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OCBOECHHUSI OCHOBHOW 00pa3oBaTeNbHOM Mporpammsl, npenactaBieHHbX B OI'OC
COO, a Takxke ¢ yu€rom (enepanbHOH paboueil MporpamMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanusi yuyeOHoro mnpenMetra «Puszmka» B 00pa30BaTeNIbHBIX
OpraHu3alusax Poccuitckon denepanuy, peanu3yroImmux OCHOBHBIE
o0pa3oBaTebHbIE TPOrPaMMBI.

Conepxanue mnporpamMmbl 1o (U3UKE HanpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HayYHOW KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mipu
oOy4yeHuu ux ¢pusnke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPEeIMETHBIM pe3yJibTaTaM
oOy4eHusl, a TaKXK€ YYHUTHIBAET HEOOXOJMMOCTh peau3allih MEKIPEIMETHBIX
cBsi3el (PU3MKU C €CTEeCTBEHHO-HAyYHBIMH Y4YEOHBIMU TMpeameramu. B Helt
OMPENIENIAIOTCS OCHOBHBIC 1I€NTM U3y4YeHHsS] (DU3UKU HA YPOBHE CPEIHEro OOIero
oOpa3oBaHusl, TUIAHUPYEMbIE PE3YyIbTaThl OCBOCHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeAMETHBIE, MPeMETHbIC (Ha 0a30BOM ypOBHE).

[Iporpamma 1o u3MKe BKIIOYACT:

e TUIAHMPYEMBIE PE3YyJIbTAaThl OCBOCHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHUCJI€ IPEAMETHBIE PE3yJIbTAThI 110 FoJaM 00yUYEHUS;

e coJepxaHue yueOHoro npeamera «duznka» mo rogaM 00yueHHUs.

dusnka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxaroiiem mupe. llkonbHbIN Kype Pusnku — cucTeMooOpa3yronui
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHWH, H3y4aeMbIX XuUMHUEH, Ouosoruei,
dbusnueckort reorpaduerd u acTtpoHomued. Mcmonb3oBaHWE W AKTHMBHOE
NpUMEHeHHe  (DU3MUECKUX 3HAHUW  OMmpefenseT XapakTep U pa3BUTHE
Pa3HOOOpPA3HBIX TEXHOJNOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHS HOBBIX MATEpHUAJIOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydaromuxcs, B (OpMHpOBaHUE YMEHUN MNPUMEHSTH
Hay4HbBI METO]I MO3HAHUS MPHU BBHIMOJIHEHUN UMU YUY€OHBIX UCCIIET0BaHUMN.

B ocHOBy kypca (usuku uisi ypOBHS CpEeAHEro oOIero oOpa3oBaHUS
MOJIOKEH pAI HUJeH, KOTOphle MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COAECPKUT MaTepHual U3 BCeX pa3feiaoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBUKHU.

Hoes eenepanuszayuu. B coOTBETCTBUM ¢ HeEW Matepuall Kypca (Qu3MKu
o0benUHEH BOKpPYr (Qusnueckux Teopuil. Begymum B Kypce sBIseTCS



(dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAT€pHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mOpenanoiaracT HCHIOIb30BAHUE
TYMaHUTApHOTO MOTEHIHalla (PU3MYECKON HAayKH, OCMBICICHUE CBS3U DPa3BUTHUS
¢u3uK C pa3BUTHEM OOIIECTBAa, a TaKkKE C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTMUYECKUMHU MPOOIEMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢u3uku mpenmnonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoess sxonocuszayuu peanusyercs TMOCPEICTBOM BBEJCHHS DJIEMEHTOB
COJIEpKaHMsI, TMOCBSIIEHHBIX 9SKOJOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOPBI€ CBSI3aHbl C PAa3BUTHEM TEXHUKU W TEXHOJOTHH, a TaKke O00CYXICHUs
po0JieM palMOHaIBLHOTO NPUPOAOTIOIb30BAHUS M IKOJIOTUYECKONU 0€301MacHOCTH.

Crep>KHEBBIMU 3JE€MEHTaMH Kypca (U3UKM Ha YPOBHE CpPEIHEr0 OOIIEero
o0Opa3oBaHus SBJISIOTCS (u3nueckue Teopur (HOopMUpPOBAHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOECHUs PU3NUECKON TeopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MNPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPUPOAE, TpaHUIIAX
MPUMEHUMOCTH TEOpHM, JJisi ONUCAHUS €CTECTBEHHO-HAyUHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOAX0 B Kypce (PU3HKU peaau3yeTcsl Mpexiie
BCEr0 3a CUET OpraHU3alMy IKCIEPUMEHTAIBHON AESITEIbHOCTH OO0Yy4arol[uXcCs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIHOJIB30BAHHE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIHMHEHBI B OOIIMNA CIHCOK YYEHUYECKHX
MpaKkTUYEeCKUX paboT. BhigeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
MPOBOJAMMBIX JUISI KOHTPOJSE W OIEHKH, OCYIIECTBISETCS  YYaCTHUKAMU
00pa3oBaTEeILHOTO TMpoIEecca MCXOJs1 U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHamieHusi kaOuHeta ¢Qusuku. Ilpu »sTomM oOecmeunBaeTcs OBJIAJICHHE
0o0y4YarolKUMHUCSl YMEHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIETOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEIWYUMH M IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbpuioe BHUMaHUE yIENsieTCsl PENICHUIO PacY€THBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 1711 pacU€THBIX 3a/1ady MPUOPUTETOM SIBISIOTCS 3a/laudd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIONINE PUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaKk W UHTErpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. s KauyeCTBEHHBIX 3a/iad MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
o0bsSCHEHUE TPOTEKaHUs (PUBMYECKUX SIBJICHUU M MPOLIECCOB B OKpPYKaromein
KU3HH, TpeOyrolue BblOOpa (u3nueckoil Mojenud sl CUTyallud MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBuu ¢ TpedboBanusiMu DIOC COO k MarepuasbHO-
TEXHUYECKOMY OO0EeCMeUeHnI0 Yy4eOHOro rmpoiecca 0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CPEAHEro OOIIEro 0Opa30BaHUs JOJKEH U3Y4aThCs B YCIOBHUSIX
MpeAMETHOro KaOuHeTa (PU3MKHU WU B YCIOBHSX HMHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIO IuKIa. B kabuHere (U3UKH JOJIKHO OBITh
HeoOxoauMoe JiabopaTopHoe OOOpYyIOBaHUE [Jisi BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMe mo (pU3MKe YUEHHMYECKUX MPAKTUYECKUX padOT U JIEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHcTpanuoHHOe 00oOpyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
NPUHIIUIIOM MUHUMAJIBHON JOCTATOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe T0 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCIICIOBAHMSI  M3y4YaeMBIX  SIBICHUHW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAJBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHH.

JlabopaTtopHoe 00OpyJoBaHUE JUISI YYEHMUYECKUX TMPAKTUYECKUX pPadoT
dbopmupyetcsi B BHJIE TEMATUUECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacyeTe
OIHOTO KOMIUIEKTa Ha JABYyX oOydarommuxcs. TemMarnueckue KOMILIEKTHI
1a0opaTOpHOTO OOOPY/IOBAHMS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEpPUTETHHBIX CUCTEM B BHJIE TU(POBBIX TaOOpATOPHUH.

OCHOBHBIMH 1LIENISIMU U3yUeHUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCS

e (opMHpOBaHME UHTEpPECa U CTPEMJICHUS OOYy4YalOMIMXCS K Hay4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHEC WX HHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/JIe TO3HAHUS U (POpMUpOBaHUE
MCCIIeIOBATEILCKOTO OTHOMIEHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpPOBAHME HAYYHOI'O MHUPOBO33PEHHUS KAK pe3yJibTara HU3YUYCHUS
OCHOB CTPOCHHSI MaTepuu U (PyHIAMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne yMeHUU OOBSCHATH SBJICHHUS C HUCIOJb30BAaHUEM
(bu3HYeCcKUX 3HAHUHI ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHme TpeACTABICHUN O PO (PUUKHU IJIST PA3BUTHS IPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX Iejedl o0ecreuynBaeTcsl pelieHuEM CIEAYIONUX 3a/iad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00I1ero o0pa3oBaHUs:

e TIpHOOpPETEHUE CHCTEMBI 3HAHUU 00 o0mmx bu3nIecKux
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO (DU3UKY, DJIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPUUKH;



e (opMHpOBAHME YMEHUW TMPUMEHITH TEOPETUUYECKUE 3HAHUS IS
oObsiCHEHUs (PU3NYECKUX SBICHUM B TPUPOJE U ISl HPUHATHUS
MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOW KU3HU,

e OCBOCHHME CHOCOOOB pEIICHUS] PA3IUYHBIX 3a7ad C SIBHO 3aJlaHHOM
¢u3nuecko MOJENbI0, 3a1ay, MOAPa3yMEBAIIIMX CaMOCTOSTEIbHOE
co3JlaHue (PU3NUECKON MOJEIH, aJIeKBaTHOM YCIOBUAM 3aJ1auu;

e TMOHHMMaHUE (U3MUYECKUX OCHOB M MPHUHIMIOB JIEUCTBUS TEXHUUECKUX
YCTPOMUCTB U TEXHOJOTMUECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHUE METOJIaMH CAMOCTOSITEJILHOTO TUUIAHUPOBAHUS U TMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIU3a W WHTEpHpeTanuu WH(opMaiuuy,
onpeJiesIeHUs JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YIbTaTa;

e CO3JaHUE YCJIOBUH JIJIsl pa3BUTUS YMEHHUH MPOEKTHO-KUCCIIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIbHOCTH.

