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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOrO ypOBHS HAa YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c¢ yuétoMm (enepanbHOll paboueld MPOrpaMMbl BOCIUTAHUS H
KOHIIETIIIMK TpernojiaBanus yuyeOHoro npenmera «duszuka» B 00pa3oBaTelbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mnporpamMMmbl 1O (U3MKE HANpaBIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOywaromuxcs 10-11 xkmaccoB mpu
oOyueHuu ux (u3uKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpEeIMETHBIM pe3yibTaTam
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOJMMOCThH pEaJu3alUd MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAYYHbIMM Y4YeOHbIMU IIpeaMeTamMu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIENU M3yueHUs (U3UKH HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, TUIAaHUPYEMBbIE PE3YyJIbTaThl OCBOCHMS Kypca (DU3MKH: JIUYHOCTHBIE,
MeTanpeIMeTHBIE, MPpeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

* IJJaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI IO TO1aM 00YUYEHUS;

- coJiepkanue yueoHoro npeameta «dusukay 1Mo rojgam 00yueHUs.

®du3rka Kak Hayka O Haubosee OOIMX 3aKOHAX MPHUPObI, BHICTYIAs B
KauyecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxaroreM mupe. LlIkonbHbIN Kype U3k — cucTeMooOpa3yromnuit
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUN, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
busuyeckorr reorpadueir u actpoHomueid. Vcmosib30oBaHME W AKTHBHOE
npUMEeHeHHe (U3MUECKUX 3HAaHUW  ONpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJyYeHHUs HOBBIX MaTepHalioB C 3aJaHHBIMM CBOMCTBAMHU U JPYTHUX.
N3yuenne  Pusnku  BHOCUT  OCHOBHOM  BKJIaad B (opmupoBaHue
€CTECTBEHHOHAYYHOW KapTHHBI MHpa O0y4aroumxcs, B (OPMHUpPOBAHUE YMEHUI
OPUMEHSTh HAy4YHBIH METOJ TO3HAHUS TMpPH BBINOJHEHHM UMH Y4eOHBIX
HCCIIeTOBaHUM.



B ocHOBy Kkypca ¢u3WKu IS YpOBHsSI CpeaHero ooOmero o0pa3oBaHUs
MOJIOKEH pAJl UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIMUIBI €ro
OCTPOCHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCeX pa3AesioB (PU3UKU, BKIIOYACT KaK
BOIPOCHI KJITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM € HEW Marepuayn Kypca (GU3HUKH
o0beIMHEH BOKPYr (u3Hueckux Teopuid. Bemymmm B Kypce sBiseTcs
(dopMupoOBaHUE MPENCTAaBICHUM O CTPYKTYpHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzarusi mpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO NOTEHUHMana (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
¢u3ukn Cc pa3BuTHEM OOILIECTBa, a TakKXKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTUIECKIUMH MPOOIEMaMH.

Hoess npuknaonoti uanpasnennocmu. Kypc @usuku  mpeamnosiaraet
3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX U TEXHOJOTMYECKUX MPUIOKEHHM
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonoecuzayuu peamusyeTcsi TOCPEICTBOM BBEICHHS DIIEMEHTOB
comepkaHUs, TIOCBAMIEHHBIX DJKOJIOTHUYECKHMM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXKICHUS
po0JIeM paroOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (UMK Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHE NPEACTABICHUA O
CTPYKTYype MOCTpOeHHS (HU3HUECKOU TeOpUur, posii (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUAX O TNPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUM, I OMHCAHUS EeCTECTBEHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITENPHOCTHRIN TIOAXO0/ B Kypce (PU3MKH peanmu3yeTcsi MpexKe
BCEro 3a CYET OpraHU3AIMH AKCICPUMEHTAIHLHON JeATEeILHOCTH O0YyJaronuXcsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3UMKHM — OTO MCIOJIb30BaHUE CHUCTEMBbI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB U Ja0OpaTOPHBIX padoT,
KOTOpbIE B Tporpamme 1o (Pu3nuke OOBEAMHEHBI B OOIIMIA CIHUCOK YYCHUYECKUX
MpaKkTUYECKUX padoT. BrigeneHne B ykazaHHOM TEpedHe JTaOOpaTOPHBIX padoT,
NPOBOMUMBIX JUIS KOHTPOJS M OIEHKH, OCYIICCTBIISCTCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca HUCXOAs U3 OCOOCHHOCTEW IIJIaHUPOBAaHUS U
ocHameHuss kaOwHeta (¢usuku. I[lpm dToM oOecmeymBaeTcs OBJAJACHHE
O0OyJaroNMMUCS YMEHUSMHU MMPOBOJIUTH KOCBEHHBIC MU3MEPECHMUS, UCCIICTOBAHUS



3aBUCHUMOCTEH (M3NYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO TPOBEPKE
PEIJIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIENSETCSl PEIICHUIO PACUETHBIX MU KAUECTBEHHBIX 3a/1ay.
[Ipu 3TOM I pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4u C IBHO 3aJJaHHOU
¢u3znyecKkol MOZENbI0, TO3BOJIAIONINEG TPUMEHATh W3YYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK W MHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. J[Jis KaueCTBEHHBIX 3aj]ad MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
00OBsACHEHHE MpOTEeKaHUsl (U3MUYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOytomme  BbIOOpa  (u3Mueckod  Mojenu g CUTYalluu
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecreueHno yuyeOHOro mpoiecca 0a30Bblid YpOBEHb Kypca (PU3MKH Ha ypOBHE
cpeaHero o0O1ero oOpa3oBaHUs JOJDKEH H3y4daThCsl B YCIOBHUSX IMPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHere pu3MKU TOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE sl BBIOJTHEHUS YKa3aHHBIX B MpPOrpamMme Mo
(U3HKEe YUEHUYECKUX IPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JeMoHcTpanimoHHOe  00Oopy/oBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00ECIEeYMBAeT IOCTAHOBKY
HNEPEeUYUCIIEHHbIX B MporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTpALUNA s
WCCIICIOBAaHMSI  M3Y4YaeMbIX  SIBICHUM W  MPOLIECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHH.

JlabopaTopHoe 000pynOBaHME JUIsI YYCHHUECKHUX MPAKTUYECKUX padoT
(dopMupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJTHOTO KOMILJIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKue KOMILIEKTHI
1a00paTOpHOTO O000PYAOBaHUS JOJDKHBI OBITh IMOCTPOCHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AQHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00OpaTOpHUi.

OCHOBHBIMHU LIEJIAMH U3yUYeHUsT (PU3UKU B 00111€M 00pa30BaHUM SIBISIIOTCSA:

- hopMHupoBaHMEe HHTEpEcCa M CTPEMJICHHS OOYYarolMXCi K HaydHOMY
M3YYCHUIO TIPHUPOJBI, PAa3BUTHE WX HHTEIUICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
HCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

« (hopMHpoBaHNE HAyYHOTO MHPOBO33PEHMSI KaK pe3yibTaTa U3y4YeHHs OCHOB
CTPOEHHUS MAaTepUU U PyHITAMEHTAJIbHBIX 3aKOHOB (DPU3UKHU;

- hopMupoBaHrEe yMEHHM OOBSACHATH SIBICHHUS C  HCIIOJIB30BAHUEM
(¢u3nyecKuX 3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;



- hopMupoBaHue TpEACTaBICHUN O pONH (PUIUKU ISl PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne ATUX Iiesieid 00ecrieurBaeTCsl PEIICHUEM CIEIYIONUX 3a7a4 B

npoliecce u3y4eHus Kypca pU3MKu Ha YpOBHE CpeHEro o01iero 0opa3oBaHus:

« IpUOOpETEHNE CUCTEMBI 3HAHUI 00 OOIMMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKIIOYas MEXaHUKY, MOJIEKYJSIpHYIO  (U3HKY,
ANIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(DU3HUKY;

- popMupoBaHME YMEHHMI NPUMEHSTh TEOPETUUYECKUE 3HAHMS IS
oOBbsICHEHHMsSI (U3WYECKUX SBICHUHM B TPUPOAE U IS TPUHATHS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOW KU3HMU;

* OCBOGHHE CIIOCOOOB pEIICHHsS pa3IUYHbIX 3aJad C SIBHO 3aJlaHHOU
¢uznyeckol MoOAENbIO, 3a4ady, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3anue (pU3NYECKON MOJIENH, aIeKBaTHON YCIOBHSM 33/1a4U;

* IOHUMaHUE (PU3UYECKUX OCHOB U TMPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOLIYIO
cpeny;

* OBJIAJICHUE METOJIaMH CaMOCTOSTEIBHOIO TUIAHUPOBAHUS W TPOBEACHUS
¢u3nYecKuX HKCIEPUMEHTOB, aHaIM3a W MHTEpHpeTaruu WHGOpMaIUH,
OTIpe/ieNIEHUs IOCTOBEPHOCTU MOJyYEHHOTO PE3yJIbTaTa;

* CO37IaHHME YCIIOBUU HJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOU NESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi YpOBEHb) HAa YpPOBHE CPEIHETO OOIIETro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamme 1o (uU3MKe IMepedyeHb JaOOpaTOPHBIX M
MPAKTUYECKUX PpaldOT SBISIETCS PEKOMEH/IOBAHHBIM, YYUTEIh JI€NaeT BBHIOOD
NpOBEJCHUS JTA0OpAaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIUBUAYATHHBIX
0COOCHHOCTEM 00yJaroIuXCsl.

COJEP)XAHUE OBYUEHUA

10 KJIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOTO O3HAHMS
®dusuka — Hayka o npupoe. HayuHpie METOIBI MO3HAHKS OKPYKAIOILIETO
mupa. Poiib 3kCrieprMeHTa U TEOPUHU B IIPOLIECCE MO3HAHUS ITPUPOIBI.
DKCIepUMEHT B (hH3BHKE.



MonenupoBanue (u3HUeCKUX SBIEHUN U TporeccoB. HaydHble TUIOTE3bI.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOM KapTHHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele W UU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nrkeHne. OTHOCUTEILHOCTh MEXAHHUYECKOT'O JBHKECHUS.

Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MATepUAIbHOM TOYKU, MX MPOEKIMUM Ha OCH CHUCTEMBbl KOOPJIMUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSMOJIMHEHHOE ABIKEeHME. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYTHU U
NepeMEILICHNS] MaTEPUATIbHON TOUYKU OT BPEMEHHU.

CBoOosHOE najzieHue. Y CKopeHue CBOOOIHOTO MaICHHUS.

KpuBonuHentHoe nBukeHue. JIBM)KEHHME  MATEpUAIBHOM TOYKM MO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHLHOE YCKOPEHHE.

TexHuyeckue YCTpONCTBA U TMPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JIBH)KEHUE CHAPSJOB, LICMTHBIE U PEMEHHBIE TIEpeaavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KUHEMATUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue T B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRBE.

HabGmronenue aBuxeHus: tena, OpOIIEHHOTO TOJ YTIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOAHOTO MaICHUS.

Hamnpagiienue CKopocTH pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

M3ydeHne HEpaBHOMEPHOTO IBWKEHHUs C LEIBI0 ONPEACIIEHUS MIHOBEHHOU
CKOPOCTH.



HccnenoBanue COOTHOLIEHUSI MEXKly MYTSAMU, IPOUIEHHBIMU TEJIOM 32
NOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JIBHKEHUU C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHUA apuKa B BI3KOU KUJIKOCTH.

W3yuyenune nBkeHus Telia, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HproToHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon HproToHa
JUISI MAaTEPUATIbHOW TOUKU. Tperunii 3akoH HpI0TOHA 1111 MaTeprUaAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuma Tspkectu. llepBas kocmuyeckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus1, kauenus ). Cuna tperusi. Cyxoe
Tpenue. Cusa TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. Koaduuent tpenus.
Cuia conpoTUBIICHUS IPU IBU>)KEHUU TEJa B KUIKOCTU WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECUS TBEPIOIO TEA.

