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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usmke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHETr0 O0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUU M TpeOOBaHMI K pe3ylibTaTam
OCBOCHMSI OCHOBHOM 00pa3oBarelibHOM Mporpammsbl, mnpenctraBieHHbIX B PI'OC
COO, a rtaxxke ¢ yu€roM (enepanbHOl pabouell HporpaMMbl BOCIUTAHUS U
KOHLICTIIMU TpernofaBaHus ydyeOHoro mpeamera «Pusumka» B 00pa30BaTeIbHBIX
OpraHu3alrsIX Poccuiickon denepanuy, peanr3yrommx OCHOBHEIE
o0pa3oBarebHbIEe TPOTPaAMMBI.

Conepxanue mporpaMmbl 1O (U3MKE HampaBieHO Ha (opMmupoBaHHe
€CTeCTBEHHO-HAy4YHON KapTHUHBI Mupa oOyuatomuxcs 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3nKe Ha 0aA30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESTEIIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT Tpeboanusim OI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeAMETHBIM pPe3yJbTaTaM
oOy4yeHHs, a TaKXKE YYHUTHIBAET HEOOXOIMMOCThH peajH3aluil MEXKIPEeIMETHBIX
CBs3ell (U3HKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU IpeaMmeTamu. B Hel
OTPEIEISIIOTCS OCHOBHBIE €M M3y4eHHs] (U3HKKA Ha YPOBHE CpPEIHEro OOIlero
o0pa3oBaHMs, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PM3WKH: JTMYHOCTHBIE,
MeTaInpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Gu3MKe BKIIOYAECT:

+ IUIAHUPYEMBbIE PE3YAbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEAMETHBIE PE3YJbTAThI 110 ToJaM O0y4YEHHS,;

+ conepkaHue yuebHoro npeamera « Ou3ukay 1mo rogamMm o0y4eHHUs.

®du3rka Kak Hayka O Haubosee OOUMX 3aKOHAX MPUPOAbI, BBICTYMas B
KauecTBE yueOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY
3HaHUU 00 okpyxaromeM mupe. LIIkonbHbIN Kype PU3NKH — CHCTEMOOOPa3yIoIuit
JUISL €CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEIMETOB, MOCKOIbKY (PHU3UUECKUE 3aKOHbI
JeXaT B OCHOBE IIPOLIECCOB U SIBJICHUM, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusnyeckort reorpadueld M actpoHomueil. lcmonp3oBaHME U AKTUBHOE
npUMeHeHne (U3MUECKHX 3HAHUW  ONpeAeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMM B cdepe >SHepreTuku, TPAHCIOPTA, OCBOCHUS
KOCMOCa, IMOJYYEHHsS] HOBBIX MAaTEpHajoOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHX.
N3ydyenne  ¢u3MKM ~ BHOCUT  OCHOBHOM  Bkiag B (GOpMHUpOBaHUE
€CTECTBEHHOHAYYHOU KapTHHBI MHpa OOy4arouiuxcsi, B (OPMHUPOBAHUE YMEHHIl
NPUMEHSTh HAy4yHbId METOJ T[O3HAHUA TMPU BBHIMNOJHEHHUH WMHU Y4EOHBIX
UCCIIETOBAaHUMN.



B ocHOBy kypca ¢usmkud s ypoBHS cpemaHero oOmiero o0pa3oBaHUS
MOJIOKEH PAX HACH, KOTOPhIE MOXHO pPacCMarpuBaTh KakK MPUHLMIBL €ro
MOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMUYECKU
3aBEpPIIEHHBIM, OH COIEPKUT Marepual U3 BCEX Pa3lesioB (DM3WKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (Qusnku
o0beMHEH BOKpYr (Qusnueckux Teopuil. Bemymmum B Kypce sBisieTcs
dbopMHUpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECCTBE W
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanms mpeanoyiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMANa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
bu3uKn ¢ pa3BUTHEM OONIECTBAa, a TaKkKe C MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoess npuknaownoii  uanpasnennocmu. Kypc @usuku  mpenmosiaraet
3HAKOMCTBO C HIMPOKHUM KPYTOM TEXHHUYECKHX M TEXHOJOTHUYECKHUX MPUIOKCHUN
U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes skxonocuzayuu peanusyeTcsi TIOCPEACTBOM BBEACHHS 3JIEMEHTOB
COZICp)KaHUs, TOCBAMIEHHBIX OSKOJOTHYECKUM TIpoOJIeMaM  COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke OOCYXIeHUs
po0JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMU Kypca (DM3UMKKM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISAIOTCS (pu3udeckue Teopur (popMHupoBaHHE TPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NYECKON TEOpUH, posid (PyHIaMEHTATbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX TMPEACTaBICHHUSIX O TMPUPOAE, TpaHHIIAX
NPUMEHUMOCTH TEOPHH, JUIsl OINMUCAaHUS E€CTECTBEHHO-HAYYHBIX SBICHUNA U
IIPOIIECCOB).

CHcTeMHO-IeATEIPHOCTHBIA MOAX0A B Kypce (DM3UKU peanu3yeTcsl MPekIe
BCEro 3a CYET OpraHU3alliu SKCIICPUMEHTAIBHON JEATEIBHOCTH OO0yYaroIInXCs.
Jns  Ga3oBOoro ypoBHS Kypca (U3MKHM — STO HCIOJIB30BAaHUE CHUCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JaOOpaTOpHBIX pador,
KOTOpBIE B MporpamMme 1o (hU3HKe OObECAMHEHBI B OOIIMI CIIMCOK YYCHUYECKUX
NPAaKTHYECKUX paboT. BeigeneHrne B yka3aHHOM IepeuHe JabopaTopHBIX pador,
OPOBOIMMBIX JIJII KOHTPOJISE M OICHKH, OCYHIECTBISIETCS  y4aCTHUKAMHU
o0pa3oBaTebHOTO MpoIecca WCXOAs W3 OCOOCHHOCTEH IUIAHUPOBAHHUS U
ocHamieHusi kabwHera ¢Gm3umku. Ilpu 3TOM obOecrmeumBaeTCs  OBJaJICHUE
00yJaronMMICsT YMEHHUSMH TPOBOANTh KOCBEHHBIE HW3MEPCHHSI, HCCIIEIOBaHUS



3aBUCHUMOCTEH (DM3MYECKHX BEJIMYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPETIOKEHHBIX THUIIOTE3.

Bonbilioe BHUMaHUE yAENSIeTCsl PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 3a]1au.
[Tpu sTOM AJ1g pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJIaHHOMN
¢uznyeckoll MOMAENbIO, TMO3BOJSIONINE TMPUMEHITh HW3yYEHHbIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelia Kypca, TaK U UHTErpUpysd 3HAHUS W3
pa3HbIX pas3aenoB. JJig KaueCTBEHHBIX 3ajJlady MPUOPHUTETOM SIBJISIOTCS 3aJaHusl Ha
oOBbsicHEeHHE TIPOTEeKaHWS (U3MUECKUX SIBICHHH W TPOIECCOB B OKPYKAIOMIEH
KU3HHM, TpeOyromue  BbIOOpa  (QU3WYECKOHM  MOmenu IS CHUTyalluu
PaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k mMaTepuanbHOTEXHUYECKOMY
oOecrieueHno y4eOHOro mporecca 0a30BbIi YpOBEHb Kypca (DM3MKKM Ha YpOBHE
cpemHero o0mero o0pa3oBaHMS MODKEH H3Yy4aThbCsl B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (U3UKU WM B YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IKKIA. B kaOunere GU3MKHU TOMKHO OBITH HEOOXOAMMOE
naboparopHoe O00OpyAOBaHWE MJisl BBIMOJTHEHUS YKa3aHHBIX B MpOTrpaMMme 10
bu3HMKe YYEHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaliioHHOe  00opynoBaHUE (QOPMUPYETCS B  COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJbHOM JOCTAaTOYHOCTHU M  00ECIEeurMBaeT TMOCTaHOBKY
NEPEYNCICHHBIX B TMporpaMMe MO (U3MKE KIIFOUEBBIX JAEMOHCTpAMNA st
UCCJICIOBAaHUS  HW3y4YaeMbIX SBJICHUM H  MPOIECCOB, OMIHUPUYECKUX U
(byHITaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUHN.

JlaboparopHoe 00oOpydOBaHHE [Jisi YUYEHHUECKUX MPAKTHUYECKUX PpaldoT
dopmupyeTcss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB W OOECIEUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JAByX oOOydJarommuxcs. TeMaTHueckwe KOMIUIEKTHI
71a060paTopHOrOo 00O0PYIOBAaHUS JIOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIB30BAHUM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJI€ IUGPPOBBIX JTa00paTOpHil.

OCHOBHBIMU LEJISIMU H3y4eHUs (PU3MKH B 001IEM 00pa30BaHUU SBISIOTCA:

+ (QopMupoBaHME HHTEpeca M CTPEMJICHHUA OOyYarouuxcs K HaydHOMY
U3YYCHHUIO TMPUPOJbI, Pa3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

+ pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe O3HaHMs U (HOPMUPOBAHKE
MCCJIeI0BATENbCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

+ (QopMUpOBaHME HAy4YHOIO MHUPOBO33PEHUSI KaK pe3ylbTaTa HW3y4YeHHs
OCHOB CTPOCHHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKU;

« (dopmupoBaHnue yMeHUH OOBSICHATH SABJICHUS C HCIOJB30BAaHUEM
(bu3MYeCKUX 3HAHUN U HAYyYHBIX JOKA3aTeNbCTB;



dbopMupoBaHuEe NPEACTABICHUN O poMu (U3UKH JJIs Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHre 3THX Liejiel 00ecreurnBaeTcsl pelleHueM CIEAYIOMMX 3a7ad B
npoliecce u3yueHust Kypca (pU3MKHU Ha YpOBHE CPEIHEro 00I1Iero 00pa3oBaHUs:

npuoOpeTeHne  CUCTeMbl ~ 3HaAHUM 00  oO0mmx  (QU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOUAs MEXaHHUKY, MOJICKYJISPHYIO
¢u3uKy, OIJIEKTPOJMHAMUKY, KBAaHTOBYIO  (U3UKYy U  DJIEMEHTHI
acTpo(pU3UKY;

dbopMupoBaHUE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHHUS IS
oObsicHEeHHsI (PU3MYECKUX SBICHUM B TMPHUPONE H Uil [PUHATHS
NPaKTUYECKUX PELICHUH B MOBCEIHEBHON KU3HH;

OCBOEHHE CIOCOOOB pEIICHUS pa3jIMyHBIX 3aJad C SBHO 3aJaHHON
dusznyeckold MoneNblo, 3adad, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3nanue GU3NYECKON MOJIEIH, aJeKBAaTHON YCIOBUSIM 3a/1a4H;
NOHUMaHWE (PU3NUYECKUX OCHOB M TNPUHIMIIOB NEHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpenys;

OBJIQZICHHE METOJaMH CaMOCTOSTEIbHOTO TUIAHUPOBAHUS U TPOBEIACHUS
(¢u3nUeCcKNX SKCIEPUMEHTOB, aHajM3a W HHTEpIpeTanud HH(pOpMAaIuH,
OTIpeJIeNIeHus! I0CTOBEPHOCTH MOTYYSHHOTO PE3yIIbTara;

CO3JaHME YCIIOBHM JJI1 PAa3BUTHS YMEHHMU ITPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HENEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJEJIO).

[Ipennaraemspiii B mporpamme 1o (¢uU3MKE TNepedeHb JaboparopHbIX U
MPaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYUTEIb JellaeT BbIOOP
pOBeNIeHUs J1a0OPaTOpHBIX pPabOT ¥ OMBITOB C YYETOM WHIWBHIYATHHBIX

0ocoOeHHOCTEN 00yYarOIIIXCSl.
COAEPKAHUE OBYUYEHUS

10 KIJACC

Pazgen 1. ®usuka u MeTOAbI HAYYHOI'0 MO3HAHUS

®dusuka — Hayka o mpupoae. HayuHnbsie MeTonbI TO3HAHUS OKPY/KAKOLIETO
mupa. Ponb akciepuMenTa u TeOpUM B IPOLECCE MO3HAHUS IPUPOJIBI.
DKCIIEpUMEHT B (PU3HKE.



MogenupoBanre (QU3MYECKUX SBIECHUN U TporeccoB. Hayunble rumoresbl.
dusnueckue 3aKOHbI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[TpyHIMII COOTBETCTBHSI.

Pone n mecto usuku B (OpMHPOBAHMM COBPEMEHHOW HAy4yHOH KapTHUHBI
MHpA, B IPAKTUYECKOUN IEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AnajnoroBele ¥ IU(PPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYHKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBHKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpeaHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOpPEHHE MaTepuajlbHOM TOYKH, MX MPOEKIMU HA OCHU CHUCTEMbl KOOpPJMHAT.
CnoxxeHne nepeMEeeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE NBUKeHuE. | paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHHS, MyTU U
nepeMeIeHHs] MaTepUaabHON TOUYKH OT BPEMEHH.

CBoOomHOE TazicHue. YCKOPEHHE CBOOOTHOTO TTaICHHUS.

KpuBommuennoe  newxeHue. JIBMOKEHHE  MAaTepUANIBHOM  TOYKH IO
OKPYKHOCTH C MOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YIIIOBask CKOPOCTh, JIMHENHAs
ckopocTthb. [lepuos u yacrora obpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue YCTPONUCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: CIHUIOMETP,
JBU>KEHUE CHAPSIOB, LIETIHbIC U PEMEHHBIC MEPEIauH.

Jlemoncmpayuu

Mognenb cucTeMbl OTCYETA, WILTIOCTPALMS KUHEMAaTHUYECKUX XapaKTEPUCTHK
JBH>KCHMUSL.

