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HOACHUTEJBHASA 3AIIMCKA



[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K PE3YJIbTaTaM
OCBOEHHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c ydu€toM (eaepaibHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHLIETILIMY IpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTENbHBIX
opranmsanusax  Poccmiickon — @Pexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1Mo (U3MKE HampaBieHO Ha (QopMUpoBaHHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10-11 kiaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM YypOBHE HAa OCHOBE CHCTEMHO-
NEeATeNIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (u3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeTaIpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAayYHBIMU
y4eOHbIMU TIpeAMeTaMu. B Hel ompenemnsitoTcsi OCHOBHBIE LEIU W3YYCHHS
(bU3UKN Ha YPOBHE CPeHETO 00IIero o0pa3oBaHus, MJIAHUPYEMbIE PE3YyJIbTaThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

yYpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI MO T0JIaM 00YUYEHUS;

e conepkaHue yuyebHoro npenmMera «Pusnka» mo rojgam oOydeHusl.

®du3nka KaKk Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. IlkonbHbIA Kypc QUMK —
CUCTEMOOOpa3yIoMii 1  €CTEeCTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3MYeCKHe 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueit U acTpOHOMHUEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpenesseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cdepe IHEpreTHKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYYEHUSI HOBBIX MaTEPUAIOB C 33/laHHBIMU
CBOWCTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJAJ] B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0OydYarolmuxcsi, B
dbopMupoBaHHEe YMEHUW TIPUMEHATh HAYYHBIH METOJ TIO3HAHUS TpH
BBITIOJITHCHUH UMM YICOHBIX HCCIICIOBAHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHHS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOECHMUSI.



Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SBISIETCS JOTMYECKU
3aBEpUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuan Kypca (HU3UKH
o0beMHEH BOKpYr (usmueckux Tteopuil. Bemymmm B Kypce sBIseTcs
(dopMupoBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaiiys mpearnosiaraeT UCMHOJb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (PU3NIECKON HAYyKH, OCMBICICHUE CBSI3H Pa3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaownoti Hanpasenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKMX M  TEXHOJOTHYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs MNOCPEIACTBOM BBEIECHUS 3JIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PA3BUTUEM TEXHUKHU U TEXHOJOTHM, a Takke 00CYKIEHUS
npo0jieM  palMoOHAIbHOIO  MPHUPOAOINOJB30BaHHUS U SKOJOTHYECKON
0€30MacHOCTH.

Crep’HEBbIMU 3JIEMEHTAMU Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHus ABISAIOTCA uznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUMN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHAAMEHTATbHBIX 3aKOHOB
U TPUHLWAIIOB B COBPEMEHHBIX IPEACTABICHUSAX O IMPUPOJE, TIpaHULAX
MPUMEHUMOCTH TEOPHUH, Il ONHMCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-ESTEIbHOCTHBI TOIX0J B Kypce (U3UKH peanu3yercs
MPEXKIE BCEro 3a CYET OPraHU3aluy HKCIIEPUMEHTAJIBbHON JESITEIbHOCTH
oOyuatommuxcs. [[ms 6a30Boro ypoBHsSI Kypca (PU3MKA — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTANIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIaDOPATOPHBIX
paboT, KOTOpble B mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHHYECKUX MpPaKTUUYEeCKHX paboT. BeineneHne B yKa3aHHOM I€peYHE
71a00paTOPHBIX padOT, MPOBOJUMBIX AJISi KOHTPOJIS M OLICHKH, OCYIIECTBIISETCS
ydyacTHUKaMu  00Opa30oBaTeNbHOTO TMpOILEcca HUCXOJsi U3  OCOOEHHOCTEH
IUTAHUPOBAHUS W OCHallleHus kaOuHera ¢usuku. [Ipu »TomM obecneunBaercs
OBJIaJIcHHE OOYYaAIOIUMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
MCCJIEIOBAHMs 3aBUCUMOCTEN (PU3NUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEJIOKEHHBIX TUIIOTES.



bonbuioe BHMMaHME yNEiseTCsl PEHICHHUI0 PAacuETHBIX M Ka4eCTBEHHBIX
3anad. [Ipu sTOM Asst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3MYECKOW MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U UHTErpUupys
3HaHHUA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PUINYECKUX SBICHUUA U
IIPOLIECCOB B OKPY’KAIOMICH *KU3HU, TpeOyromre BbiOOpa (PU3NYECKONH MOJEH
JUTSL CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOecCleueHuI0 yuyeOHOro mpoiecca 0a30BBbI YpOBEHb Kypca
GU3UKM Ha YpPOBHE CpEeAHEro oluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSAX MPEIMETHOTO KaOuHEeTa (PU3KUKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAy4yHOro LMKina. B kabunere ¢usuku
JOJDKHO OBITHh HEOOXOAMMOE J1abOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
YKa3aHHBIX B TporpamMMme 1o (PHU3UKE YYCHHUYECKUX MPAKTHYECKUX paboT u
JE€MOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMOHCTpalMoHHOe 00opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M O00ECHeYrBaeT IOCTaHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3WKE KIIOYEBBIX JIEMOHCTPALMNA st
WCCIICIOBAaHMsI M3yYaeMbIX SBIEHHH W TPOIECCOB, OMIUPUUECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe oOOpyIOBaHHE ISl YYEHHUCCKHUX NPAKTHUUECKHUX padoT
(dopMupyeTcsi B BUJi€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOpHOTO OO0OPYIOBAHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHNUY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (dopmupoBaHHE WHTEpEca W CTPEMIICHHUs OOYYaloOUINXCS K HaydHOMY
M3YYCHUIO TPUPOABI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE I[O3HAHUS U
dopMuUpOBaHHE UCCIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOIUM
SIBJIICHHSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa HU3y4eHHUs
OCHOB CTPOCHHS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopmupoBaHHE YMEHHH OOBIACHATH SBICHUS C HCIOJIb30BAHUEM
(Gu3HUecKUX 3HAaHUM 1 HAYYHBIX JOKA3aTeIbCTB;



(dopMupoBaHrEe TMPEICTaBICHUA O PO (PU3UKHU AJIA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUM.

JlocTkeHue TUX 11eliel 00ecneyrnBaeTCsl pEIIeHHEM CIIEIYIONIUX 3a1a4 B
npoliecce M3yYeHus Kypca GU3HKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npuoOpeTeHUE  CUCTEMBbl  3HaHMW 00  o0mux  (U3HYECKUX
3aKOHOMEPHOCTSAX,  3aKOHAax, TEOpUAX, BKIKOYas  MEXaHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHWE YMEHUW MPUMEHSATH TEOPETUUECKHE 3HAHUA IS
OObsICHEHUS (PUBMYECKUX SBJICHUW B MPUPOAEC U ISl TPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs Pa3jIMYHbIX 337a4 C SBHO 3aJaHHOU
du3nuecKoil MOJeNbI0, 3a7a4, MOJAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3JlaHne (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSM 3aJ1auu;
MOHUMaHUE (PUBHYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W TEXHOJIOTMYECKHMX TMPOLECCOB, HWX BIMUSHHUS Ha
OKPYXKaKUIYIO Cpeay;

OBJIaJICHUE METOJIAMU CAMOCTOSATEBLHOIO TUIAHUPOBAHUS U IIPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HHHOpMaInH,
ONpEAETIECHNS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

cO37aHue YCJIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
MCCIIEIOBATEIILCKOW, TBOPUECKOU JIESITEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKe MEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAaHHBIM, YUYWUTEIh JEJIacT BBIOOP
IIPOBEICHUS JTA0OPATOPHBIX Pa0dOT M OMBITOB € YYETOM WHIUBUIYAJTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