Ha wm3ydenwe ¢usuku (0a30BBI YpPOBEHb) Ha YPOBHE CpPEIHETrO OOIIEro
obpa3zoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 waca B Henemo), B
11 xnacce — 68 yacoB (2 yaca B HeZIEII0).

[Ipenyaraempiii B mporpamMme 1o (usnke mepedeHb Ja0OpaTOpPHBIX W
MPaKTUUYECKUX pabOT SBISIETCS PEKOMEHIOBAaHHBIM, YUYWUTENb JE€JaeT BHIOOP
MpoBeJicHUsT J1A0OpPaTOPHBIX pabOT U OMNBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®usuka u MeTObI HAYYHOT' O MIO3HAHUSA

®usuka — Hayka o mpuponae. HayuHble MeTOObl MO3HAHUSA OKPYKAIOLIETO
mupa. Poib 3KkcnepuMeHTa W TEOpUM B MPOLECCE TMO3HAHHUS IPUPOIBI.
DKCIEepUMEHT B (hU3UKE.

MopenupoBanue (Ppu3nUecKuX SBICHUN U MpoleccoB. HaydHble THMoOTE3HbI.
dusnueckue 3aKOHbI U T€OpUHU. ['paHUIIbl MPUMEHHUMOCTH (PUBHMYECKUX 3aKOHOB.
[IprHUIMD COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHOW HAYUYHOW KapTUHBI
MHPA, B MIPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPOBBIE U3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUMKEHUS.
Cucrema otcuéra. TpaeKkTopus.

[Tepemenenne, CKOpocTh (CpefHssi CKOPOCTh, MTHOBEHHas CKOPOCTh) H
YCKOpEHHE MaTepuaibHOM TOYKH, MX MPOEKIMU Ha OCHU CHUCTEMBI KOOpJUHAT.
Clio)eHue nepeMenIeHU U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJMHEWHOE JIBIkeHue. ['paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelieHus
MaTepuaIbHOU TOYKU OT BPEMEHH.

CBoboaHOe TasieHne. Y CKopeHrne CBOOOTHOTO MaeHHS.

KpuBonuneitnoe  nBukeHue. J[BukeHHE  MaTepualbHOM  TOYKHA IO
OKPY>KHOCTH C TIOCTOSTHHOM O MOJYJIF0 CKOPOCTBHIO. YTIJIOBasi CKOPOCTh, JINHEWHAs
ckopocTs. [lepron u yactora obpamienus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE. CIHIOMETP,
JBUKEHUE CHApPSIAOB, IIEMHBIE U PEMEHHBIE MTepeayn.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETA, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lanenue Ten B BO3yXe U B pa3pekKeHHOM MPOCTPAHCTBE.

HaGnronenue pABueHHs] Tena, OpOLIEHHOTO MOJA YIIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus CBOOOHOTO MaICHUS.

Hanpasnenne ckopoCcTy npu ABUKEHUHU IO OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOTO JBMKEHHUS C LEJbIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IIYTSIMH, MPOUIECHHBIMUA TEJIOM 3a
MOCJIENOBATENBHBIE PABHBIE IPOMEXYTKA BPEMEHH NPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne nBUKEHHS MapuKa B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus Tena, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocutenbHOCTM  ['amuies.  IlepBbid  3akoH  HproToHa.
NueprpanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon Herorona
JUIS MAaTEPUAIbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoiibxeHus, kaueHus ). Cuiia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbKEHUs U cuiia TpeHus nokos. Koagduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WU Ta3e.

[TocTynaTensHOE U BpalaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOIO Tea.

MoOMEHT Cuibl OTHOCHUTENIBHO OCH BpauleHus. Ilmedo cunbl. YcinoBus
PaBHOBECHS TBEPLAOTO TENA.

TexHnyeckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE. MOAIINIHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHVE MHEPLIHM.

CpaBHEHHE MacC B3aUMOJIEMCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cun.

Clio)eHue CHui.

3aBUCUMOCTH CUJIBI YIIPYTOCTHU OT e OpMaIuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U MTAJICHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcioBust paBHOBECHsI TBEPAOTO TeNa. Bruabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pE3UHOBOM 00pasiie, OT ux AehopMaliui.

UccnenoBanne yclaoBHM paBHOBECHS TBEPAOrO TeEJa, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl cCOXpaHeHUA 8 MEXAHUKE

Mmnynsc MarepuadbHOW TOUYkH (Tena), CHCTEMbl MaTEpUATbHBIX TOYEK.
NMmnynbC cuibl M U3MEHEHHE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIIHOCTD CUJIBI.

Kunernueckast sHeprusi MarepuaibHOW Touykh. TeopeMa 00 H3MEHEHUH
KUHETHUYECKOU SHEPTHH.

[ToreHunanpHas DHEPIus. [ToreHumnanbHas DHEPIrUs YIPYTO
nedhopMupoBaHHOM  TpykuHbL.  [loTeHUManbHass dSHeprusi Tena  BOJIU3U
MMOBEPXHOCTHU 3EMJIH.

[ToreHnmanbHple ¥ HEMOTECHIUAJbHBIC CHUJIBI. CBsi3p  paboTHI
HETMOTCHIUAIIBHBIX CWJI C M3MEHCHHEM MEXAHWYECKOW SHEPTrUHM CHUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXaHUYECKON IHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYECKHE YCTPOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE. BOAOMET, KOIIED,
MPYKUHHBIM MUCTOJET, TBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIMAILHON SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenne abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasATHUKOB.

NccnenoBanue cBsizu pabOThl CUIIBI ¢ U3BMEHEHHEM MEXaHMUYECKON >HEepruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MousiekyasipHas (pu3uka 4 TEPMOTUHAMHUKA

Tema 1. Ocrogbl MOAEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysusa. Xapaktep IBUXKEHUS U
B3aUMOJIEMCTBUSA YaCTHULl BemecrBa. MoJenn CTPOEHUS Tra30B, XKUIAKOCTEH U
TBEPJIBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pasmepsl Mosiekyll. KonnuectBo BemecTBa. [locTtositnHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopens  upeanmbHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJCAIBHOTO ra3za. AOCONIOTHas TeMmmepaTypa Kak Mmepa
CpeIHEel KWHETUYECKOM SHEpPruM TEeIIOBOro JBMKEHHS dactull raza. lllkama
temnepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Knamneiipona.
3akoHn JlanbToHa. M3omponiecchl B Ua€albHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BellecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB. HM30TEPMa, H30X0pa,
n3obapa.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKAa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BeliecTBa, (Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUMN.

OmnbITel 10 qUdGY3Un KUJIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTPUPYIOIIasi TPUPOY AABICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WIIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJACAIBHOrO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEM.

NccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

Tepmonunamuyeckass cucteMa. BHYTpeHHsIE SHEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U c1ocoObl €€ n3meHeHus. KonnuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HUJEajJbHOrOo  raza. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH NpU TeIIonepeaye.

[lonsitue 00 aamabaTtHOM mponecce. llepBblli 3aKOH TEPMOJIUHAMUKH.
[IpumeneHnue mepBOro 3akOoHa TEPMOJAMHAMHUKUA K H3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoLiecCOB B IPUPO/IE.

TennoBele  Mamuubl.  [IpuHIUOBI ~ AEMCTBUS ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanusi SHEPruM B TEIUIOBBIX MamuHax. Koad@uumeHT moae3Horo
nevictBus TerioBod MamwuHBL. [ukn KapHo m ero ko3¢gduiiueHT Mmojae3Horo
JNEUCTBUS. DKOJIIOTMYECKHUE MPOOIeMbl TEIIIOIHEPTETUKU.