[IpeobpazoBanne IBMKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue nBmkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus CBOOOJHOTO MaICHHUS.

Hamnpasnenne ckopocTu npu JBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sakcnepumenm, n1abopamopmvie pabomol

N3yueHne HEpaBHOMEPHOTO JIBHKEHHS C LEIbIO ONPENEIICHUs] MTHOBEHHOMU
CKOPOCTH.



HccnenoBanre COOTHOLIEHUS MEXIY yTAMH, IPOIACHHBIMH TEJIOM 3a
MOCJIEA0BATENbHBIE PABHBIE POMEKYTKH BPEMEHHU MPY PABHOYCKOPEHHOM
JBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIO.

N3yyeHne NBU>KEHUS IAPUKA B BA3KOW KUJIKOCTH.

N3ydenue nBr>keHus Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  orHocurenbHOCTH  lamunesa. IlepBeii  3akoH  HbrotoHna.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnozunuu cui. Bropoit 3akon HeroroHa
JUIs MaTepuaabHOM Touku. TpeTuii 3akoH HeroToHa 17151 MaTepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsokectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CkoiibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIBKEeHUsI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuita conpoTUBIEHUS NIPU JIBUKEHUH Tea B )KUIKOCTH UJIU Ta3e.

[TocTynarensHoO€ 1 BpaliareabHOE ABMKEHNE a0COMIOTHO TBEPAOTO Tea.

MoOMEHT CcHJIbI OTHOCUTEIBHO OCH BpameHud. [lnedo cuibl. YcnoBug
paBHOBECHSI TBEPAOTO TEJIA.

TexHnueckne yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHHE: MNOAUIMITHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrenune nHepIuu.

CpaBHeHME MacC B3aUMOACHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

H3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Je(opmaruu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIBKCHUSL.

VYcnoBust paBHOBECHS TBEPIOro Tesa. Buibl paBHOBECHS.

Yyenuueckuii sakcnepumenm, n1abopamopmvie pabomol

N3yuyenue nBuxeHus Opycka Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasiie, OT uX AehOopMaIIHH.

UccnenoBanne ycioBUM paBHOBECHS TBEPIOIrO Tella, HUMEIOIIETO OCh
BpAaICHUS.



Tema 3. 3akonwl coxpanenus 6 mexaHuxe

NMnynbc MaTepuaqbHOM TOYKM (T€Jla), CHUCTEMbl MaTepHAIbHBIX TOYEK.
NMnynbC cuibl U U3MEHEHUE UMITYJIbCA Tejla. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTrBHOE ABHXKEHUE.

PabGora crinbl. MOIIIHOCTE CHJIEL.

Kunetnueckass sHeprusi MarepuajbHOM TO4kd. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTHH.

[ToTenuuanbHas SHEPrusl. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBanHoi npyxkuHbl. [loTeHIIMaNbHAs SHEPTUs Tela BOJIM3U MOBEPXHOCTU
3eMJIu.

[ToTeHIManbHble W HEMNOTCHIMAJbHBIE  CHJIBI. CBs3b  paboTHI
HEMOTEHIMAIBHBIX CUJI C UBMEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TE.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTHUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOHCTBA U MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPYXUHHBIA MMUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaktuBHOE ABUKEHUE.

[Tepexoa moTeHIIMAILHON YHEPTHHN B KHHETHYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydyenne abCONMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne cBs3u pabOTHI CHUJIbI ¢ M3MEHEHHEM MEXaHMYECKOW YHEPryuu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi QU3NKa ¥ TEPMOTUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOT Meopun

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M MX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxenue. Huddysus. Xapaktep ABMKEHUS U
B3aMMOJCMCTBHSl 4YacTHUIl BellecTBa. MoIenu CTPOEHUsI Ta30B, KUIKOCTEH U
TBEPABIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3Mmepsbl Mosiekyn. KonmnuectBo Beniectsa. [loctossHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. Illkana temmeparyp
Llenbcus.

Mognens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHOKMHETHYECKON
TEOpUH UACANBHOTO ra3a. AOCONIOTHas TeMIlepaTypa Kak Mepa CpeaHel
KMHETHYECKOM SHEPIHM TEIUIOBOTO JBMKEHUWs dactull rasza. Illkama temmeparyp



KensBuHa. ['a30Bble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
HanproHa. M3ompounecchl B HMACATBHOM Ta3€ C IOCTOSHHBIM KOJWYECTBOM
BeniecTa. I paduueckoe MpeAcTaBIeHUE W30IMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHUE BemiecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCAUHEHHUI.

OmnpiTel 10 AU Py3Un KUIAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHS.

Mogenb onbita lTepHa.

OnbITHI, JOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYISPHOTO
B3aUMOJICICTBHUSI.

Mogens, WILTIOCTpUPYIOLLAas NPUPOAY JABIEHUS Ia3a Ha CTEHKU COCYAa.

OnbIThl, WUIIOCTPUPYIOUIME YPABHEHUE COCTOSHUS HWICAIbHOIO Trasa,
U30IPOLECCHI.

Yyenuueckuii sakcnepumenm, n1abopamopmsie pabomol

OnpeneneHne Macchbl BO3JlyXa B KJIACCHOM KOMHAare Ha OCHOBE M3MEpPEHUU
00BbEMa KOMHATBI, JABJICHUS U TEMIIEPATypPhl BO3IyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuxu

TepmoauHaMuueckas cuctema. BHYTpeHHsisi 3HEprus TEpMOJWHAMUYECKON
CUCTEMBI U criocoObl e€ u3meHeHusi. KonudecTBo TeroTsl U padora. BHyTpeHHs s
SHEpPrus.  OJHOATOMHOIO  WJAEalNbHOrO  rasa. Buuael  Temsonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKILIMSI, U3IyYEHHUE. YIeIbHas TEIIOEMKOCTh BEUIECTBA.
KonnuecTBo TEMnoTHI MpH TEIJIONEPEAAYE.

[Tonsitue 00 ammabatHoMm mpouecce. IlepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHre MepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccam. lpaduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpatuMocTh MpoieccoB B IPUPO/IE.

TeroBele  MamwuHbl.  [IpUHOMOBL  [EMCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi SHEPruM B TEIUIOBBIX MalinHaX. Ko3PUIMEHT MOIe3H0ro
nevictBusl TeruioBo Mamuubl. [lukn KapHo u ero xod3@uIMEHT MOIE3HOTO
JEUCTBUS. DKOIOTUYECKHUE MPOOIEMBI TEIIIOIHEPTETHKHU.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUraTeib
BHYTPEHHETO CrOpaHusi, OLITOBOU XOJOIUILHUK, KOHAUIIUOHED.



Jlemoncmpayuu

V3MmeHeHre BHYTpPEHHEH SHEPIHH Tela TPH COBEPIICHUH PAaOOTHI: BBUIET
npoOKH W3 OYyTBUIKM TOJA JEHCTBUEM CXATOro BO3Ayxa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

W3MmeHeHne BHYTpEHHEH SHEpTUH (TeMIleparyphbl) Teja Mpu Teruionepeaaye.

OneIT Mo aauabaTHOMYy pacCIIMPEHHI0 BO3AyXa (OMBIT € BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie

pabomwiVIzMepeHne ynelIbHOU TeTIOEMKOCTH.

Tema 3. Azpezammusie cocmoanusn eeuwecmea. Dazoswvle nepexoont

[TapooOpazoBanue u koHjaeHcauus. Mcnapenune u xumnenue. AOCONIOTHAs U
OTHOCHUTEJbHAsI BIAXHOCTh BO3Ayxa. HackllmeHHbI map. VYiaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUS OT JTaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JXungkue kpucrtamisl. CoBpeMmeHHblE Marepuanbl. [lmaBrneHune u
KpUCTAJUTH3alKs. YeabHas TerioTra miasieHus. Cyomumanus.

VYpaBHeHUE TEIMIOBOTO OanaHca.

TexHuueckne yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUN TOJYYEHUs COBPEMEHHBIX MaTepHaliOB, B
TOM YKCJIE HAHOMATE€PUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBIILICHHBIX NAPOB.

Kunenue npu noHMKEHHOM JIaBJICHUH.

Cnoco06b1 U3MEpPEHHUsI BIAXKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTAJUTMYECKOTO BEIECTRA.

JleMoHCcTpalus KpUCTalIoB.

Vyenuueckuii skcnepumenm, n1abopamopmvie

pabomuilI3MepeHrie OTHOCUTENILHOMN BIAXKHOCTU BO3IyXa.

Pasnen 4. JiekTpoguHAMHUKA
Tema 1. Inexmpocmamuxa
OnekTpu3anms Tell. ONEKTpUYECKHd 3apsn. JlBa BUIA DSIEKTPUYECKUX
3apsinoB. [IpOBONHMKH, AMDIIEKTPUKA W TOJYHPOBOJHUKH. 3aKOH COXPAHEHUS
IEKTPUYECKOIO 3apsiaa.
B3aunmoperiictBue 3apsiaoB. 3akoH KynoHa. ToueuHbId 3IEKTpUUECKUNA 3apsl.
Onekrpuueckoe mnone. HanpsoxkéHHOCTh dnexkrpudeckoro mnonsd. IIpuHuun



CYNEPIIO3ULIMH BIEKTPUUECKUX Monei. JIMHuM Hanpsyk€HHOCTU BIIEKTPUYECKOTO
OJIAL.

Pabota cun anexrpocrarnueckoro noss. [lorenuman. PazHocTh moTeHIMaNoB.
[IpoBOIHMKHA W AUAIEKTPUKH B DJIEKTPOCTATHYECKOM Toiie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnekTpoémkocTb. KoHzeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

TexHnueckue yCTpoWCTBA U NPAKTUYECKOE NPUMEHEHHE: BIEKTPOCKOII,
AIIEKTPOMETp, DJCKTPOCTAaTHUeCKas 3alluTa, 3a3€MJICHHE HIIEKTPONPUOOPOB,
KOHJEHCATOp, KONMPOBAJIbHBIN annapar, CTPyHHBIN IIPUHTED.

Llemoncmpayuu

YCTpOMCTBO M MPUHLMIT JEUCTBUA JJIEKTPOMETPA.

B3anmonelicTBue Ha’neKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsIKEHHBIX TElL.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpoCcTaTU4eCKas 3allnTa.

JIMBNEKTPUKH B DIIEKTPOCTATUYECKOM ITIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAgu
IIJIACTUH, PACCTOSIHUS MEK1Y HUMH U TUDJIEKTPUUECKOU MPOHNUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie

padomuilIzMepeHne AEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpudeckuit mox. Toku 6 paznuunvix cpedax

DNEKTPUUECKHI TOK. YCIOBUSI CYLIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lenu.

DNEKTPUYECKOE CONMPOTHUBICHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, IapalIeIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOITHUKOB.

Pab6ora osnekrpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomtHOCTB
ANEKTPUUYECKOTO TOKA.

DNEKTpOABMKYIIasl CWia U BHYTPEHHEE COINPOTHUBICHUE HMCTOYHUKA TOKA.
3akoH OMa Ju1sl MOTHOM (3aMKHYTOM) 35ieKTpruyeckoil nenu. Kopotkoe 3aMbIkaHue.

ONeKTpoHHAass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT Temneparypbl. CBEpXITPOBOAUMOCTb.

DNEKTpUYECKHI TOK B BaKyyMe. CBOICTBA AIEKTPOHHBIX TyYKOB.

[TonynpoBogHUKH. CoOcTBeHHas 51 IIPUMECHAs MIPOBOAUMOCTh
nosynpoBoAHUKOB. CBoMCTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJEeKTpUYeCKHii TOK B  pacTBOpax M  paciulaBaX  dJIEKTPOJIMTOB.



DNEeKTpONUTHYECKAsT AUCCOIUALIUSL. DIEKTPOJIU3.

Onexkrpuueckuii TOK B razax. CaMOCTOSITENBHBII U HECAMOCTOSITEbHBIM
pa3psan. Monnus. [1na3ma.

TexHnueckue yCTPOMCTBA H MPAKTUYECKOE MIPUMEHEHHE: aMIIepMETp,
BOJIETMETP, PEOCTAaT, WCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeIbHBIE TPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYITPOBOAHUKOBBIN AMOJI, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenue CUilbl TOKa U HAPSIKEHUSL.

3aBUCHUMOCTh COINPOTUBICHUS MWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOrO CEYEHUS U MaTepuaa.

CMenaHHOe COEAMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHue DJIIEKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTbH COMTPOTUBIICHUSI METAJLIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3NEKTPOIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOJIA.

Yuenuueckuii skcnepumenm, nabopamopusie pabomseil13yuenue

CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenue 3neKTpOABUKYIIEH CHJIBI MCTOYHUKA TOKA W €r0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

HaGmronenue snexrponusa.

MesknpeaMeTHbie CBSA3M

Nzyuenue xypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCyIiecTBISETCS ¢
YYETOM COJAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€M C KypCaMud MATEMaTHKH,
OWOJIOTHH, XUMHH, TeOTPadUu U TEXHOJIOTHH.

Mesicnpeomemuvie noHamusi, CBS3aHHBIE C U3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUA: SBJICHHE, Hay4yHbId (akT, rumoresa, ¢u3nyuecKkass BEIMYMHA, 3aKOH,
Teopusi, HaOMIOIEHIE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJICINIb, H3MEPEHHUE.