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

OcBoenne yueOHoro npeamera «Pu3uKa» HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CJICTYIOIIUX JINIYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pPE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHHA YydeOHOro npeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYarommxcs
PYKOBOJCTBOBAaThbCsl C(OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
pacliMpeHre JKU3HEHHOIO OIIbITa W OIbITa JESITEIbHOCTH B IIpoliecce
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarowmerocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 O0IIECTBA;

OPUHATHE TPAJULIUOHHBIX OOIEYEIOBEYECKMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO1u1ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3ally;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLMAJIBHBIMM  WHCTUTYTaMM B
COOTBETCTBHUH C UX (PYHKLIMUSIMH U HA3HAYCHHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
MIaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATH OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYACh Ha MOPAIBLHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B
NEATEIBHOCTU YYEHOT0;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIEro;



4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKJIKOYAs JCTETHKY HAYYHOIO
TBOPYECTBA, IPUCYLIETO (PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHOHaATbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymied npodeccuu M peain30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE
IUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO B
005acTi (PM3HUKU HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYeCcKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTbh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX IpooIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LEJNE yCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HaNpaBIIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4yHOH JESATENbHOCTH, TOTOBHOCTH B IpOLIECCE
U3ydyeHus (U3MKKM  OCYIIECTBIATH MNPOEKTHYHD U  HMCCIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBUS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTENbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JTOCTUXKECHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTMBOPEYMS B PACCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS] MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTepUaIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBbI B JIESITEIIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pPE3yJIbTATOB LIEISIM, OLICHUBATh PUCKU MOCIIEICTBUN JIESITETbHOCTH;



KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBareLCKUe JeiCTBUSA.

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEHN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJaJ€Th  HaBbIKAMM  Y4€OHO-UCCIIENOBATEILCKOM M MPOEKTHOM
JEeSATEIBHOCTH B 007acT (U3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY ~ TIOMCKY  METOJOB  peleHus 3anad  (U3HUECcCKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB O3HAHUS;

BIIQJIETh BUAAMH JI€ATEIHOCTH MO IOJYyYEHHIO HOBOTO 3HAaHUS, €ro
UHTEpIpETaliy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M AKTyaJlU3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUISl J1I0Ka3aTelbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;

aHaJIM3UpPOBaTh IMIOJYUYEHHbIE B XOJI€ PELICHUS 3aJadyd Pe3yJIbTarThl,
KPUTUYECKA OLEHUBATh MX JIOCTOBEPHOCTH, IMPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa30BaTEIbHOU
NeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIIBHBIC MMOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HaBbIKAMU MOJY4YeHUs MHPOpMaluU (PU3NYECKOTO COACp KaHUS
U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITENIbHO OCYIECTBIISATh MTOUCK, aHAJIU3,
CUCTEMATH3AINI0 U WHTEPIPETANUI0 WHPOPMAIIMU Pa3IMYHBIX BUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpeACTBA HH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B PENIEHUM  KOTHUTUBHBIX,  KOMMYHHUKAaTUBHBIX  H
OpraHM3aIMOHHBIX 33/1a4 C COOMIOZCHHEM TPEeOOBAHMN IPTrOHOMHUKH, TEXHHKHU
0€30MacHOCTH, TUTHEHBI, PECypcoCcOepeKeHusl, MPABOBBIX M ITHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30M1aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPIKaHMS B Pa3iMUHBIX (opMaTax c
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOHpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeiCTBHSA:

OCYIIECTBIATh OOLIEHHME HAa YypokKax (U3UKM UM BO BHEYPOUHOU
NEeATEIbHOCTH;

pacrno3HaBaTb NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd MW CMAr4arthb
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMaTh W MUCIOJIB30BaTh  IIPEUMMYIIECTBA  KOMaHJHOW U
WHJUBUyaJIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JIEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh ILEJIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACUCTBUA IO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JICUCTBHIA,
pacnpenensaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh Pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaKAOTNO yYaCTHHKAa KOMAHJbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJIEH C IO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
obmactn (HU3UKK HW aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh TIJIaH PEIICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacliMpATh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;



JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IPYAUIMU B 0O0JIACTH
(U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBII U  KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTh KOPPEKTUBBI B IESATEIBbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQZIETh HAaBBIKAMU TI03HABATEIbHOM pe(dieKcur Kak OCO3HaHUs
COBEPILAEMBIX JEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YIbTATOB H
OCHOBAaHUI;

UCIOJb30BaTh NPUEMBI peQIeKCUH JUIsl OLEHKHM CHUTyalluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAIM3E PE3yJIbTaTOB
NEeSATENBHOCTH;

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPTyMEHTBHl JPYTrUX MpPU aHAJU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B nponecce 10CcTHKEHUs TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke s YPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroluxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH UHTCIIJICKT, IPEeIoJIararoIui
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJiICHUS pa3BUTUS COOCTBEHHOMH
AMOIIMOHAJILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHUE, CIOCOOHOCTH AaJalTUPOBAaThCA K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSABIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LIEIIN
U YCIIEXY, ONITUMHM3M, MHULIUATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOA U3 CBOUX
BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, VYYWUTHIBaTh €0 TPHU OCYIIECTBICHUU OOILEHUS,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAaWBATh
OTHOIICHUS C APYTUMU JIIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce nmpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM W TBEPABIX TET,
TOYEYHBIN JIEKTPUUECKUN 3apsl IPU pelieHn (PU3NUECKUX 3a7a4;

pacrno3HaBaTh (uU3NYecKue sBJIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJIEKTPOJWHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBJKEHHE, CBOOOAHOE MaJ€HHE Tell, JBHKEHUE 10
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJIKOCTEN U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJaXKJICHUH), TEIJIOBOE pPaBHOBECUE, MCIIApEHUE, KOHJIEHCAIMs,
IJIABJICHWE, KPHUCTAJUIM3ALHUsl, KUIICHHE, BJIAJKHOCTh BO3[yXd, IIOBBILICHHE
NABJICHHUSI Ta3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYHE, CBS3b MEKIY
[IapaMeTpaMM COCTOSIHMS Tra3a B M30IPOLECCax, DJJIEKTpU3alus  Tell,
B3aMMO/ICVICTBUE 3aPSII0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONb3Ys (PU3NYECKUE BETUYUHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHia,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, IOTEHUHWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU TMPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIWYMH, UX O0003HAUECHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMUCBHIBATh U3YYECHHBIE TEIIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBICHUS,
UCTONB3Ysl (U3MYECKHWE BEIMYMHBI: JaBJICHUE rasza, TeMIepaTypa, CpeaHss



KHUHETHUYECKas SHEPTHUs Xa0TUYECKOIO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOro JCHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATH (DU3MUECKUHA CMBICI
MCIIOJIb3YEMBIX BEIUYMH, WX O003HAUCHHUS U EAUHMIIBI, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIC  JJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HMCHOJb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUYECKUH 3apsifl, SJIIEKTPUYECKOE T10JIE, HAIIPSKEHHOCTD MOJIs, TOTCHIUAIL,
Pa3HOCTh MOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMU;

aHAIM3UpOBaTh  (U3UYECKHE TMPOLECChl W SABJICHHS, HUCIHOJIb3YS
(u3nuecKre 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, 11 u Il
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAHUYECKOW SHEPIruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, IPUHIUI CYNEPHNO3ULMU CWJI, IIPUHIIMI PAaBHOIIPABUS
UHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYID  TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBS3b CPEAHEN KMHETHUYECKOW DHEPruu
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHMs 3JIEKTPUYECKOTO 3apsAna, 3akoH KyiioHa,
pU 3TOM Pa3IuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHUECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JEHCTBHUS MAaIllMH, NOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0€30IaCHOrO MCIOJIb30BaHUS
B IIOBCEJIHEBHOM >KU3HU;