TexHuuecknue yCTpPOWCTBA M NPAKTUYECKOE TMPUMEHCHHUE. JIBUTATEIb
BHYTPEHHET0 CropaHus, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHrne BHYTpeHHEW 3HEPruMl Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHUCTBUEM CXKATOrO0 BO3/AyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe myTéM TpeHHUs (BUIACOICMOHCTPALINS).

V3MeHeHne BHYTPEHHEH SHEpruy (TeMIiepaTyphbl) Teja Mpu Teruionepeaaye.

OnpIT 1O aguabaTHOMY pACIIMPEHHUIO BO3ayXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, [BUTATENsi BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamuvie cocmosanus eeuecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcalus. Vcrapenue u kumeHue. AOCOMIOTHAS U
OTHOCUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacelmeHHslld map. YjaenbHas TeIIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

Teépnoe teno. Kpucraminyeckue u amop@Hsie Tena. AHU30TPOIHUS CBONCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpeMmeHHble Matepuanbl. [lnaBrnenue u
KpUCTaJIu3anus. Y ieabHas TeruioTa miasienus. Cyoaumanus.

VYpaBHEeHHE TEMIOBOrO OanaHca.

TexHruueckne yCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU IMOJYYEHHUS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPHUAJTIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CniocoObl M3MEpPEHHUS BIAXKHOCTH.

HaGntonenne HarpeBaHus U IJIaBJICHUS KPUCTAILNTMYECKOTO BEIECTBRA.

JleMoHCcTpanys KpuCcTaJuioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3Mepenne OTHOCUTENBHOM BIQKHOCTH BO3yXa.

Pa3znen 4. DaekTpoanHamMuka
Tema 1. Inekmpocmamuxa
DNekTpu3auusa TeNl. OJEKTpUYECKui 3apsa. J(Ba BuIOa JIIEKTPUYECKHUX
3apsaoB. [IpOBONHWKM, AMANEKTPUKU W MOJYINPOBOJHHKH. 3aKOH COXPaHECHUS
JIEKTPUYECKOI0 3apsia.
B3aumopericteue 3apsaoB. 3akoH Kynona. To4euHbIN SIEKTPUUECKUAN 3apsii.
Onektpuyueckoe mnosie. HanpsoxkéHHOCTh  anektpudeckoro mnoiig. [IpuHnun



CYyNEPIO3UIUH 3JIEKTPUUYECKUX MOJIEH. JIMHMM HaNpssKEHHOCTH 3JIEKTPUUYECKOTO
TOJIAL.

Pabora cumnm  anektpoctathueckoro  mojsa.  Ilotenmuan.  PasHOCTh
MOTECHIUANOB. [IpOBOAHUMKM H JUINEKTPUKA B 3BJIEKTPOCTATHYECKOM TOJIE.
JlnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHmeHcaTop. DAeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATOPA.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE. HJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHUECKAsl 3allldTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN anmnapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS AIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TTOJE 3aPSIKEHHBIX TEIL.

[TpoBOTHHKH B 3EKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOWAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U JTUIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOPA.

Yuenuyeckuii sxcnepumenm, rabopamopuule pabomoi

N3mepenne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnnbsiit 31exkmpuueckuit mok. Toku 6 paznuunslx cpeoax

DJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJIEKTPUYECKOTIO TOKA.
Uctounuku Toka. Cuna toka. [lIocTOSSHHBIN TOK.

Hanpsixenne. 3axkon OMa 1711 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIBHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapAILIEIBHOE, CMEIIAHHOE COETMHEHNE TIPOBOJHUKOB.

PaGora onektpuueckoro Toka. 3akoH Jlxoyns—Jlenuna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DIJIEKTPOABIKYILASI CHAJIa U BHYTPEHHEE CONPOTHBICHHE HCTOYHHKA TOKA.
3akon OMa 11 TOJTHOW (3aMKHYTOM) 3JIEKTpUIecKoi 1enu. KopoTkoe 3aMbIKaHHe.

DJIEKTpOHHAss  MPOBOJAMMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBIICHUSI METAJUIOB OT TeMIiEpaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyUYKOB.

[TonynpoBOIHHUKHY. CoOcTBeHHas u MPUMECHAs MMPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIUTOB.
DIIEKTPONIUTUYECKAS TUCCOLUALMS. DIEKTPOIIU3.



DJIeKTpUYECKUil TOK B Tra3zax. CamMOCTOSTENbHBIA W HECAaMOCTOSITEIbHBIN
pa3psn. Monuus. [1na3ma.

TexHuueckue yCTpoWCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIepMeT,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBINA JAHO/,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AMOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHMUS.

3aBUCUMOCTh COINPOTUBICHUS MWIMHAPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
TJIOIIAIA TOTIEPEYHOTO CEUEHHUs U MaTepuana.

CmenianHoe COeJMHEHUE MPOBOTHUKOB.

[IpsmMoe wu3MepeHue dneKTpoABWKYyIeH cuibl. KopoTkoe 3ambikaHue
raJibBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIHUTOB.

NckpoBoii pa3psii 1 TPOBOJIUMOCTD BO3yXa.

OIHOCTOPOHHSIS TPOBOJIUMOCTH IHO/IA.

Yuenuyeckuii sxcnepumenm, rabopamopuvle pabomoi

N3yueHne cMenaHHOro COeIUHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOJBUKYILEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETrO
COMPOTHUBIICHHUS.

Habmronenue amextpomusa.

MexknpeaMeTHble CBSI3H

Nzyuenune kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISETCS C
Y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHMS: SIBJICHUE, HAy4HbIM (akT, runoresa, (unMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0IEeHNE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHMM, JuHeWHas (QyHKIus,
napaboia, runep0oia, ux rpaUkd U CBOKWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH YKUBBIX OpPraHU3MOB (BHIBI TEILIONEPEIayH, TCIUIOBOC PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TeN, XKUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBAa METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLMAINS,
rajgbBaHUKA.

l'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETD.

Texnonoeusa: npeoOpa3zoBaHUE JBMXEHUN C HUCIOIH30BAaHUEM MEXaHU3MOB,
Y4€T TpPEHHS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMIyJbca B TEXHHKe (pakera, BOJAOMET W JPYrHe), IBUTATE]Ih BHYTPEHHETO
CropaHus, napoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEpPHUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUECKAas 3alllUTa, 3a3€MJICHHE SJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DaekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKYUA

[ToctossHHbIE ~ MarHuTHl.  B3anMOAENCTBHME  TMOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bektop MarHuTHOM wuWHAyKuuu. [lpuHnun cynepno3unuu
MAarHUTHBIX MoJiel. JIMHMM MarHuTHOM WHAYyKIUU. KapThHa NMHWN MarHUTHOU
VWHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarautHoe TOJE€ TPOBOJHHKA € TOKOM. KapTuHa 5nWMHMH WHAYKUWAH
MAarHUTHOTO TOJISA JUIMHHOTO MPSMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJBLIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. B3aumoaencTtsre npoOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HaPaBJICHUE.

Cuna Jlopenua, e€ MOIyJIb U HAIIpaBJICHUE. J[BUKEHHE 3apsIKEHHOW YaCTHUILIbI
B OJTHOPOJHOM MarHUTHOM moJjie. Pa6oTa cuibl Jlopenna.

SIBiieHnEe BIIEKTPOMArHUTHOW MWHAYKIMHU. [IOTOK BEKTOpa MarHUTHOMN
WHIYKUUA. OJEKTPOABIKYIAS CHJIA HWHAYKUWAH. 3aKOH JJIEKTPOMAarHUTHOU
naaykuuu dapanes.

BuxpeBoe snexrpuueckoe Imosie. OJIEKTPOABMKYIIAs CHJIA WHAYKUAHA B
MPOBOJHUKE, NBIKYILIEMCS IIOCTYNIATENBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuio Jlenua.

NHaykTUBHOCTh. SIBI€HHME CaMOMHAYKIMHU. OJICKTPOABIKYINAs CHJIA
CaMOWHAYKIIHH.

DHEpPrusi MArHUTHOTO MOJIS KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TeXHUYEeCKHe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHUE. TIOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MArHUTHBIM ITOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISI.

B3aumopeiicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBrue cuibl JIOpEHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMArHUTHOW UHIYKIIUU.

[Tpasuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIUHA OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO IOJIS KaTYIIKHA C TOKOM.

UccnenoBanne AeiCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON WHTYKIUU.

Paznen 5. Kosiebanusi u BOJIHbI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE KO€OAHUA

Konebarenpnas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KOJICOAHUS.
IMapmonnueckue konebanwus. [lepuon, yactora, ammiutyna u ¢aza KoaeOaHUU.
[IpyxvHHBIN MasTHHUK. MaTeMaTH4YeCKHil MasTHUK. YPAaBHEHHE TapMOHHYECKHX
koneOanuii. [IpeBpailieHre Heprun Mpyu rapMOHUYECKUX KOJICOAHUSX.

KoneGarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJEaTbHOM KOJIeO0ATETbHOM KOHTYpe. AHAIOrUs MEXAYy MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUSs
SHEPTHUH B UJEATHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aTyxarouux KojeOaHUsX. BbIHYK/IeHHbIE MEXaHUYECKHE
Kkonebanus. Pezonanc. BeiHyX/IeHHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaAHMUS.

ITepemennblii  TOK. CHHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAUYEHUE CHIIBI TOKA H
HaNPSOKEHUS.

Tpanchopmatop. IlponsBoacTBo, mepeaada U MOTPeOICHUE IICKTPUUECKOU
SHEPruu. JKOJIOTUYECKUE PHUCKH MPU MPOU3BOACTBE ANEKTpO3HEeprun. KynbTypa
WCTIOJIb30BAHUS JJIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HU.

TexHruueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: SICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoJieOaTeNbHOW CHUCTEMBbl (NMPYKHUHHBIA WA
MaTEMaTUYCCKUN MasTHHK).



Hab6nronenue 3aTyxaromux KojaeOaHu.

HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJIEOaHU.

Habmronenue pe3onanca.

CBOOOHBIE NIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcruuiorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HANPSIKSHHSI OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc mnpu mocneqoBaTENIbHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb IMHUY 3JIEKTPONEepeIauu.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomol

HccnenoBanre 3aBUCMMOCTH MEPUO/IA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre mepeMEeHHOro TOKa B LENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHACHCATOPA, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

MexaHnnueckue BOJIHBI, YycCIOBHUS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBI. [lomepeyHble W MPOJOJbHBIE BOJIHBL.
Nutepdepenius u nudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI U3JTyUYECHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTpomaruutHoi#l BosiHe. CBoicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, MpeoMJICHUE, Toisgpu3anus, qudpakius,
unrepdepernns. CKOpoCTh 3MEKTPOMATHUTHBIX BOJH.

[IIkxana 37€KTPOMarHUTHBIX BOJIH. [[puMeHeHHE >IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuUBl paguocBs3u U TeneBuieHus. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuueckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHUE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTHMKA B TEXHUKE WU MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHHUE ONEPEUHBIX U MPOI0TBHBIX BOJIH.

Kone6mromeecs Teno kKak KCTOYHUK 3BYKa.

HabGnronenue oTpaxxeHust U IpeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHiiny U qudpakiuy MEXaHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJON H
4acTOTOM KoJieOaHUH.



UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpa)XEHHUE,
MpeoMIICHHE, oJisgpr3anus, Tudpaxuus, “UHTepPepeHITHsI.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. [IpsAMOIMHENHOE pacHpOCTpaHEHUE CBETa B
OZIHOpOIHOM cpene. JIyd cBeta. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHue m3o0paxeHuil B
TJIOCKOM 3€pKarle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBEeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroja MOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro ceeta. Lper.

CobOuparomue U pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMe W ONTHYecKas cujia TOHKOM JnH3bI. [locTpoenue wuzoOpaxxeHuil B
coOMparonMx U pacceuBaromux JinH3ax. @opMysia TOHKOHN JIMH3BI. Y BEIUYECHUE,
JlaBa€MO€ JINH30U.

[Tpenenbl MPUMEHUMOCTH TEOMETPUUECKOU ONTUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaONOEHUST MAaKCUMYMOB U MHUHUMYMOB B HMHTEp(PEPEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Judpakmus cBeta. JudpaknuonHas pemérka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMYMOB IIpU MaJA€HHUM MOHOXPOMAaTHYECKOrO CBETAa HA
TU(PaKIMOHHYIO PEHIETKY.

[Tonmapuzanus csera.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssMoIMHEHHOE pPACOPOCTPAHEHUE, OTPAXKECHHE U IPEJIOMIICHHE CBETA.
OnTtuueckue npudopHI.

[TomHo€e BHYyTpeHHEE OTpaxkeHue. Moens CBETOBOAA.

UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6ntonenne natepdepeHum crera.

Habmonenue nudpakinu cBeTa.

HaGnronenue nucnepcuu cBeTa.

[Tonydyenue cnekrpa ¢ MOMOLIBIO TPU3MBI.

[lonyueHue cnexTpa ¢ MOMONIBIO0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol



N3mepeHnne rmokasarteins NpeioOMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
Habmronenue nucnepcun cBeTa.

Pa3znen 6. OcHOBBI cHeNIHAJIBLHONH TEOPUH OTHOCHTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [Toctynatsl
CIICLIMATIbHOM TEOPUHU OTHOCHUTEIBHOCTH. WHBAPHUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHLIHUI OTHOCUTEIIbHOCTU DUHILTEIHA.
OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHUE
JUIMHBI.
DHEPrusi 1 UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsA3bp MACCHI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.

Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u s3HEeprun PoTOHA C €r0 YaCTOTOM. DHeprus
U UMITyJIbC (POTOHA.
OTtkpeiTue u uccnenoBanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3akoHBI

dbotordpdexra. YpaBHenue ODuiHimiTerHa s potoddpdexra. «KpacHas rpanuna»
dhororddexra.

JaBnenne cBera. OmnbiTel I1. H. JIeOGeaena.

XUMHYECKOE JICVCTBHUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: (POTORIEMEHT,
(dboTomaTuuK, CoNIHEUHast OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(pPeKT Ha yCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHETO (HoToddPekTa.

Cseronnon.

Conneynas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHHIO 0 -4aCTHII.
IInanerapnas Mozenb aroMma. Iloctynatel bopa. M3nydyeHue M MOTIIOLICHUE
(OTOHOB mMpU TEpexoJie aToMa C OJHOTO YPOBHS IHEPruM Ha Apyro. Buabl
criekTpoB. CIIEKTp YpPOBHEW IHEPTUM aTOMa BOAOPOA.

BonnoBsie cBoiicTBa yactull. Bosnsl ne bpoitns. KoprnyckynsipHO-BOIHOBOM
Iyaau3M.

CHoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHUE. CHEKTPaJIbHbBIN
aHaiu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBI KOMITHIOTE.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenne JIMHBI BOJIHBI Ja3epa.
HaGntonenue nuHeyaThiX CIEKTPOB U3ITYUECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol
HabGnronenue nuHeM4aToro CuekTpa.
Tema 3. Amomnoe a0po
DKCIIEPUMEHTBI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompedeneHuro  cocTaBa
paguoakTuBHOTrO wu3iayueHus. CBolictBa anb(da-, OeTa-, TramMMma-u3IyYEHUS.
BrnusiHne painioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M30Torsbl.
Anbda-pacnian. DJNEKTPOHHBIN H MO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacmaaa.
DHeprus CBsI3M HYKJIOHOB B siipe. SAnepHbie cuibl. JlepekT Macchl siapa.
Slnepnblie peakuuu. JleneHue u CUHTES SAED.
Snepuwiit peakrop. Tepmosnepubiii cunte3. [IpoGnembl W TEPCHEKTUBHI
AIEPHON IHEPTETUKU. DKOJOTHUECKHUE ACTIEKTHI SIAEPHON SHEPTETUKMU.
DiieMeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.
Mertoasl HaOMIOAEHUSI U PETUCTPAIIUU AJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoeicTBUs. EquHCTBO (hr3nyeckoil KapTUHBI MUpa.
TexHrnueckne yCcTpONCTBAa U MPAKTUYECKOE NMPUMEHCHHE: JO3UMETP, Kamepa
Buinibcona, siaepHbliil peakTop, aToMHas 0oMo0a.
Jlemoncmpayuu
CU€TurK HOHU3UPYIOIIUX YACTULI.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol
HccnenoBanre TpeKoB YacTHIL (IO TOTOBBIM (oTOTpadusim).

Pa3znen 8. DjieMeHTHI aCTPOHOMHUM H AcTPOGHU3NKH

OTarnbl pa3BUTUA acTpoHOMUH. [IpuKiIagHOE€ 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUHU.

Bun 3Bé3mnoro neOa. Co3Be3nus, spKUe 3BE3JbI, TUIAHETHI, WX BHUINMOE
JIBIOKCHIUE.

ComnHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounwmk sHepruum ConHila W 3BE3.
3BE311bI, MX OCHOBHBIE XapaKTEPHUCTUKH. JlMarpamMma «CHEKTpajbHBIM Kjacc —
CBETHUMOCTH». 3BE34bI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIIENOBATEIBHOCTU. BHYTpeHHEE CTpoeHue



3BE31. COBPEMEHHBIE MPEACTABIECHUA O MPOUCXOXKACHUU U 3Bomtonuu ConHLa u
3BE31. DTanbl >KU3HU 3BE3I.