Mamemamuka: pelieHUE CHUCTEMbl ypaBHEHUM, JIMHEHHas (QYyHKIIHS,
napabona, runepooia, X rpaduKkd U CBOIMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U X MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMXKEHUE B JKMBOHM mpupone, auddysus, ocmoc,
TEIJI0OOOMEH JKMBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEauH, TEINIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHHS B dKUBOW MPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEl, XKUIKOCTEU U
ra3oB, DJJEKTPUYECKHE CBOMCTBA METAJUIOB, NIEKTPOJUTHYECKAs IUCCOLMALUA,
rajbBaHMKA.

l'eocpaghus: BNaXHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHUE IBUKEHUH C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, IOALIUIIHUKH, WCIOJIB30BAHUE 3aKOHA COXPAHEHUs
UMITyJbCa B TEXHHKE (pakeTa, BOAOMET W JpYyrue), JBHUraTellb BHYTPEHHEIO
CropaHusi, maponasi TypOuHa, ObBITOBOM XONOJUJIBHUK, KOHIUIIMOHEP, TEXHOIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HAHOMATEpUANIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKasl 3allluTa, 3a3eMJIEHHE DJIEKTPOIpHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, NIEKTPOHAIPEBATEIIbHBIE puOOpHI,
3NIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JiekTpoguHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUA

[locrossHHBIE ~ MarHUTHL.  B3anMoOIEWCTBHME  TMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bexkrtop wmaramuTHOM wuHAYKUMU. [IpuHmun cynepnosuunn
MAarHATHBIX NoJied. JIMHMKM MarHUTHOW MHAYyKUMW. KapTuHa JNMHWUKA MarHUTHOU
WHIYKIWH TOJIS MOCTOSSHHBIX MAarHUTOB.

MaruutHoe TOJIE MPOBOAHMKA C TOKOM. KapTuHa JWHUNA HWHAYKUUA
MAarHWTHOTO IIOJISI JUIMHHOTO IIPSMOTIO IIPOBOJHHMKA M 3aMKHYTOTO KOJBLEBOIO
IPOBOAHMKA, KaTylIKU ¢ TOkoM. OnbIT Opcrena. B3anmoaeiicTBue NpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuia Jlopenua, e€ Moayib U HampasjieHue. J[BuxeHne 3apssKeHHOU YaCTHUIbI
B OJIHOPOJHOM MarHUTHOM 1osie. Pabora cunel Jlopenua.

SIBiieHne  ANEKTPOMArHUTHOM MHAYKUMHU. [lOTOK BEKTOopa MarHUTHOU
WHIYKIUU. OJEKTPOIABIXKYIAA CHJIa MHAYKUMU. 3aKOH 3JEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekrpuueckoe mojie. IJIEKTPOABUKYINAS CUla HUHAYKIUUA B
MIPOBOJIHUKE, IBUKYILIEMCS MTOCTYNATEIbHO B OJTHOPOJTHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTB.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOIBMXKYIIAA CHJIA
CaMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJIA KaTyIIKH C TOKOM.



ONEeKTPOMarHuTHOE MOJIeE.

TexHuyeckne yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHbBIE
Mar"HuThl, OJJIEKTPOMAarHWUTHI, 3JEKTPOJABUTATENIb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTUL, UHYKIIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHUE TEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JInHMY MHAYKIMY MarHUTHOT'O TOJIS.

B3anMopneiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1ia Ha HOHBI DJIEKTPOJIUTA.

SIBNEeHME 3IIEKTPOMATHUTHON MHAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABWKYILIEH CHUIIBI MHAYKIMH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuiV13yuenue

MarHUTHOTO IOJISI KaTYIIKH C TOKOM.

HccnenoBanne  OCMCTBUSA — NOCTOSHHOIO — MAarHuTa Ha  paMKy €

ToKOM.VccnenoBanue sIBIEHUS EKTPOMAarHUTHOW HHIYKIIUN.

Pa3ges S. KosieOaHnusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE KOJ1€DAHUA

KonebarenbHast  cucrema.  CBOOOJHBIE ~ MEXaHMUYECKHE  KoyeOaHUS.
I'apmonnyeckue konebanus. Ilepmop, uvactora, amruutyna u Qasa KoJeOaHMIA.
[Ipy:xvHHBIN MasATHHK. MareMaTuyecKuid MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosjeOanuil. [IpeBpalienne sHEprun pu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 53JIEKTPOMAarHUTHbIE KojieOaHUs B
UJCadbHOM KOJEOATETbHOM KOHTYpE. AHAJIOrus MEXIy MEXaHUYECKUMH |
ANIEKTPOMAarHUTHBIMU  KoneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPrUM B UJI€AJILHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyXawIIUX KojieOaHUsIX. BrIHYKE€HHbIE MEXaHUUECKHUE
kosieOaHus. PezoHaHc. BbIHYK€HHBIE 3JIEKTPOMATrHUTHBIE KOJEOaHHUs.

Ilepemennbiii  Tok. CHHycCOMAQIbHBIA IEPEMEHHbIA TOK. MOIIHOCTB
IEPEMEHHOIO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUYCHHWE CUJIBI TOKA U
HaNPSHKEHUS.



Tpancdopmarop. IlponsBonctso, nepenaya U MOTpeOICHUE IEKTPUUECKOIM
DHEPIUM. DKOJIOTMYECKUE PUCKU TPU MPOU3BOIACTBE 3AeKTposHepruu. KynbeTypa
VCIIOJIb30BAHUS DJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU.

TexHnueckne yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUH 3JIEKTpoInepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJeOATebHOM CHUCTEMBI (NMPYKUHHBIM WK
MaTeMaTU4eCKUN MasiTHUK).

Hab6monenue 3aryxaronux Kojie0aHui.

HccnenoBanne CBOKCTB BBIHYKJICHHBIX KOJIEOaHUM.

Habmnronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuusmiorpaMmbl (3aBUCUMOCTH CHJIBI TOKAa W HalPsDKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHHI.

Pe3onanc mpu mocnenoBaTeNbHOM COEIMHEHHH PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHAEHCATOPA.

Mozenb TMHUAY 3IEKTPONIEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

UccnenoBanne 3aBUCUMOCTH MEpUOAa MaJbIX KOJeOaHWM Ipy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Irpy3a.

HccnenoBanne nepeMeHHOIo TOKa B LEMU U3 MOCIEA0BATEIbHO COEINHEHHBIX
KOHJICHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNHbIE GOIHbL

MexaHnueckue BOJIHBI, yciaoBus pacnpocrpaHeHus. Ilepumon. Cropoctb
pacpoCTpaHEeHHMs U JITIMHA BOJIHBL. [lonepednbie U npoI0IbHbIE BOJIHBI.
WNurtepdepenuus n audppakums MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBI. YCIOBHUS W3JIyYEHHS IEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentauus BekropoB E, B, V B anexkrpoMaruutHol BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpPEJIOMIICHUE, MOJIApU3alus, Tu@pakius,
unTepdepenius. CKOpoCTh AMEKTPOMArHUTHBIX BOJIH.

[IIkana 31MeKTPOMarHUTHBIX BOJIH. [IpuMEHEHue 3IEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUIMTBI paguOCBsI3U U TeNeBUACHUA. Panronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHNE OKPYXKAIOLIEH CPEIbI.

TexHuyeckne yCTpOHMCTBa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YIAbTPa3ByKOBas IUArHOCTMKA B TEXHUKE M MEOULHHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-neus.



Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPAHEHUE TONEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HICTOUHUK 3ByKa.

Habmonenue orpaxeHus U NpeoMIICHUS] MEXaHUYEeCKHUX BOJIH.

Hab6monenue nateppepeHnu u qudpakimm MEXaHHYECKUX BOJIH.

3BYKOBO pE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYIOW U
94acTOTOM KoseOaHUil.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TIPEIIOMIICHHUE,
noJisipu3anus, 1udpakius, HTepPepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. IIpsMonnHEliHOE pacnpocTpaHEHUE CBETa B
onHOpOoaHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBeTa. [locTpoenne m3oOpakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTA. AOCOITIOTHBIN MMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpaxkeHnue. [IpenenpHbIi yroi moiaHoro
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cera. L[Ber.

Cobuparormiue U paccenBaroIlie  JIMH3BI. Tonkas JMH3A.
DOoKyCHOE PacCTOSIHUE U ONTUYECKas cujla TOHKOU JuH3bL. [locTpoenue
U300paKEHU B COOMPAIOIIMX U pacCerBaIONUX JIMH3aX. DopMysa TOHKOHM JIMH3BI.
VBenuueHue, 7aBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

Bonnosas ontuka. Uutepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBust HAOMIONEHNUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPhEPEHITMOHHON
KapTUHE OT ABYX CMH(pA3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HNudpakuus ceeta. udpakimonHas pemeTka. YCiaoBue HaOMOIeHUS
[JJaBHBIX ~ MAaKCHUMYMOB IpyU TAaJCHUH  MOHOXPOMAaTHYECKOTO  CBETa
Ha TU(PPAKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHUUeCcKHe yCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: OUKH, JIyIIa,
(oTroanmnapar, MpOEKUMOHHBIN arrapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEeHOE pacpOCTpaHEHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA.
OnTtuyeckue npudopsI.

[TonHOe BHyTpeHHEE oTpaxeHne. Moaens cBEToBOAA.



HccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.
Monenn MEUKpPOCKOTIA, TEJIECKOTIA.

HaGnronenue nunrepdepeHiuu cera.

HaGmronenue audpakuuu ceera.Habmronenue
JUCTIEPCUU CBETA.

[TonyueHue cekTpa ¢ MOMOILBIO TPU3MBI.
[TomyueHue criekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.
Habmonenre nonsipusaiiu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepeHune mokasaress MpeoMICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.
HaGmronenue aucnepcun cera.

Paznen 6. OcHOBBI ClIENMAJIBHON TEOPUH OTHOCUTEJIbHOCTH

['panuIs! MPUMEHUMOCTH KJIaCCHUYECKOM MEXaHUKH. ITocTynarsl
CIIEIIMAJIBHON T€OPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHU U COKpAILICHHE
JUTUHBI.

DHEeprus U UMITYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MaccChl C PHEPrUEH U UMMIYJIHCOM PEIATUBUCTCKOW YaCTUIIbl. DHEPIHs
TTOKOSI.

Pasznen 7. KBanToBas puszuka

Tema 1. Inemenmul K6aHMOBOU ONMUKU

®oronsl. Gopmyna [1nanka cBsi3u sHEPrun GOTOHA C €r0 YACTOTON. DHEprus
¥ UMIYIIbC (HOTOHA.

OtkpeiTre u uccienoBanue ¢porodpdexra. OmpiTel A. I. CroneToBa. 3aKOHBI
dbotorddexra. YpaBuenue DuHmTerHa 11 doTtodddexra. «KpacHas rpaHuiia»
dbotorddekra.

Japnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckne yCTPOWCTBA W TMPAKTUYECKOE TPUMEHEHHE: (POTONIEMEHT,
dboTonaruuk, conHeyHas 6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotord ekt Ha yCTaHOBKE C ITMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHET0 GorodddexTa.

Ceeronuon.



Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -YacTHII.
[Imanerapnas wmoxens aroma. Iloctynatel bopa. M3nydeHue W mODIOUIECHHE
(GOTOHOB TpHM TEpEXo/ie aromMa C OJHOTO YPOBHS JHEPrHMM Ha Jpyrod. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPTUU aTOMa BOJOPOAA.

BosiHoBbIE cBoMcTBa yacTtull. Bonubl e bpois. KopnyckynspHo-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHHYeCKHE YCTPOMCTBA M IPAKTHYECKOE ITPUMEHEHME: CIIEKTPaJIbHbIN
aHaJIn3 (COEKTPOCKOM), J1a3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu

Monenb onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaOnronenue nMHeN4aThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie

pabomviHabmoneHre TMHeyaToro CueKkTpa.

Tema 3. Amommnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOoCcTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTasa
paanoakTUBHOTO n3nyueHus. CBoicTBa anb(a-, 0eTa-, raMmma-u3IydeHusl.
BinmsiHre paguoakTUBHOCTH HA )KUBBIE OPraHU3MBI.

OtkpeiTHe TpoTOHAa W HeuTpoHa. Hyknonnas monens siapa leiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio siapa. M30Tormnsbl.

Anbda-pacna. DNEeKTPOHHBIN 51 ITO3UTPOHHBIN Oera-pacnas.
['amman3nyyeHue. 3aK0H paJHOaKTUBHOIO pacnajaa.

DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JlepekT macchl sipa.

SAnepHble peakuuu. JlesleHUE U CUHTE3 sIEp.

Anepusiii peaktop. Tepmosinepubiii cunte3. [IpoOiiemMbl U MEPCHIEKTHBBI
SAIEPHON DHEPTETUKH. DKOJIOTMYECKUE ACIIEKTHI SIEPHOM YHEPIETUKH.

OnemeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTonbl HAONIOAEHUS U PETUCTPALIMM AIEMEHTAPHBIX YaCTHII.

@yH1aMEeHTaJIbHbIE B3aUMOJeHCTBUSI. EMUHCTBO (pM3HUECKON KapTHUHBI MUPA.

TexHHUECKHE yCTPOMCTBA M NMPAKTUYECKOE NMPUMEHEHME: JTO3UMETP, Kamepa
BunbcoHna, siiepHblil peakTop, aroMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIIMX YACTHUL.



Vuenuueckuii sxcnepumenm, nabopamopnvle pabomseillccnenoBanme
TPEKOB YacTull (110 TOTOBBIM doTorpadusim).

Pa3znen 8. JiieMeHTBI aCTPOHOMUM U ACTPOGUIMKH

Otamnbl pa3BUTUA acTpoHOMUH. [IpuKiIagHOE U MUPOBO33pPEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bupa 3Bé3gHoro HeGa. Co3Be3nusi, sSpKUE 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKEHUE.

CoinHeyHas cucTeMa.

Connne. ComnHeuHast akTUBHOCTh. Mcrounwk nsHepruu ComHIa W 3BE3.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTHKU. J[marpamMma «CIEKTpaJIbHBIA KJacc —
CBETUMOCTBY». 3BE3JBI IIIABHOM IIOCIIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» Il 3BE37 IVIABHOM IOCIEA0BATeIbHOCTH. BHyTpeHHee cTpoeHue
3B&31. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOXKIACHUU W HBoroniuu CoJiHIIA U
3BE3]1. DTAallbl )KU3HH 3BE3.