BBITIOJHATh AKCHEPUMEHTHI 10 HCCIIECIOBAHUIO (U3MYECKUX SIBICHUNA U
IPOLIECCOB C HMCHOJb30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPHUMEHTAa,
coOUpaTh YCTaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH ONBIT U
(opMyITUpPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEIUYMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJb30BaTh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BUJI€ TaOIUIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM MCCIEA0BAHNUS;



co0MroAaTh MpaBmiia OE30MacHOTO TPyAa IPU MPOBEICHUHN HCCIEI0BaHUI
B paMKax y4eOHOTO 3KCIEPUMEHTa, yueOHO-UCCIeI0BATENIbCKON U MPOSKTHOU
NEATEIbHOCTH  C  WCIOJB30BAHMEM  H3MEPUTEIBHBIX  YCTPOWCTB M
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacu€THbIE 3aJaydl C SIBHO 3aJaHHON (U3UYECKON MOJEINbIo,
UCTONB3YSl (PU3MYECKHE 3aKOHBI W MPUHIHUIIBI, HA OCHOBE aHAINW3a YCIIOBUS
3aJlaul BBIOMPATh (PU3UYECKYIO MOJEINb, BBLACIATh (PU3MUECKUE BEJIMYUHBI U
(opMyiibl, HEOOXOAUMBIE ISl €€ PElICHUs, MPOBOJUTH PacuéThl U OLICHUBATh
PEaIbHOCTD MOJYYEHHOT'O 3HAaYeHUsI PU3NUECKON BEJTMUMHBI,

pemarb Ka4eCTBECHHBIC 3a/1a4H: BBICTPaNBAaTh JIOTUYECKHU
HETPOTUBOPEYUBYIO LIETIOYKY PACCYKIACHHUU C ONOPOW HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  NpPU  pEUIeHHMH  y4yeOHBIX  337a4  COBPEMEHHbIE
MH(DOpPMAIMOHHBIE  TEXHOJIOTMM  JJIs  [OMCKA, CTPYKTypHUpPOBaHUS,
UHTEpPOpETallud W  TOPEACTaBICHUd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOIYYaeMYyIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHI BKJIaJa POCCUWCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B IOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIs1 COXPAHEHUS 37J0POBbs U COOTIOACHUSI HOPM
AKOJIOTMYECKOTO MOBEIECHUS B OKPYKAIOIIEHN Cpelie;

paboTarth B TpYIINE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAENsTh OO0S3aHHOCTH U
IJIAHUPOBATh  JEATEIBHOCTh B  HECTAHNAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBATh  BKJAJ KaXJOTO M3 YYaCTHUKOB TPYIIBl B  PELICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJibTaTbl HA 0a30BOM
YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUarOIMIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEIBHOCTH JIFOJEH, IEIOCTHOCTh U €AUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsAl, JIyd CBETa, TOYEUHbIM HCTOYHUK CBETA,



AepHas MOJENIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO sijipa MpH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE NIEWCTBHS TOKA,
B3aMMOJICCTBE  MarHUTOB, OJEKTPOMArHUTHAs ~ WHAYKIHS, JICHCTBUE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHrs, TuPpakIus U NOJIIpU3aus
CBeTa, nucnepcus ceeta, horodnekrpudeckuit 3¢ dext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHeKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  TMPOBOAMMOCTh  PA3IUYHBIX  Cpeda) |
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJIEKTPUUECKOE HANPSHKEHUE, IIEKTPHUIECKOe
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOro ToJsi, cuia Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KATYIIKHA, JHEPTHS DJICKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEepHo ¥ 4acToTa KojebaHuii B KojebaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PAcCTOSTHUE M ONTHUYECKas CUJjia JIMH3BI, IPU OMUCAHUU TIPABWIHHO TPAKTOBATH
(bu3HUEeCKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAMHUIBI,
yKa3biBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYI (DU3UYCCKYIO BEIMYHUHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HCTOIB3YS
¢u3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPTHs W HUMITYJIbC (OTOHA, TIEPUOJ TOIypacmanaa, dHEPTUs
CBSI3M ATOMHBIX S7ACp, NPH OINKWCAHWHU MPaBUIBLHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICJT HCIIOJB3YEMbIX BEIMYMH, WX OOO3HAUEHWS W CIWHHIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UpOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJB3YS
(du3MYecKre 3aKOHBI W MPUHIUIEL: 3aK0H OMa, 3aKOHBI IMOCIEI0BATEILHOTO U
MapajuieIbHOTO COCAWHEHUsT TPOBOJHUKOB, 3akoH JIkoyms—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSIMOJUHEHHOTO PACIpPOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHECHHE
DuHmTeHa 111 PoTodPdeKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS



UMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPHUUECKOTO 3apsja, 3aKOH COXPaHEHHS
MacCOBOI'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajaa, Mpyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENENsATh HANpaBJIE€HUE BEKTOpa HWHAYKUMUW MAarHUTHOIO  MOJIA
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHia;

CTPOUTh M OIMHUCHIBATh M300pa)K€HUE, CO3/1aBa€MOE€ IJIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

BBIMOJIHATh 3KCHEPUMEHTBI 0 HMCCIIECAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM: MPU 3TOM
dbopmynupoBath MpodiieMy/3aayy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOIO 0O0OpYJIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKHX BEIMYMH C HCIOJb30BaHUEM
OpsSIMBIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIIMYUH B BUJE TAOJIHIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

co0roAaTh mpaBmiia O€30MaCHOTO TPyia IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIepHUMEHTa, Y4eOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH €  HCIOJB30BAHMEM  HM3MEPUTENBHBIX  YCTPOMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCHOJNB3YSl (PU3MYECKUE 3aKOHBl W MPUHLMIIBI, HA OCHOBE aHaM3a YCIOBUS
3aJaui BBIOMPATh (PU3UUECKYIO MOJEINb, BBLACIATh (PU3MUECKUE BEIUYHHBI U
dbopMynbl, HEOOXOAUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HEITPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C OMOPOM HAa U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIEHWH  Yy4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM Il TIOMCKA,  CTPYKTYPUPOBAHMS,
MHTEpPOpETallMd W OPEACTaBICHHs y4eOHOM M HAay4YHO-TIOIMYJISIPHOR
uHbOpMallMK, TOJYYEHHOW W3 PA3IWYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIyYaeMyto HH(OPMALIHIO;



OOBSACHATh TPHUHITUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB, pas3iuyaTh YCIOBUS HUX O€30MacCHOTO HCIOJb30BAaHUSI B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHl BKJIaJa POCCHUUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

MCTIONB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Il obecrieueHuss 0€30MacHOCTH MPH  OOpallleHMH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 37J0POBBSI U COOIIOJICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TPYIIE C BBITOJTHCHHEM PA3JIMYHBIX COIHATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO paCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBATHO
OIICHWBATh BKJQJ KaXIOTO W3 YYAaCTHUKOB TPYNIBI B  PEIICHHUE
paccMaTpuBaeMoOn MPOOJIEMBI.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYXKAIOILIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3MUECKUX SBJIECHUH U mpolueccoB. HayuHble rumnoTessl.
®dusuyeckue 3aKOHbl M TEOpUU. ['paHUIBI NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecto ¢pusznku B opMUpPOBAHUU COBPEMEHHON HAYYHOW KAPTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUSI.

KpuBonuuennoe nBuxkeHue. JIBHKEHHME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactora oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopnens CUCTEMBI OTCU€Ta, WJUTEOCTpaLUs KMHEMAaTHYECKUX
XapaKTePUCTHUK JBUKECHMUS.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OPONIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO JABWKEHHUS C  LEIbI0  ONpPEACIECHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIy INyTAMH, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC IMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOuYkM. Tperunt 3akoH HeroroHa s
MAaTEpUAIIbHBIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuia Tskectu. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibKeHUsA, kadyeHus). Cuia TpeHHs.
Cyxoe tpenue. Cuna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COpOTUBIICHUS NPU IBUKEHUU TEJIA B )KUJIKOCTHU WJIU rase.