TexHudecknue yCTpOWCTBA M IIPAKTUUYECKOE NPUMEHEHUE: TMOIIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBeHue nHEpIUU.

CpaBHeHHE MacC B3aUMOJICCTBYIOIIUX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUH.

CpaBHeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3yuenue nBuxeHUs OpycKa Mo HAaKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXXUHE U
pe3nHOBOM 00pa3Iie, OT ux AedopMalum.

HccnenoBanre yclloBUM paBHOBECUS TBEPAOrO TeENAa, HUMEKOMIETO OCh
BpAILICHUS.



Tema 3. 3akonvt coxpanenus é mexanuke

Nmnynbc MaTepralibHON TOUKH (TeJa), CHCTEMbl MaTEPUAIbHBIX TOYEK.
NmMnynbe cuiibl ¥ U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUSI UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 HU3MEHEHHUH
KHHETUYECKOU SHEPTUH.

[TorennuanbHas DHEPTHUSL. ITorennumanbHas DHEPTUA YIIPYro
nedhopMupoBaHHONW  TpyxkuHBL.  [loTeHnManpHas dHEpPrUus Tena  BOJM3HU
MOBEPXHOCTH 3E€MIIH.

[loreHnuanbHple W HENOTCHUUAIbHBIE  CHJIBL. CBsi3b  pabOTHI
HENOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
IIPY>KUHHBIN [IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon MOTEHIIUATBEHOM YHEPTUU B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3yyeHue abCoOIIOTHO HEYNPYTOro yjaapa ¢ HOMOUIBIO IBYX OJJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsA3M pabOTHl CHUJIbI C U3MEHEHUEM MEXaHUUYECKON SHEpruu
TeJa Ha MPUMEPE PACTKEHUSI PE3MHOBOIO KIyTa.

Pasznea 3. MoJiekysipHasi pu3nKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocrogbt MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKON TEOPUU M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUS YaCTUIl BellecTBa. MoOJEnu CTPOCHUs Ta30B, KXKUIAKOCTEU U
TBEPJIBIX TEI U OOBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX Mojeiei. Macca u
pasmepsl Mosiekyi. KonnuecTBo BemecTBa. [locTositHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ msmepenue. lllkama temmneparyp
Lenbscus.

Monens WJI€aJIbHOTO rasa. OcHoBHOE ypaBHEHUE
MOJICKYJISIPHOKUHETHYECKON TEOPUH UJIealIbHOTO raza. AOCOIOTHAs TeMmIiepaTypa



Kak Mepa CpedHeld KMHETHYECKOW SHEpPruu TEIJIOBOrO JBHXKEHUS YacTHUIl Ta3a.
[lIxana Ttemnepatyp KenbBuHa. ['a30Bbie 3akoHbl. YpaBHeHHME MeHaeneeBa—
Kunaneitpona. 3akon [anproHa. M3omponecchl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHne HW30MPOIECCOB: HU30TEPMa,
n3oxopa, u3o00apa.

TexHuyeckue yCTpONCTBA H MPAKTUUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIIME HUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUIA.

OneiThl 0 JU(DPY3UH KUIKOCTEN U Ia30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita [lTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WUTIOCTpUpPYIONIas MPUPOay AaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJEaJbHOIO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Onpenenenue Macchbl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHI
00bEMa KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXY IMapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoauHaMuueckass cucreMa. BHYTpeHHsISI DHEPTUsT TEPMOIMHAMUYECKOU
CUCTEMBI U CIIOCOObI €€ n3MeHeHus1. KomuyecTBo TemioThl U paboTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  WJACAJIbHOTO  raza. Buabsl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3NTydeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIoThI pH TEIUIoNepeaye.

[lonarue 00 amuabatHOM mporecce. IlepBBIi 3aKOH TEPMOJIUHAMHUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJAMHAMHUKMA K wu3omporieccaM. I 'paduueckas
WHTEpIpeTanus padoThI Tasa.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHUOMNBI ~ OEUCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi >HEPruu B TEIIOBBIX MamuHax. KodapGhuIMeHT Mmoiae3Horo
nerctBug TemnoBol MmamuHbl. [ukn KapHo u ero xodp@uIMEHT M0iIe3HOTo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA UM NPAKTUYECKOE MPUMEHEHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEpaTyphl) Tella P TeIuionepeiaye.

OneiT 1o aauabaTHOMYy pACIIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmosanusn eeuwiecmea. Pazoevie nepexoont
[TapooOpa3oBanue U KoHjaeHcanus. VMcmapenue u kurneHue. AOCOMOTHas U

OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacklmeHHbI map. YaenpHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramiueckue u amopdHbie Tela. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMeHHble MaTepuanbl. llnaBneHue u
KpucTayui3aius. Y aefbHas Teriora miasieHus. Cyomumanus.

VYpaBHeHuUe TEII0BOro 0ajaHca.

TexHuueckue yCTpOHCTBA U MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHCJIE HAaHOMATEpPHUaIoB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Hab6nronenune HarpeBaHus U MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHAMUKA

Tema 1. Inekmpocmamuka
OnekTpu3anus  Teld. ODJEKTpUYecKui 3apsaa. J(Ba BHIa DSICKTPUUYCCKUX

3apsAa0B. HpOBOI[HI/IKI/I, JAUDJICKTPUKKY W ITIOJIYIIPOBOAHHWKH. 3aKoH COXpaHCHUA
QJIICKTPHUHICCKOIO 3apsja.



BsaumopeiictBue 3apsa0B. 3akoH KynoHa. To4eUHBII AIEKTPUUECKUI 3apsil.
Onektpuueckoe mnoje. Hanpsox€HHOCTh  snekTpuyeckoro mons. [IpuHnun
CYyHEPHO3ULHNH BJEKTPUUECKUX MOJeh. JIMHMU HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TTOJISL.

PaGora cunm  smektpoctatmueckoro  monsa.  [lorenmuman.  PasHocTh
nOTEeHUUANOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATHYECKOM IOJIE.
JlusnexkTpruyeckasi MpOHUIIAEMOCTb.

OnextpoémkocTh. KoHneHcaTop. DIEeKTpOEMKOCTh INIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA U IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DBJEKTPOCTATHUUECKasl 3allliTa, 3a3eMJICHHE 3JIEKTpOonpuOOopoB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUS JJICKTPOMETPA.

B3auMoaencTBrE HANEKTPU30BAHHBIX TEIT.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN
IJJACTHH, PACCTOSHUSI MEXAY HUMH U TUDJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHPKEHHOTO KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

W3mepeHne a1eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax
DJIEKTPUUECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA.

Hcrtounukn Ttoka. Cuia Toka. [loCTOSHHEBIN TOK.
Hanpsioxenue. 3akon OMa 11l ydacTKa LEmu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE CONPOTUBICHHE BEIECTBA.
ITocnenoBarenbHOE, MapayieIbHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

Pabora oanextpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBIKYIIAsI CHJla U BHYTPEHHEE COMPOTUBIICHUE NCTOYHUKA TOKA.

3akoH Oma J71s1 TOJTHOM (3aMKHYTOM ) AieKTpruyecKko nenu. Kopotkoe 3aMbIKaHue.

DONEeKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTD
COMNPOTHUBJICHUSI METANIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYyYKOB.



[TorynpoBOTHUKM. CobcTtBeHHass W TpHUMECHas  MPOBOJUMOCTD
OoJynpoBOJHUKOB. CBoiicTBa p—n-niepexoza. [1oiynpoBoaHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHUd TOK B  pacTBOpax MW  pacIUIaBax  DJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS TUCCOLUALUs. DIEKTPOIIU3.

OnexkTpuyeckuidi TOK B raszax. CaMOCTOSTENBHBIA W HECAMOCTOSTEIbHBIN
paspsaa. Monuus. 11nazma.

TexHu4ecKkue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHMKU TOKA, JJIEKTPOHArpeBaTelbHbIE IMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE MPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JHO/,
TEPMUCTOPBI U (POTOPE3IUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSHKEHHUSL.

3aBUCUMOCTh COMPOTHUBIICHUS LIMJIMHAPUYECKUX MTPOBOJHUKOB OT JIJTUHBI,
IUIOLIAAU MONIEPEYHOr0 CEUECHUS U MaTepuaa.

CMelnaHHOe COETMHEHNE TPOBOJHUKOB.

[Ipssmoe w3MepeHHe DSIEKTPOABHXKYIIeH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomsi 3yuenue

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI MCTOYHHMKA TOKA M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaoGmronenne amexkTpoiusa.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymecTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJOTHUH.

Meosicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YyYEHHUEM METOAOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAY4YHBIA (akT, TUrore3a, (u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIOICHNE, SKCTIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHHEe CUCTEMbl YpaBHEHUW, JHUHEHHas QyHKLUS,
napabona, runepOosia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKUIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIHH HAa OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.



buonoeus: mexanndeckoe IBWIKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TeIJI000MEH JKUBBIX OPraHU3MOB (BHBI TEIUIONEpPEIaun, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEMIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BENIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPJBIX TEJ, KUAKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, SJEKTPOJMTHUYECKAs IAUCCOLHAINA,
rajJbBaHMKa.

l'eoepaghus: BaxXHOCTh BO3/TyXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonocus: npeoOpPa3OBaHUE JIBHKEHHUI C UCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpEHUsT B TEXHHUKE, TMOJIIUIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYyrue), JABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MAaTepUajoB, B TOM UYHCJIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, B3JEKTPOCTaTHYECKas 3alluTa, 3a3€MJIEHHE 3JEKTPONpUuOOpOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TaTbBAHUKA.

11 KITACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazZHUmMHAA UHOYKUUA
IlocTosiHHBIE  MarHuThl.  B3auMmoJielicTBHE  IOCTOSIHHBIX MarHuTOB.

MarautHoe mnose. Bektop marnuTtHOM wuHAYKUuU. [lpuHnun cynepnosunuu
MAarHUTHBIX MnoJyiek. JIMHMKM MarHuTHOM WMHAYKIWU. KapTwHa JMHWN MarHUTHOW
WHAYKIHAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE TMOJi€ MPOBOJAHMKA C TOKOM. KapTwHa JnWMHHMI WHIYKUWA
MAarHUTHOIO TOJISI JUIMHHOTO NIPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HarpaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HallpaByieHue. J[BUKEHUE 3apsyKEHHON YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM Iojie. PaGora cunbl Jloperia.

SIBeHne dneKTpOMarHMTHOM UHAYKUMU. [IOTOK BeEkTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOABUAKYINAS CUJIAa HHAYKIUU. 3aKOH 3JJIEKTPOMArHUTHOMN
uHaykuuu dapanes.

BuxpeBoe 3ieKTpUYecKoe ImoJie. ONEKTPOABHKYINAs Cuila WHAYKIUU B
IPOBOJHUKE, JBIKYILLIEMCS MOCTYIATEIBHO B OJJHOPOTHOM MAarHUTHOM MOJIE.

ITpaBuno JleHua.



NHIyKTUBHOCTh.  SIBIGHME CaMOUHAYKIMU. OJEKTPOABMXKYIIAs  CHUJIa
CaMOUHTYKIINH.

DHEPrust MAarHUTHOTO MOJIS1 KAaTYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHn4ecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE. TOCTOSHHbBIC
MArHuThl, 3JICKTPOMArHHUTBI, 3JEKTPOJBUTATENb, YCKOPUTEIM SJIEMEHTAPHBIX
YacCTULl, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHIYKITUY MarHUTHOTO TTOJIS.

B3aumopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha NOHBI SJIEKTPOJIUTA.

SIBNeHME 2IIEKTPOMArHUTHON MHIAYKIIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOUHAYKITUH.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomul 3yuenuve

MAarHUTHOTO MOJIs KATYIIKH C TOKOM.