Mneunsiii Ilyte — nHama [anakrtuka. Ilonoxenue m nBuxkenue ConHia B
['amakTuke. Tunel ramakTuk. PaguoranakTuku u kBaszapbl. YEpHBIE OBIPHI B sApax
rajgakTUK.

Bcenennas. Pacipenue Beenennoit. 3akon Xa66ma. Paz0eranue rajakTuk.
Teopus bosbiioro B3psiBa. PEIMKTOBOE H3ITyUeHUE.

Macirabnas ctpykrypa Beenennoit. Mertaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Habmronennss HEBOOPYXKEHHBIM ITIa30M C HMCHOJIb30BAHMEM KOMITBIOTEPHBIX
NPUIIOKEHUM Il ONPEENICHUs] MOJI0KEHNsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEeBEPHOTO NONyIIapHs U IPKUE 3BE3MBI.

HabGmonenus B teneckon Jlynsl, mianet, Mneunoro I[lyTu.

O0o001maroee NOBTOpeHHE

Ponb Qusuku u acTpOHOMHMM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COILIMANTLHOM M 3TUYECKON cdepax MesTEIbHOCTH YeJIOBeKa, pOolib U MeCTO (PU3MKu
U aCTPOHOMHH B COBPEMEHHON HAyYHOW KapTUHE MHpA, pOjb (PU3NUECKON TeOpuu
B (OpPMUPOBAHUU TMPEACTABICHUN O (QU3NYECKOW KapTUHE MHpa, MECTO
(¢u3nYecKol KapTUHBI MHpa B OOIIEM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIECHUN O IPUPOJIE.

MexnpeameTrHbie CBA3U

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kilacce ocyiecTBisiercs ¢
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKW,
OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJIOTUH.



Medicnpeomemnvle nousimusi, CBSI3aHHBIE C HM3YYEHHEM METOIOB HAYYHOTO
NO3HAHUSA: SIBIICHUE, HAy4yHbId (aKT, TUoTe3a, (Qu3MuecKas BEIUYHMHA, 3aKOH,
Teopwsl, HAOJIFOICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, MOICITh, N3MEPEHUE.

Mamemamuka: pelieHUE CHCTEMbl ypPaBHCHH, TPUTOHOMETPUYCCKUE
(YHKIMH: CHHYC, KOCHHYC, TaHTEHC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUECKOEC
TOXJJIECTBO, BEKTOPHI M HMX NPOCKIMHA Ha OCH KOOPIWHAT, CIIOKEHHUE BEKTOPOB,
NPOMU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMA, TPU3HAKA TOAOOHS TPEYroJIbHUKOB,
oTIpe/IeICHHE TUIOIIAIN TIIOCKUX (GUTyp U 00bEMA Tell.

buonocus: QJICKTPUUCCKHUC SBJICHUA B JKUBOU IIpHUPOAC, KoJieOaTeIbHbIC
JABHKCHUA B JKUBOU IIpupoac, OITHUYICCKUC SABJICHUSA B YKMBOU IIpupoac, ﬂeﬁCTBHe
paduanru Ha JXUBbIC OPTaHNU3MBEI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJIMYECKass CTPYKTypa TBEPBIX
TEJ, MEXaHNU3MbI 00Pa30BaHUs KPUCTAIUTUIECKON PEIIETKH, CIIEKTPATIbHBINA aHAIN3.

leocpaghusi:  MarHUTHbIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHUH.

Texnonocus: JUHUM 3JEKTpoIepenady, TIeHEepaTop MEepEeMEHHOIo TOKa,
ANIEKTPOJBUIATENb, WHAYKIIMOHHAs I€4yb, pajap, pPaaUONpPUEMHUK, TEIEBU30P,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJOKOHHAsl OIITHKA,
coJiHe4Hast Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeObHOrOo mnpeamera «Du3MKa» HA YPOBHE CPEAHETO O0OIIEro
obOpasoBanus (0a30BbINl YPOBEHB) JODKHO 00ECTICUNTH JOCTIKCHHE CIIETYIOIINX
JMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JINUHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUSI yueOHOTO mpeamMera «Du3nkay JOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW IMO3UIMEH JMUYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTALIMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACHIMPEHHE KU3HEHHOTO
ONBITa W ONBITA IEATEIBHOCTH B MPOLECCE PEAIM3AUUM OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOM IESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOTr0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMHA 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJi€HAa POCCHUHCKOTO OOIIECTBA;IPUHITHE  TPATUIIMOHHBIX
OOIIIeYeIOBEYECKUX ~ T'YMAHHCTUYECKUX W JE€MOKPATHYECKUX  IICHHOCTEH;
TOTOBHOCTB BECTU COBMECTHYIO ACATEIILHOCTh B UHTEPECAX IPAXKIAHCKOTO
oO1ecTna, y4acTBOBAaTh B CaMOYTIPABJICHUU B oOpazoBaTenbHOU

OpraHu3allMi;YMEHUE B3aNMOJICHMCTBOBATh C COLIMAIBHBIMU WUHCTUTYTAMHU B

COOTBETCTBHH C
uX (QYHKIMSIMU U HA3HAYEHUEM;TOTOBHOCTh K TYMaHUTApPHOU U

BOJIOHTEPCKOU JIEATEIBHOCTH;2)IATPUOTHYECKOI0

BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOMN IPaXkIaHCKOU UACHTUYHOCTH, MAaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHNE K TOCYJapCTBEHHBIM CUMBOJIAM, JI0CTHKECHUSAM
POCCUHCKHMX YYEHBIX B OONacTH (U3UKU U TEXHUKU;3)IyXOBHO-HPABCTBEHHOIO
BOCHUTAHMSA:CHOPMUPOBAHHOCT, ~ HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBEACHMS; CIOCOOHOCTh OLIEHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE
pELICHUsI, OPUECHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
4yyclie B JCATENBHOCTH YYEHOIO;0CO3HAHHME JIMYHOIO BKJIAJA B IOCTPOCHHUE
YCTOWYUBOTO OyAy1iero;4)3cTeTu4eckoro BOCIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOUAsl ICTETUKY HAyYHOI'O TBOPYECTBA,
npucyiero Gpu3nyeckoi Hayke;



S)rpynoBoro BOCIIUTAHUA:UHTEPEC K Pa3IuYHbIM chepam
npodeccuoHanbHOW NIE€ITeIbHOCTA, B TOM UYHCJIE CBS3aHHBIM C (QU3MKOH U
TEXHUKOW, YMEHHE COBepllaTh OCO3HAHHBIM BBIOOp Oyaymeld npodeccun u
peann30BbIBaTh COOCTBEHHBIE U3HEHHBIC IUIAHBI;TOTOBHOCTh U CHOCOOHOCTH K
00pa3oBaHUIO M CaMOOOPA30BAHUIO B 00JIACTH
bu3MKM  HAa  TOPOTSDKEHHM — BCew

’KM3HU;6)3K0JIOTrHYECKOT0

BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTD IKOJOTUYECKOMN KYIBTYPbl, 0CO3HAHUE TII00ATBHOTO
XapakTepa 3KOJIOTMYECKUX MPOOIeM; MIAHUPOBAHUE U OCYILECTBICHHUE IEUCTBUI B

OKpYXaloILlEel cpesie Ha OCHOBE
3HAHUA UEJeHd YCTOMYMBOIO PpA3BUTHUS YEJIOBEUYECTBA; PACUIMPEHUE OIbITA

JEeATEIbHOCTH 3KOJIOTMYE€CKOM HAITPABIEHHOCTH Ha

OCHOBE UMEIOIIUXCS 3HaAHUM 1o
busuke;7)IeHHOCTH HAY4YHOI0
NO3HAHMA:
c(hOopMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (PU3MUECKOH  HAYKW;O0CO3HAHWE IIEHHOCTH  HAyYHOUH
NEeATEeILHOCTH, TOTOBHOCTH B TIpoIlecce W3Y4YeHUS (U3NKH OCYIICCTBIATh
MPOEKTHYIO M UCCIIEA0BATEIIBCKYIO IEATEIbHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3VJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE yUeOHbIe JeiicTBUsiba3oBbie
JIOTHYeCKHe NeiCTBUSA:

CaMOCTOSITEIBHO  (OPMYIMpPOBaTh W aKTyaJIH3UpPOBAaTh  MpoOIEMYy,
paccmaTpuBarh €€ BCECTOPOHHE; ONPENCISITh LEJIH JEATEIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUU UX
JOCTUKEHHUS;BBISBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTpUBAEMBIX
bU3NYEeCKUX SIBICHHIX;, pa3padarThiBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM
aHAJIN3a UMEIOIIUXCS
MaT€pUATbHBIX W  HEMATEpPUAIIBHBIX  PECYPCOB;BHOCUTH  KOPPEKTHUBBI B

JEATEIIbHOCTD, OLIEHUBAaTh COOTBETCTBUE PE3YIbTATOB
LEJsIM, OLEHHUBAaThb PHUCKUA MOCIEACTBHI JESATEIbHOCTH; KOOPIAUHUPOBATH U

BEITIOJTHATH Pa00Ty B YCIOBHSIX PEaTbHOTO,

BUPTYaJIbHOTO " KOMOMHUPOBAHHOTO B3aUMO/ICUCTBHS;pa3BUBAThH

KpEaTUBHOE MBIILJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOIIEM.



ba3oBrble uccienoBarebcKue 1eMCTBUA:
BJIa/IETh HAyYHOM TEPMHUHOJIOTUEHN, KIIOUEBBIMH IMOHATUAMH U METOIAMH
bu3nuecKol HayKH;

BJIa/IETh HABbIKAMU YUYEOHO-MCCIIENOBATENbCKOW U MIPOEKTHOU JIEATEIbHOCTH
B 001acTu (U3MKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METO/IOB pelIeHHs 3a7ad (PU3UUYECKOTO COMAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;, BIAJETh BHUAAMH JCSATEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTald, MPeoOpa3OBaHHI0 M NPHUMEHEHHI0 B Pa3IUYHbIX
y4EOHBIX CUTYaIUsX, B TOM YHCIE MPU CO3JaHUM YYEOHBIX MPOEKTOB B 00IacTH
(bU3HUKY; BBISBISATH MPUYUHHO-CIIE/ICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a/ady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HAaXOIUTh AapryMEHTHI /I J0Ka3aTeahCTBa
CBOMX YTBEPKJEHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;aHAITU3UPOBATh
NOJIyYCHHBIE B XOJE PEIICHUS 3aJayd Pe3yibTarbl, KPUTUUECKH OLEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHWE B HOBBIX YCJIOBHSX;CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a7a4U B 00pa30BaTEIbHON
JESTENIbHOCTH, B TOM YHCIIE€ TPHU HW3YYeHUU (U3HMKH;IaBaTh OILIEHKY HOBBIM

CUTYyalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;yMETh MIEPEHOCUTH 3HAHUS T10

bu3HMKe B IPAKTUYECKYIO 00JIaCTh
KU3HENIEATETbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX

oOmacTei; BBIIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OpUTrHHAIbHBIC TIOAXOABI U

pelleHusT; CTaBUTh MPOOIEMBI U 337a4H, JOMYCKAIOIINE albTepHATUBHbBIC

peneHus.
Pab6ora ¢ ungopmanueii:

BJIa/ICTh HaBbIKAMHU MOJTy4YeHUs: UHPOpMAIuu (HU3NYECKOTO COACpPKaHUSA W3
VMCTOYHUKOB PAa3HbIX THIOB, CAaMOCTOSATEIBHO OCYLIECTBISATh IOUCK, aHAJIM3,
CHUCTEMAaTU3alMI0 ¥ WHTEPHIpPETaluio HHPOpPMAIMH DPA3NUYHBIX BHIOB U (HopM
IPEICTaBICHUS;0LIEHUBATh J10CTOBEPHOCTh MH(pOpPMAIIMH; UCIOIb30BATh CPEICTBA
WH(OPMAIIMOHHBIX U KOMMYHHUKAI[TUOHHBIX TEXHOJOTUM B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPTaHU3ALMOHHBIX 337ad C COOJIONEHHEM TpeOOBaHUMI
SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpEKEHHS, IPABOBBIX U
TUYECKUX HOPM, HOPM HMH(POPMAIIMOHHOM O€30MacCHOCTH;CO31aBaTh TEKCTbI
(u3MYECKOTO CONEp)KaHUs B pa3lMyHbIX (¢opMmMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpOpMallMM M LIEJIEBOM  ayaIuTOpUH, BbIOMpas ONTUMaAIbHYIO  (QopMy
IPE/ICTABIICHUS U BU3YyaJIU3aLIMH.

