe ypaBHeHne MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeTHE KNHETUYECKOU
OHCPIrur ABMIKCHUA MOJICKYJI.
YpaBHenue Menaeneepa-
Knaneiipona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a30BbIE 3aKOHBI




JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEXK]ly TapaMeTpaMH COCTOSTHUS
pa3peRKEHHOTO ra3a»

29 N3onporiecchl B uaeaaibHOM raze u bu6nuoreka [IOK
uX rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 CITIOCOOBI €€ M3MCHEHUSI. bu6mmoreka [IOK
KomudecTBo TermioTsl 1 padoTa. https://m.edsoo.ru/ff0c5952
Bnytpennss sneprus
OJHOATOMHOI'O UJICAJIbHOTO ra3a

31 Bunae! rerionepenaun bubmmorexa OK

https://m.edsoo.ru/ff0c5c36

YnenbHas TEMIOEMKOCTh
BemectBa. KomuecTBo TEMIOTHI bu6mmoteka [IOK

32 N
npu Teruionepeaade. AnuadaTHbli https://m.edsoo.ru/ff0c5¢36
rpouecc

3 [IepBblil 3aKOH TEPMOAMHAMUKH U bubnmnorexka HOK
€ro IpMMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs mporieccos B

34 npupone. Bropoii 3akoH bubmorexa [TOK

https://m.edsoo.ru/ff0c6230

TEPMOJIMHAMUKH

35 [Tpunuun nevicteus u KIT bu6nuorexa [IOK
TETIJIOBOW MaIlIUHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KIT/1




DKOJOoru4ecKue MpoOIeMbl

37
TEIIOIHEPTETHKU
O0001IaroIMi YpoK
38 «Monekyns Haf}llp ¢uznka. OCHOBBI bubmmorexa LOK
yip ' hitps://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKH
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)
[TapooOpa3oBaHue u
40 KOHIeHcaus. Mcnapenue u Bubmaorexa ITOK
A T P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOIIOTHAS M OTHOCUTEIbHAS
41 BJIAJKHOCTB BO3IyXa bubmmorera OK
- Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsrii map
TBépnoe Teno. Kpucrammueckue
1 aMopdHBIE Tella. AHU3OTPOIUS
42 CBOﬁCI;E) KpHUCTALI0B. JKu EI/IC bubmotexa LOK
p - RHA https://m.edsoo.ru/ff0c65£0
kpuctayibl. CoBpeMeHHBIE
MaTepuabl
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VenpHas TEMI0TA IUIABICHUSI bubnmorexa LOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [IOK
44 VYpaBHEHUE TEIUIOBOro Oajganca
P https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell.
. bubnuotexa [JOK
45 DnekTpuyecKkui 3apsia. /IBa Buaa

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0c6bcc




[TpoBOAHUKY, TUANEKTPUKH U
MOJIYTIPOBOTHUKU. 3aKOH

bu6nmoreka [IOK

46
COXPAaHEHUS BIIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsjia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. Toueunsbriit bubmorexa [IOK
Y ' . https://m.edsoo.ru/ff0c6ced
3JIEKTPUYECKUI 3aps]l
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3suuuu bubnmnorexka HOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmotexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
50 AJIIEKTPOCTATUYECKOM TTOJIE. bubnmnoreka [JOK
JvanexkTpudeckast https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTD
bu6nuoreka [IOK
51 Onektpoémkocth. KoHnmencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPTUs bubmorexa [TOK
A pa. P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGoparopHas paboTa
53 "N3mepeHue 31IeKTPOEMKOCTH

KOHeHcaTopa"




54

55

56

[IpuHIMn gericTBUS U
IPUMEHEHHE KOHJICHCATOPOB,
KOIMPOBAJILHOI'O alapara,
CTPYHHOIO IIPUHTEPA.
DneKTpocTaTHUecKast 3alliuTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymecTtBoBanusl. [locTosHHBIHI
tok. Cuia Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka 1enu

[TocnenoBarenbHOE,
napasuieIbHOE, CMEIIaHHOe
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHS
PE3UCTOPOBY

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

58

PaGota u momrHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJi OTHOM
(3aMKHYTOH) 3JI€KTPHYECKOI
nenu. Kopotkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«3mepenne DJ1C nctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc7838