Mneunsnii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBmxenue CosHOA B
lNanaktuke. Tunsl ramaktuk. PagunoranakTuky U kBasapbl. UEpHBIE IBIPHI B siapax
rajakTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa66a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usinyueHue.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnroneHnust HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU I JJIS ONpeeNICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31MsI CEBEPHOrO MOJyIIApUs U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, maner, Mueunoro Ilytu.

O0o0maree NOBTOpeHUE

Ponp ¢u3uku U acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMANBLHOM U ATUYECKOU chepax AesTeTbHOCTU YeJIOBEKA, POJIb U MECTO (PU3UKHU
1 ACTPOHOMHUU B COBPEMEHHOU Hay4yHOUH KapTUHE MHPA, POJIb PU3NUECKON TeOpUU
B (opMuUpOBaHUM MPENCTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
(u3uYeCKON KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEICTABICHUN O PUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMM MaTEMATHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIA (akT, runoresa, (unMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0IEeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pelleHHE CHCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl U MX MPOEKIWH HA OCH KOOPJWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMM, NPU3HAKK MOAOOUS TPEYroJbHHUKOB,
onpeJiesieHne TIOMAAU MIOCKUX (GUryp u oobEéMa Tel.

buonocus: »nekTpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JIBH>KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW NMPUPOJAE, NECUCTBUE
paavaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAs] CTPYKTypa TBEPABIX
TENl, MEXaHU3Mbl OOpa30BaHUS KPUCTALNIMYECKOW PEMIETKH, CHEKTPATIbHBIN
aHaus.



l'eocpagpusi: MarHUTHBIE TIONIOCA 3€MJIM, 3aJleKM MArHUTHBIX — PYII,
(dhoTochEMKa 3eMHOU MOBEPXHOCTH, MPEJACKA3aAHUE 3€MIICTPICCHUM.

Texnonocus: IJHWHWUUA DIIEKTPOIEpEIady, TEHEPATOp IMEPEMEHHOIO TOKa,
ANEKTPOJBUTaTENb, WHAYKIWOHHAS II€4Yb, pajap, PaauoONpUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs OINTHKA,
CoJIHEUHast OaTapes..



IINTIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHUA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®du3MKa» Ha YpOBHE CPEIHETO OOIIETO
oOpa3zoBanus (0a30BBI YPOBEHb) JOJDKHO OOECIEYUTHh JOCTHKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3YIABTAThl OCBOCHUS yueOHOro npeamera «Duznka» T0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOM BHYTpPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUUCKOro OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
ONbITA U ONbITA ACATEIBHOCTH B IPOLECCE peaav3alid OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEIbHOM IESATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

NPUHATUE  TPATUIMUOHHBIX  OOIIEYETOBEYECKUX T'yMAHUCTUYECKUX U
JNEMOKPATUYECKNX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOl11ecTBa, y4acTBOBaTh B CAMOYIIPaBIEHUH B 00pa30BaTEIbHON OpraHu3allui;

YMEHHME B3aUMOJECUCTBOBATh C COMAIILHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHUSIMU U HA3HAYCHUEM,

TOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH;

2)NaTPUOTHYECKOTO0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKOU rpaKIaHCKOM UIACHTUYHOCTH,
MaTPUOTHU3MA,

LIEHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUIM
POCCUNCKHUX YYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTbh HPABCTBEHHOI'O CO3HAHMUSI, STHUYECKOTO MOBE/ICHUSI,

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/a B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4)3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOUAS 3CTETUKY Hay4YHOT'O TBOPUYECTBA,
MpUCYIIETo (pU3nyecKoil HayKe;



5)TpyaoBOro BOCIUTAHUS:

HMHTEpEC K pa3inuHbiM cdepaM MNpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YUCJI€ CBA3AHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATh OCO3ZHAHHBIN BHIOOD
Oynymieil mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHHUIO B 00JIaCTH
(hU3UKH Ha IPOTSHKCHUU BCEH JKHM3HU;

6)3K0JI0rH4eCcKOr0 BOCITATAHUS .

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYJIbTYpbl, OCO3HAHHUE TIJI00ATBLHOIO
XapakTepa IKOJOTHYECKUX IPooIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS LIeJIeld YCTONYMBOTO Pa3BUTHUS YETIOBEUECTRA,

pacuIupeHue OmbITa ACSTENbHOCTH HKOJOTMYECKOM HampaBIEHHOCTH Ha
OCHOBE MMEIOIUXCS 3HaHUH 110 (Pu3nKe;

7)IeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH,

OCO3HAHUE IIEHHOCTU HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTH B MpOIECCe
u3yueHuss (U3UKH  OCYIIECTBISITh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
TeSTENHbHOCTh HHIUBUYAIHHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbLHbIE y4eOHbIE AeiicCTBUSA
ba3oBble JJornueckue qeHCTBHA:
CaMOCTOSITETbHO  (OPMYJIHPOBATH W AKTyallM3UpPOBaTh  MpoOJIEeMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE,
OTNpeAcATh IEeNH ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS
BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTHBOPEUMS B  paccMaTpHBAEMbBIX
(hU3NYECKUX SIBICHUSX,
pa3pabaThiBaTh IJIaH pPEUICHUS MPOOJIEMbl C YYETOM aHAIN3a HUMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEITEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IeJISIM, OIIEHUBATh PUCKH TOCJIECACTBHUIN AeATEIHbHOCTH;
KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUAX  PpeaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MMPU PEIICHUH KU3HEHHBIX TPOOJIeM.
ba3oBble ncciienoBarejIbCKHeE JAeiiCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHUEH, KIIOYEBBIMU MOHSATUSIMU M METOJIaMHU
(dbu3uYeCcCKON HayKH,



BJIaJIETh HAaBbIKAMH YYEOHO-HCCIIEIOBATEIBCKOM U MPOEKTHOU JEATEIbHOCTH
B 00yiacTu (hpU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHusi 3ajay (PU3MUECKOro COJAEpKAHUS, NMPUMEHEHUIO PA3IUYHBIX
METOJIOB TTO3HAHUS,

BIIQJIETh BHUJAMH JICSITEIBHOCTH 1O TMOJYYEHUID HOBOIO 3HAHUSA, €ro
UHTEpIpEeTallud, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IUUYHBIX YYEOHBIX
CUTyaIUsAX, B TOM YUCJIE TIPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIaCTU (PUBUKHU;

BBISIBJISITh [IPUUYUHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh TUINOTE3Y €€ PpEeIIeHHs, HaXOJUTh apryMEeHTHhI JJIsl JOKa3aTelbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IMOJYyYEHHbIE B XOJE pEUIeHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

cTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEeSTeNIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBUKHU;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OMIBIT;

yMETh TMEpPEeHOCUTh 3HaHuUs 1o (Qu3MKe B MPAKTHUUECKYI0 00JacTh
KU3ZHEACATEIbHOCTH,;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTATh HOBBIEC UJIEH, MPEIJIaraTh OPUTMHAIIbHBIC MTOAX0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1aUH, JOMYCKAIOIINE AIbTePHATUBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIQJIETh HaBBIKAMU MOJYy4YEeHUS MHGOpMALMKU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIHHO OCYHIECTBIISITH IOUCK, aHaIM3,
CUCTEMATH3allMI0 W HHTEPIpETANi0 HWH(POpMalMu pa3iuyHbIX BUAOB U (HOopMm
MpeACTaBICHNUS;

OLICHUBATh IOCTOBEPHOCTh UHPOPMAIIUH;

UCIIONb30BaTh  CPEACTBA  HMHMPOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUU B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ CcoOoAeHHeM TpeOOBaHUN SProOHOMHUKH, TEXHHUKH OE€30MacHOCTH,
TUTHEHBI, pPeCcypcocOepekeHusi, MPaBOBBIX W  3THUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TMaCHOCTH,

CO371aBaTh TEKCThl (DU3UYECKOTO COJIEpXKaHUsI B Pa3NuyHbIX Qopmarax ¢
y4€TOM Ha3HayeHUs MH(OPMALIUM U 1IEJIEBOM ayJUTOPUH, BHIOUpasi ONTUMAIbHYIO
(dhopmy npencTaBiICHUs U BU3yaTU3alUU.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS
OCYILECTBIIAThL OOIIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOMU
NeSATENIbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallud ©  CMST4aTh
KOH(JIUKTHI,

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPECTB,;

MOHUMAaTh U KMCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI,

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KaXKJI0T0 YJIeHA KOJJIEKTUBA,;