KoMMyHHKATHBHBIE YHHBepCcaJibHbIe Y4eOHbIe 1eiCTBHA:
OCYLIECTBIISAITh  OOILIEHHE Ha YpoKax (U3UKM M BO BHE-YpPOUYHOH
NEeSATEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKH  KOH(QIMKTHBIX CHUTyalldid M CMST4arh
KOH(JIUKTBI;pAa3BEPHYTO W JIOTUYHO HW3JIaraTb CBOKO TOYKY 3pEHHSI C
UCITOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;IIOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHOW H
WHIUBUyalIbHON
pabOThI;BEIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUMN C YUETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEM Ka)XIOro 4YJI€HA KOJUIEKTWMBA; MPUHHUMATH LU
COBMECTHOM JI€ATEIbHOCTH, OPTraHNU30BbIBaTh U KOOPAMHHUPOBATh JAEHCTBUA MO €€
JOCTHKEHHIO: COCTABJIATh TUIAH JIEUCTBUM, pacnpeessaTh POl ¢ YY4ETOM MHEHUMN
YYaCTHHUKOB, OOCYXKJaTh pPe3yJbTaThl COBMECTHOM palOThl; OIIEHUBATh KaueCTBO
CBOEr0 BKJIaJa U KaXJA0TO YYaCTHHKA KOMaH/IbI B
o0t pe3yasraT Mo pa3pabOTaHHBIM KPHUTEPUSM;IIpenaraTb HOBbIE TMPOEKTHI,
OIICHUBATh UJIEU C MO3UIIUA HOBU3HBI,
OpUTHUHAJIBHOCTH, TMPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBISTh MO3UTHUBHOE
CTPaTernyecKoe MOBEJECHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIe YyHUBepcaJbHbIEe yueOHbIe AeiicTBUICaMoopranu3amnus:

CaMOCTOSTEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO NIESITEIBHOCTh B 00JACTH
GU3UKM W aCTPOHOMHMH, BBISIBISATH MNPOOJIEMBbI, CTaBUTh H (POpMyIHpOBaTH
COOCTBEHHBIE 3a/1a4M;CAMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHHS] PACUYETHBIX U
KaYECTBEHHBIX 3aJla4, IUIAH BBHIMIOJIHEHUS MPAKTUYECKOH paldoThl C y4ETOM
UMEIOIIUXCS PEeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOYTCHUN;1aBaTh
OIIEHKY HOBBIM CHTYaIMSIM;pacIIUpITh PaMKH Yy4eOHOro IpeaMeTa Ha OCHOBE
JMYHBIX MPEANOUYTCHUN;Ie]IaTh 0CO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh
Ha ceO0s
OTBETCTBEHHOCTb 3a PEIICHHUE;0IIEHUBATh MPUOOPETEHHBIN OIBIT;CIIOCOOCTBOBATH

(GhOpPMUPOBAHUIO U MPOSBICHUIO APYIUIIMHU B 00J1aCTH
(bU3UKH, TOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbLHBIA MHTEJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ACATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJCTh  HaBBIKAMM  [IO3HABATEIbHOW  pediekcuu Kak  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUH M MBICIUTEIBHBIX IPOILIECCOB, HMX PE3YJAbTaTOB U
OCHOBAHMI;

HCIIO0Ib30BaTh MPUEMBI pe(IICKCHH IS OLICHKH CUTYaIliH, BHIOOpa BEPHOTO
pelIeHUsI;yMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO IMTPUHUMATDH PEIIECHUS 110 UX
CHIM)KCHUIO;IPUHUMATh MOTUBBI U ApTYMEHTBI JIPYTUX MPHU aHAJIN3€ PE3yJIbTaTOB



NEeSATeTLHOCTH; TPUHIMATh ceos, MOHUMAs CBOM HEJOCTATK! u
JOCTOMHCTBA;IPUHAMATh MOTHUBBI W apryMEHTBhl JAPYTHUX TIpU aHAIU3e
pe3yIBTaTOB

JIeSITEIbHOCTH; TPU3HABATh CBOE MPaBO W TPABO JAPYTUX
Ha OIIMOKH.

B mporecce mocTukeHNs IMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMEI TI0
dbusuke ST ypoBHSA cpeaHero oOmiero oOpa3oBaHUA Yy  OOyYaroOUIUXCs
COBEpPIIICHCTBYETCS AYMOIMOHATBHBIH MHTEIUICKT, IpenoararoIui
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHMsI, BKIIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABIICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATIBHON Chephl,
OBITh YBEpPEHHBIM B ce0e;CaMOperylIMpOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOIIb,
YyMEHHE TPUHAMATh OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTH
aIaTUPOBATHCS K SMOIMOHAIBHBIM W3MEHEHUSIM M TPOSBISTH THOKOCTH, OBITH
OTKPBHITHIM HOBOMY;BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIONIEH CTpeMJICHHE K
JOCTH)KCHHIO TIEJTH M yCIIEXY, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH
WCXOJI M3 CBOMX BO3MOXKHOCTEH; IMIATHH, BKIIIOYAIOIEH CIIOCOOHOCTh IIOHUMATh
OIMOLIMOHAIILHOE COCTOSHUE JPYTUX, YYUTHIBaTh €ro IpH OCYIICCTBICHUU
oOIIeHMsI, CTOCOOHOCTh K COYYBCTBUIO U COTICPEKUBAHUIO;COIMMAILHBIX HABBIKOB,
BKJTFOUAIOIIIUX CIIOCOOHOCTh BBHICTPANBATh OTHOIIICHHUS
C IPYTUMH JTFOABMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATbI

K koniy oOyuenus B 10 kiiacce npeMeTHbIE pe3yJbTaTbl HA 6230BOM YpOBHE
JIOJDKHBI OTPayKkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOIINUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab U MecTo (U3MKM B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAPTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJOTUH, B MPAKTHYECKOM JEATEIBHOCTH JIFOJAEH;YyYUTHIBaTh I'PAHMIIBL
OPUMEHEHUs M3Y4YEHHbIX (U3MUECKMX MOZENEH: MarepuajbHas  TOYKa,
UHEpLHAaIbHAs CUCTEMA OTCYETA, aOCOMIOTHO TBEPAOE TENO, HICAIbHBINA ras,
MOJIEJIM CTPOEHMS Ta30B, KUIKOCTEW W TBEPABIX TEJ, TOUEUHBINA JIEKTPUUYECKUN
3apsij] pyU pelIeHUH (PU3NUECKUX 3a/1a4;

pacrno3HaBarh (pU3MUECKUE SIBICHUS (IIPOLECChl) U OOBACHATh X Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUM CTPOCHMUS BELIECTBA U
MEKTPOJAUHAMUKHU: PABHOMEPHOE Y PAaBHOYCKOPEHHOE NMPSIMOJIIMHENHOE JBUKEHHE,
cBOOOJIHOE MaJeHUE Tel, ABM)KEHUE MO OKPYKHOCTH, MHEPLMS, B3aUMOJEHCTBUE
ten, qud¢y3us, OpOyHOBCKOE JBHIKEHUE, CTPOCHHE JKUIKOCTEH M TBEPHABIX Tel,



U3MEHEHHEe O0BhEMa TeN MpH HarpeBaHWU (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE,
WcrapeHre, KOHJCHCAlMs, IUIABJICHHWE, KPUCTAUIM3ALMSA, KHUIEHHE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY MapaMeTpaMu COCTOSIHUS ra3a B M30IPOLECCAX, ICKTPU3ALHMS TEN,
B3aHMOJICICTBUE  3apS0B;ONMUCHIBATD MEXAHUYECKOE JIBUKEHHE, HCIOIb3Ys
dbu3nyecKue BEIMYUHBI: KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, Cujla, HUMIYJbC TeJla, KWHETUYECKash HHEprus, NOTEHIHAaIbHas
SHEPrusi, MeXaHuueckas paboTa, MEXaHUYecKas MOIIHOCTb, IPU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCTONB3YeMbIX BEJIMYHMH, WX
0o003HaUCHUSI U E€IUHUIIBI, HaXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYIO BEJIMUMHY C JPYTUMH BEJIMUYMHAMU;OMMCHIBaTh N3yUYCHHBIC TEIIJIOBHIC
CBOWCTBA TENl M TEIUIOBBIC SIBICHMSI, UCIIONB3Ysl (DU3UICCKUE BETUIMHBI: JaBICHHUC
rasa, TEMIIeparypa, CPEIHsIsI KHUHETUYECKas SHEPrusi XaOTUYECKOTO JIBUKECHHUS
MOJIEKYJI, CpPEIHEKBAJpaTUYHAsI CKOPOCTh MOJICKYJ, KOJMYECTBO TEILIOTHI,
BHYTPEHHSISI D)HEPrUsi, paboTa raza, KodhPUIIMEeHT MOJIE3HOTO JACHCTBUSI TEIIOBOTO
JBUTATEINII, TIPH OMHCAaHWUU TPABUIBHO TPAKTOBaTh (U3UYCCKHA CMBICI
WCITOJIb3YEMbIX BEIUYMH, WX OOO3HAYCHHS W CIUHUIBI, HAXOIUTh (DOPMYIHI,
CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYMHY C JIPYTHMH BEJIMUYWHAM;OIUCHIBATh
M3YUYCHHBIE DJJICKTPUUECKHE CBOWCTBA BEIIECTBA M DAJIECKTPUUYECKUE SBJICHUS
(mporiecchl), HCHONB3YS (HU3MUECKHE BEIUYUHBL:  DJICKTPUUECKHHA  3apsil,
ANEKTPUYECKOE TOJIE€, HAMPSHKEHHOCTD MOJIA, MOTEHIIMAJ, Pa3HOCTh MOTCHIMAJIOB;
NPy  ONHWCAaHWW TPABUIBHO TpPaKTOBaTh (PU3UMYECKUN CMBICI HCIIOIB3YyEMbIX
BEJIMYMH, WX OO0O3HAUYCHHUS M CIWHMUIIBI, yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINC
JaHHY!0 (U3UYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMM;aHATU3UPOBATH
bu3NYeCcKre MPOIECCHl U SIBIICHUSI, UCTIONB3Ysd (PU3NUECKUEe 3aKOHBI U MPUHITUTIBL:
3akoH BcemupHoro tsarorenus, I, II u III 3axkonbl HbroToHa, 3aK0H coXpaHEeHUS
MEXaHUYECKOW DHEPruH, 3aKOH COXPAHEHUSI MMIMYJbCa, MPUHIUIT CYyNEPIIO3ULIUN
CWI, TNPUHUWN PABHONPABHUS HHEPUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-
KMHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, 'A30BbIE 3aKOHBI, CBA3b CpPEOHEU
KMHETUYECKOM OHEPruu  TEIJIOBOTO JBMIKEHUS MOJIEKYlT ¢  aOCOIOTHOU
TEMIIEpaTypoi,  NEPBBIM  3aKOH  TEPMOJAUHAMMKH, 3aKOH  COXPAHEHUS
NMEKTPUYECKOrO 3apsna, 3akoH KyloHa, mpu 3TOM pas3ivyarb CJIOBECHYIO
GbOopMYyITMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIpaXCHHE W YCJIOBHS (TpaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;00BSICHATh OCHOBHBIE IPUHIIUIBI JEHUCTBUS MAIIWH,
NpuOOPOB M TEXHUYECKUX YCTPOMCTB; pazivyarh YCIOBUS HX O€30MaCHOrO
WCMOJIb30BaHUSI B TOBCEIHEBHOM KWU3HU; BBIIOJHATH 3KCIIEPUMEHTBI IO
UCCIIEIOBAaHUIO (DU3UUYECKUX SIBJIGHUM M TPOIIECCOB C UCMOJIb30BAaHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHMM, IIPU 3TOM (POpMyJIHpOBaTh MpoOiemMy/3ajiaqy U THUIIOTE3Y



y4e0OHOTO 3KCIIEpUMEHTA, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYI0BAHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BBIBOJBI;0CYIIECTBIATh NPSIMbIE U KOCBEHHBIE
U3MepeHusl (U3NYECKUX BEJIMYMH, MPU ATOM BbIOMpaATh ONTUMAJbHBIA CIOCOO
U3MEPEHUSI U HCIOJB30BATH WM3BECTHBIE METOABI OLIEHKU IMOTPEIHOCTEN
U3MEPEHHIT;CCTIEIOBAaTh 3aBUCUMOCTH MEXIy (PU3NYECKUMU BEITUYUHAMU C
VICITOJIb30BAHUEM IPSIMBIX HM3MEPEHUHM, IPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCUpPOBaTh PE3yJbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMUYUH B BUJE
TabnmuI U TpaduKOB, NENaTh BHIBOABI MO pE3yJbTaTaM HCCIEI0BaHUI;COOIIONATH
npaBuiia 6€30MacHOTO TPy/a MPH MPOBEICHUU HCCIIECAOBaHUN B paMKaxX yueOHOro
HKCIEPUMEHTA, Y4YEOHO-MCCIIEI0BAaTEIbCKOM W IPOEKTHOM JIeATEIbHOCTU C
UCITOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOKCTB U 1a00paTOpHOTO
000pyAOBaHUs;pEIIATh PACUETHBIC 331a4H C SBHO 3aJJaHHON (PU3MUECKON MOJIETIBIO,
UCTIOJIB3Yys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BbIOMpaTh (PU3UYECKYIO MOEIb, BBIAEIATh (U3NUECKUE BEIUUYHMHBI U (HOPMYIIbI,
HeoOXoAuMble Jisi €€ pelleHus, MPOBOAUTh PAcu€Thl U OLEHUBATh PEANbHOCTh
MOJyYEHHOTO 3HAYeHUs (PU3MYECKON BETMYMHBI;PEIIaTh Kaue€CTBEHHBIC 3aauyu:
BBICTPANBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIENOUKY PACCYKICHHUM C ONIOPOU Ha
U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