UccnegoBanne AEUCTBUS TOCTOSIHHONO MAarHWTa Ha pPaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3nen S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbLIE KOJ1€OAHUA
KonebarenpHasts  cucrtema. CBOOOIHBIE  MEXaHUUYECKHE  KOJeOaHUA.

IMapmonnyeckue konebanus. Ilepuon, vacrora, ammiutyna U ($aza KoseOaHUM.
[IpyxuHHBIN MadgTHUK. MaTemMaTUYeCKUi MAasiTHUK. YPAaBHEHHE TapMOHHYECKHUX
konebanwuii. [IpeBparienue sHEpTruu Mpu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKoHTYp. CBOOOJHBIE JJICKTPOMArHUTHBIE KOJeOaHUS B
UJeaTbHOM KO0JIEOATeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KoyieOaHusamu. Dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIEOATEILHOM KOHTYPE.

[IpencraBienue o 3aryxaromux KojieOaHusX. BbIHYXICHHbIE MEXaHUYECKUE
kosneOanus. PezoHanc. BeiHy X I€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsl.



[lepemennbiii  TOK. CHHYyCOMIANbHBIA NEPEMEHHBI TOK. MONIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHJIBI TOKA H
HaIpsKECHHUS.

Tparcdopmarop. [IponsBoacTBO, mepenaya u MOTPEeOICHUE IICKTPUISCKON
SHEPrur. DKOJIOTHUECKUE PUCKU NPH MPOU3BOACTBE 3eKTposHeprun. KynpTypa
WCIIOJIb30BaHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DIIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJ€OATEIbHOM CUCTEMbl (NMPY>KUHHBINA WU
MaTeMaTUYECKUI MasTHHK).

HaOnronenue 3atyxaromux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJIEOAHU.

HabGmronenue pe3oHanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl (3aBUCHMOCTH CHIIBI TOKA U HAMPSXKEHUS OT BPEMEHH) ISt
AJIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu MmoOcCIeAOBATEIbBHOM COEAMHEHUU PE3UCTOpPa, KaTyLIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPOIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH MEpUOA MalbIX KOJEOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBaHve IMEPEMEHHOIO TOKAa B LENM M3  IOCIEAOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycClnoBHS pacnpoctpaneHud. llepuon. Ckopocthb
pacrpocTpaHeHus U JjIuHa BOJIHBL. [lonepeyunbie U Tpo10JIbHbBIE BOJTHBI.
WNuTtepdepentus u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBHS HU3JIyYEHUS! JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B snekrpomaruutHoi BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TPEIOMIICHHE, TOJISIpU3aius, Tudpakims,
uHTepepeniys. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >51eKTpOMarHUTHLIX BOJH. [IprMeHeHHEe AJIEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI pagUOCBSI3U U TeNeBUAeHUA. Panronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.



TexHuueckue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepeHinu u 1uppakiiuu MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmnronenue cBsi3M TPOMKOCTU 3BYKa U BBICOTHI TOHA C aMIUIUTYI0N U
4acTOTOM KOJIeOaHUI.

HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX ~ BOJIH: OTpa)KE€HUe,
MpeNIOMJIEHUE, MOISApU3alus, JUdpaKiuns, UHTEpPEpEeHIIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonmHElHOE paclpoCTpaHEHHE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTtpoenue n3oOpaxeHuil B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHEE oTpakeHUeE. [IpenenbHbIi yroil mojaHoro
BHYTPEHHETO OTPaXKCHHUSI.

Hucnepcus ceeta. CioxHbIM cocTaB 6ernoro ceta. L[BerT.

Cobuparorue U paccenBaOIINEe  JIMH3BIL. Tonkas
JIMH3A. DOKYCHOE pACCTOSHUE U ONTUYECKAsI CUJIa TOHKOW JIMH3BL.
[TocTpoenue nzo0pakeHu B COOMpArOIIUX U paccenBaronux Jnn3ax. opmyna
TOHKOM JIMH3BI. Y BeIMUCHHE, JaBAEMOC JIMH3O0M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

Bonnoas ontuka. Untepdepentus ceera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceeta. [{udpakuronnas pemérka. Y clioBue HaOIIOACHUS
[NIABHBIX ~ MaKCHUMYMOB Opy NaJeHUM  MOHOXPOMAaTHUYECKOro  CBETa
Ha AUPPAKIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre ycTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIya,
doToamnmapar, MpOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTII, BOJJOKOHHAS
ONTHKA, TU(PPAKITNOHHAS PEIIETKA, TTOJISIPOUI.



Jlemoncmpayuu

[IpsiMonMHEHOE pacrpocTpaHeHre, OTpaKEHUE U MPEJIOMIICHUE CBETA.
Onrtuueckue mpuoOopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3aX.

Mopenu MUKpOCKoIia, TeJIecKoma.

Hab6nronenue natepdepeHimm cBera.

Hab6monenue nudpaxiuu ceeta. Habmonenue

JUCTIEPCUH CBETA.

[TonyueHne crieKTpa ¢ TOMOIIBIO TPHU3MBI.

[TonyyeHue crieKTpa ¢ MOMOIIBIO AUDPAKITMOHHON PEIIETKH.

HabGmronenue nonispuszaliuu cBeTa.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

W3mepenue mokasaresns npeoMIeHNs CTeKIIa.

HccnenoBanne CBONCTB U300paKEHUN B JIMH3aX.

HaOmnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI crienMaILHON TEOPUH OTHOCUTEJIBbHOCTH

['panuubl  OPUMEHUMOCTH  KJIIACCMYECKOM  MEXaHUKH. [Toctynatsl
CIIELIMATIBHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJIS CKOPOCTH CBETA
B BAKyyM€, IPUHIUIT OTHOCUTEIbHOCTH DIHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3AMEJIEHUE BPEMEHN M COKpAILICHUE
JUTAHBL.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C 3HEPTrUe U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. DHEPrusi
TOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [1nanka cBs3u 3HEpruu HOTOHA C €ro YaCTOTOM. DHEPrust

¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gporodpdexra. Onbiter A. I'. CToneroBa. 3aK0HBI
dotorddexra. YpaBuenue DiinmreriHa 11 porodddekra. «KpacHas rpaHuiiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTPOHCTBA M TPAKTUUYECKOE MpUMEHEHHe: (HOTOIIEMEHT,
doromaTuuk, coaHeuHas 6arapesi, CBeTOAHO.



Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETo ¢hoTod¢dhexTa.

CeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acCTHIIL.
[Inanerapnas mogxens aroma. lloctynmatrel bopa. UznydeHue W mOIUIOLIEHUE
(GOTOHOB MpU MEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyro. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPO/IA.

BosiHoBBIE cBoiicTBa yacTull. Boinbl ae bpois. KopryckyisipHO-BOJITHOBOM
Tyaau3M.

CnoHTaHHOE W BBIHYXIECHHOE U3ITy4YCHUE.

TexHuyeckue yCTpoMCTBA M NPAKTHYECKOE NPHUMEHEHHE: CHEKTPAIBbHBIN
aHaiu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJHEI JIa3epa.

HabGmronenue MHeWYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

HaOmro1enre TMHeNIaToro cekTpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, TOKA3BIBAIOIINE CIIOXKHOCTh CTpOeHUs sapa. OTKphITHE

paanoaktuBHOCTH.  OmbiTel  Peseppopna 1mo  ompeneneHuo  cocTaBa
paznoaKkTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-U3ITydeHHUS.
Bimsinue paaioakTUBHOCTH Ha KMBBIE OPraHU3MBI.

OTtkpeiTHE IPOTOHA U HEeWTpoHA. HykimoHHas mozensb sapa ['elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tornsl.

Anwda-pacna. DNEeKTPOHHBIN u MO3UTPOHHBIN OeTa-pacma.
I"'amMan3znydenue. 3akoH paJlMOAaKTUBHOIO paciaja.

DHeprus CBS3M HYKJIOHOB B sigpe. SAnepubie cuibl. Jledext maccer sapa.

S nepuble peakuuu. Jlenenre u CUHTE3 sI€Ep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOaEMBI M MEPCIIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTreTUKHU.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonpl HAOMIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHble B3auMOJeHCTBUA. EAMHCTBO pr3nyeckoit KapTUHBI MUPA.



TexHuueckue yCTpOMCTBAa U MPAKTHYECKOE IPUMEHEHHUE: TO3UMETpP, KaMepa
Buiibcona, simepHblii peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yyenuueckuii 9KCNnepumMeHm, nabopamopmvie pabomul

HccnenoBanre TpeKoB YacTHIL (TI0 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU
Otansl pa3BUTHS ACTPOHOMHUH. [ I[puKIIaqHOE U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3anoro HeOa. Co3Be3nus, sSpKue 3BE3ABI, IIAHETHI, UX BUIUMOC
JIBHKEHHE.

ComHeuHas cucrTema.

Comune. ConHeuHass akTUBHOCTh. Mcrounumk sHeprun CoyiHIA W 3BE3N.
3BE3/IbI, X OCHOBHBIC XapPaKTEPUCTUKU. JMarpamma «CIEKTPaIbHBIA KJIacC —
CBETUMOCTBY». 3BE3IIbI TJIABHOM IIOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTb «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM MOCIEI0BATEIbHOCTU. BHYTpEeHHEE CTpoeHHUE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKICHUU U 3Bostonuu ConHIa u
3BE31. DTanbl )KU3HU 3BE3]I.

Mneunsiit I1lyte — Hama ['anaktuka. Ilonoxxenme m aBmkenne ConHOA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B SApax
TJIAKTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe nsiydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnbie npo6sieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaOmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN AJI ONPEIENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mtonenus B teneckon Jlynsl, maner, Mineunoro I[lyTu.

O6o0maronee NOBTOpPeHUE

Ponp Qusukn um acTpOHOMHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AEesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOUN Hay4YHOW KapTHUHE MUpPA, POJb (PU3NUYECKON TEOpHUH
B (OPMHUPOBAHMU TPEACTABICHUNH O (PU3NYECKOM KapTUHE MHUpPA, MECTO
(¢u3nyecKoil KapTUHBI MUpPa B OOIIEM pSALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABICHUN O IPUPOJIE.



MexnpeaMeTHbie CBSA3H

Nzyuyenune xypca ¢uszuku 6a30Boro ypoBHs B 11 Kiacce oCyIIeCTBISIETCS ¢
Y4ETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nousmusi, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYy4YHOIO
MMO3HAHUS: SIBIICHWE, HAY4YHBIM (HakT, THMoTe3a, (U3MYEeCKas BEIMYMHA, 3aKOH,
Teopwsi, HaOMIOCHUE, SKCIIEPUMEHT, MOJCITUPOBAHNE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pellleHUE CHUCTEMBI YpPaBHEHHM, TPUTOHOMETPUUECKHUE
(GyHKIIUA: CHHYC, KOCUHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCHU KOOPJIMHAT, CJIOKEHUE BEKTOPOB,
POU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUN, TMPU3HAKKA TOJ00US TPEYrOJIbHUKOB,
ompeieNICHHE IO TUIOCKUX GUryp u oobeémMa Ted.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBI)KEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOW MPUPOAE, ACHCTBHE
paauanuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJIMYECKAs: CTPYKTYpa TBEPBIX
T€Jd, MEXaHW3Mbl O0Opa30BaHUS KPUCTALIMYECKONM PEIIETKH, CIEKTPaJbHBIM
aHanus.