NpUHUMATh I1€IM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 10 €€ MNOCTHXKEHUIO: COCTABJISITH IUJIaH JEWCTBUH,
pacrpefensTh poiau C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXKAAaTh pPe3yJIbTaThl
COBMECTHOM pabOTHI;

OLIEHUBATh KAadye€CTBO CBOEro BKJIaJa M KAaXKJOTO YYaCTHHMKA KOMAaHIbI B
001U pe3yJbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTh HOBBIE MPOEKTHI, OIEHUMBATh HAEH C TO3UIUM HOBU3HHI,
OPUTHHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBePcaJbHbIe YUeOHbIE [1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIHHOCTh B 00JacTU
(GU3UKH M aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHHS MIPAKTUYECKON pabOThl C yUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEAIIOYTEHHUI,

JaBaTh OLIEHKY HOBBIM CUTYallUsM,

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEATIOUTECHUH,

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIUIMU B 00JACTH
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM;

BJIAJIETh  HABBIKAMU  TIO3HABATEIBHOM  pe(ueKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIUTENBHBIX MPOILECCOB, HX pe3yJlbTaTOB U
OCHOBAHUU,



WCIIOJIB30BaTh MPUEMBI peIEKCHU JJI OIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pelIeHuST,

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO MPUHUMATH PENICHUS M0 HUX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTHI APYTHX TIPH aHAIU3€ pPEe3yIbTaTOB
NeSTENHHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEIOCTAaTK! U JOCTOMHCTRA,

MpPUHUMATh MOTHBBI W apryMEHTHI APYTHX TIPU aHAIU3€ pPEe3yIbTaTOB
NeSTENHHOCTH,;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce nocTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe Mg YPOBHS CpEIHEro oOmero ooOpa3oBaHus y OOydaromuxcs
COBEPIIEHCTBYETCS AMOIMOHAIILHBIT WHTEJUICKT, MIPEAMOaT AfOIIA N
c(hOpMHUPOBAHHOCT.

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIOCOOHOCTh TIOHUMATh CBOE AMOIIMOHAIHHOE
COCTOSIHUE, BUACTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONMIETO CaMOKOHTPOJb, yYMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNamnTUPOBAThCS K
AMOIMOHATFHBIM U3MEHEHHUSAM U MPOSBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHW MOTHBAIINH, BKIIOYAIONICH CTPEMJICHUE K JOCTIDKCHHIO TN U
yCcrexy, ONTUMHU3M, WHHUIMATUBHOCTH, yMEHHE EHCTBOBATh HMCXOJIS M3 CBOWX
BO3MOXXHOCTEH,

OMIIATUH, BKIIOYAIONMIEH CIIOCOOHOCTh MMOHUMATh IMOIMOHATIFHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBIEHWH OOMICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTICPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITIOUYAIONINX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUSI
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM!

JEMOHCTPUPOBATh HAa MPUMEpPax pojb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON Hay4HOH KapTHHBI MHpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU JAEATEIBHOCTH JIIOAEH;

YUUTHIBATh TPAHUILIBl MPUMEHEHUS W3YyUYEHHBIX (U3NUECKUX MOJEICH:
MaTepuaibHas TOYKa, HHEPI[HAIbHAS CHCTeMa O0TCYETa, aOCOOTHO TBEPIOE TEIO,
UCaNbHBINA Ta3, MOAEIN CTPOCHUS Ta3oB, KUAKOCTEH W TBEPABIX TeJ, TOUCUHBIN
AIIEKTPUIECKUM 3aps/] IPU peIeHUH PU3NIECKUX 3a1aY;



pacno3HaBaTh (pu3nyYecKue sBICHHS (MPOLECChI) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KMHETUUYECKOM TEOpUM CTPOCHHUS BEIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBKEHHE, CBOOOJHOE TMAJEeHHUE TeJl, JBWKEHHE [0 OKPYXKHOCTH, HWHEPIus,
B3auMojielicTBue Tel, Tuddy3usi, OpOyHOBCKOE TBUXKEHHUE, CTPOCHUE >KUAKOCTEN
1 TBEPABIX TCJI, U3MECHECHUE 00BEMA Tell MPU HarpeBaHuH (OXJIaKICHUN), TCIUIOBOE
paBHOBECHE, HCMapeHue, KOHJCHCAIWs, IJIaBJIICHHE, KPUCTAJIHW3aIlus, KUIICHHE,
BJIQXKHOCTb BO3/1yXa, NOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBs3b MEXKAYy IMapaMeTpaMH COCTOSIHUSI Tra3a B  H3OIpoleccax,
AJIEKTPHU3AIUS TEJ, B3aUMOJIEUCTBUE 3apsJIOB,;

OMUCHIBATh MEXAHUYECKOE JBMXEHUE, UCTONb3Yys (U3UYECKHE BEJIUYUHBI:
KOOpAWHATa, MNyTh, MEpEeMEIIeHue, CKOpPOCTh, YCKOpPEHUEe, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHIHAIbHAS SHEPrusi, MeXaHU4ecKas
paboTa, MexXaHWYECKas MOIIHOCTb, IIPH OINHUCAHUU TMPABWIHHO TPAKTOBATh
(U3UYECKUl CMBICT HCHOJB3YEMbIX BEIUYMH, UX OOO3HAYEHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHUMU
BEJINYMHAMMY,

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCTIONb3ysd (DU3MYECKUE BEJIMYMHBI. JaBJICHUE Tas3a, TeMmIepaTypa, CpemaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO JBHXKEHUS MOJIEKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsA SHeprus, pabora rasa,
KO3((HUITMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUTATENSI, IIPH OIMHUCAHUHU
MPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYHMH, WX
0003HaUYeHUsI U E€IUHUIIBI, HAXOAUTHh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMYUHAM;

OMUCHIBATh U3YYEHHBIC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sIBJICHUS (ITPOIECCH), UCTIONB3Ysl (PU3NUYCCKUE BEIWUYMHBI: JICKTPHUCCKUAN 3apsil,
AIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTD T0JIs, MOTEHIIMA, Pa3HOCTh MOTEHIINAIOB;
NpU ONUCAHUM TMPABWIBHO TPAKTOBATH (DU3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUSI M EIUHUIIBI; YKa3blBaThb (DOPMYIIbI, CBSI3bIBAIOIIUE
JaHHYIO0 (PU3NYECKYIO BEJIMUUHY C IPYTUMH BEIUYMHAMU;

aHAJTM3UPOBATh (PU3HYECKUE MPOLECCHl U SBJICHUS, UCIONb3Yysd (PU3NUECKUE
3aKOHBI U TMIPUHIUIIBI. 3aKOH BceMupHOro Tarotenus, |, Il u |1l 3akonsr HpioToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW SHEpPruu, 3aKOH COXPaHEHUs HUMITYJIbCa,
MPUHIUI CYNEPIO3UIMUA CHWJI, MPUHIUI PABHONPABUS HHEPUHAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOU SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMmepaTypoH, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUUYECKOro 3apsina, 3akoH Kyiona, mpu 3TOM pas3iuyaTh CIOBECHYIO



(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBACHSATh OCHOBHBIE MPUHIUIBI JACWCTBUS MAIlIMH, NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HCIOIb30BaHUS B
MOBCEIHEBHOU JKU3HU,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU STOM
dbopMymupoBaTh TpoOieMy/3amady ¥ TUIOTE3y YYEOHOTO DKCIEPHMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIUpOBATH BHIBOJIBI;

OCYILECTBIIATH NPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJbHBIA CIIOCOO M3MEPEHUS U HCIOIb30BaTh W3BECTHHIE
METObI OLIEHKH MTOIPEIHOCTEN U3MEPEHUH,

UCCIEI0OBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKHMMHU  BEIMYMHAMU  C
WCIIOb30BaHUEM TMPSMBIX H3MEPEHHI, MpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpOBaTh PE3yNbTAaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BHJIe TaOUIl U rpadUKOB, AEJIATh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BAHUS;

coOmoaTh MpaBmia 0€30MacHOro0 TpyAa MpU MPOBEJACHUU UCCIEAOBAHUN B
paMKax y4yeOHOTO »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOU
JESATENIbHOCTA C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1A0OPATOPHOTO
o0opy10BaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (PU3MYECKOM MOJENbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
BBIOMpaTh (DPU3UYECKYI0 MOJENIb, BBIACIITh (DU3NYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMBbIE IJid €€ pEIICHHs, MPOBOJUTH PACU€Thl U OLIEHUBATH PEATBLHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3NYECKON BEITUUNHBI;

penaTh KaYeCTBEHHbBIE 3a/laul: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKJECHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyecKre SBICHHUS,