[TocTynmarensHOE M BpalaTeabHOE IBIKCHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaileHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHu4ecKkre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOIAIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUSI.

VYcioBust paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanne ycimoBHUil paBHOBECHsS TBEPAOrO Telld, HMMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmnynbc MatepuanbHOW TOUKH (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeaktuBHOE IBUXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckas sHeprusi MaTepHalbHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEPrus yIOpyro
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHAas dSHEpPrus Tena BOJIMU3U
MTOBEPXHOCTHU 3EMJIH.

[ToTeHnmanbHbie W HEMOTEHIMAIbHbIE  CUibl. CBsI3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C M3MEHEHWEM MEXaHUYECKOW DHEPIUU CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa moTEeHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOpPATHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenune abCOIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanme cBsi3u pabOThl CWJIBI C HM3MEHEHHEM MEXaHWYECKOU
SHEPTUHU Tejla Ha MIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pasnen 3. Mousieky/isipHast pU3MKAa U TEPMOJAMHAMHUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpHUM M UX
onbITHOe oOocHOBaHuEe. bpoyHoBckoe nBmxeHue. [luddysusa. Xapaxrep



JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoAEnM CTpPOECHUS Ta3oB,
KUAKOCTEN M TBEPABIX TENI U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJnekyd. KonumuecTtBo BemecTtBa. IlocTosiHHAs
ABorazapo.

TertoBoe paBHOBecue. Temmepatypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopgens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpPEeHEW KWHETHYECKOW 3HEPruM TEIJIOBOrO IBMKEHUWs 4dacTul rasza. Illkxana
temneparyp KenbBuHa. ['a30Bele  3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  H30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, T0OKa3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COEUHEHUH.

OnbiTel 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JTOKa3bIBAIOIIIHE CYILIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS HACAIBHOIO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHre Macchl BO3ayXa B KIACCHOW KOMHATE Ha OCHOBE M3MEPEHUIM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIUIOTHl U pabora. BHyTpeHHss sHeprus OJHOATOMHOTO HJEAIbHOTO Trasa.
Bunbl Tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKIMS, U3yUYeHUE. Y eIbHas
TEII0EMKOCTb BellecTBa. KomuecTBoO TEMIOTHI pHU TEIIONEpeaaye.



[Tonsitue 00 ammabaTHOM mporecce. [lepBhIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre epBOro 3aK0Ha TEPMOJAMHAMHUKHU K u3omporeccam. ['paduaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBI  ACHCTBUSA  TEIJIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPTUH B TEIIOBBIX MammHaX. KoaddUIMEHT mMoe3HOTro
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosne3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: IBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢pupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnpIT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kunenue. AOGCOMOTHAsS
Y OTHOCHUTEJIbHAS BIIAXKHOCTb BO31yxa. HackleHHbiil nmap. YienbHasi TemioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHSI OT JaBICHUS.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
CBOMCTB KkpucTauioB. JXuakue xkpuctamwibl. COBpEeMEHHBIE MaTepUaIb.
[InaBnenue u Kkpuctaum3amus. Y aenpHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHuyeckre ycTpoWCTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMAaTepHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMoHCTpanus KpUCTAIIOB.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
N3mepenre OTHOCUTENbHON BIIAXKHOCTH BO3/1yXa.

Pa3zneun 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tela. JJEKTpUYeCKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAIIEKTPUKHA U TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. TouyeuyHbId 3EKTpUUECKHI
3apsia. Dnekrpudueckoe noiie. HanpsskEHHOCTE AiekTpudeckoro mois. [puHnun
CyIEpIIO3ULIUN AIEKTPUYECKUX TIOJIEH. JIvaun HaIpsKEHHOCTH
AIEKTPUYECKOTO TOJIA.

Pabora cun osnekrpocrarnueckoro nosis.  Ilorenunman. PasHocTh
NOTeHIUANOB. [IpOBOMHUKM M AMAIEKTPUKH B JJIEKTPOCTATUYECKOM TOJIE.
JluanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuyeckue ycTpOWCTBA U NMPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnliapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMAJIEKTPUKU B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAIu
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.



DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIETbHOE CONMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMEIIAHHOE COCTMHEHUE POBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIAsi CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OmMa [ TOJHOM (3aMKHYTOW) 3iekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOcTBEHHass W TpPUMECHass  MPOBOAUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUUECKH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOUYHUKH TOKa, DJEKTPOHArpeBaTelbHbIE NPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TMPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH
IO, TEPMUCTOPHI U (POTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIM  JTHO],
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTONIA/IY MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemanHoe cCoeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe wu3mepeHue HHeKTpoABMKyUIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTH AUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne aneKTpoABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue anektponmsa.

MexnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHW MaTEMAaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PaKT, TUIOTe3a, (hpU3nuecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHHE, SIKCIIEPUMEHT, MOJICTTMPOBAHIE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, rumnepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIHUHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipuponae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHE), IIEKTPUUYECKHE SIBJICHUS B )KUBOM MPHUPOJIE.

Xumus: OTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEN M Tra3oB, JIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAsS
JIVCCOLIMALINS, TaJIbBaHUKA.

l'eocpagpusa: BnaXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIuTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AIIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  DJIEKTPOOCBETUTENIbHBIE  TPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. JiaekTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocTtossHHBIE MarHuThl. B3amMojeilcTBHE IIOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bektop mMarHMTHOW HMHAYKUUH. [IpuHIun cyneprounuu
MArHUTHBIX MOJIeH. JIMHMKM MarHUTHOM MHAYKIMU. KapTuHa TUHUIT MarHUTHOU
WH]IYKIIMH T10JI1 HOCTOSTHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
OPOBOJHMKA, Karymwlku ¢ TokoM. Ombsir Opcrena. BzaumoperictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amrniepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKUMM. [loTOK BexkTOpa MAarHUTHOMU
UHIYKIUHU. OJEKTPOABMKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIAYKIUUA B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE. fIBIEHHME CaMOMHAYKIMU. OJEKTPOJABHXKYIIAs CHIIA
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHuThl, 3JIEKTPOMATrHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMATrHUTHON MHIYKIIUH.

IIpasuio Jlenua.

3aBUCUMOCTh  DJICKTPOABMKYILIEH CUJIbI HMHAYKIUM OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

UccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE  KOJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, aMIIuTya U ¢aza KojaeOaHU.
[IpyxxuHHBIN MAasiITHUK. Marematnueckui MAasITHUK. YpaBHeHUE
rapMOHMYecKux KosieOanuid. IIpeBpaiieHne 3HEpPruM Npu TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMYECKUMHU H
ANEKTPOMArHUTHEIMU KoseOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATLHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o0  3aTyxawmmx  KojieOaHWsX.  BhIHY>XIEHHbIE
MexaHudeckue koyieOaHus. Pe3zonHaHc. BBIHYXJEHHBIE AJIEKTPOMArHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaMpsHKEHUS.

Tpanchopmarop. [IpousBoAacCTBO, neperadya  u notpebaeHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOIMYECKME PHCKM TPH  MPOU3BOJICTBE
anekTposHeprun. KynbTypa MCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHHU.

TexHUuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KosieOaTeabHOM cUCTEMBbl (TPYKUHHBIN WM
MaTeMaTUYECKUI MasSTHHK).

Habmoenue 3aTyxaronux KoueoaHuii.

HccnenoBanue CBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu moOCIIEIOBAaTEIbHOM COEIMHEHHHM PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCUMOCTH MEpHOAA MalbIX KOieOaHUI rpy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI Tpy3a.