l'eoecpagua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJeXH MArHUTHBIX Py,
dboTochEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonoeus: JNUHUW DJEKTpoOIlepenay, TeHepaTop MEPEMEHHOr0 TOKa,
AJIEKTPOJABUTATENb, WHIAYKIMOHHAS Ti€Yb, pajiap, PaJAUuONPUEMHHUK, TEJIECBU30D,
anTteHHa, tenedon, CBU-meub, IMPOEKIIMOHHBIN aImapar, BOJOKOHHAS OITHKA,
COJIHEUHAs! Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOTO TpeameTa «Du3mka» Ha ypOBHE CpPEIHETO O0O0IIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUYUTH JAOCTHKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTta «Du3ukay JOKHBI
OTpaXkaTh TOTOBHOCTh U CHOCOOHOCTh OOYy4YarOIIUXCSi PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TMO3MIMEH JMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpPUCHTAIlM{, TIO3UTHBHBIX  BHYTPEHHUX  YOEKICHUM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOrOo OOIEeCTBA, PaCHIMPEHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEIILHOCTH B MPOIECCE pealnu3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIbHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUU 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUMCKOTO OOINECTBA; MPUHATHE TPATULIMOHHBIX
00I1IeUeNIOBEYECKUX  T'yMAHUCTHUYECKUX M JIEMOKpPAaTHYECKHX  IIEHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JIEATEILHOCTh B MHTEPECAX TPaXKIAHCKOTO
oOIlecTBa, y4acTBOBAaTh B CaMOYMPABICHWHU B 00pa30BaTEIbHOM OpraHU3allly;

YMEHHE B3alMOJICCTBOBATH C COIUAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
uX (QYHKIUSIMH W Ha3HAYCHUEM; TOTOBHOCTh K T'yMaHHUTApHOW U

BOJIOHTEPCKOM  JEATENbHOCTH; 2) NATPUOTHYECKOTO

BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
NaTpuoTU3Ma; IIEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM,
TOCTKCHUSM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU M TEXHUKH; 3) TYXOBHO-HPABCTBEHHOTI'0
BOCIIMTAHUA: C(POPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHHUSA, ATHYCCKOTO
MOBEJICHUS; CIIOCOOHOCTh OIIEHHWBATh CUTYallUl0 W TMPUHUMATh OCO3HAHHBIC
pelleHusl, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM
YUCI€ B JIEATEIIbBHOCTH Y4YE€HOrO; OCO3HAaHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYUBOTO OyAyero; 4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIETO (PU3NUECKON HAyKe;



S) TpyaoBOro BOCHHTAHMS: HHTEpPEC K  pasnu4HbIM  cdepam
1po(heCcCUOHATIBHON AESITEIbHOCTH, B TOM
YHCJIe CBSA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyaymeil npodeccun U peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001aCTH
(U3UKM HA TPOTSKEHNUU BCEH KU3HU; 6)
IKOJIOTHYECKOTr0 BOCIIUTAHMSA
c(OpPMHUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYpPbl, 0OCO3HAHUE II100aJIbHOTO
XapakTepa FKOJIOTMYECKUX MPOoOJIeM; TUIAHUPOBAHNE U OCYILIECTBICHUE IEUCTBUI
B OKPY’KaIoIlIEeH cpeie Ha OCHOBE
3HAHMS 1eJIed YCTOWYMBOIO PAa3BUTHSI YEJIOBEYECTBA;  PACIIMPEHHUE OIbITA
JEATEIbHOCTH 3KOJIOTUYECKON HAIIPaBICHHOCTH Ha
OCHOBE UMCIOIIUXCS 3HaHUH 110 Pu3uke; 7)
LHEHHOCTH HAYYHOI'0 O3HAHUSA:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (U3MYECKON HAyKH; OCO3HAHME IIEHHOCTM HAy4YHOH
JEeSATEIbHOCTH, TOTOBHOCTH B IIpollecCe HW3y4YeHUs (U3UKA OCYUIECTBIATH
MIPOEKTHYIO M MCCIIEOBATENBCKYIO AESATENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

IHo3HaBaTe/bHbIC YHUBEpPCAJIbHbIE yueOHbIe aelicTBus ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATh M aKTyallM3UpOBaTh  MPoOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE; ONPEACHATH LEJIU JEATEIbHOCTH, 3a/1aBaTh
rapaMeTphbl U KPUTEPUHU UX
JIOCTHXKEHUS; BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAECMBIX
bu3NYecKuX SBICHUAX; pa3paldaThiBaTh IUIAH PEIICHUS NTPOOIEMBI C y4ETOM
aHaJIu3a UMEIOIINUXCA
MaTEpPUAJIbHBIX M  HEMAaTEPUAIBHBIX PECYpPCOB; BHOCUTh KOPPEKTHUBBHI B

JEATENbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBAaTh PUCKHU TMOCIEACTBUM AEATEIBHOCTA;  KOOPAMHUPOBATH U

BBITIOJIHATH PA0OTY B YCJIOBHUSIX PEAIbHOTO,

BUPTYaJbHOTO UM  KOMOWMHHUPOBAHHOTO  B3aWMMOJICHCTBUS;  Pa3BUBATH

KPEaTUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEeM.

Bba3oBble uccienoBare/ibCKkie AeHCTBUSA:

BIIAJICTh HAYYHOW TEPMUHOJIOTUEHN, KITFOUEBBIMH IMMOHATUSIMH U METOIAMHU
dbu3nYecKol HayKH;



BJIa/IETh HaBBIKAMHU Y4€OHO-MCCIEA0BATEIBCKON U MPOEKTHOMN NEATEeIbHOCTU
B 00y1acTh (PU3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pelIeHUsl 3a7au (PU3NYECKOTrO COJECP’KaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS; BIAJETh BHUJAMHU JEATEIBHOCTH IO TMOJYyYEHUIO HOBOTO
3HaHUA, €r0 HMHTEPHpEeTaluy, MPeoOpa3oBaHUIO M MPHUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyallUsIX, B TOM YHUCJE MPHU CO3JaHUU YYEOHBIX MPOEKTOB B OOJACTH
(GU3HUKY; BBISIBISATh MPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlU3UpPOBaATh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pEIIeHUs, HAXOAWUTh apTyMEHTHI IS JO0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS; aHAIU3UPOBATh
MOJIYYCHHBIC B XOJI€ PEILIEHUs 3aJladyu pPe3yJbTaThl, KPUTUYECKH OICHUBATH UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIOBUSX; CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM
JESATEIbHOCTH, B TOM 4YHCJIE€ TMPU H3YYeHUU (U3UKU; J1aBaTh OIEHKY HOBBIM

CUTYaIlHsIM, OLICHUBATh TPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUS 110

(bu3MKe B TPaAKTUYECKYIO 00J1aCTh
KU3HENEATEIPHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTaTh HOBBIE UJICH, PEJIaraTh OPUTHHAIBHBIC MTOAXOIbI

Y PEIICHMsSI; CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAOIIHE

aJIbTePHATUBHBIC PEIIICHMS.

Pabora ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMU TMOJy4YeHHs] MHQOpManuu (HU3NUecKoro Cojep>KaHus U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IOWCK, aHAIU3,
CUCTEMATHU3AIMI0 M WHTEPHpETalni0 HHPOpPMAlUU PA3IUYHBIX BHUIOB U (Hopm
NPE/CTABIICHUS, OLIEHUBATh JIOCTOBEPHOCTh  HWH(OpPMAIMU;  HUCIOJIb30BATh
cpencTBa WHMDOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUHW B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHHU3AIIMOHHBIX 3a7ad C COOJIIOJICHUEM
TpeOOBaHMUI SPrOHOMHUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(POPMALMOHHON 0€30MacHOCTH; CO3AaBaTh
TEKCTHI (PU3MUECKOTO COJIEP)KaHUs B pa3IMIHBIX opMaTax C
yu€TOM Ha3zHa4YeHHs] HHPOPMAIIUU U IEJIEBON ayTMTOPUH, BEIOUpas ONTHMAIBHYIO
dbopMy TIpe/ICTaBIICHUS U BU3yaJIU3aIiu.

KoMMmyHuKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

OCYIIECTBJISATh OOIIEHME HAa ypokKax (U3MKK ¥ BO BHE-YPOUHOUH
NeSTETHbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldidi W  CMsr4aTh
KOH(DJIUKTBI, pa3BEPHYTO W JIOTMYHO W3Jaratb CBOIO TOYKY 3pEHUS C

WCITOJIb30BAaHUEM



A3BIKOBBIX CPEACTB; IOHUMATh U MCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOU U
VHIUBUYyJIBHON

palboThl; BEIOMPATH TEMATUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yUETOM 00IIUX

MHTEPECOB M BO3MOYKHOCTEH KAXKJIOTO YJICHA KOJUIEKTHBA; IPUHUMATh LIENIN

COBMECTHOM JIEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBAThH ACUCTBUSA IO €€

JOCTHKEHUIO: COCTABJIATH IUIAH ACHUCTBUM, PACIIPENEIATh POIU C YYETOM MHEHHU

YYaCTHUKOB, 00CYXJIaTh Pe3yJbTaThl COBMECTHOM pabOThl; OIEHUBATh KayeCTBO

CBOETO BKJIAJIa U KAKIOT0 YYaCTHUKA KOMAH/IBI B

oOImMi pe3yapTaT MO pa3pabOTaHHBIM KPUTEPUSAM; MpeJlaraTb HOBBIE IPOEKTHI,
OLICHUBATH UJIEU C IO3ULIUA HOBU3HHI,

OPUTMHAJIBHOCTH, MPAKTHYECKOM 3HAYUMOCTH; OCYILECTBIIATh TMO3UTUBHOE
CTPATErM4ECKOE MTOBEICHNUE B PA3JIUYHBIX

CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh NHULIUATUBHBIM.

PeryiasitTuBHbIC YHHBepcaJbHbIe YueOHbIe feiicTBus CaMmoopranu3anus:
CaMOCTOATENIBHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JacCTH
(U3MKM U acCTPOHOMHHM, BBIABIATH NPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]aul; CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PacuETHBIX U
KAueCTBEHHBIX 3aJa4, IUJIaH BBINOJHEHUS NPAKTUYECKOH paboThl € Yy4ETOM
HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH W MPEANOYTEHUI; JaBaTh
OLICHKY HOBBIM CUTYaIIMIM;
paclMpaTh paMKH y4eOHOIro IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JieaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PEILICHHUE; OLICHUBATh PUOOPETEHHBIH OIBIT; CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIMU B 00JIaCTH

(U3HUKH, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLICKT:
J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIHBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BIAJCTh HaBBIKAMHU  IIO3HABATEIHHOW  pEQIIEKCUU  KaK  OCO3HAHHS
COBEpIIAEMBIX JIECTBUM M MBICIUTENBHBIX MPOLIECCOB, HUX PE3yJIbTAaTOB U
OCHOBAHHUI;

UCII0JIb30BaTh IPUEMBI peICKCUH JIJI OLIEHKU CUTYyalllu, BLIOOpAa BEPHOTO
pELICHUS; YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 10 UX
CHIKCHUIO; TPUHUMATh MOTHUBBI M apPTYMEHTBI JIPYTUX [P aHAIIU3E PE3YJIbTATOB
NeSTeIbHOCTH; TPUHUMATh €051, TOHNMAasi CBOU HEIOCTATKUA U JIOCTOMHCTBA,;
OPUHUMATh MOTHUBBI M ApPryMEHThl JAPYTMX [pU aHAIU3€ PE3yJbTaTOB
NEeSATEIbHOCTH; MPU3HABATH CBOE MPABO U MIPABO JIPYTUX HA OMIMOKHU.