UCIOJBb30BaTh  HpPU  pEIIeHHH  y4yeOHBIX  33Ja4  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIIOTUU JJISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTaBICHNUS YIEOHON M HaydHO-TIOMyJISpHOW MH(OpPMALINU, MOTyUYEHHON U3
pa3INYHBIX HUCTOYHHUKOB, KPUTHUYECKU aHaJIU3UPOBATH MOJIy4aEMYIO
UH(POPMALUIO; TPUBOAUTh IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHWE MPOILIECCOB OKPYXKAIOIIEro Mupa, B
pa3BUTHE TEXHUKH U TEXHOJOTHIA;CIIOIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (hU3HKE
B IOBCEJHEBHOM XHU3HU i1 oOecredeHus Oe30MacHOCTH IMpHU OOpallleHUuu C
npuOopaMud M TEXHUYECKHMMM YCTPOMCTBaMHM, MJIsi COXpPAHEHUS 3/10pOBbS U
COOJIIOIEHHS] HOPM 3KOJIOTHYECKOrO MOBEAEHUS B OKPYKaIOIIEeH cpene;paboTaTrs B
rpynne ¢ BBIOJHEHWEM pa3JIMYHBIX COLMAIbHBIX POJIEH, IUIAHUPOBAaTh PadoTy
IpyMIbl, PAMOHAIBHO PACHpeNesTh 00s13aHHOCTU U IJIAHUPOBATh JEATEIbHOCTh
B HECTAaHJAPTHBIX CHTYyallUsAX, AaJE€KBaTHO OLEHUBAaTh BKJIAJ KaXIOro W3
YYaCTHHUKOB IPYIIIbI B pELIEHUE pacCMATPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenus B 11 kjacce mpeIMeTHbIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIONIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEpax poyib U MecTo (U3MKKA B (pOopMUpOBaHUU
COBPEMEHHOW HAyYHOW KAPTWHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHHM, B MPAKTUYECKOW AEATEIBHOCTH JIOAECH, LEJIOCTHOCTh U E€AUHCTBO
bu3nuecKkod KapTHHBI MUPA;yUYUTHIBATh TPAHUIBI MPUMEHEHUS HW3yYCHHBIX



duznyecKux MoAeNed: TOUYEUHBIH SIEKTPUUECKHUM 3aps, JIyd CBETa, TOUCUHBIH
MCTOYHMK CBETA, SI€pHAs MOJEIb aTOMa, HYKJIOHHAsl MOZENb aTOMHOIO sIpa Mpu
petieHnn (PU3MYECKUX 3aj]au;pacro3HaBaTh (pU3HUECKUe sIBICHHs (IIPOLeCcChl) U
OOBSICHSTP UMX HAa OCHOBE 3aKOHOB JJIEKTPOJUHAMUKMA M KBAaHTOBOM (DU3HKU:
AJIEKTpUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE
JNEWCTBUS TOKAa, B3aWMMOJECHCTBUE MArHUTOB, OJJIEKTPOMAarHUTHAs WHIYKLHS,
JNEWCTBUE MAarHUTHOTO IMOJS HAa MPOBOJHHUK C TOKOM M JBMXKYIIUWCS 3apsif,
SNIEKTPOMArHUTHBIE KOJICOAHWsI W BOJHBI, MPSMOJIMHEHHOE pPaCIpOCTPAHEHUE
CBETa, OTpaXeHHeE, MpeloMiicHHe, uHTepdepeHI s, TUPPaKIus U MOIIpU3AIL
CBeTa, aucrepcus cBeta, ¢gorodnekrpuueckuii rddexr (dhotoaddekrt), cBeToBOE
JaBJICHHE, BOZHUKHOBEHHE JINHENYATOTO CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAS U
VCKYCCTBEHHAsl PaJUOAKTUBHOCTBH;ONUCHIBATh HM3yYEHHBIE CBOICTBA BELIECTBA
(37IEKTpUYECKHE, MAarHUTHBIE, ONTUYECKHE, BIEKTPUUYECKYI0 IPOBOAMUMOCTb
pa3IMYHBIX Cpel) W DIEKTPOMArHUTHBIC SBJICHUS (IPOLIECCHI), HCIONb3YA
bu3nuecKkue BEIMYMHBL: DJIEKTPUUYECKUM 3apsll, CHJIa TOKa, DJIEKTPUUYECKOE
HanpsDKEHHE,  AJEKTPUYECKOE  CONPOTUBJIEHUE,  Pa3HOCTh  MOTEHIIHMAJIOB,
AIIEKTPOJBMOKYLIAs cUila, padoTa TOKa, MHAYKIMS MarHUTHOTO IOJIs, chjla AMIiepa,
cuna JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs JIEKTPUYECKOTO U MAarHUTHOTO
noJiel, MepuoJ; U YacToTa KojiebaHUN B KojieOaTreabHOM KOHTYpe, 3apsll U Cujia
TOKa B TpOLECCe TapMOHUYECKHX DJICKTPOMArHUTHBIX KoyneOaHuil, (HoKycHOe
pPacCTOSHUE W OINTHUYECKAsl CUJla JIMH3bI, MPU ONHCAHUU TMPABHIBHO TPAKTOBATH
(¢u3NYeCKUl CMBICIT HUCHOJb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS] WM EIUHUIIB,
yKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIIME TaHHYIO (DU3UYECKYIO BEIIUYUHY C JIPYTUMU
BEJIMYMHAMM;

ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SIBJIEHUS M TMPOLECCHI, HUCHOJIb3Ys
(¢u3nyecKue BETUYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJH, [JIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJbC (POTOHA, MEPUOJ] MOIypaciaga, SHEPTUs CBI3U
aTOMHBIX sIep, MPU OINMCAHUM NPABWIBHO TPAKTOBATH (PU3HYECKUN CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYECHHS W EAMHMIIbI, YKa3blBaTh (DOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYIMMH BEJIMYHMHAMH,
BBIUMCIIATh 3HAUCHUE (PU3UUECKOM  BEJIIMYMHBI;aHATU3UPOBATh  (PU3NYECKUE
IPOLIECCHl U SIBJICHUS, UCTIONb3Yd (PU3HUECKUE 3aKOHbI U MPUHLMIBL 3aKoH OMa,
3aKOHBI TOCJIEOBATEILHOIO U MapajlIeJIbHOTO COEIMHEHHUS MPOBOJHUKOB, 3aKOH
Jxoyns—JIeHua, 3akOH DJIEKTPOMAarHMTHOM WHIYKLWH, 3aKOH MPSAMOJIMHEWHOIO
pacnpoCTpaHEHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aAKOHBI IIPEJIOMIICHHS CBETA,
ypaBHeHHe OWHIITEeHA 11 (pororddekra, 3ak0OH COXpPAHEHHUS] HPHEPIUH, 3aKOH
COXpPaHEHHUSI HUMITYJbCA, 3AaKOH COXPAHEHUS JJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHHUs] MacCOBOI0 YMCJIA, NOCTYNaThl bopa, 3aK0H paJuOaKTUBHOIO paclaja,



IPH 3TOM pa3iiidyarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIDOKCHWE W  YCJIOBHUSA (TpaHUIBI, OO0JacTH) MNPUMEHUMOCTH;ONPEACIATh
HaIpaBJICHHE BEKTOpa MHAYKIIMU MAarHUTHOTO TIOJISI POBOTHUKA

C TOKOM, CHJIbI AMriepa 1 cuiibl JIOpEHI1a;CTPOUTD U OITUCHIBATH N300pakeHHE,

CO3/1aBaeMO€ TUIOCKHUM 3€PKaJIOM,
TOHKOW JIMH30M;BBIMTOJIHATE OKCIEPHUMEHTBI [0 HCCICAOBAHHIO (DU3UICCKUX
SIBIICHUH W TIPOIIECCOB C MCIOJIL30BAHUEM IMPSMBIX M KOCBEHHBIX U3MEPECHUI: TIPH
3ToM (OpPMYIUpPOBaTh MPOOIEMY/3aady W THUIIOTE3y YYEOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TNPEIJIOKECHHOTO OOOPYIOBaHHS, IPOBOAWTH OIBIT M
(GopMyITHpPOBaTh  BBIBOJBI,OCYIIECTBISITh MPSAMbIE W KOCBEHHBIC HW3MEPCHHUS
(U3HYCSCKUX BEIIMYUH, MPH STOM BHIOMpAaTh ONTHMAJBHBIA CIIOCOO M3MEPECHUS U
WCITOJIb30BaTh N3BECTHBIC METOBI OIICHKH MTOTPEITHOCTEH N3MEPEHUI;CCIICI0BATh
3aBUCUMOCTH (DM3UYCCKHUX BEIUYHH C MCIOJB30BAHHEM MPSIMBIX U3MEPEHUI: MPHU
9TOM KOHCTPYMPOBaThb yCTAaHOBKY, (DHKCHpOBaTh pe3yibTaThl MOJYYCHHON
3aBHCHMOCTH (DM3MYCCKUX BEIUYMH B BHJIEC TAOJIHUI] U TpadUKOB, JCJIaTh BHIBOJIBI
10 pe3ynbraTaM HCCICAOBAHUS;COOMIONaTh IpaBuiia OC30IacHOTO TpyJaa IpHU
IPOBEJICHUHA HCCICAOBAaHMM B paMKax yd4eOHOTO OSKCICPHMEHTa, Y4YCOHO-
HCCIICIOBATENILCKOM W TPOEKTHOM  JIESTEIbBHOCTA C  HCHOJIb30BAHUEM
U3MEPHUTEILHBIX YCTPOMCTB M JTA0OPAaTOPHOTO 00OPYIOBAHHUS;pEIIaTh PaCUETHBIC
3aJ1a4M C SBHO 3aJaHHOM (DU3UYECKOU MOJCIIBIO, UCITONIB3Ysl (PU3NUECKUE 3aKOHBI 1
IIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlaud BBIOMpaTh (U3HYECKYI0 MOJEIIb,
BBIICTIATh (DU3HUCCKHE BEIMYMHBI U (POPMYIIBI, HEOOXOMUMBIC NI €€ peIleHus,
IIPOBOJIUTH PACUYETHI M OIECHUBATh PEaIbHOCTD MOJyYCHHOTO 3HAYCHHS (PU3NICCKON
BCJIUYMHBL; pEIIaTh Ka4eCTBECHHBIC 3aJ1a4H; BBICTPAHMBATh JOTUYCCKH
HENPOTHBOPEUUBYIO IIETIOYKY PACCY)KICHHUH C OMOpOHM Ha HW3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3NICCKUE SBICHHUS,

UCIIOJb30BaTh  NPH  PEIICHWH  y4YeOHBIX  3aJa4  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJIOTHH JUIS ITOMCKA, CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIUN
U TMpEACTaBICHUS y4eOHOH M HAyYHO-TIOMYJIIPHOH MH(OpMAIUU, MOJYYCHHOU W3
Pa3IUYHBIX HUCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOJTy9aeMYTO
UHGOPMAITUIO;00BACHATH MPUHITUIIBI JCHCTBHUS MAIIMH, TIPUOOPOB M TEXHUUYCCKUX
YCTPOWCTB, pa3iinyarh YCIOBHS UX 0€30IIaCHOIO HCIIOJIB30BaHUS B ITOBCEIHEBHOMN
YKU3HH;IIPUBOAUTE IPUMEPHI BKJIaJa POCCUHCKUX U 3aPYOCIKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCCOB OKPYKAIOIIEIO MHpa, B Pa3BHTHE
TEXHUKH M TEXHOJOTHH;UCIIOIb30BaTh TEOPETUYCCKUE 3HAHHS 1O (QHU3MKE B
MOBCEIHEBHON KM3HU JUIs oOecredeHuss Oe30MacHOCTH IMpU OOpalieHuu ¢
npudopaMu M TEXHUYCCKHMMH YCTPOMCTBAMH, JIJII COXPAHCHHS 3I0POBbI U
COOIOIEHNST HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKaIOIIeH cpese;padoTarh B



TPyMIE C BBIMOJHEHHUEM PA3UYHBIX COLHUANBHBIX POJIEH, MIaHUPOBaTh pPadbOTy
IPYIIIbI, PAMOHAIBHO PACHpPENENsITh 00SI3aHHOCTU U IJIAHUPOBATh JIEATEIbHOCTh
B HECTAaHJAPTHBIX CHUTyallUsAX, aJEKBAaTHO OLEHMWBAaTh BKJAJ KaXIOro W3
YYaCTHHUKOB IPYIIIbI B pELIEHUE pACCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmmuecTBo 4acoB DJIEKTPOHHBIE
HanmMeHoBaHHe pa31e/10B U TeM (unpposrie)
Ne ni/m oOpa3oBareJibHbIE
MPOrpamMMbI KonTpoabubie | IlpakTnyeckue
Bcero pecypcsl
padoThI padoTsI
Paznen 1.OU3UKA U METObl HAYYHOT O ITIO3HAHUSA
bu6mmoreka I{OK
11 dusnka 1 METOABI HAYYHOTO ITO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka I{OK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 Hunamika ! https://m.edso0.ru/7f41bf72
bubmuoreka [IOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHHUKE 6 1 1 httos://m.eds00.ru/7f410f72
Hroro no pazneny 18
Paznea 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYSIPHO-KUHETUYECKOM 9 1 bubnmoreka [IOK

TEOpuun

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

3.2 OCHOBBI TEPMOMHAMIKH 10 https://m.edsoo.ru/7f41bf72
ArperarHbie COCTOSIHUS BEIIIECTBA. bubmoreka [IOK
3.3 da30BbIe MEPEXOAbI 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 IMEKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN 2IEKTPpUYECKUM TOK. TOKH B bubnuoreka [JOK
4.2 Pa3JIMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KUIACC

KosmmuecTBo yacos DJIEKTPOHHbBIE
No i/ HaumeHoBaHMe pa3iesioB U TeM (undposbre)
e nporpamMmmel Beero Kontpoasunie | IlpakTuueckune odpa3oBare/bHbIE
padoTsI padoTsI pecypebt
Pazgen 1.2JIEKTPOANHAMUKA
MaruuTtHoe nose. DJIeKTpoMarHuTHas Bubnuoreka [IOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2.KOJIEBAHUS U BOJIHBI
Mexanndeckue U JIEKTPOMarHuTHbIE Bubnuoreka [IOK
2.1 KoJie0aHMs 9 1 https://m.edsoo.ru/7f41c97c
MexaHndecKkue U JIEKTPOMarHUTHbIE BOJIHBI Bubnuoreka [IOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubmoreka [IOK
2.3 Onrnka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasnea 3.0CHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
OcCHOBBI crielIMaIbHOU TEOPUH bubnmoreka [IOK
31 OTHOCUTEJIBHOCTH 4 1 https://m.edso00.ru/7f41c97c