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc7ae0




59

60

DJIeKTpOHHAsS TIPOBOJMMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBJICHUS] METAJJIOB OT
TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBA 3JIEKTPOHHBIX ITYYKOB

61

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoAuMOcCTb. CBoiCTBa p—n-
nepexona. [lomynpoBogHHKOBBIE
IPUOOPHI

bubnnoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOPax
U pacIiaBax JIEKTPOJIMTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMALUs. DIEKTPOIIN3

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUUECKHI TOK B ra3ax.
CaMOCTOSITeTbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [Inazma

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

64

DnexTpuueckue npuOopsl U
YCTPOHCTBA U X PAKTUIECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0€301acHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«NEKTPOIUHAMUKA)»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c88be




KonTponbhas pabota no teme
«nektpocratuka. [locTostHHBIN
3NEKTpUYeCKUil ToK. Toku B

66 A3JIMYHBIX CpPeax» 1 bubmmorexa LOK
P N ped https://m.edsoo.ru/ff0c8a8a
/Beepoccuiickas mpoBepovHast
pabota npu MpoBEACHUHN HA
OyMa)KHOM HOCHUTEJIE
PesepBHblil ypok. KonTpoiabHas
67 aboTa 1o Teme 1 bubmorexa [OK
%,) " https://m.edsoo.ru/ff0c8c56
DneKTpoJuHaAMHKA
68 PesepBublit ypok. O0oOmaromuit 1 bubnmnorexka HOK
ypok 1o reMam 10 knacca https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOT'PAMME




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[TocTossHHBIC MATHUTHI U UX
B3auMO/IeicTBUE. MarHuTHOE
. bubmuoreka [JOK
1 noJsie. Bektop MaruuTHOI 1
. https://m.edsoo.ru/ff0c9778
WHIYKUIWA. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C
) TokoM. OmBIT DpcTeaa. | bubnunoreka [JOK
B3anmopeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnas pabora
3 «/3ydeHre MarHuTHOTO TOJIS 1 1 bubmorexa HOK
ya https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM. Cuiia
4 Awmnepa. JlabopaTopnas pabota 1 1 bubmuorexa [IOK
«HccnenoBanue nNeicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»
5 JleficTBME MarHUTHOTO TTOJIS Ha ] bubmuoreka [JOK

JBUKYIIYIOCS 3apsSKEHHYIO

https://m.edsoo.ru/ff0c9df4




gactuity. Cwia Jlopenma. Pabora
cuibl JlopeHua

DNeKTpOMarHuTHast UHIYKITHSI.
IToTOoK BEKTOpa MarHUTHOM
150301090020, 1 (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
nnaykuuu Papanes

Jlaboparopuas pabora
«HccienoBanue sBiaeHUS
AJIEKTPOMArHUTHON MHYKIIUN))

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

NunykTuBHOCTS. SIBICHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHIL,
MHYyKLHOHHAs [1€Yb

10

O6o0maromuii ypok «MarautHoe
noJje. DJIeKTPOMarHuTHast

WHIYKITHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHuTtHoOe 1oJe.
DNeKTpOMarHuTHasi UHIYKLUS»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58




12

13

14

CB0OO/IHBIC MEXaHHYECKUE
KosieOanust. apMoHUYECKHe
KoJsieOaHust. YpaBHEHHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue 3aeprun

JlaGoparopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
MeproJia MajbIX KojeOaHHil Irpy3a
Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
Koje0aHus B UA€aTbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaorus Mexmay
MEXaHUYECKUMH U
AJEKTPOMArHUTHBIMU
KoJe0aHusIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJIealbHOM KOJIe0aTeILHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyXaroOMINX
KoseOaHusx. BolHyXIeHHbIE
MEXaHHUYCCKHE KOJICOaHNs.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMArHUTHBIE KOJICOaHMS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86




17

18

19

20

21

22

[TepemeHHBIN TOK.
CunyconaJIbHbIN IEPEMEHHBIN
TOK. MOILTHOCTH IEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JEUCTBYIOLIEE 3HAYEHNUE CHUIIbI
TOKA U HANPSKEHUS