B mporecce AOCTMKEHUSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHUSI TPOTPAMMBI
no ¢u3MKe JUIsI YpOBHS CpeaHero oOmero oOpa3oBaHUS Yy OOy4YaroIIUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIN UHTEIUJICKT, IPEITOJIar A0 IIHIA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AYMOILIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHATBHON CQEpHI,
OBITh YBEpEHHBIM B ce0e€; CaMOpPEryJUpOBaHHWs, BKIIOYAIOIIETO CaMOKOHTPOIIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJACHUE, CIIOCOOHOCTH
aJanTHPOBATHCS K AMOIMOHAIBLHBIM HW3MEHEHUSM M MPOSIBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIIMHM, BKIIIOYAIONMICH CTpeMJIEHHE K
JTOCTIDKCHUIO TIEJIH M YCIIeXy, ONTUMHU3M, HHUITMATHBHOCTh, YMECHHE JICHCTBOBATH
HCXOJIS U3 CBOMX BO3MOYKHOCTEH; AIMIIATUH, BKIIFOYAIOIICH CITIOCOOHOCTh TOHMMATh
AMOIIMOHAJIBHOE COCTOSIHME JPYTHX, YYUTHIBaTh €ro NpPH OCYIIECTBICHUU
oO011IeHus1, CIIOCOOHOCTh K COUYBCTBHUIO M COTEPEKUBAHUIO; COIMATBHBIX HABBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K konmy oOydenus B 10 kjacce mpeameTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUM, B IIPAKTUYECKOM JESITEIbHOCTH JIOJECH; YUYUTHIBATh TI'PAHUILIBI
NPUMEHEHUSI HM3YYCHHBIX  (DU3MYECKUX  MOJEJIe: MarepuaibHasi  TOYKa,
WHEpLUHAJIbHAsl CUCTEMa OTCcuéra, aOCOJIIOTHO TBEPIOE TEJO, WUICAIbHBIM Ta3,
MOJIEJIM CTPOCHUS T'a30B, KUJIKOCTENM Y TBEPIBIX TEJI, TOUCUHBIA SIICKTPUUECKUN
3apsl IpH penieHuu GU3NIecKuX 3a1a4;

pacno3HaBath (pu3MUECKHUe SBJICHUS (ITPOLECcChl) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPHUHM CTPOECHHUS BELIESCTBA U
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE TMaJCHUE TeJ, JBUKEHUE I10 OKPYKHOCTH, HWHEPIUS,
B3auMoiercTBue Te, Tuddy3us, OpOoyHOBCKOE JIBHKEHUE, CTPOCHUE KUIKOCTEH U
TBEPIBIX TEJ, U3BMEHEHHE 00BEMA TEIl MPU HArpeBaHWU (OXJIAXKICHHUH), TETUIOBOE
paBHOBECHE, HWCIAPECHHUE, KOHAEHCALMS, IUIABJIICHUE, KPUCTAJUIM3ALHUs, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, NOBBIIIEHUE IaBJICHUS ra3a Py €ro HarpeBaHUM B 3aKPHITOM
coCyle, CBSI3b MEXIy MapaMeTpaMHd COCTOSHHMS Ta3a B  HM30IpOLECCaX,
AJIEKTpU3alMs TEJ, B3aUMOACHCTBUE 3aps0B; OMUCHIBATH MEXaHUYECKOE



JBYDKEHUE, UCTIONB3Ys (M3UYECKHE BEIMYUHBI: KOOPAUHATA, yTh, TIEPEMEIIICHHE,
CKOpPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJbC Tella, KWHETHYEeCKash YHEPIus,
MOTEHIIMANIbHAS dHEPTUsl, MeXaHudyeckas paboTa, MeXaHWYECKas MOIIHOCTh; MPHU
OMHCAHUHM TPABWIHHO TPAKTOBATHh (PU3UUYECKHA CMBICI HCIIOB3yEMBIX BEIINYWH,
UX OO0O3HAYCHHS W CAUHUIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH; ONHUCHIBATh HM3YYCHHBIC
TEIJIOBBIE CBOMCTBA T M TEIUIOBBIC SBJICHUS, UCTIOJIB3Ys (PU3MUYECKHUE BEITUUNHBI:
JABJICHUE Ta3a, TEMIIEPATypa, CPEIHsSI KUHETHYECKAas JHEPrus XaoTUYECKOIO
JNBWKEHUSI MOJIEKYJ, CPEIHEKBAAPAaTUYHAS CKOPOCTH MOJEKYJ, KOJIUYECTBO
TeIJIOTBI, BHYTPEHHSS dHEPTHs, padora ra3a, ko3 UIMEHT MOJIe3HOTO JCHCTBUS
TEIJIOBOT'O JIBUTATEIS; IIPH OMHMCAHWU MPABUJIBHO TPAKTOBATh (PU3HUUYECKUM CMBICT
HCTIOJB3YEeMbIX BEJIWYUH, MX OOO3HAUYCHUS W €IUHMIIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONIME JIAaHHYIO (DU3NUECKYI0 BEIMYUMHY C JIPYTUMHU  BEJIMYHUHAM;
ONMCHIBAaTh HM3YUYCHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA M DJICKTPUUECKHUE
sIBJICHUS (IIPOIIECCHI), UCIOIB3YS (PU3MYECKHUE BEIMYMHBI: DJICKTPUUCCKUN 3apsi,
3JIEKTPUYECKOE TOJIe, HANPSKEHHOCTH MOJISI, MTOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
NPy ONUCAHUU TPABUIBHO TPAKTOBaTh (PU3MYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OOO3HAYCHHS W EIWHMIIBI; yKa3bIBaThb (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIWYHMHY C JPYyrMMH BEJIWYMHAMH; aHAJIU3UPOBATh
dbu3uYecKre MpoLecChl U SABJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U NMPUHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON SHEpPruu, 3aKOH COXPAaHEHMS WMIYJIbCA, MPUHIUIT CYNEPIO3UIUN
CWJI, TIPUHIIMII PABHOIPABUS HHEPUHAIBHBIX CHCTEM OTCU€Ta, MOJEKYJSIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHMSI BEILECTBA, T'a30BBbIE 3aKOHBI, CBSA3b CPEIHEU
KMHETUYECKOM HSHEPruu TEIUIOBOTO JIBHUKEHUS MOJEKYJl ¢  aOCOIIOTHOU
TeMIepaTypoi, MEepBbIA  3aKOH  TEPMOJMHAMMKH, 3aKOH  COXpAaHECHUSA
3JIEKTPUYECKOTO 3apsiAa, 3akoH KysjoHa, mpu 3TOM pazauyarh CIOBECHYIO
bOopMyJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHUE W YCJIOBUS (TpaHUIBI,
00J1acTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TNPUHIIMIBI JIEUCTBUS MAIIWH,
MpUOOPOB W TEXHUYECKUX YCTPOWCTB; pa3inyuaTh YCIOBUS HUX 0€30MacHOTO
UCIIOJIb30BaHUsI B TIOBCEIHEBHON JKM3HM; BBIMOJHITh JKCIEPUMEHTHI IO
UCCIeI0BaHNuI0 (PU3NYECKUX SIBICHUN U

MPOIIECCOB C MCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHUM, TPU STOM
dbopmynupoBath TpoOieMy/3amady M THIOTE3y Y4YeOHOro  DKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OPYIOBaHMS, MPOBOAUTH OIBIT U
GbopMyIUpOBaTh BBIBOABI, OCYIICCTBISATH MPSAMBbIE U KOCBEHHBIC HW3MEPEHUS
(bU3MYEeCKUX BEIWYWH, MPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEpEHUs U



WCMOJIb30BaTh  M3BECTHBIE METOABl OLEHKH MOTIPEHIHOCTEN  H3MEpPECHUMU;
UCCJIEI0BATh 3aBUCUMOCTH MEXTY (PU3MUECKUMU BETUUUMHAMH C

WCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUN, MPU ITOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B
BUE€ TaOmuI W rpadukoB, AenaTh BBIBOABI IO pe3ysibTaTaM MCCIEIOBAHUS;
coOI0OIaTh TpaBmwiia 0E30MacHOTO0 TpyJa NpH MPOBEACHUHM HWCCICAOBAHWN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-MCCIENAOBATENbCKOW M MPOEKTHON
JESATEILHOCTH C UCIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1a0OPaTOPHOTO
o0OpyZoBaHUS; pemarh pacu€THhIE 3a7a4dl C SIBHO 3aJaHHON (HU3HUYECKOU
MOJIE/IBIO, HWCIMOJB3Ysl (PU3MYECKHE 3aKOHbl W TPHUHLMUIBI, HA OCHOBE aHalu3a
yCIIOBUSI 3aJladyd  BBIOMpaTh (U3UYECKYI0 MOJIETb, BBIACHATh (U3UUYECKUE
BEITUYUHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pPEeIICHHUs, MPOBOJUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHHSI (PU3UYECKOW BEJIIMUMHBI, PElIaTh
Ka4ECTBEHHBIC 33/Ia4M: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO ILIEMOYKY
paccyXJIeHUi C OMopoil Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UUECKUE
SABJICHUS;

HCMOJIb30BaTh Ipyd  penieHuM  y4eOHBIX  3aJa4y  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TIPEJICTaBIICHUS Y4eOHOW W HAy4YHO-TOMYJIAPHON MHGOpMAIINK, MTOTYyYeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJydaeMyto HH(OPMAIIUIO;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKU M TEXHOJIOTHH; HUCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B
MOBCEIHEBHON KW3HU JUIsi oOecrieueHus: Oe30MacHOCTH TIpU  OOpaIlleHHH C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, JII COXPaHEHHUS 3J0pPOBbS H
cOOJIIOICHUSI HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKpY KaroIIeh cpesie; paboTaTh B
IPYIIE C BBINOJHEHUEM PA3JIMYHBIX COUUAIBHBIX POJIEH,

IJIaHUPOBaTh PpabOTy TPYIIbL, PAMOHAIBHO pACHpPEnesaTh OOSI3aHHOCTH U
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aA€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHble pe3yibTaThl Ha ©0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 0OYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM JEITEIbHOCTH JIOJEN, LEIOCTHOCTh U E€IUHCTBO
¢u3nUecKkoil KapTUHBI MHpPA; YYUTHIBATH TPAHUIBI TPUMEHEHHS W3yYEHHBIX
bu3uYeCKNX MOJEIeH: TOYCUHBIA AJICKTPUUECKUN 3apsjl, Jyd CBETa, TOYCUYHBIM
VCTOYHHK CBETA, sIZICPHAsl MOJEJb aTOMa, HYKJIIOHHAs MOJIEJIb aTOMHOTO sIpa IIpU



permeHnn (PpU3NYECKUX 3a7a4; paclo3HaBaTh (PU3WUYECKHe SBIECHUS (TPOIECCHI) U
OOBSACHATH MX HA OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKA M KBAHTOBOW (PU3UKHU:
AJNIEKTpUYECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHMMHYECKOE, MarHUTHOE
JEUCTBUS TOKA, B3aWMOJACHCTBHE MArHUTOB, DJIEKTPOMArHUTHAS WHIYKITHUS,
JEHCTBAE MArHUTHOTO TIOJISI Ha TPOBOAHUK C TOKOM W JIBIDKYIIHICS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHEHHOE pacnpocTpaHEeHUe
CBETa, OTpakKeHHe, MpesoMiieHue, UHTepdepeHus, AUPPaKIus U TOJIAPU3ALIMS
cBeTa, mucriepcusi cBera, dotodnekrpudeckuii dpdext (pororddexr), cBeToBoE
JaBJIeHHEe, BOZHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs
U MCKYCCTBEHHAas PaJMOAaKTHUBHOCTH; OINWCHIBATH M3YYCHHBIC CBOMCTBA BEIIECTBA
(37IeKTpUYECKHe, MArHUTHBIE, OINTHUYECKUE, HJIEKTPUUYECKYI0 MPOBOJUMOCTD
Pa3IMUHBIX CpEl) U DJICKTPOMArHUTHBIE SIBJIEHUSI (IIPOLIECCHI), HCIOIb3YS
(Gu3NYecKue BEIWYUHBI: JJICKTPUYCCKUN 3apsj, CHIa TOKa, JJICKTPHUYECKOES
HampsDKEHUE,  DJICKTPUYECKOE  COMPOTHUBJICHHE, PA3HOCTh  MOTEHIIMAJIOB,
ANIEKTPOJBIKYINAST cujla, paboTa ToKa, WHAYKIUMS MarHUTHOTO TIOJsA, CHJia
Awmriepa, cuna JlopeHIa, WHAYKTUBHOCTh KaTYIIKH, YHEPTUS JJIEKTPUUECKOTO H
MarHuTHOTO TIOJICH, MEepHUOa M YacToTa KoJieOaHWW B KOJIeOATETLHOM KOHTYpE,
3apsAll ¥ CHJIa TOKa B MPOIECCE TapMOHUYECKUX AJIEKTPOMATHUTHBIX KOJEOaHUi,
(GoKyCHOE pacCTOsHWE W ONTHYECKas CUjia JIMH3bI, MPU OMHCAHWUU MPABUIBHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIOIB3YEMbIX BEIMYWH, WX O0O3HAUCHUS U
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DH3UUCCKYIO BEIHUHUHY C
JIPYTUMU BEJIMYUHAMY,