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

Hroro no pasneny

Pa3zgea 4 KBAHTOBAS ®U3UKA

. bu6muorexa HOK
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aroma 4 Bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c¢
bubmmoreka [IOK
4.3 ATOMHOE AP0 S https://m.edso0.ru/7f41c97¢c
Uroro no pazneny 15

Pazges S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DneMEHThI aCTPOHOMHH U aCTPODHU3UKHI 7 Egggﬁ;ﬁ:g:oggﬁf 4197
Hroro no pazneny 7
Pa3znen 6.OBOBIIAIOHIEE IOBTOPEHHUE
bubnmoreka IJOK
6.1 Obobmaromee nosTopeHue 4 https://m.edso0.ru/7f41c97¢c
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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IHOYPOUYHOE INVTAHUPOBAHHME 10 KJIACC

KosmmuecTBo 4acoB JIEKTPOHHbIE
Ne T Jlata undposbie
n/n eMa ypoxa Beero Kontposnbubie | IIpakTuyeckue | psydyenus oGpasoBaTebHbIe
padoThI paGoThI pecypeel

®usuka — Hayka o npupoae. Hayunsie

1 METOJIbl TO3HAHUS OKPYKAIOIEr0 MUpPa 1 bubnuoreka IIOK

https://m.edsoo.ru/ff0c32e2

Ponb 1 mecTo Qpu3MKH B
(bopMHpPOBaHUY COBPEMEHHON HAYYHOM Bu6mmoreka [IOK

2 KapTHHBI MHPA, B IIPAKTHIECKOHU . https://m.edsoo.ru/ff0c33e6
JeITeIbHOCTH JIofeH
MexaHU4eCcKO€e IBUKEHHUE.
OTHOCHUTENBPHOCTh MEXaHUUYECKOTO Bu6muorexa [JOK

3 nBikenns. Ilepemerienue, ckopocTs, ! https://m.edso0.ru/ff0c3508
YCKOpPEHHE
PaBHOMEpHOE NIPSIMOIIMHENHOE bubnuoreka [JOK

4 JIBIDKCHHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE bubnuoreka [JOK

5 JIBU>KCHUE 1 https://m.edsoo.ru/ff0c372e
CBobOoaHOE najiecHne. YCKOpeHue bubmorexa [JOK

6 CBOOOIHOTO TMaJACHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nuxenue. JIBuxeHne

7 MarepraibHOM TOUKH 110 OKPYKHOCTH 1 brbmmorexa LIOK

https://m.edsoo.ru/ffOc3ada
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[TpuHIIMI OTHOCUTENBHOCTH | anumes.

bu6mmoreka [IOK

WuepunanbHble CUCTEMBI OTCYETA.
[TepssIii 3akoH HproToHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuina. [Ipunnun

bubmuoreka [IOK

9 Cyneprno3uiu cuil. Bropoii 3akoH
HBI0TOHA JUTs1 MATEPHATBHOM TOUKH https://m.edsoo.ru/ffOc3be8
Tpernii 3axoH HerotoHa 11 Bubnuoreka [IOK

10 MaTepUAIIbHBIX TOYECK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMHUpHOTro TaroreHus. Cuna

11 TshKecTu. [lepBast KOCMUYECKast Brbmiorexa LIOK
CKOPOCTE https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubmumorexa [IOK

12 Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. KoadduimeHnt TpeHusi.

13 Cua COpOTHBIIEHHS TIPU JBHIKEHUH brbmmorexa LIOK
Te/a B KHAKOCTH HIH Fa3e https://m.edso0.ru/ff0c3f76
[TocTynarensHoe U BpamiareiabHOe

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. Butmmorexa LIOK
MowmenTt cuibl. [liiedo cumel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TENa
Nmnynsc MarepualibHON TOYKH,

15 CUCTEMBI MaT€pPHAIbHBIX TOYEK. But6morexa [TOK

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMmmynbca. PeaktuBHOE IBUKEHUE

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIITHOCTH CHUJIBL.
Kunernueckas JHEPIUs
MaTepualbHOW  TOYKH. Teopema 00
M3MEHEHUU KHHETUYECKON SHepruu

bubmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanbHas 3HEPTHUsL.

bubmuoreka [IOK

[ToreHunanbHas 3HEPTUS YIIPYTO
nedhopMUPOBaHHON TIPYKUHBI.
[ToreHuunanbHas 3Heprus Tena BOIU3H
MOBEPXHOCTH 3€MIIN

https://m.edsoo.ru/ffOc461a

18

HOTeHI_II/IaJIBHBIe U HCIOTCHLHAJIBHBIC
cuibl. CBsI3b pabOTHI
HEMMOTCHIINAJIbHBIX CUJI C USMCHCHHUEM
MEXaHUYECKOU OHCPTHUU CUCTCMEI TCII.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

bubmmoreka IJOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«MccrenoBanue CBSI3U pabOTHI CHITBI C
M3MEHEHHEM MEXaHUYECKON SHEPTHH
TeJa Ha MMPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponwsHas pabora o reme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXpaHEHUS B MEXaHHUKE)

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

21

OCHOBHBIE TIOJIOKEHHUS
MOJICKYIIIPHOKUHETHYECKON TEOpHUH.
Bpoynosckoe nBmxenue. Auddysus

bubmmoreka IJOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBUS YaCTHIL] BELIECTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEN U
TBEPABIX TN

23

Macca monekyin. KonndectBo
Bemectna. [locTosHHas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa u
e€ u3mepenue. lllkana remneparyp

Lenbcus

25

Uneanpuniii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOGcoroTHas TeMIieparypa Kak Mepa
CpeIHEN KUHETUYECKOU JHEPTUU
IBUKCHHS MOJIEKYJl. YpaBHEHUE

MemnneneeBa-Knaneitpona

bubmmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BBIEC 3aKOHBI

28

JlaboparopHas pabora
«MccrenoBanue 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSTHHS
Pa3pEeKEHHOTO Ta3a

29

W3omporiecchl B neaIbHOM ra3e v ux
rpadguveckoe MpeacTaBIeHUE

bubmoreka [IOK
https://m.edsoo.ru/ff0c570e
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BuyTpennss sneprus
TepMOHHHaMI/I‘IeCKOI\/'I CHUCTCMBEI U
croco0bI €€ n3menenns. Konmmuectso

bubmmoreka IJOK

30 TEIUIOTHI 1 padoTa. BuyTpennss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OAHOATOMHOTO UCAIBHOTO
raza

bu6mmoreka IJOK

3l Bunet Teruionepenan https://m.eds00.ru/ff0c5c36
VYnenbHas TEMIOEMKOCTh BELLIECTBA.

32 KoJn4ecTBo TEIIoThI pH Brbmiorexa LIOK
Terionepenade. AnuabdaTHbIi mporece hitps://m.eds00.ru/ff0c5c36
IIepBblil 3aKOH TEPMOAMHAMUKHU U €r0 Bubnuoreka [IOK

33 IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobOparumocTs miporieccoB B bubmumorexa [IOK
npupoze. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TCPMOJUHAMUKHA
[punuun nevictus u KIIJ{ TermoBoit bubmmoreka IJOK

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

36 Huxn Kapno u ero KI1JI
DKOJOTHYECKUE MTPOOTIEMBI

37 TEII09HEPTreTUKU

38 O6oOmaromuii  ypok «MonekynsipHas bubmumorexa [IOK

¢uznka. OCHOBBI TEPMOTUHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTponbHast pabGotra mo Teme

39 «Mosekynsipas ¢pusuka. OCHOBBI brbmiorera LIOK
TePMOTMHAMIKID https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanue U KOHICHCAITHSI. bubmoreka [IOK

40 VcnapeHue U KUMEHKe https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsT 1 OTHOCHUTEIIbHAS

41 BIIAYKHOCTh BO3/lyXa. HachleHHBIi Bubnuorexa [IOK
map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramuueckue u

4 aMOP(bHHe Tena. AHU30TpONuUs Bu6nuorexa [TOK
cBOiiCcTB KpucTaiuios. JXuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauisl. COBpeMEHHbIE MaTepHUAaIbI
HHaBHeHI/Ie n KpI/ICTaJ'IJII/I?)aI_[I/I}I.

43 VienbHas TEIUIOTA IIaBICHUS. Brbmiorexa LIOK
Cy6mamams https://m.edsoo.ru/ff0c6708

bubmuoreka [IOK

44 YpaBHEHHE TEIUIOBOTO OanaHca https://m.eds00.ru/ff0c6820
DIIEKTpU3aLus Te. DIEKTPUIECKHUI bubmumorexa [IOK

45 3apsi. J{Ba BUIa 3IEKTpUUECKHUX https://m.edsoo.ru/ffOc6bcc
3aps/i0B
[IpoBOAHUKH, AUITIEKTPUKH U

46 TOJIYIIPOBOHUKH. 3aKOH COXPAHEHHsI Bubmrorexa HHOK

QJICKTPUYCCKOI'0O 3apsaa

https://m.edsoo.ru/ffOcébcc
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B3aumogneiictBue 3apsaa0B. 3aKOH

47 Kynona. ToueuHblil 21eKTpUUECKU bubmiorexa HOK
saps https://m.edsoo.ru/ffOc6ced
Harpssx€HHOCTB 2IEKTPUYECKOrO

a8 nonst. [puHumn cynegnomulxm Bu6muoreka LIOK
ANIEKTPUICCKUX TIOTCH. JInHIH https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGora cun anekTpocTaruyeckoro

49 noys. Iorennuman. Pasnocts brbmmorexa LIOK
[IOTCHIHATIOB https://m.edso0.ru/ff0c6f00
HpOBOI[HI/IKI/I " JUDJICKTPUKU B

50 SEKTPOCTATHYECKOM MOJIE. Brbmiorexa LIOK
JIHOMeKTpHHIecKas IPOHHIIAEMOCT https://m.edsoo.ru/ff0c7018

. bubmunorexa [IOK

5l OneKTpOEMKOCTb. KoHzIeHCaTOp https://m.eds00.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO

52 KOHJIEHCATOPa. DHEPrHs 3apsSKEHHOTO bubnmoreka [IOK
KOHJIEHCATOPA https://m.edsoo.ru/ff0c72c0
Jlabopatopnass pabora  M3mepenue

53 ANEKTPOEMKOCTU KOHAEHcaropa"
[IpuHIMIT NEHCTBUS U IPUMEHEHNE

54 KOHJIEHCATOPOB, KOTIUPOBAIEHOTO

amnmnapara, CTpyHHOro mpuHTepa.
DJIIeKTpOCTaTUYECKas 3aluTa.
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3a3eMIIeHHE DIIEKTPOTPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €T0
cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenne. 3akoH Oma aJist
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANHCHUC TPOBOJHUKOB.

JlaboparopHas pabora «/3yueHue
CMEIIaHHOTO COCAMHEHHUS
PE3UCTOPOB

0.5

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

57

PaboTta 1 MOIITHOCTP IMEKTPUUYECKOTO
Toka. 3akoH [[xoynsa-Jlenua

bubmmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 17151 TOJTHOM (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue IJIC nucTtouHuKa TOKa U
€ro BHYTPEHHETO CONMPOTHUBICHUS»

0.5

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

59

DneKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTD
COMPOTHUBJICHUSI METAJIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTD

60

DNEKTPUYECKHI TOK B BaKyyMe.
CBoiICTBA IEKTPOHHBIX MTYYKOB
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[TomynpoBOAHUKH, UX COOCTBEHHAS U
MpUMECHasi IPOBOAUMOCTh. CBOICTBA

bubmmoreka IJOK

61 p—~n-nepexona. IlonynpoBonHuKoBbIe https://m.edsoo.ru/ff0c84ae
PUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpPAX U

62 pacriaBax 3J1eKTPOJIHUTOB. Bu6muoreka LIOK
DNEKTPONUTUYECKAS TUCCOLHALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B Ta3ax.