Tpancdopmarop. [IponsBosacTso,
nepenavya u norpedieHue
JIEKTPUYECKON YJHEPTUU

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHUE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa MepeMeHHOro
TOKa, TUHUH 3JIeKTporepeaay

DKOJIOTHYECKHE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTrypa ncnonbszoBaHus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HU

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuIiHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

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




BHGKTPOMaFHI/ITHBIe BOJIHBI, UX

bubmuoreka [JOK

23 cBoMcTBa U ckopocTsh. IIkama
p https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHuMnIBI paTIUOCBs3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnonokamus
)5 KonTponbHas padota bubnuoreka [IOK
«Konebanus 1 BOJIHBI https://m.edsoo.ru/ff0cc6f8
[Ipsimonunelinoe
26 pacrnpocTpaHeHHE CBETa B bu6mmoreka [JOK
oaHOpoaHOM cpene. Toueunbli https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 otpakeHus cseta. Iloctpoenue bubmmorexa [IOK
p L p https://m.edsoo.ru/ffO0cd4eQ
M300pakeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
)3 BHYTPEHHEE OTPaKEHUE. bubnnorexa [JOK
IIpenenbHbIi yrom MoaIHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlabopaTopHas pabota
29 «3mepenne nokazareis bubmmorexa [TOK
p https://m.edsoo.ru/ff0cd67a
MPEJIOMIIEHUS CTEKIIa)
JIunzsl. [locTpoenue
30 n3o0paxxkenuit B ma3e. opmyna bubmuorexa [JOK

TOHKOU JIMH3BL. Y BEJIHUEHUE
JIAH3BI

https://m.edsoo.ru/ffOcddle




31

32

JlaGopaTopHas pabota
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

Hucnepcus ceera. CroxxHbIN
cocraB Oenoro cBeta. L[Ber.
JlaGoparopHnas pabota
«HabmroeHne nucnepcun cBeTa

33

WuTepdepenns ceera.
Hudpaxius ceera.
JudpaknronHas pemeTka

bubmuoreka [JOK
https://m.edsoo.ru/ff0ced22

34

35

36

37

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonsapusanus ceera

Onrtuyeckue mpuOOpsI U
YCTPOMCTBA U YCIOBUS HX
0€301MacHOr0 MPUMEHEHUS

['panuiBl TPUMEHUMOCTH
KJIACCUUECKOM MEXaHMUKHU.
[Toctynatel cnennaibHOM TEOPUHN
OTHOCHUTEJIBbHOCTHU

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/1JICHHE
BPEMEHHU U COKPAIICHUE JJTUHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf862

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi ¥ UMITyJIbC
PENATUBUCTCKOMN YacTulbl. CBs3b
MacChl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKos

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68




Kontponbhas padota «OnrTuka.

39 OCHOBBI CTICUATBHOU TCOPHHU bubmorexa HOK
B P https://m.edsoo.ru/ffOCf6f0
OTHOCHTEJIbHOCTH

40 ®oronsl. opmyina [1nanka. bubmuorexa [IOK
DHeprusi U UMIyJbc poToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK

HOIMOTEKA

41 otodddexra. OnbiTer A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.

1 VYpaBHeHue DitHIITEeHA 151 bubnunoreka [JOK
dororddekra. «KpacHas https://m.edsoo.ru/ff0d015¢e
rpanuna» Gotorddexra
JaBnenue cBera. Onbitsl [1. H.

43 JlebeneBa. Xumudeckoe AeicTBUE bubmorexa HOK

slena. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:

44
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T

45 Pemrenue 3agad mo reMme bu6mmorexa [IOK
«DIIEMEHTBI KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE

46 Pesepdopna no paccesHuo o- bubmuorexa [IOK
yactull. [LtanerapHas Mozienb https://m.edsoo.ru/ff0d091a
aToma

bub OK
47 [Toctynatel bopa nommotexa I

https://m.edsoo.ru/ff0dOafa




48

49

50

51

W3nyuenue u nornomeHue
(OTOHOB IIpU MEpeXo0JIe ATOMa C
OJTHOT'O YPOBHS SHEPIUU HA
Ipyrou. Buasl criekTpos