ONMKCHIBATh W3yYEHHBIE KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HCIOJIb3YS
¢u3nueckrue BEIMYMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETa, SHEPTHs U UMITYJIbC (OTOHA, IEPUO/ TTOTypaciaaa, YHEPTUS CBS3H
aTOMHBIX fJI€p, TPHU ONHCAHWHM TPABWIHHO TPAKTOBATh (DUIUYECKUN CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYCHHS] W EIUHUIIbI, YKa3biBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (DU3MUECKYI0 BEJIWYUHY C JPYTHUMH BEIHMYHWHAMU,
BBIYHCIIATh 3HAYCHUEC (U3UYCCKON BETWYMHBI, AaHAIM3UPOBATH (PU3HUCCKUC
MIPOIIECCHl U SBJICHMSI, HCTIONB3Ysl (PU3NUECKHe 3aKOHBI U MPUHIUIIEL: 3akoH OMma,
3aKOHBI TIOCIICIOBATEIPHOTO W MApalICIbBHOTO COCIMHEHHS MPOBOIHUKOB, 3aKOH
Jxoymsi—JIennia, 3aKoH 3JEKTPOMArHWTHOW WHIYKIIUW, 3aKOH MPSIMOJIUHEHHOTO
pacmipoCTpaHEHUsS CBETa, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHue OWHITeHHA 1 (HoTodPdekra, 3aK0OH COXPAHCHHs] DHEPTHH, 3aKOH
COXpaHEHUs WMITyJIbCca, 3aKOH COXpaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOoH
COXpaHEHUs1 MacCOBOI0 YKCIIa, MOCTYyNaThl bopa, 3aKkoH pagroakTUBHOTO pacrajia,
IIPY 3TOM Pa3nydaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe



BBIDQKCHUE U YCJIOBHUS (TpaHUIBl, OO0JacTH) TPUMEHUMOCTH; OIPEILIATh
HaIlPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJIS1 TPOBOJIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHIa; CTpouTh M OMUCHIBATH U300paKeHHE,
CO3/1aBaEMO€ TJIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M; BBITIOJIHATH 3KCTIEPUMEHTBHI 110 UCCIIETOBAHUIO (PHU3NIECKUX
SIBJICHUU U
IPOLIECCOB € HCMOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUU: IMPU 3TOM
dbopMmynupoBaTh mpobOiieMy/3amady ¥ THUIOTE3y Yy4eOHOTO  JKCIEpPUMEHTAa,
coOupaTrh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHHs, MPOBOIUTH OMBIT U
(GbopMynMpoOBaTh BBIBOJBI, OCYIIECTBIATH MPSIMbIE W KOCBEHHBIE H3MEPEHUS
(bu3MUeCcKUX BEJIWYUH, MPU ATOM BBHIOMPATH ONTHUMAJBHBIN CIIOCOO M3MEPEHUS U
UCIIOJIb30BaTh  M3BECTHBIE METOABl OLEHKH MOTPEHIHOCTEd  M3MEpPEHUM;
MCCJIEI0BAaTh 3aBUCHUMOCTU (DU3MYECKUX BEIMYHMH C MCIOJB30BAHHEM MPSIMBIX
U3MEpPEHUI: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BHJE TAaOIUI] U TpaUKOB,
JIeN1aTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEA0BAHMS; COOI0IATh MpaBuiia 0€301acHOro
TpyJa MpU MPOBEACHUM HCCIEAOBAHMM B paMKax Y4YeOHOro HKCIIEpUMEHTA,
y4eOHO-UCCIIEOBATEILCKON M TPOEKTHOW JESTENBHOCTH C HCIOJIb30BaHUEM
U3MEpPUTETBHBIX YCTPONUCTB U JTaOOPATOPHOTO 000PYIOBAHUS; PEIIaTh PaCUETHBIC
3a/1ayy ¢ SBHO 33IaHHON (PU3NYECKON MOJIEIbIO, HCTIOB3YS (PU3NYECKHE 3aKOHBI U
MIPUHIUIIBI, HA OCHOBE aHallM3a YCJIOBHS 3a/ladyd BHIOMPATH (PU3UUYECKYIO MOJIETD,
BBIICNIATh (PU3UUYECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JJiA €€ pelieHus,
OPOBOJMWTh PACUYEThl W OLEHUBATh PEAIbHOCTh IOJYYEHHOTO  3HAYEHUS
(u3MUecKol BEIMYMHBI; peliaTh KaueCTBEHHbIEC 3aJa4M: BBICTPAMBAThH JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJIEHUW C OMOpPOl Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJI30BaTh ~ NPH  pElIeHMH  Y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETAIUU
Y TIPEACTABJICHUS y4eOHOW M HAyYHO-TIOMYJISIPHOU MH(OpPMAIIH, TTOJTYICHHOU W3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;
OOBSICHATh TPUHIMIIBI JIEUCTBUS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasznuyaTh yCJIOBUS MX O€30MaCHOrO HCIOJIb30BaHUS B TMOBCEIHEBHOW >KU3HU;
MPUBOJNTH TMPUMEPHI BKJIAaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE IMPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHM; HWCIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (u3uke B
MOBCEAHEBHOM JKM3HU JUIsl oOecredeHus: Oe30MacHOCTH MpU  OOpalleHuu C
npuOopaMd M TEXHUYECKUMHU YCTPOWCTBAMH, [UJIsl COXpPAHEHHsS 3J0pPOBbI U
COOJTIOICHUS HOPM SKOJIOTMUECKOr0 MOBEICHUS B OKpYXKAIOLIeil cpefie; padoTarh B



TpyNne ¢ BBIMOJIHEHUEM DPA3IMYHBIX COLMAIBHBIX POJIEH, MIAHHUPOBATH padboOTy
IpyNIbl, PAlMOHAIBHO PACHpEIesITh 00SI3aHHOCTU U IUIAHUPOBATH JESATEIBHOCTD
B HECTaHJAPTHBIX CHUTyalUsX, AaJE€KBaTHO OLCHUBATh BKJIAJ KaXJ0ro W3
YYACTHUKOB T'PYMIIbI B PEIIEHHE PACCMATPUBAEMOI MPOOJIEMBI.



TEMATUYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Nen/ HauMeHoBaHMe Pa3IesioB M TEM (un¢pposrie)
2 NpOrpamMmal Beero Konrpoabubie | IlpakTuyeckue oOpa3oBaTesbHbIE
padoThI padoThI pecypceel
Pa3znen 1. DU3UKA U METObI HAYUHOI'O TIO3HAHUSA
bubaunoreka IIOK
1.1 ®u3nKa ¥ METOIbl HAYYHOT'O MO3HAHUS 2 https:/m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemarnia 5 https:/m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.2 unamiia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK

Teopun

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




bu6mmorexa [IOK

32 OcHOBBI TepMOZMHAMHAKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BEIIECTBA. bubmumoreka [IOK
3.3 ®dazoBbIe NIEPEXOAbI 3 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 3JIEKTPOANHAMUKA
bub6mnoreka [IOK
4.1 OnekTpocTaTiKa 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 5IeKTpUYECKH TOK. TOKH B bubnnorexa IOK
4.2 pPA3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Nen/ HanmenoBaHue pa3jie/ioB U TeM (muposrie)
(]
s IPOrpaMMbI Beero Kourpoabubie | IpakTuyeckue o0pa3oBaTe/bHEbIE
padoThI padoThI pecypcerl
Paznen 1. DJIEKTPOANHAMUKA
MarnuTHoe 1ose. DIeKTpOMarHuTHas bubnuoreka [JOK
L1 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnuoreka [IOK
2.1 Koae0aHus 9 1 https://m.edsoo.ru/7f41¢97¢
MexaHn4yecKkHe 1 JIEKTPOMarHUTHBIE BOJIHBI bubnuoreka [IOK
2.2 3 1 https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paznea 3. OCHOBBI CIIELIUAJIbHOM TEOPUY OTHOCUTEJBHOCTH




OCHOBBI ClIEIIUATILHON TEOPUHU

bu6nmmoreka [IOK

3.1 OTHOCHUTEJIBHOCTH 4 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
. bubmnorexa LIOK
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c¢
bubmuoreka [JOK
4.3 ATOMHOE /po 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 OJeMeHTBl aCTPOHOMUU U aCTPO(PU3UKH 7 https://m.edsoo.ru/7f41c97c
Hroro no paszueny 7
Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE
bu6mmoreka [JOK
6.1 O06o01aroiiee MOBTOpEeHNE 4
https://m.edsoo.ru/7f41c97c
Hroro no paszueny 4
Pe3epBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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ITOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

KosaunuyectBo yacos DJIEKTPOHHbBIE
Ne uudgposbie
m/n Tema ypoka B Kontposbnbie | IpakTudeckue | 00pasoBaTesbHbIe
cero
padoThI padoThI pecypchbl
®usuka — Hayka O IPHUPOJE.

1 Hayunble MeTOABI IIO3HAHHUS 1 brbmorexa LIOK
OKPYKAIOLIETO MApa https://m.edsoo.ru/ff0c32e2
Pomp w  wmecto  ¢usukum B

5 (bopMI/IvaBaHI/H/I COBpEMEHHOMH . Bu6morexa IIOK
Hay41HOH KapTHHbl  MHDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
Mexannueckoe JIBUKECHUE.

; OTHOCHUTENBHOCTD MEXAHUYECKOTO . Bu6mmorexa IIOK
asmkeHnst. [lepemenieHue, CKOPOCTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMepHOE NpsAMONHMHENHOE bubmuoreka [IOK

4 IIBIDKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIUHENHOE bu6muoreka [JOK

5 NBIDKEHUE 1 https://m.edsoo.ru/ff0c372e
CBobOonHOE najieHue. VYckopeHnug bubnmoreka [JOK

6 CBOOOHOTO MaICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue

7 MaTepUaILHON TOYKHU MO OKPYKHOCTH 1 brbmotexa LIOK

https://m.edsoo.ru/ffO0c3ada




[Tpuniun otHocuTENbHOCTH ["anuies.

bub6nmoreka [IOK

HMuepuuanbHbIe CHCTEMBI OTCUETA.
ITepBbrIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHumn

bu6nmoreka [IOK

NMiynsc cuibl. 3aKOH COXPAaHEHMS
UMITysbca. PeakTuBHOE JBUKEHNE

9 cynepnosuiuu cwi. Bropol 3akoH
HbI0TOHA [T MAaTePHATBHOH TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuii 3akoH HerotoHa st bu6nmoreka [IOK

10 MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffO0c3bed
3akoH BceMupHoro TsaroreHus. Cuia

11 TskecTd.  IlepBas — KocMUYecKas Bubsmorexa [IOK
CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cwuia ynpyroctu. 3akoH ['yka. Bec tena bubmuorexa [JOK

12 https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadoumment tpenus.