HccnenoBanne mnepeMEHHOr0 TOKA B LENM W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpaHenus. I[lepumon. CkopocThb
pacnpocTpaHeHuss W JjuHa BOJHBL. [lomepeuHsle W MOPOAOJBHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIpU3aLIKs,
mugpakuus, uarepdepeHuus. CKOpoCTh JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPELIBI.

TexHuueckne yCTpOHMCTBA M NMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTUTYJION U
4aCTOTOM KOJIeOaHUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAa)KEHHE,
npesioMJIeHue, noaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B
oaHopoaHoM cpexe. JIyd cBera. ToueuHbIi HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3zoOpakeHui
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMJICHUS CBeTa. AOCONIOTHBIN
IoKaszaresp npesoMiieHus. Ilonnoe BHyTpeHHee otpakenue. [IpenenpHbii yroa
ITOJIHOT'O BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CroxHbIi cocTaB Oesnoro ceera. LBer.



CoOuparomyie U pacceuBaronye JuH3bL. ToHkass auH3a. DOKycCHOE
paccTosIHUE M ONTHYECKas CHiia TOHKOW JHH3bL. [locTpoeHne n3zoOpakeHui B
coOuparolmMx W pacceuBalomMx JuH3aX. DopMmyra TOHKON  JIMH3BIL.
YBennueHue, 1aBacMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass omrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HWHTEp(EPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBeta. JudpaximonHas peméTka. YClIoBHE HaOMIOACHUS
[JIABHBIX MAaKCUMYMOB TMpHU TMaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOEKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pAaCHpPOCTPAHEHHE, OTPAXKEHUE M TPEIOMIICHHE CBETA.
OnTuyeckue MpuOOPHI.

[TomHO€ BHYTpEHHEE OTpakeHue. Moienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonyuenue ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

Habmronenune nonsipu3anum cBeTa.

Vuenuueckuii akcnepumenm, nabopamopusie padomul

N3mMepenune nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIEUHUAIBHOM TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAILECHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C DHEPrued M MMITYJIbCOM PEISTUBUCTCKOW YaCTHIIBI.
DHeprus moKosl.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Dnemenmovt K6AHMOBOI ONMUKU
®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbsC (HOTOHA.
OtkpeiTie u uccaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.

3akonsl GoTodddexra. YpaBHenue DiiHiTeliHa i potodddekra. «KpacHas
rpanuia» ¢hotodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M NMPAKTHUECKOE NPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHETo (poToaddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Inanerapnas moxens aroma. [loctynatel bopa. M3nmydeHuwe m mornoumieHue
(OTOHOB TpU NEpexoAe aToMa C OAHOTO YPOBHS SHEPTUM Ha Jpyroil. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonnoBeie cBorictBa uactuu. Bomuel ne bpounma. KopnyckymnsipHo-
BOJIHOBOU IyaJIU3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckne yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue IMHBI BOJHBI JIa3zepa.

Hab6nronenue muHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOXKHOCTh CTpPOeHHS sijpa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompeaeneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3ITydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa I'elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torbl.

Anbda-pacnaa. DIEKTpPOHHBIM W MO3UTPOHHBIM Oera-pacnazg. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepext maccsr spa.

SAnepnsie peakuuu. [lenenue u cuHTeE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
SIEPHON SHEPrETUKH. JKOJIOTMUYECKUE ACTIEKTHI SAEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalIbHbIC B3aUMOJECUCTBUA. EAMHCTBO (u3nueckoil KapTUHBI
MHUpa.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BuiibcoHa, siepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Uccnenoanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMHUHU.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JIBUKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CreKTpaabHbIA KiIacc —
CBETUMOCTBY». 3BE3bI TNIaBHOW MOCJIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEN0BATEIIbHOCTH. BHyTpeHHEE CTpoeHuE
3BE371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIESHUU U dBoJitoniuu CoJiHia
1 3BE3]1. DTallbl )KU3HM 3BE3 .

Mueunsiii [Iyte — Hama I'anmaktuka. I[lonoxxenue u apuxenune CoyHIA B
lamaktrke. Tunel ranakTuk. PaguoranakThkd u KBaszapbl. YEpHBIE OBIPHI B
SApax rajlakTUK.



Bcenennas. Pacmmpenue Bceenennoit. 3akon Xab60ma. PasGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PemkToBoe n3nyyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCII0JIb30BAaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIT  OMpENEICHUS] TIOJIOXKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBepHOTO MOJIyIIapus U
SIpKUE 3BE3/IBL.

Habmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

Oo0o0marouiee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMUM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YeIOBEKa, POJb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
buznyeckor Teopur B POPMUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOW KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBS3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce ocyIliecTBiIseTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meosicnpeomemuule nonsimusi, CBI3aHHbBIE C U3YYEHHUEM METOJIOB HAyUYHOTO
NO3HAaHMSI: SIBJICHHE, HAY4YHbIH (DaKT, Tunoresa, puznyeckas BeIMYMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO)KEHUE BEKTOpPOB, NPOU3BOJHBIC AJIEMEHTApHbIX (PYHKUUN, MPU3HAKU
no00Msl TPEYTrOJIbHUKOB, ONpeNeNieHUEe IUIOMIAN MIOCKUX QUryp m oobéma
Tel.

Buonocus: >nekTpuueckue SBICHUS B KMBOW MPUPOJE, KoieOaTelbHbIE
IBIKEHUS B JKUBOM NPUPOJAE, ONTHYECKHE SBIEHUS B KUBOM IPUPOIE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIM aHAJIN3.

l'eocpaghua: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPSICEHHIA.



Texnonoeus: AVMHUW DJIIEKTpOIEpe/iady, TE€HEpaTop IEPEMEHHOrO0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, pajap, PaauonNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaunmenoBan | KosimuecTBo yacos DJIeKTPOHHbIE
" | me pa3gesoB (uudposbie)
n/ Bcer | KoHTpoJubH IIpakTHyeck
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padboThbl
NPOrpamMmMbl pecypchl
Pasznen 1. DU3UKA U METO/AbI HAYYHOI'O ITIO3HAHUSA
®dusuka u
METOMBI bubmuorexa [JOK
11 2 https://m.edsoo.ru/7f41b
Hay4HOT'0 £72
MMO3HAHUSA o
Wroro mo paszneny 2
Pa3zpen 2. MEXAHUKA
bubnnoreka IIOK
2.1 KunemaTtunka 5 https://m.edsoo.ru/7f41b
f72
bubmmoteka [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHBI bu6mmoteka [IOK
2.3 COXpaHEeHHS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKE f72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcCHOBBI
MOTEKVISDHO- but6mmoreka [IOK

3.1 yip . 9 1 https://m.edsoo.ru/7f41b
KHHETUYCCKOU

f72

TEOpUH
OcCHOBBI but6mmoreka [IOK

3.2 TEPMOJUHAMU 10 1 https://m.edsoo.ru/7f41b
KU f72
ArperaTHble
COCTOSIHUSI but6mmoreka [IOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41b
®da3oBrIc 72
TIePEXOIBI

Hroro no paszneny 24



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
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

Paznen 4. JIEKTPOAUHAMUKA

SIEKThOCTATH bu6nmoreka [IOK
4.1 p 10 https://m.edsoo.ru/7f41b
Ka
f72
ITocTossHHBIN
3IEKTPUYECKU bubnmoreka [JOK
4.2 1 ToK. ToKH B 12 https://m.edsoo.ru/7f41b
Pa3IMYHBIX f72
cpenax
Utoro no pazneny 22
PesepBHoe Bpems 2
OBLIEE
KOJIMYECTBO 68
YACOB I1O
[TPOT'PAMME