BoaHOBEIE CBOIICTBA YaCTHII.
Bounnbl ne bpoiis.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTYy4CHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OTIpe/ICTICHUIO COCTaBa
PaaNOAKTUBHOTO U3ITYyYEHUS

CgoiictBa anbda-, 6era-, raMma-
u3nyudeHus. Bnusiaue
PaOAaKTUBHOCTH Ha KHUBBIC
OpraHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOca8

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

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B Si7Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipobaemsl,
MIEPCIIEKTUBBI, IKOJIOTUIECKUE
aCIEKTHI SIIEPHON SHEPTETUKH

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356




54

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HaOJI0/IEHUS U pEerHCTpaIuu
areMeHTapHbIX YacTull. Kpyribii
cron «DyHIaMEeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3HUECKOI KapTUHBI MHPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTtanbl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. Buj 3BE31HOTO
Heba. Co3Be3aus, ipKHe 3BE3/IBI,

IJIaHCThI, UX BUIAUMOC IBUKCHUC.

ConneyHas cucTeMa

56

Comnnaue. CoyiHeuHast aKTUBHOCTb.
Wcrtounuk sneprun ConHua u
3BE3]T

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
IJIaBHOM MOCJI€10BaTEIbHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
IIPOUCXOXACHNUN U 3BOJIIOLIUU
ConHua u 3B€311

58

Mneunsiii [1yte — Hama
T"amakTuka. Ilomoxenue u
nemwxkenne Comnna B ['amakTuke.




lanaktuku. Y€pHbIE IBIPHI B
sJIpax rajJakTUK

59

Bcenennas. Paz0eranne
rayiakTuk. Teopus bosbioro
B3pbIBa. PEIMKTOBOE U3TyUCHHE.
MeraranakTuka

60

61

62

63

64

65

Hepetennsie npoGiembl
aCTPOHOMUU

KonTponbHas pabota «neMeHTb
aCTPOHOMUU U acTPOPUIUKK»

O606maromuit ypok. Poib
(bU3UKH U ACTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOU chepax eaTeTbHOCTH
YeJIOBEKa

O6o06maromuit ypok. Pois u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuit ypok. Pomib
¢buznveckoil Teopun B
(bopMHpOBaHUU MPEICTABICHUH O
¢bu3nveckoil kapTUHE MUpa
O6o06maromuii ypok. Mecto
¢u3nvecKkoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX




€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O IPUPOE

66

PesepBHbIil ypok. MarautHoe
nosie. DJIeKTPOMarHuTHas

HHAYKIOUSA

67

68

PesepBHbliil ypok. OnTuka.
OcHOBBI cIELIMATIBHOM Teopun
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBanToBas

¢u3uka. JeMeHTbl ACTPOHOMUU
1 acTpou3nuKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Ousmka, 10 kmacc/ Mskumes I'.4., byxosues b.b., Corckuii H.H. mon
penaknueri [lapdenteeBori H.A., AxkmuonepHoe ob6mectBo «M3maTenbcTBO
«IIpocBenienue»

* Ousuka, 11 xmacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. mon
penakiueit IlapdentreBoii H.A., AkuuonepHoe oOmiectBo «M3aaTenbcTBO

«HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®uzuka : 10—11 k1. : moypod. IJIAaHUPOBAHME: MOCOOME IS yduTenen

obmeo6pazosar. opranuzanuit/ B. @. [llunos. —M. : [Ipocselienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET

1.bubmuoreka — Bce mno mnpeamery «Duszukay. — Pexum jgocryna:
http://www.proshkolu.ru 2.BuzaeoonbsiTel Ha ypokax. — Pexum npocryna:

http://fizika-class.narod.ru

3.Enunas xosuteknus UU(POBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum

noctymna: http://school-collection.edu.ru

4 VaTepecHple MaTepuaiabl K ypokaM (U3WKU MO TeMaM; TECThl MO TeMawm;

HarJIgIHbIe MOcoOus K ypokaM. — Pexxum gocryna: http://class-fizika.narod.ru

5. lludpoBbie  oOpa3zoBaTelbHBIE  pecypchl. —  Pexum  jgocrynma:

http://www.openclass.ru

6. DnekTpoHHbIC yueOHMKHU 110 pusnke. — Pexxum nocryna: http://www.fizika.ru
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