UCIIONB30BaTh ~ NpPU  PEIIEHHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POpPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAIIUN
U TIpEACTaBJICHUs] y4eOHOW U HAyYHO-TIOMYJIApHOU WHPOPMAIUHY, TOTYYSHHON U3
Pa3IUYHBIX UICTOUHUKOB, KPUTUUECKU aHAIU3UPOBATH MOJTydyaeMyro HH()OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXAIIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU OOpAIllEHUH C MPUOOPaMHU U TEXHUYECKUMU



YCTpOMCTBAMHU, AJISI COXPAHEHUS 30POBbSl U COOJIOCHUS HOPM KOJIOTHYECKOTO
MOBEICHUA B OKPYXKAIOUIEH CpEIE;

paboTtath B TpyINNe C BHIOJIHEHUEM pA3JIMUYHBIX COIMATBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYIIbl, pPAIMOHAIBHO pPAaCHpeNessiTh OO0sI3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAlMSX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koHny oOyuenuss B 11 kuacce mpeameTHble pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y 00YyUAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTOo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTUHBl MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIIOAECH, IEIOCTHOCTh M E€IUHCTBO
(dbu3nYecKoi KapTUHBI MUDA,

YUYUTHIBATh TPAHULIBl TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIICH:
TOYEUHBINA ANEKTPUUYECKUHN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHHUK CBETA, s/IepHas
MOJIEb aTOMa, HYKJIOHHAs MOJIEb aTOMHOTO Sipa MpU PEIIeHUH (HU3UIECKHUX
3a/1ay;

pacro3HaBath (hU3UYeCKHe sBJICHUS (IPOIECChI) B OOBSCHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN W KBAHTOBOU (DU3UKU: IIEKTPUUECKAs] MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAsT WHAYKIHWSA, JACHCTBHE MAarHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYLIUMUCS 3apsifi, AJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACIpOCTPAHEHUE CBETAa, OTPaKEHHE, MPeIOMIICHUE,
untepdepeHuus, Aupakuus W OOJApU3alUs CBETa, JUCIEPCHUs CBETa,
doTosnexTpuueckuii 3pd ekt (hoToddPdeKrt), CBeTOBOE HaBiacHNE, BOSHUKHOBCHHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OIMCHIBATh W3YYCHHBIC CBOMCTBa BemecTBa (JCKTPUUCCKHE, MarHUTHBIC,
ONTUYECKUE,  JJCKTPUYECKYI0  NPOBOJAMMOCTh  Pa3IUYHBIX  Ccpel) |
DJICKTPOMArHUTHBIC SIBJICHUS (MPOILIECCHI), WCIONB3YS (U3NYSCKUE BEIUYHHBI:
ANEKTPUUYECKUI 3apsij], CUJIa TOKa, JIEKTPUUYECKOE HANpPsKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, 3JEKTPOJABIKYIAs cuiia, paboTa TOKa,
WHIYKIHUST MarHuTHOrO moJjsi, cuia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIKW, SHEPrusi 3JIEKTPUYECKOrO M MArHUTHOIO IMOJ€H, MepuoJ M YacToTa
KojebaHuil B KojeOaTeIbHOM KOHTYpE, 3apsii M Ccuwia TOKa B MpoIecce
rapMOHMYECKUX DJICKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsSHHE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (DU3NUYECKUU
CMBICJT HUCIOJb3YEMbIX BEJIWYMH, HX OOO3HAUYECHUS U €AUHUIBI, YKa3bIBaTh
(dbopmyIbl, CBS3bIBAIONIME JaHHYIO (PU3MUECKYIO BEIMYMHY C JAPYTHUMU
BEJIMYMHAMY,



OMHUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3YS
(u3MYecKre BEIUYUHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrus U UMIYJbC (OTOHA, IEPUOJI TTOJIypaciaga, SHEPrus CBsI3U
aTOMHBIX SiIEpP, TPU ONUCAHUM TPABWIBHO TPAKTOBATh (DU3UUYECKHUI CMBICI
WCIIOIb3YEMbIX BEIUYUH, UX OO0O3HAYEHWsS] W E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAaHHYI0 (U3MYECKYIO BEIMYMHY C JAPYTUMU BEJIMYUHAMY,
BBIYUCIISATH 3HAaUCHUE (PU3NUECKON BETUUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yysd (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapaIeIbHOTO
COCIMHEHUs MPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOMN
WHYKIWH, 3aKOH MPSMOJIMHENHOTO0 PacHpOCTpPaHEHUs! CBETA, 3aKOHbBI OTPaKEHUs
CBETa, 3aKOHBI MPETOMIJICHUS CBETa, YpaBHeHHE OilHmITEeNHa s GoTtodrddekra,
3aKOH COXPAHEHHUS SHEPruH, 3aKOH COXPAaHEHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOr0 3apsifia, 3aKOH COXpPAaHEHHUsI MAacCOBOro 4ucia, nmocryiartel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCJIOBUSA (TpaHHIIBl, OO0JACTH)
MIPUMEHHUMOCTH,

OMpEeNIeNATh HAMIPaBIECHUE BEKTOPAa MHIAYKIIMH MAarHUTHOTO TOJIS ITPOBOJIHUKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHiia,

CTPOUTh M OIKCHIBATh H300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOU JTUH30M,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopMymupoBaTh TpoOiieMy/3amady ¥ TUIOTE3Y YYeOHOTrO DKCIEPHMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(GbopMyIUpPOBATH BHIBOJIBI;

OCYILECTBIIAThH NPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HCIOIb30BaTh W3BECTHHIE
METObI OLIEHKH MTOIPEIHOCTEN U3MEPEHUH,

UCCIEI0OBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
NPSIMBIX WU3MEPEHUN: MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pEe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE TaOIUI U
rpa(uUKoOB, IeJIaTh BHIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmoaTh MpaBuia 0€30MacHOro0 TpyAa MpU MPOBEJACHUU UCCIEAOBAHUN B
paMKax y4yeOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbLCKOM M MPOEKTHOU
NESATENIbHOCTA C HMCIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPOUCTB U J1TA0OPATOPHOTO
o0opy10BaHUS;

pemath pacuy€THBIE 3a7ayd C SBHO 3aJaHHOM (PU3MYECKOM MOJENbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu



BBIOMpaTh (PU3UYECKYI0 MOJAENb, BBIACIITh (DU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMBbIE Jid €€ pEIICHHs, MPOBOJUTH PACUEThl U OLICHUBATH PEATLHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3NYECKON BETUUNHBI;

peniaTh KaYeCTBEHHBIE 3a/lau: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKJEHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3ryecKre SBICHHUS,

UCIIONB30BaTh ~ NpPU  PEIIEHHMHM  Yy4eOHBIX  3aJad  COBPEMEHHBIC
MH(POpPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETAIIUN
U TIpEeACTaBJICHUs] y4eOHOW U HAyYHO-TIOMYJApHOU UHGOpMAIUHY, TOTYYSHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKU aHAIU3UPOBATH MOJTydyaeMyro HH()OPMAIIHIO;

OOBACHATH TPUHIMUINBI JCHCTBUS MAlIWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3inuyaTh yCIOBHUS UX 0€30MacHOTO UCIOIL30BaHUsl B MOBCEAHEBHOM
KU3HH,

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HayKd, B OOBIACHEHHE NPOILIECCOB OKPYXAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU OOpAIllEHUH C MPUOOPaMHU U TEXHUYECKUMU
YCTpOUCTBAMHU, AJISI COXPAHEHUS 30POBbSI U COOJIOICHUS HOPM KOJIOTHYECKOTO
MOBEICHUA B OKPYXKAIOUIEH CpEIE;

paboTtath B TpyINNE C BHIIOJIHEHUEM pA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYIIbl, pPAIMOHAIBHO pPAaCHpPENessiTh OO0sI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMSX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KonunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Koutpoabubie | IIpakTnyeckue (cpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. PUBUKA U METO/Ibl HAYYHOTI'O ITIO3HAHUSA
Bbu6nuoreka [JOK
11 @u3uka ¥ METOAbI HAYYHOTO [TO3HAHUS 2 httos://m. edsoo.ru/7f41bf72
Hroro no paszneny 2
Paszgen 2. MEXAHUKA
Bbub6nmuoreka [JOK
21 Kunematika > https://m.edsoo.ru/7f41bf72
Bbu6mmoreka [JOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
Bbu6nunoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXaHUKE 6 1 1 httos://m. edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
Bbu6nunoreka [JOK
32 OCHOBBI TePMOAHHAMH K1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEILIECTBA. 5 bubmmorexa [IOK
' da3oBbI€e MEPEXOIBI https://m.edso0.ru/7f41bf72