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

11 KJIACC

KosmmuecTBO yacos DJIeKTPOHHbIE
HauMmeHnoBaHue
Ne Koutpoanr | Ilpakruu | (undposbie)
pa3aeiioB M TEM Bceer
n/n HbIE ecKue oOpa3oBaTejbHbIE
NporpaMMsbl o
padoThI padoThI pecypchl
Paznen 1. JIEKTPOINHAMUKA
11 g?er: T:;:aerl:xzﬁaa 11 1 3 bubmiorexa LIOK
' p https://m.edsoo.ru/7f41c97c
AHAYKLIUS
Uroro mo paznemy 11
Paspnen 2. KOJIEBAHUMS U1 BOJIHBI
M
2.1 3HZ§3H§;Z§$CTLe 9 1 bubmmorera LIOK
' i https://m.edsoo.ru/7f41c97c
KoJIeOaHUs
M
2.2 3n:zaH:;Zi$i§He 5 1 bubmuorexa LIOK
' i https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmmoreka IIOK
2.3 (@) 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEITUAJIBHOM

TEOPUU OTHOCUTEJBHOCTHN

OCHOBBI CIEUAILHON

31 oD 4 1 bubmuorexa LIOK
' P https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI KBAaHTOBOM 6 bubnuoreka IIOK
' OITUKH https://m.edsoo.ru/7f41c97c
4.9 CTpocHie aToMa 4 bubmuoreka LIOK
. T HU TOM
p https://m.edsoo.ru/7f41¢c97c
bubmuoreka LIOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41¢c97c
Wroro no pazneny 15

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DJIeMEHThI ACTPOHOMUU 7 1 bubmmnoreka [IOK
' U acTpO(U3UKU https://m.edsoo.ru/7f41c97c
Hroro o pasnmeny 7



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

Paznesn 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06matoree 4 bubmmnoreka [IOK
' HOBTOPEHHE https://m.edso00.ru/7f41c97c
Uroro mo paznemy 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
)
Ko JIEKTPOHHbIE IH(PPOBLIE
Ne o0pa3oBaTejIbHbIE
. Tema ypoka €CTBO eCVDCLI
4yacoB pecyp
1 dusnka — Hayka o npupojae. Hayunsie 1 bubnmoreka [JOK
METO/Ibl TO3HAHUS OKPYXKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMupoBaHun
2 COBPEMEHHOW HaYyYHOU KapTHHBI MUpPa, B 1 bubmorexa HOK
p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITeNbHOCTHU JTI0ACH
MexaHnndeckoe JBHKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOIO bubnnoreka IIOK
3 1
nekeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHHUe
4 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1 bubmorexa HOK
P p A https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOIUHENHOE 1 bubnmnorexka HOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6nuoreka [IOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nsuxenue. [IBuxxeHne 1 bubmuoreka [JOK
MaTepUalbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun otHOcuTeNnbHOCTH [anmuest.
8 Nuepumnansubie cucremsl orcuera. [lepBoiit 1 brbmmorexa LTOK
P P Hep https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHnmn
9 CYIIEPIIO3UIIAU CHII. BTOpOIl 3aK0H 1 bubnmorexa LOK
yIep + DTOP . https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU
Tperuit 3akon HeroToHa s bubmuoreka [JOK
10 1
MaTepUAILHBIX TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMUPHOTO TsAroteHus. Cuna 1 bubnmoreka [JOK
TsKecTU. IlepBasg kocMHuueckast CKOPOCThb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 . I'yka. B 1
Cuna ynpyrocti. 3akon 'yka. Bec tena https://m.edsoo.ru/ffOc3el18
Cuna tpenusi. Koapduument tpenus. Cuina
13 con OTI:IBJIGHI/ISI 1| (11)4(1) BLII/I)KCHI/II/II) TeJa B 1 bubmorexa [TOK
P Pl https://m.edso00.ru/ff0c3f76
AKUJKOCTHU WIH raze



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
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

14

[TocrynarenbHOE U BpajaTeabHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tela.
MowmenT cuitel. Ilnedo cunsl. Y cioBus
paBHOBECHUSI TBEPIOTO TeNa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMinynsc maTepualbHON TOYKHU, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIyibe cuibl.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKCHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora u MOIITHOCTB CHUIJIBI. Kunernueckas
sHeprus mMarepuanbHoi Touku. Teopema 00
M3MEHEHUN KMHETHYECKOMH SHEPTUn

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

17

ITorennuaneHast sHeprus. IloTeHunanbHas
9HEPrus yrnpyro aehopMUpPOBAHHON
npyxuHsl. [loTeHIIManbHAS YHEPTUS Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[loTeHuManbHBIE U HEMOTEHIMAIBHBIE
cuiibl. CBsA3b pabOThI HENOTEHIMATIBHBIX
CWJI C U3MEHEHHUEM MEXaHUUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota «Vccrnenoanue
CBSI3UM pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOH SHEpPIUHU Tejla Ha pUMepe
PacTsKEHUS PE3UHOBOTO KIyTay

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
KHHETHYECKOU Teopuu. bpoyHoBckoe
nskenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4yacTull BeuiecTsa. Mojienu cTpoeHust
ra3oB, JKMJKOCTEN U TBEPIBIX TEN

23

Macca monekyn. KoanyecTBo BemecTsa.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenscust

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOGcoioTHas TeMrepaTypa Kak Mepa

but6mmoreka [IOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

CpEIHEW KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. YpaBHEHUE MeHieneeBa-

https://m.edsoo.ru/ff0c511e

Knaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas padorta «/ccnenoBanue
28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 N3omporneccsl B uAcalIbHOM raze u ux bubmmoreka [IOK
rpaduvecKoe mpeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
CHCTEMBI U CITOCOOBI €€ N3MEHEHUSI.
30 KonugectBo Temnots u pabora brbmmorexa LTOK
P ' https://m.eds00.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO
UJealbHOTO Ta3a
bubnnoreka IIOK
31 B
HARL TetIonepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIOEMKOCTh BEIIECTBA.
32 KonuecTBO TEMIOTEI IIPU TEILIONEPEIAUE bubmorexa LOK
. p P ) https://m.edso0o.ru/ff0c5c36
AnmabaTHBIif poriecc
33 [lepBhlii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs mpo1ieccoB B mpUpoIe. bubnmnoreka [JOK
Bropoii 3ak0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u KIIJ{ rermnmoBoit bubmmoteka [IOK
MaIIMHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapnao u ero KIT/]
37 DKosornyeckue mpoodaemMbl
TETI0PHEPTETUKH
O6o6matomuii ypok «MomnekynspHas bu6moreka [JOK
38
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Mounekynspras pu3rka. OCHOBBI bubmorexa [TOK
yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI»
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuoreka [JOK
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6
41 AOconroTHasE 1 OTHOCHTEIbHAS BIIAYKHOCTh bubmuorexa [{OK
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
42 Tépnoe Teno. Kpucrammmaeckue u bu6muoreka [JOK

amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

https://m.edsoo.ru/ff0c65f0
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KpUCTaLIOB. JKUAKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenue u kpuctamum3anus. Y aeinbHas bubnmnoreka HOK
43
TerioTa miasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [IOK
44 YpaBHEHHE TEIJIOBOTO OaslaHca
P https://m.edsoo0.ru/ff0c6820
45 DJIeKTpu3anus Teil. DICKTPUUECKUHN 3apsil. bubnmnoreka HOK
JIBa BuJa IEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, AUDTIEKTPUKH U
46 H(E)J'I OBOJIHUKH 3aK(I:H COXpaHEHUs bubmmorexa [IOK
yip ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akon Kymnona. bubnuorexa [HOK
ToueyHblil 2EKTPUYECKUAN 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 3JIEKTPUUECKOTO MOJISI.
48 [IpuHIHUI CYyNIEPIO3UITUH IIIEKTPUUECKUX bubmmorexa [TOK
P . yHep . P https://m.edsoo.ru/ffOc6df2
nosier. JInnuu HanpsHKEHHOCTH
49 PaboTa crt 371eKTpOoCTaTHUeCKOro MOJIsl. bubnmnoreka HOK
Ilorennuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY U TUANEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM nol:J)Ie brbmmorexa LTOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTh
bubmmoteka [IOK
51 OnekrpoémkocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MIIOCKOr0 KOHAEHCATOpa. bubmuotexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
o4 anmapara, CTpyHHOT0 pUHTEPA.
DJIEKTpOCTaTUYECKAs 3alluTa. 3a3€MJICHHE
ANEKTPONpUOOpPOB
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
55 cymectBoBanus. [Tocrosunsiil Tok. Crita
toka. Hanpsbxenne. Conporusienue. 3akoH
Oma n1 yyacTka 1enu
[TocnenoBarenbHOE, MapaJIEIBHOE,
56 CMENIaHHOE COSMHEHNE TPOBOTHUKOB. bubnmoreka [JOK