63 CaMoCTOSTEIIbHBIA 1 Bbubmnotexa IJOK
HECAMOCTOSATEIbHBIN pa3psa. MoHus. https://m.edsoo.ru/ffOc84ae
[Ina3ma
DNeKTpUYECKre MPUOOPHI U
YCTPOICTBA U UX MPAKTUYECKOE Bu6moreka [TOK

64 npuMeHenue. IlpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o0maromuii ypok bubmuoreka [IOK

65 «QNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponwsHas pabora o reme

66 «Onexkrpocraruka. [locTosHHBIN Bub6muorexa [IOK
BNIEKTpUIECKuit TOK. Tokn B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PezepBHblit ypok. KonTponbHas pabora Bubnuoreka [IOK

10 TEM€ OJEKTPOANHAMUKA

https://m.edsoo.ru/ff0c8c56
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PeszepBHbIil ypok. O600IIarONMil ypoK bubmunorexa [IOK
68 o temam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O
[MPOT'PAMME 68 4 4
11 KIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne Jlara uupposbie
w/n Tema ypoka Beero KonTpoabubie | IlpakTnyeckue H3ydeHnst o0pa3oBare/IbHbIE
padoThI padoTsl pecypcbl
[TocTostHHBIE MArHUTHI U UX
B3auMoaelcTBrEe. MarHuTHOE MOJIE. Bubmuorexa [IOK
! Bekrop MaruuTHO#H HHAYKIMA. JInHnn ! https://m.eds00.ru/ff0c9778
MarHUTHOM UHIYKIIUN
MarHauTtHoe 1nose MPOBOJIHUKA C TOKOM.
5 Omnerr Spcrena. 1 bubnuorexa IJOK
B3anmonelicTBrE MPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabora «3ydeHne bubnmoreka [IOK
3 1 1 .
MarHMTHOTO ITOJISI KATYIIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBUEe MarHuTHOTO MOJIs Ha
MPOBOAHUK ¢ TokOM. Crita Ammepa.
JIaboparopHas pabora «MccnenoBanue Bu6mnoreka LIOK
4 JICCTBHUS MOCTOSSHHOTO MarHUTa Ha 1 1 https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOMY
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JleiicTBUEe MarHuTHOTO MOJIs Ha
JIBHKYIIYIOCS 3apsDKEHHYIO YACTHILY.
Cwuuta Jlopennia. PabGota cuisl
Jlopenna

bubnmoreka IIOK
https://m.edsoo.ru/ff0c9df4

OnexTpomarHuTHas uHAyKuus. ITotok
BEKTOpa MarHUTHOM HHAYKIMH. DJ1C
MHAYKIHMH. 3aKOH 3JIEKTPOMarHuTHOU

nHaykuuu Papanes

JlaboparopHas padora «McciaenoBanue
SIBIIGHUS DJIEKTPOMArHUTHOM
WHTYKITHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHUE
camonnaykuuu. I1C caMOMHIyKIIN Y.
DHeprusi MAarHUTHOTO TTOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

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

TexHUYeckue ycTpoucTBa U UxX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
IEKTPOMArHUTHI, 3JIEKTPOABUIaTENb,
YCKOPHTEIH 3JIEMEHTAPHBIX YACTHULL,
MHIYKIIMOHHAs T1€Yb

10

Ob6o6maromuit ~ ypok  «MarHutHoe
nose. DIeKTPOMArHUTHAsT MHTYKIIUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82
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KontponbHas pabora no reme
«MarauTHoe noie.
DneKkTpoMarHuTHas! HHAYKIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUECKHUE KOIeOaHus.

lMapmonnyeckue xonebaHusl.
YpaBHEHHE rapMOHUYECKUX
KoJIeOaHUH.

[IpeBpaiienue sHepruu

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

13

JlaboparopHas padora «McciaenoBanue
3aBUCHUMOCTH TIEPHUO/Ia MAJTBIX
KoJieOaHUl Tpy3a Ha HUTHU OT JJIMHBI
HUTH U MaccChl Tpy3a»

14

Konebarenbublii koHTYp. CBOOOAHBIE

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

SJICKTPOMArHUTHBIC KoJIe0aHus B
nacaJibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHuTHBIMU KOJI€OaHUAMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHECPTrHUU B UACAIIBHOM KOHGG&TGHBHOM
KOHTYype

Bbu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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[Ipencrasnenue o 3aTyXarIux
KoseOaHusIX. BeiHyX/1eHHbIC
MexXaHHUYeCKHe KojaeOanus. Pe3oHaHc.
BbIHYXI€HHBIE DIEKTPOMarHUTHBIC
KOJICOaHUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CUHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKCHUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ffOcbhd34

18

Tpanchopmarop. [IpoussoacTso,
nepeziada u norpedieHue
IEKTPUUECKON DHEPTUH

19

YCeTpoiCcTBO U MPAKTUYECKOE
MIPUMEHEHHUE AEKTPUUECKOrO 3BOHKA,
reHeparopa MepeMEHHOI0 TOKa, JTUHUMN
JIEKTpoIepenady

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOM3BOJICTBE HJIEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTUU B IMIOBCETHEBHON
KHU3HH

21

MexaHudecKre BOJTHBI, yCIOBHS
pacnpoctpanenus. [lepuon. CkopocTh
pacpoCTpaHECHHUS U JUTMHA BOJTHBIL.
[Tonepeunslie 1 MPOJOTHHBIC BOTHBI

Bbu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4
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3Byk. CkopocTh 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22 3BykKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX

23 cBolicTBa M ckopocTh. IlIkana brbmmorexa LIOK
MEKTPOMAFHHTHBIX BOH https://m.edsoo.ru/ffOccfe0
[IpuHIMIIBI paAUOCBS3U U

24 TeNeBuAeHus. Pa3Butue cpeacTs
cBs3u. Paguosnokanus
KontponbHas pabota «Konebanus u bubnuoreka [JOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHeitHOe pacipOCTpaHEHHE

26 CBETa B OAHOPOAHOM Cpee. Bu6nuoreka [TOK
Toueunbii ncTOUHUK cBeTa. JIyu cBera https://m.edsoo.ru/ff0cd350
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [locTpoenne U300paskeHuii B Brbmuorexa [HOK
ITOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. Ilonnoe

28 BHYTpEeHHee oTpaxeHnue. IIpenenbHblil Bubmmoreka [IOK
YTOJI ITOJIHOT'O BHYTPCHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHHUSI
JlaboparopHast pabora «l3mepenue bubmoreka [JOK

29 [IOKa3aTes MPEeIOMIICHUS CTEKIa https://m.edsoo.ru/ff0cd67a

30 JIunsel. [TocTpoenne n3obpaxxeHuii B bubnuoreka [JOK
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nuH3e. PopMyita TOHKOU JIMH3BI.
VYBennueHue JTUH3BI

https://m.edsoo.ru/ffOcddle

JlaboparopHas padora «McciaenoBanue

31 CBOWCTB M300pakeHUH B JTMH3aX»
Hucnepcus cBera. CoXHBIN COCTaB
oenoro crera. [{Bet. JlaboparopHas

32 pabora «Habmonenue qucrnepcun
CBETa»
WnTepdepennus cera. Judpakuus bubnuoreka [JOK

33 cera. JludpaxknuonHas pemeTka https://m.edsoo.ru/ff0ced22
[ToriepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [{OK

34 [onspuzamus cBeTa https://m.edsoo.ru/ffOcf02e
Onrtuueckue NprudOpsI U yCTPOHCTBA U

35 yCIIOBUS UX 0€30MaCHOTr0 MPUMEHEHUs
I'panunbl IPpUMEHUMOCTH

36 KJIacCU4YeCKON MexaHuku. [Toctynarel Bubmmoreka [IOK
CIICTIHAIEHON TCOPHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCUTENBHOCTD OJHOBPCMCHHOCTH.

37 3aMe/lsIeHHe BPEMEHH M COKPAILICHHE Bubmmorexa OK
JUTMHEL https://m.edsoo.ru/ffOcfad?
OHeprus 1 UMIYIbC PENATUBUCTCKOM

38 gacTuibl. CBA3b MACCHI C DHEPIUCH U Brbmorexa LIOK

UMITYJIbCOM. DHEPIHs MOKOSI

https://m.edsoo.ru/ffOcfc68
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KontponbHas pabota «OnrTuka.

39 OCHOBBI CIIENUATHLHON TEOPHH brbmmorexa LIOK
OTHOCHTEILHOCTID https://m.edsoo.ru/ffOcf6f0
®otonsl. opmyna [1nanka. DHeprus bubnuoreka [JOK

40 1 UMITYJIBC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BAaHUE

41 dorosddexra. Onbitet A. T Bubnnorexa [IOK
Croneropa https://m.edsoo.ru/ffOcffc4
3akonsbl hoTorddekra. YpaBHEeHUE

. . bubauoreka [IOK

42 Diinmrreiina s porospdexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenne cBeta. Onwitel I1. H.

43 JleGeneBa. XuMHUECKOe ICHCTRBHE Brbmuorexa LHOK

https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPAKTHYECKOE MPUMEHEHHE:

44 dboTosnemMeHT, GOTOAATIYNK, COTHEUHAS
Oarapesi, CBETOIHO/

Pemenue 3agay mo TeMe «JIeMEHTHI bubmuoreka [IOK

45 KBAaHTOBOW ONTHUKMW» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITHI .

bubanoreka IHOK

46 Pesepdopaa no paccesnmio a-vacrun. https://m.edsoo.ru/ff0d091a

[InanerapHas Moxenb aroma
Bbu6mmoreka [IOK
47 [Toctynarst bopa

https://m.edsoo.ru/ff0d0afa
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Uznyuenue u nomonieHue GoToHOB

48 TIpU NEPEXOJIe aTOMa C OJHOTO YPOBHS but6miorexa IIOK
SHEPruH Ha PYroii. BHIIBI CIEKTPOB https://m.edsoo.ru/ff0dOafa
BoustHOBBIE cBOICTBA yacTUL. BOIHBI

49 ne Bpoitns. KopnyckyaspHo-BOIHOBOM Bubnmorexa [IOK
nyamusm. CTIOHTAHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3Ty4eHHE
OTKpbITHE PATUOAKTUBHOCTH. OTMBITHI

50 Pesepdopa 110 OnpeieaeHnIo cocTaBa bubmmorexa LIOK
PaZMOaKTUBHOTO U3IYYCHHUS https://m.edsoo.ru/ffod0fd2
CaoiicTBa anb(da-, 6era-,
raMmman3inydeHus. Bnusaue

51 PaAMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacman. bubmuotexa IIOK
IIeKTPOHHBIH " 03UTPOHHBIN https://m.eds00.ru/ff0d1162
Oerapacman. ['aMma-u3nyueHue
DHeprus CBs3M HYKJIOHOB B si/Ipe.

Snepusle peakuuu. SnepHbIN peakTop.
53 [Tpob6aemsbl, MepCHeKTHBHI, Bu6morexa [IOK

HKOJIOTUUECKUE aCIEKTHI sIACPHON
SHEPTreTUKHU

https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo/ipl HabIIoeHus U
perucTpanmm 3J1eMeHTapHbIX YacTHII.
Kpyrsiit cton «@yHaaMeHTalbHbIE
B3auMoxercTeus. EqnHCTBO
buznyeckoil KapTHHBI MUPa»

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

55

Bun 3Bé3gnoro Heb6a. Co3Be3aus,
SIpKHE 3BE3MbI, TNIAHETHI, UX BUUMOE
nekenne. ConHeuHast cucTemMa

56

Comnrte. CoHeyHass akTUBHOCTD.
Uctounuk sneprun ConHIa 1 3BE31

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [NTABHOU
MOCIIeZI0BAaTeIbHOCTH. BHYTpeHHEee
cTpoeHue 38€31. COBpeMEHHbIE
MPECTABICHUS O TPOUCXOXKICHUU U
sBoouu ConHIla U 3B€371

58

Mieunsiii [yt — Hama ["anakTuka.
IMonmoxxenne u nBwxenne ConHIAa B
lNanmaktuke. ['anaktuku. YEpHbIie AbIpHI
B fAJIpax rajJjakTUK

59

Bcenennas. Pazberanue ramakTuk.
Teopus bonbiioro B3psiBa.
PennkroBoe usnyyenue.
MeraranakTruka

60

Hepemenusie mpo6ieMbl aCTPOHOMHH
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61

KontponpHass pabGora  «IIeMEHTHI
ACTPOHOMMHU U aCTPODUZUKI»

62

Ob6o6maromuit ypok. Ponb ¢puzuku u
aCTPOHOMUHU B 3KOHOMHYECKOM,
TEXHOJOTMYE€CKOM, COLIMAILHOMN 1
ITUYECKOH cdepax AeaTeTbHOCTH
YyeJnoBeKa

63

O6o6maromuii ypok. Poib u Mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM HAy4HOU KapTUHE MUpa

64

O6o06matomuii ypok. Pois
buzndeckoi Teopur B GOpMUPOBAHUHT
MIPEICTABICHUH O (PU3UIECKOM
KapTUHE MUpa

65

O6o6mmaromuii ypok. Mecrto
¢u3nUeckoil KapTUHBI MHpa B 001IeM
PSLY COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX TPE/ICTaBICHUI
0 TIpHUpoe

66

Pe3epBHbIil ypok. MaruuTHOE 10J1€.
DJeKTpOMarHuTHast MHAYKIUS

67

PezepBHbIiil ypok. OnTuka. OCHOBBI
ClielIMajIbHON TEOPUU
OTHOCHUTEIIBHOCTH




Pesepnsrii ypok. KBantoBas ¢pusuka.

68 DNIEMEHTHI aCTPOHOMUH U 1 bubmorexa [JOK
acTpOpU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOIECCAOBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI V1A
YYEHHUKA

. ®dwusuka, 11 kmacc/ Msaxumes [.41., [lerpoBa M.A., Yronsaukos O.C. u
napyrue, O0IIeCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkmmonepHoe o0mectBo «M3aarensctBo «IIpocBeiienue»

. ®dusuka, 11 knace/ Mskumes I.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdpentreBoii H.A., AkiinonepHoe o61ecTBo «3mareascTBo

((HpO CBCIHICHUC)

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://resh.edu.ru/subject/lesson/7284/conspect/250329/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/lesson/7284/conspect/250329/






	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Раздел 1. Физика и методы научного познания
	Демонстрации

	Раздел 2. Механика
	Тема 1. Кинематика
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 2. Динамика
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 3. Законы сохранения в механике
	Демонстрации
	Ученический эксперимент, лабораторные работы


	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 2. Основы термодинамики
	Демонстрации

	Тема 3. Агрегатные состояния вещества. Фазовые переходы
	Демонстрации


	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Демонстрации

	Тема 2. Постоянный электрический ток. Токи в различных средах
	Демонстрации


	Межпредметные связи
	Раздел 4. Электродинамика
	Тема 3. Магнитное поле. Электромагнитная индукция
	Демонстрации


	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 2. Механические и электромагнитные волны
	Демонстрации

	Тема 3. Оптика
	Демонстрации
	Ученический эксперимент, лабораторные работы


	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Демонстрации

	Тема 2. Строение атома
	Демонстрации

	Тема 3. Атомное ядро
	Демонстрации


	Раздел 8. Элементы астрономии и астрофизики
	Ученические наблюдения

	Обобщающее повторение
	Межпредметные связи
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ  10 КЛАСС
	11 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ  10 КЛАСС
	11 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССАОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	ИНТЕРНЕТ

		2023-10-03T13:04:51+0300
	Уренева Галина Николаевна