13 Cwuita CONPOTUBIICHUS TIPU IBHKEHUN bubmmorexa LIOK
TeJa B KMIKOCTH MITH rase https://m.edsoo.ru/ff0c3f76
[ToctynarensHOE M BpalaTEIbHOE

4 JIBIDKEHUE aOCOIIOTHO TBEPAOTO Tela. Bu6miorexa IIOK
MowmenT cunsl. [lnedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO TEIIA
NMmnynec  MarepuaJbHOM  TOYKH,

s CUCTEMBl  MaTE€pPHAIBHBIX  TOYEK. Bu6miorexa [IOK

https://m.edsoo.ru/ff0c43d6




16

PaboTta 1 MOITHOCTB CHIIBI.
Kunernueckas sHeprus MatepualbHON
Toukn. Teopema 00 H3MEHEHHH
KMHETUYECKON SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenuumanbHas 3Heprus.

bubmuorexa [JOK

[MoreHunanpHass  dHEPrusi  YIpyro
neGpopMHUpPOBaHHOU TPY>KUHBI.
[MoreHumanpHas SHEpPrus Tejaa BOIM3U
MOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ffOc461a

18

[ToTenunanpHble U HEMOTEHIUAJIbHBIE
cubl. CBs3b pabOTHI
HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON SHEPTUN CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabora

«MccnenoBanue cBsi3U pabOThI CHIIBI C
U3MEHEHHEM MEXaHUYeCKOH 3Hepruu
TeJla Ha  NpUMEpPEe  PacTsDKEHHS
PE3MHOBOTO KI'yTa»

20

KontponpHass pabGota 1o Teme
«Kunemaruka. J/lnHamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE»

but6mmorekxa [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHBIE MOJIOKEHUS
MOJICKYISIPHOKMHETUYECKOH ~ TEOpHUH.
bpoynoBckoe nBmwxkenune. uddy3us

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4dc2




22

Xapaxkrtep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH U
TBEPJBIX TEI

23

Macca mounekyin. KonuuectBo
Bemecta. [locrosinnast ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa

u e€ usmepenue. llkana remneparyp
Ienascus

25

HUneanbubmi raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas Temreparypa Kak Mepa
CpeoHeld  KUHETHUYECKOM  DHEpPruu
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a30BBIC 3aKOHBI

28

JlaGopaTtopHast pabora
«HccnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
pa3pexKEHHOTO ra3a»

29

N3onporieccyl B HACAIBHOM Ta3e U UX
rpaduueckoe npeacTapieHue

but6mmorekxa [{IOK
https://m.edsoo.ru/ff0c570e




BHyTpenHsis sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
cnoco6bl e€ n3menenus. Konnuectro

bubmuorexa [JOK

30
TEILIOTBI 1 paboTa. BuyTpennss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa
bubmuorexa [JOK
31 Bunet Temuionepenatu https://m.edsoo.ru/ff0c5¢36
VYnenpHasi TEIIOEMKOCTh  BEIIECTBA.
32 KonnuecTBo TEIUIOTHI npu Bubmmorexa IIOK
Temionepeaaue. AnuabaTHblii Iporecc https://m.edsoo.ru/ff0c5c36
I1epBblii 3aKOH TEPMOJIMHAMUKH U €T0 bubnmnoreka [JOK
33 NPUMEHEHUE K U30IIpolieccaM https://m.edsoo.ru/ffOcSefc
HeoOpatuMocTs mpoiieccoB B MPUPOJE.
34 BTopoii 3ak0H TepMOIMHAMHUKH Bubmuorexa [IOK
https://m.edsoo.ru/ff0c6230
[Mpunnun nevictus u KI1J[ TeroBoii but6mmoreka [IOK
35 MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIIJ]
DKojorudeckue npoodIemMsl
37 TEIUIOAHEPTETHKHU
- O6o0maromuii ypok «MosekymsipHast bubnuotexa [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOAUHAMUKU»

https://m.edsoo.ru/ff0c6938




KonTponbhas pabota o reme

bubmuorexa [JOK

39 «MonekynspHas ¢puzuka. OCHOBBI
TEPMOLMHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHre U KOHACHCAIIHS. but6mmoreka [JOK

40 Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS

41 BJIXKHOCTB BO3yxa. HacrhImenHslil nap Bubmuorexa TIOK

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucraumueckue wu

" aMOP(bHBIe Tena. AHuU30TpONUs BuGmnorexa [[OK
CBOHCTB  KpHCTamioB.  JKuaxue https://m.edsoo.ru/ff0c65£0
KpucTtayyibl. CoBpeMeHHbIE MaTepUabl
[InaBnenue u KpucCTAIIN3AIUS.

43 V 1enbHas TemioTa IIaBlIeHus. bubmiorexa [IOK
Cy6mumarus https://m.edsoo.ru/ff0c6708

bubmmorekxa [IOK

44 YpasHeHne TeIUIooro Ganatica https://m.edsoo.ru/ff0c6820
OneKkTpu3anusl Teia. DIEKTPUUYECKHN

45 3apsa.  JIBa BUAa  DIEKTPUUECKUX bubmiorexa [IOK
3apsiI0B https://m.edsoo.ru/ff0c6bcc
[IpoBoaHMKH, JUAJIEKTPUKHU u

46 HOJIYIIPOBOIHUKH. 3aKOH COXpPaHEHHUS butmorexa [IOK

QJICKTPHUYCCKOI'0 3apsdaaa

https://m.edsoo.ru/ff0c6bcc




B3aumonelictBue 3apsiioB. 3aKkoH

47 Kymona. To4euHbIil 31€KTpHYECKUI bubmmoreka [IOK
3apss https://m.edsoo.ru/ff0c6ced
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.

48 [IpuHnun cynepno3unun Bu6morexa [JOK
SNIEKTPUHECKUX MONCH. JTuHmH https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
Pabora cui 3MeKTpOCTaTUYECKOTO

49 nons.  Ilorenuman.  PasHoctb bubnmorexa [IOK
TOTEHINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOOHUKKM W JUAJICKTPUKH B

50 JIIEKTPOCTATUYECKOM 1oJe. Bubmmorexa IIOK
JlU3IIeKTpUYecKas IPOHALIAEMOCTb https://m.edsoo.ru/ff0c7018

. bubmmorekxa [{OK

51 Inexrpoémrocts. Korgencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO

52 KOH/ICHCATOpa. DHEPrHs 3apsuKEHHOTO brbmotexa LIOK
KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopnast pabora "M3mepenue

53 IIEKTPOEMKOCTH KOHZAEHcaTopa"

” [IpyHuMn [elcTBUS W NPUMEHEHHUE

KOHACHCATOPOB, KOITMPOBAJIIBHOT'O




ammapara, CTpyWHOTO  TIPHHTEpA.
OnekTpocTaTHYeCKas 3allUTa.
3a3emileHne 3IEKTPOIpuOOpOB

55

DJIEKTPUYECKUH TOK, YCIOBHUSI €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna TOKA. Hanpsokenue.
Comnporusnenue. 3akon Oma st
ydacTka Ienu

56

[TocnenoBarenbHOE, napajieNbHoe,
CMEIIaHHOE COCTMHEHHE
npoBonHUKOB. JlabopaTopHas pabota

((I/I?;yT-IeHI/IC CMCIIAHHOI'O COCAMHCHU

PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa i1l TOJTHOM (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJIC ucrounuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHHS

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

SJ'ICI(TpOHHaH IMPpOBOAUMOCTD TBépI[LIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBOI{I/IMOCTL

60

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIyYKOB




[TonynpoBoanuku, UX cOOCTBEHHass U

61 pUMecHas IpoBoAMMOCTh. CBoiicTBa bubsmorexa [IOK
) https://m.edsoo.ru/ff0c84ae

p—n-niepexoa. [loaynpoBogHUKOBBIE
IPUOOPHI
DIIeKTPUUYECKHI TOK B pacTBOpax u

. pacIuiaBax 3J€KTPOJIUTOB. Bu6nuorexa [JOK
DIIEKTPONUTHYECKAS JUCCOLIMAIIHSI. https://m.edsoo.ru/ffO0c82ba
DIIEKTPOIU3
ONIEKTpUYECKUI  TOK B rasax.

63 CamocTosiTeTbHbIN u Bu6mmorexa LIOK
HECaMOCTOSTEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue Npubopsl U YCTPOHCTBA
U UX NPAKTUYECKOE PUMEHEHHUE. Bu6nuoreka [JOK

64 IIpaBuia TeXHUKU 6E3011aCHOCTH https://m.edsoo.ru/ff0c86fc
O06o0marmuii ypok bubnmnoreka [JOK

65 <<3J1eKT*p0)1HHaMHKa» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota 1o reme
«Onexkrpocraruka. [loctosHHbIN Bu6miorexa IIOK

66 ANEKTpUUECKU TOK. TOKM B pa3uyHBIX https:/m.edsoo.ru/ff0c8a8a
cpenax»

- PesepBHslil ypok. Kontponbshas pabora bubmuoreka [IOK

1o TeMe "DneKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56




PesepBHeIil ypok. O600maronmii ypok

bubmuorexa [JOK

68 no reMam 10 knacca 1 https://m.edsoo.ru/ff0c8f6¢c
OBLIEE KOJIMYECTBO YACOB I10
ITIPOIPAMME 68 3 3
11 KJIACC
KonuyecTBo 4yacos DJIeKTPOHHbIE
Ne uudposbie
- Tema ypoka Beero Koutpoabunie | IIpakTuyeckne | o6paszoBaTe/bHbIE
padoThI padoTbI pecypcsl
[TocTostHHBIE MATHUTHI M X
B3auMoJIeiicTBHe. MarHUTHOE TIOJIE. Bu6mmorexa [IIOK

! BexTop MaruuTHON MHAYKIMA. JInHIK ! https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarHuTHOE TI0JIe TIPOBOAHHUKA C TOKOM.

) OmneiT Opcrena. | bub6nuoreka LIOK
BsanmoeiicTBie IPOBOJHUKOB C TOKOM| https://m.edsoo.ru/ff0c98fe
JlaGopatopHas pabora «3yueHue bubnuoreka [IOK

3 MAarduTHOTO IIOJIF KATYIIKKA C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JelictTBue  MAarHUTHOTO  TOJS  HA
IIPOBOAHMK ¢ TOKoM. Cuiia Ammepa.

A JlaGopartophas pabota «MccnenoBanue . . Bu6mmoreka [JOK
}IGI)'ICTBHSI IIOCTOSIHHOTO MarHuTa Ha https//medsooru/ff()cgaco
pPaMKy C TOKOM»




JlelicTBMEe MarHUTHOTO TOJIS HA
JBIDKYIIYIOCS 3apsDKCHHYIO YaCTHUILy.
Cuna Jlopenna. PaboTa cuisr
Jlopenua

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnekTpoMarHuTHas nHAYKIUs. [loTok
BEKTOpa MarHUTHOM MHIyKIuu. D/1C

MHAYKIHU. 3aKOH 3JI€KTPOMarHuTHOM
uHaykunn Papanes

JlabGopaTopHas pabora
«HccnenoBanne SIBJICHUSA
3H€KTp0MaFHHTHOﬁ HHAYKIOHUH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSH. SIBIEHUE
camonHaykiuu. JIC caMOMHAYKIINH.
OHeprus MarHUTHOT'O MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue  ycTpoWcrBa M UX
IIPUMEHEHHE: TTOCTOSIHHBIE MArHHUTHI,
3JIEKTPOMArHMUThl, AJIEKTPOJBUIaTENb,
YCKOPHUTENIM DJIEMEHTApHBIX YacCTHIL,
WHIYKINOHHAs N1€Yb

10

Ob6o6maromuit  ypok  «MarHurHoe
nose. DIeKTPOMarHUTHas WHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas  pabora mo  Teme
«MarautHoe 1oJie.
DNIeKTpOMarHuTHast UHIYKLIHSI»

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




12

CBoOO1HBIE MEXaHUYECKUE
Kosnebanus.  ['apmoHnveckue
KoJIeOaHusl. YpaBuenue
TrapMOHMYECKUX KOJICOAHHI.
IIpeBpatenue sHepruu

bu6morexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabora «MccienoBanue
3aBHCHMOCTH MEpHO/Ia MAJIbIX
Kosie0aHull Tpy3a Ha HUTH OT JJTMHBI
HUTH U Macchl Tpy3a»