JlabopaTtopHas pabota «3ydeHue
CMEIIAaHHOTO COCTMHEHHS PE3UCTOPOBY

https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0
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57 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 1 bubnmnoreka HOK
3axoH /xoynsa-JleHua https://m.edsoo.ru/ff0c7838
3akon OMa 15 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
bu6nmoreka [IOK
58 3ambIkanue. JlaboparopHas pabora 1
https://m.edsoo.ru/ffOc7ae0
«3mepenune DJ]C uCTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX
59 METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS 1
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpoOBOIMMOCTH
60 DnekTpuyeckuil Tok B Bakyyme. CBOMCTBa 1
ANEKTPOHHBIX ITYYKOB
[TonynpoBoiHUKH, UX COOCTBEHHAS U
61 MpUMecHas MpoBoAUMOCTh. CBoiicTBa p— 1 bubnuorexa [HOK
n-nepexoja. IlonynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
PUOOPHI
DIEeKTpUYECKH TOK B pacTBOpax U
62 pacruiaBax 3JIEKTPOIUTOB. 1 bubnmnorexka HOK
DNEeKTPONUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OneKTponaun3
DNeKTPUYECKHUI TOK B razax.
63 CamocTosTENbHBIN 1 HECAMOCTOSTENbHBII 1 brbmmorexa LTOK
https://m.edsoo.ru/ff0c84ae
pas3psa. Monnus. [1nazma
DneKkTpuYecKre MpuOOphbl M YCTPOMCTBA U
64 ux HpT:,)KTI/IIIeCKOC ipmfiﬂeHZe. I1)'IpaBI/IJ1a 1 brbmmorexa LTOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. but6mmoreka [IOK
65 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY 1 https://m.edsoo.ru/Ff0c88be
KonTponbhas pabota no teme
66 «Qnektpocraruka. [locTostHHBIN 1 bubnuotexa [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepsHrlit ypok. KonTponbHas paboTa no 1 bubmuoreka [JOK
TeMme "DnekTpoarHamMuka' https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O60061maronuii ypok mo 1 bubmmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KITACC

DJIEeKTPOHHbIE
Koamuecrpo | WH(PPOBLIE
Nen/m Tema ypoxka YACOB odpa3oBaTe/bHbIE
pecypchbl
ONeKTpUYecKuid  TOK B
pacTBopax ®  pacIuiaBax
1 AJICKTPOJIUTOB. 1
DIEeKTPOIMTHYSCKAS
JTUCCOITHAITUSA.  DJICKTPOJIU3.
W3 pe3epBHBIX YPOKOB
DJEKTPUYECKUA  TOK B
razax. CamMOCTOATEIbHBIN W
HECaMOCTOSITCIIBHBIA pa3psijl.
Mounus. [lnazma.
) DnekTpuyeckre mpuOopsl U
YCTpOMCTBA 51 nx
MPAKTUIECKOE TPHUMCHCHHE.
[TpaBuna TEXHUKHU
0e301acHOCTH U3 PE3EPBHBIX
YPOKOB
[TocTosiHHBIC MarHUTHI U UX
B3aUMO/ICHICTBHUE.
3 MarnutHoe mnomne. Bexrtop bu6mmoreka [IOK
MarHUTHOH WHIYKIUU. https://m.edsoo.ru/ff0c9778
JInaun MarHUTHOU
WHIYKITAH
MaruauTHO€ noJie
MTPOBOIHUKA C TOKOM.
4 OmneIT Opcrena. 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0c98fe
BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
JlaboparopHnast pabota
5 «M3yueHne MarHuTHOro 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOJISL KATYIIIKH C TOKOM»
JleiicTBEe MarHUTHOTO
6 TTOJIs1 Ha TIPOBOHUK C 1 bubnnorexa [JOK
TokoM. Crita Amrepa. https://m.edsoo.ru/ff0c9acO
Jlaboparopnas pabota



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

«HccnenoBanue IenUcTBUS
IIOCTOSHHOI'O MarHurTa Ha
pPaMKy ¢ TOKOM»

JlelicTBUE MarHUTHOTO

TOJISI Ha JIBHOKYIIYIOCS

3apsOKEHHYIO YaCTHILY.

Cuna Jlopenmnia. Pabota
cuibl JlopeHua

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

DneKTpoMarHuTHas
nHaykuud. [lotok BekTopa
MarHUTHON MHIYKIIWH.
OJ1C unaykuuu. 3akoH
ANEKTPOMArHUTHOM
unaykuun Oapanes

JlaboparopHast pabota
«HccinenoBanue BiIeHUS
3JIEKTPOMATHUTHOMN

WHIYKIIA)

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

10

NHaykTUBHOCTD. SIBIICHUE
camounaykiuu. SJ1C
CaMOMHAYKITUU. DHEPTHI
MarHUTHOTO TOJIA KaTyLIKH
C TOKOM.
DNEeKTPOMarHuTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

11

TexHuueckue yCcTpoucTBa
Y UX TIPUMEHEHHE:!
MOCTOSIHHBIE MArHUTHI,
3JE€KTPOMAarHUTHI,
3IEKTPOJIBUTaTENb,
YCKOPUTEIHN 3I€MEHTapHBIX
YaCTHIl, MHAYKITHOHHAS
neyb

12

O6o0maromuit ypox
«MarsuTHoe 1nozJe.
DJIEKTpOMarHuTHast
AHIYKLIHS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

13

KonrtponsHas pabora no
TeMme «MarauTtHoe nozie.
DneKTpOMarHuTHasI
UHAYKIHS

Bbub6mmoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

14

CB0OOOIHBIC MEXaHHUECKUE
KoJieOaHusl.
l'apmonunueckue
KojeOaHus. YpaBHEHUE
FapMOHHYECKHUX
koJjiebanuii. [IpeBpamenue
SHEPrUU

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

15

JlaGopaTopHas pabora
«Hccnenosanue
3aBHCHMOCTH Mepro/ia
MaJbIX KoJieOaHuii rpy3a
Ha HUTH OT JJIMHBI HUTH U
MAacChI Tpy3a»

16

KonebarenbHbli KOHTYD.
CB00OOIHEIE
AJICKTPOMAarHUTHHIC
KOJICOaHHS B UACATTEHOM
KoJieOaTeIbHOM KOHTYDE.
AHaorus Mexmay
MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH
KoJIe0aHUsIMHU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb820

17

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJeaIbHOM KOJIeOaTSILHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

18

[IpencraBnenue o
3aTyXaromux KOJIeOaHusIX.
BeiHyX/1€HHBIE
MeXaHU4ecKue KojaeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMAarHUTHBIE
KoseOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

19

[IepemeHHBIN TOK.
CunyconaanbHbII
MePEMEHHBIH TOK.
MOoOIHOCT NEPEMEHHOTO
TOKAa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA U HaIIPSKEHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34

20

Tpauchopmarop.