14

Konebarensusiit koHTYp. CBOOOIHBIC
AIIEKTPOMAarHuTHbIE  KoJieOaHUsI B
UIcaIbHOM KO0JIE0AaTeIbHOM KOHTYpE.
AHajorus Mexay MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU

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

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBnenue 0 3aTyXarmux
KOJIe0aHUsIX. Boeinyxxnennsie
MeXaHHJecKue Konebanus. Pe3oHaHc.
BBIHYXICHHBIE  3JICKTPOMAarHUTHBIE
KoJIeOaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86




17

[Tepemennblit Tok. CUHYCOUATBHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JeiCTByIOIeE 3HAUCHHUE CHIIBI TOKA U
HaAIPSDKEHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. IIpousBosactso,
nepegayva U norpebiieHue
AIEKTPUYECKON SJHEPTUU

19

VYerpoiicTBo u MIPaKTUYECKOE
MIPUMEHEHUE DJIEKTPUYECKOrO 3BOHKA,
reHeparopa MepeMeHHOI0 TOKa, JTUHUN
AJIeKTpoIepesayd

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus

ANEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HU

21

MexaHu4deckue  BOJIHBI,  YCIIOBHSI
pacnpocrtpanenus. Ilepuon. CkopocTh
pacnpoCTpaHEHUsT U JJIMHA BOJIHBL.
[Tonepeunsle U MPOJOIBbHBIE BOJIHbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTth 3Byka. ['poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

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




:‘)J'ICKTpOMaFHI/ITHI)IG BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [lIkana Brbmiorexa [IOK
IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
[TpuHLIMIIBI panuoCBA3H u

24 TeneBujieHusd. PasButue cpencTts
cBs3u. Paguosnoxanys
KonTtponsHas padora «Konebanus u bubnnorexka IOK

25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssmonuneriHoe pacupocTpaHEeHHne

o6 CBETa B OJHOPOJHOMU cperie. Bu6nuoreka LIOK
ToueyHbI HICTOYHUK CBETA. .Hy‘l CBETa https://m.edsoo.ru/ff0cd350
Otpaxxenue CBeTa. 3aKOHBI

27 oTpaxkeHms cBeTa. IlocTpoeHme bubmiorexa LIOK
H300paKeHHH B ITOCKOM 3epKajle https://m.edsoo.ru/ff0cd4e0
IIpenomnenne CBETa. ITonuoe
BHYTpEeHHEE oTpaxeHue. lIpenenpHblil Bu6orexa [JOK

28
yron 1IOJIHOTO BHYTPCHHCTO https://m.edsoo.ru/ff0cd7{f6
OTpaXKCHHUS

29 JlaGopatopHas pabota «M3mepenue bubmuoreka [IOK
IOKa3aTelId IIPEIOMIICHUSA CTEKIIA https://m.edsoo.ru/ffO0cd67a
JIunssl. [locTpoenue n3o0paxeHuil B

30 nuH3e. DopMysa TOHKOM JIMH3BL. Bubmiorexa IIOK

VBennueHune JTUH3EI

https://m.edsoo.ru/ffOcddle




JlaGopaTopHas paborta

31 «MccnenoBanue  CBOWCTB
M300paKCHUH B JIMH3aX)
Hucnepcust cBera. CH0XKHBINA COCTaB
Oemoro cBera. L[Ber. JlabopaTopHas

32 pabora «HaOmogeHue mgucnepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus bubnnorexa HOK

33 cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ffOced22
[TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK

34 [Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckre npudOpsl U yCTPOUCTBA U

35 YCJIOBHS MX 0€30MaCHOTO IPUMEHEHUS
['panuIs! MIPUMEHUMOCTH

36 KJlaccuueckori MexaHuku. Iloctynarsl Bu6miorexa [IOK
CIICHATIbHOU TCOpHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIHOCTH
OTHOCUTENHHOCTh OJHOBPEMEHHOCTH.

37 3ameUIeHHEe BPEMEHH M COKpAIEHHE bub6mmorexa IIOK
JUTUHBI https://m.edsoo.ru/ffOcfad2
DHeprusi 1 UMITYJIbC PEISITUBUCTCKOU

38 yactuipl. CBA3b MacChl ¢ SHEPTUEN M bubmiorexa LIOK
MMITYJIbCOM. DHEPIHs [I0KOS https://m.edsoo.ru/ffOcfc68

39 KontponbHas padora «OnrTuka. bubmuoreka [JOK

P p




OCHOBBI CIEUATIBHOW TEOpUH
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/ffOcf6£0

®otonbl. Dopmyna [lnanka. DHeprus u

bu6mmorexa [IOK

40 UMITYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE u HCCIIeIOBAHUE
41 dorosddexra. OnbiTer A. T Bubmmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHHE
42 Ditnmrreitna a1 porodrddexTa. brbmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
Hasnenne cBera. OmnbiTer II. H.
43 JleGeneBa. Xumuueckoe neiicTBue bubmuorexa [IOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHuyeckue  ycTpoucTBa U
MPAKTUYECKOE MIPUMEHEHUE:
44 ($OTORIIEMEHT, ¢doTonaTyuk,
COJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3amay no reme «ME€MEHTHI bubnuorexa [JOK
45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
bu6mmoreka [IOK
46 Pezepdopna o paccesHUIO 0-4aCTHII.
phop P https://m.edsoo.ru/ff0d091a
[Inmanerapnas Mogenb aToMa
bu6mmoreka [JOK
47 ITocrynarter bopa

https://m.edsoo.ru/ff0dOafa




48

Uznyuenue u mnorjoieHue (HOTOHOB
IIpU NIEPEX0JIe aToMa C OJHOTO YPOBHS
SHEpPruu Ha Jpyroi. Buasl CieKTpoB

Bbub6morexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BosnHoBrlIe cBoMcTBa YacTULl. BOJIHEBI

Bbu6morexa [JOK

e Bpoiins.
KopnyckysspHOBOJIHOBOU Ayaiau3M.
CrnoHTaHHO€ U BBIHYXKIEHHOE
U3Iy4eHue

https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3ITY4CHHUS

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

51

CBolicTBa anbda-, Oera-,
raMMamnyq CHU. BJ'II/I?[HI/IG
paI[HoaKTI/IBHOCTI/I Ha JKHUBBIC
Opra’Hu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Hzotombl. Anbda-pacna.

ONEKTPOHHBIN 151 MIO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

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

53

DOHeprusi CBsI3M HYKJIOHOB B sJIpe.
S nepHble peakuuu. S nepHbii
peaktop. [Ipobrnembl, TEpCIEeKTUBHI,
JKOJIOTUYECKHE ACIIEKThl  SAECPHOM
SHEPreTUKHU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356




54

DyieMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
PErUCTpalMy FIEMEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3auMoercTBUA. EnUHCTBO
(bu3nIeCcKOil KApTHHBI MUPAY»

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neba. CosBe3nus,
SApKUE 3BE3/bl, TUIAHETHI, UX BUJIUMOE
nemkenne. ColHeynas cucreMa

56

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk snepruu CosHiia v 3BE311

57

3BE3bI, X OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIEI0BATENbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpEMEHHBIE
IIPEJICTaBJICHUS] O IPOUCXOKICHUY U
sposmony CosHIa U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenne u nBuxenune CoiHLa B
lamaktuke. Tamaktuku. YéEpHble
JBIPBI B SIAPAX TAIAKTUK

59

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bosbiioro B3pbisa.
PenukroBoe n3nydeHue.
MeraramakTuka

60

Hepemennsie mpobaemMbl aCTPOHOMHUH




61

KonTtponbHast pabGota  «DJaeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

62

Ob6o6maromuit ypok. Ponbs ¢usuku u
aCTPOHOMHUHM B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, CONMAJIbHOM U
TUYECKOH cdepax JeATEIHHOCTH
YyeJ0BEKa

63

O06o6maromuii ypok. Pons u mecto
(GHU3MKKM U ACTPOHOMUH B
COBPEMCHHOM HayYHON KapTHHE MUPa

64

O6o06maromuii ypox. Posb

¢uznyeckoil Teopun B GOPMUPOBAHUU
IIpEICTaBICHUN 0 ¢buznyeckoi
KapTHUHE MHpa

65

O6o06maromuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX ITPE/ICTaBICHUM
0 MpUpoe

66

PesepBHBIi ypok. MaruutHoe mnoie.
DIIeKTpOMarHuTHask MHAYKIIHS

67

PesepBHblii ypok. OnTuka. OCHOBBI
CIIeIMaIbHON TEOpUU
OTHOCUTEIILHOCTH




Pesepnbriii ypok. KBantoBast ¢pusuka.

68 DIIeMEHTHI ACTPOHOMUU U 1 bu6moreka LIOK
acTpou3uKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 6

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. ®wuszuka, 10 xmacc/ KacesaoB B.A., OOmecTBO ¢ OrpaHndeHHOU
OTBETCTBEHHOCTHIO «IPODA»; Akumoneprnoe oduiectBo «M3marenscTBo
«IIpocserieHue»

. ®dusmka, 11 xmacc/ KacesHor B.A., OOmiecTBo ¢ orpaHudeHHOMN
O0TBETCTBEHHOCTHIO «IPODAY»; AkinonepHoe odmiecTBo «M3marenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI JJJISA YUUTEJIA
[Iporpamma xypca pusuku ais 10—11 kmaccos. bazossiit ypoBens (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kmacc. bazoBblii ypoBEHbY

1. ®uszuka. 10 xnacc. ba3oBblii ypoBeHb. YYEOHHK C 3JIEKTPOHHBIM
npuioxkenueM (aBTop B. A. KacesiHOB).

2. ®usuka. 10 kiacc. ba3zoBeiit ypoBeHb. Metoauueckoe nocobue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. bazoBbiit ypoBeHb. TeTpaab uist 1a00paTOPHBIX

pabot (aBTophl B. A. KacesHoB, B. A. KopoBuH).



4. ®usuka. 10—11 xnaccel. ba3zoBbiil ypoBeHb. KoMIuiekT TeTpanen amis
KOHTPOJIBHBIX padoT (aBTOp B. A. KacksiHOB)

5. ®usuka. 10 knace. JlugakTuueckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 kinacc. ba3oBblil ypoBEHb»
1. ®uszuka. 11 xmnacc. ba3oBeiii ypoBeHb. YYEOHHK C 3JICKTPOHHBIM
npuiiokeHueM (aBtop B. A. KacbsHOB).

2. ®usuka. 11 kiacc. bazoBeiit ypoBenb. Meroauueckoe nocooue (aBrop B.

A. KacpsHOB).

3. ®usuka. 10—11 xmaccel. ba3zoBerit ypoeHb. TeTpanb A 1a00paTOpHBIX
pabort (aBTopsl B. A. KacksHos, B. A. KopoBuH).

4. ®uzuka. 10—11 xmaccel. ba3zoeiii ypoBenb. Kommekr teTpaneit aiis
KOHTpPOJIbHBIX padoT (aBTopkl B. A. Kaceanos, U. B. Urpsmos).

5. ®usuka. 11 knace. [unaktudyeckue kapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETH

UHTEPHET
1 http://nsportal.ru - counanbHast ceTb paOOTHHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoJIe.



3 http://festival.1september.ru/articles/ - hecTuBaNb MeArOTHYECKUX UACH

«OTKPBITBIA YPOK».
4 http://www.fizika.ru/ - caiiT aisa yuureneit GU3MKU U UX YICHHUKOB.

5 http://www.physics.ru/ - maTepuansl 1o GU3MKe.
6 www . ege .edu.ru - unpopmanmonHsiii mopran EI'3.

7 http :// school - collection . edu . ru / - enunas xosutekiusa [{OPoB
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