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IIpousBoacTso, nepenaya u
norpedeHue
JJIEKTPUYECKON SJHEPTUU

21

YerpolictBo u
MPaKTUYECKOE TPUMEHEHUE
3JIEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIEKTpoIepeaq

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

22

DKOJIOrM4eCcKHe PUCKU TIpU
MIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MOBCETHEBHOM KHU3HU

23

MexaHandecKre BOJIHBI,
YCJIOBHS pacIpOCTPAHECHHUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BoJHBIL. [lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

24

3ByK. CKOpOCTh 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

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

25

DNeKTpOMarHuTHBIE
BOJIHBI, NX CBOMCTBA 1
ckopocts. [Ikana
3J€KTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

26

[TpuHIMIIBI paIKOCBS3U U
TeneBuaenus. Pazsurue
CPEACTB CBS3H.
Pagnomnokamnus

27

KonTponbhas padota
«KoJiebanus 1 BOJIHEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

28

[IpssMonuneHoe
pacmpocTpaHeHHe CBETa B
OJIHOPOJIHOM Cpejie.
TodedHbIi NCTOYHUK
ceera. JIyd cBera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

29

OTtpaxkenue cBeTa. 3aKOHbI

bubmuoreka [JOK



https://m.edsoo.ru/ff0cc324
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

OTPa)KCHHS CBETA.
[TocTpoenne nzo0pakeHui
B IJIOCKOM 3€pKajie

https://m.edsoo.ru/ffOcd4e0

30

[Ipenomnenue cBera.
ITonHoe BHyTpeHHEE
orpaxxeHue. [IpenenbHbIi
YTOJI [IOJIHOTO BHYTPEHHETO
OTpaKCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7{6

31

Jlaboparopnas pabota
«M3Mepenune nokasaress
MIPEJIOMIIEHUS CTEKIIA»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

32

JIunzel. [locTpoeHue
M300paKeHUH B JINH3E.
®opmyJia TOHKOH JTMH3BI.
YBenuueHue JTuH3bI

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

33

JlaGopaTopHas paboTta
«HccrenoBanue cBOMCTB
M300paXKEHUH B THH3AX)

34

Jucnepcus ceTta.
CIIOXHBIN cocTaB 0eloro
cBera. L[Ber.
JlabopaTopHas pabota
«Habmronenue qucnepcuu
CBETa»

35

WnTepdepenys ceeta.
Hudpaxius ceera.
JudpakiuonHas pemeTka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

36

HOHepe‘{HOCTB CBCTOBBIX
BOJIH. Honﬂpmaum{ CBCTa

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cf02e

37

OnTrueckue npudops! U
YCTPOMCTBA M YCIIOBUS UX
6€301acHOT0 MPUMEHEHUS

38

['panuIIBI MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

39

OTHOCHUTEIHLHOCTD
OJTHOBPEMEHHOCTH.
3aMeJIeHne BPEMEHH 1
COKpAIIICHHUE JITTUHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd4e0
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40

DHeprus U UMITYJbC
PENATUBUCTCKOM YaCTULIBL.
CBs13b Macchl € 3HEpruen u
UMIIYJIbCOM. DHEprust
HOKOs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

41

KonrtponsHas pabora
«Ontrka. OCHOBBI
CHeIUaaIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

42

®otonsl. Dopmyna
[Inanka. DHeprus u
UMIyIbC (HOTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

43

OTKpbITHE U UCCIIEI0BAaHUE
dororddekra. OnbITH A.
I'. CroneroBa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

44

3akonbl poTodddekra.
VYpaBHeHue DitHIITEHA
s potodrddexra.
«KpacHas rpanuna»
dboTorddekra

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

45

JaBnenne cBeta. ONbITHI
II. H. JIeGenena.
XHUMH4ecKoe aeliCTBHE
CBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

46

TexHnueckue ycTpoucTsa
U IPAKTHYECKOE
MIPUMEHEHHE:
(hoTOdIIEMEHT,
(hoTomaTYNK, COTHEUHAS
Oatapest, CBeTOINO/T

47

Pertenne 3agau mo reme
«DneMeHThI KBAHTOBOM
OIITHKW

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0302

48

Mopens atoma TomcoHa.
OmnbiThl Pesepdopraa mo
pacCessHUIO O-4acCTHII.
[lnanerapnas Moaenb
aroma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d091a

49

[Toctynatel bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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50

N3nydenue u noriounieHue
(hOTOHOB TpH TIEpexo/e
aToMa C OJJHOTO YPOBHS
SHEpPruu Ha Jpyrou. Buasl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

o1

BostHOBBIE CBOMCTBA
yactull. Bomnnsl e bpous.
KopnyckyinsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

52

OTtkpbiTHE
pannoakTUBHOCTU. OTBITHI
Pezepdopna nmo
OTIpeIeTICHUIO COCTaBa
PaoOaKTUBHOTO
U3ITy4eHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

53

CgoiicTBa anbda-, 6era-,
raMMa-u3JIyudeHHsI.
Bnusuue
PaOaKTUBHOCTH Ha
KUBBIE OPTraHU3MBI

54

OTkpbITHE IPOTOHA U
HeWTpoHa. M30TonsI.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-n3inydeHue

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

55

OHeprus cBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHslil peakTop.
[IpoGiemsbl, epcreKTUBSI,
9KOJIOTUYECKHE ACTIEKTHI
SIIEPHOM SHEPTETUKH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

56

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
MerTtoas! HaOIIOAEHUA U
perucTpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrmasrii cron
«DyH1amMeHTaIIbHbIE
B3aNMMOICHCTBHS.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d1162
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EnuncTBO Dmznueckoit
KapTUHBI MUPA

57

Bux 3Bé31H0r0 Heba.
Co3Be3nust, spKue 3BE31pbl,
IJIAHETBI, UX BHIMMOE
nBrkenne. Conneunas
cHCcTeMa

58

Coununue. Conneunas
aKTUBHOCTE. McTOUHUK
sHeprun CoJiHIIa U 3BE3NT

59

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3]IbI
IJ1aBHOU
[10CJIEI0BATEIbHOCTH.
Bnytpennee ctpoenue
3BE311. COBpeMEHHbIE
IIPE/ICTaBJICHUS O
MIPOUCXOXKACHUU U
sposonu CosHIa U 3BE37

60

Mneunsiii [1yte — Hama
lNamakTtuka. [lonoxenne n
neuxeHne ComHia B
lNanaktuke. I'amakTuky.
UYEpHsble ABIPHI B sapax
raJlakTUK

61

Bcenennas. Paz6eranue
rajaktuk. Teopus
Bonbuioro B3peiBa.
PennkroBoe uznyuenue.
MeraranakTuka

62

Heperennsie npo0aembl
aCTPOHOMUU

63

KonTponbhas padota
«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

64

O6o0maromuii ypok. Pois
(hU3UKHA U ACTPOHOMHUH B
9KOHOMHYCSCKOH,
TEXHOJIOTHYSCKOH,
COLIMAJIbHOM U 3THYECKOM




cdepax AeaTenTbHOCTH
YeJIoBeKa

65

O6o0maromuii ypok. Poib
U MecTO (DU3HUKH U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa

66

O6o0maromuii ypok. Poib
¢bu3nveckoii Teopuu B
dbopmupoBaHUU
IIPEACTABICHUH O
¢bu3nveckoil KapTHHE MUpa

67

Oo6o0mIaromuit ypox.
MecTto ¢puszngeckoi
KapTUHBI MUpa B 00111eM
psiLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPeJICTaBICHUI O PUPOE
IIpomexyTrounas
aTTecTalus 3a roj

68

Pesepnslii ypok.
KBanToBas ¢uzuka.
DJeMeHTBl aCTPOHOMUU U
acTpo(U3HUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/ff0d1784