Hroro no pasaeiy

24

Paznea 4. 9JIEKTPOJIUHAMUKA

Bbub6nunoreka [JOK
41 IIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.9 ITocTosiHHBIM 31eKTprudecKkuil TOK. TokH B 12 bubmumorexa [JOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uugpoBbie
Ne n/m P Koutpoabnbie | IIpakTnyeckue (cpp )
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1.2JIEKTPOJAUNHAMUKA
MaruutHoe noje. DIeKTpOMarHUTHAsI bubmmorexa [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeiy 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U AIEKTPOMArHUTHbIE 9 1 bubmmorexa [JOK
' KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
99 MexaHn4yeckue 1 3JeKTpPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
Bbu6nuoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Htoro no paszneny 24
Pa3zaen 3.0CHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
31 OcHOBBI crielMaIbHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasaeiy 4
Pa3znen 4 KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 DneMEeHThl KBAaHTOBOM ONITUKU 6 https://m. edsoo.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubmmorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATtoMHOe s1po

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeiy

15

Pasznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 7 Et?i?;;f;igr?ﬁfﬂcgk
Hroro no pasaeiy 7
Pa3gen 6.0bOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aroriee MOBTOPEHHUE 4 Et?fs?;;?:;igr(jﬁfﬂcgk
Hroro no pasaeiy 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KonunuyecrBo yacos DJIEeKTPOHHBIE

[ Hara uupposeie

Tema ypoka Koutpoasubie | IlpakTuueckne
n/m Bcero u3ydeHusi | oOpa3oBaTesbHbIE

padoThI padoThI
pecypchl

®dusznka — HayKa O MPUPOJIE.

1 Hayunsie MeT(})IK bl HOEHapHIiI 1 bubmmorexa [JOK

7 A https://m.edsoo.ru/ff0c32e2
OKpYXaIoIlero Mupa
Pousb u MecTo (puzuku B

9 (dhopMHUpPOBaHUH COBPEMEHHOM 1 bubnmorexa [JOK
Hay4HOU KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOAeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerkenus. [lepemerenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NpAMONHMHENHOE 1 bubnmorexa [IOK
JBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMOJINHEITHOE 1 bubmumorexa [IOK
JBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHne. Y CKOpeHue 1 bubmmorexa [JOK
cBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0c39cc
KpuonuneiiHoe nBHXEHUE.

7 I[I;I/I)KCHI/IG Mare i[IaHBHOﬁ TOYKH T10 1 bubmoreia HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOocuTenbHOCTH ["anumest. 1 bubmmorexa [JOK




HNuepumanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puniun

9 CYNepno3unuu cui. Bropoii 3axkoH bubmmorexa LIOK
yrep a ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHOM TOYKU
Tpetunii 3akoH HeroToHa 115 bubmmorexa [IOK

10
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkOH BCEMHUpPHOIO TroteHus. Cumna

11 TskecTu. [lepBas Kocmuyeckas bubmmorexa [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa [JOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Ko unment tpenusi.

13 Cuna cgn OTaneI?p(}:{ npu BI/I)I:CGHI/II/I bubmmorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
TeNa B )KUJIKOCTH WU Ta3e
[ToctynaTtensHOE U BpallaTebHOE

14 JBUKEHHE a0COTIOTHO TBEPOTO Tea. bubmmorexa [JOK
Mowmenr cuibl. [1nmeqo cuitbl. YenoBust https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
NMmynbsc MaTepUabHOM TOYKH,

15 CUCTEMBI MaTEPUAJIbHBIX TOUEK. bubmmorexa [IOK
NMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyIbCca. PeakTuBHOE IBIKEHUE
PaGoTta 1 MOIIHOCTH CHIIBL.

16 Kunernyeckas 3Heprusi MarepuaabHON bubnmorexa [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPrUu

17 [TorenmansHas sHEprus. Bbu6nunoreka [JOK




IloTenumanpHas SHEPrust ynpyro
ne(OpMUPOBAHHON MPYKUHBIL.
[ToTeHumanpHas 3HEprus Teaa BOIU3N
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIC U HEMOTEHIIUAIbHBIE
cuiibl. CBsA3b paboThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKON IHEPTUU CUCTEMBI TEJ.
3aK0oH COXpaHEHHS MEXaHMYECKOU
SHEpPIruu

Bbub6nmunoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopnas pabota
«HccnenoBanue CBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha PUMEPE PaCTHKEHHS
PE3UHOBOTO KI'yTa»

20

KonTtponrHas pabota o teme
«Kunematuka. JluHamMuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE»

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aUMOJICHCTBHU YaCTHULl BELICCTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinHas ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

WUneanbusiii raz 8 MKT. OcHoBHOE

Bbu6nmnoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TeMIeparypa Kak Mepa

26 CpelHel KHHETUYECKON IHEPTUn bubmmoreka [JOK
JBHYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona

27 3akoH JlanbToHA. ["a30BbIE 3aKOHBI
JlaGopaTopnas pabota

28 «HccnenoBanne 3aBUCUMOCTH MEKIY
IapaMeTpamMH COCTOSIHUS
pa3peKEeHHOT0 ra3a»

29 N3onpornecchl B uacabHOM ra3e u ux Bbub6nmunoreka [JOK
rpaduueckoe rnpecTaBIeHIe https://m.edsoo.ru/ff0c570e
Bnyrpenussa sHeprus
TEPMOJAMHAMUUYECKOU CHUCTEMBI U

30 crocoObl €€ n3MeHenus. KonmuectBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHYTpeHHsIS https://m.edso0.ru/ff0c5952
SHEPrUsl OJTHOATOMHOTO UEAIBHOTO
rasa

Bbu6nuoreka [JOK
31 Biet TeruTomepe gt https://m.edsoo.ru/ff0c5c36
VYnenpHas TEMIOEMKOCTD BEIIECTBA.
Bbu6muoreka [JOK
32 KonnyecTBo TemnoTs! npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnuabaTHbIN Tpoliece

33 IlepBslii 3aKOH TEPMOJUHAMUKH U €TO bubmmorexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTh po11eccoB B bubmmorexa [JOK




npupoae. Bropoi 3akoH
TEPMOJUHAMUKH

https://m.edsoo.ru/ff0c6230

[punnun nevictus u KI1J Teriooit

Bbu6nuoreka [JOK

3 MaIlHbI https://m.edsoo.ru/ff0c600a

36 [Muxn Kapno u ero KI1/]

37 DKosorn4yeckue mpooIeMbl
TEIUIOAHEPT € THKHU

38 O6o6maromuit ypok «MonekymsipHast bubmmorexa [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtposnrsHas pabota o teme

39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK

P ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKU»

40 [TapooOpazoBaHue U KOHJCHCALUS. bubmmorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCoIOTHAs: M OTHOCUTEIIbHAS

41 BJIAJKHOCTB BO3/yxa. HachleHHbI bubmmorexa LIOK

X - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannnyeckue u

42 amopdHble Tena. AHU30TPOTIHS bubnumorexa [IOK
CBOMCTB KpuctayyioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctamisl. CoBpeMEHHbIE MaTepUaIIbI
[TnaBneHue U KpUCTAIUIM3ALIHS.

43 VY nenbHas TEmIoTa MIaBIeHUs bubmmorexa [JOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarms
Bbu6nunoreka [JOK
44 0% 0
PABHEHHE TCIUIoBoTo ballanca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3alus Tel. DIEKTPUIECKU bubmmorexa [JOK

3apsan. JIBa BUJa SIEKTPUUECKUX

https://m.edsoo.ru/ff0cébcc




3aps/i0B

[IpoBOIHMKH, TUDIIEKTPUKH U

46 MOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS bubnuorexa LIOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
B3aumopeiicTBue 3apsa0B. 3akoH
47 Kynona. ToueuHsli paeKTpUUeCKUR buGnuorexa LIOK
YO, p https://m.edsoo.ru/ff0c6ced
3apsin
Harps:k€HHOCTB 2IEKTPUYECKOTO
48 nosist. [TpuHnmn cynepnosunuu bubmmoreka [IOK
NIEKTPUUYECKUX MOoJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTU
Pabora cui 2eKTpoCcTaTHYeCKOro
49 nois. I[loten I/IaJIpPaBHOCTB bubmorexa LOK
' At https://m.edsoo.ru/ffOc6f00
IIOTEHI[AAIOB
ITpoBOMHUKH M TUDIEKTPUKH B
50 BJIpeKT OCTATUYECKOM noI;e buGnuorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlvdnexTpuyueckas MpOHUIIAEMOCTh
Bbu6nuoreka [JOK
51 OnekrpoéMrocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTH TIIOCKOTO
52 KOHJeHCcaTOpa. DHEPrus 3apsKeHHOTO bubmorexa LOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGoparopnas pabora "M3mepeHue
ANEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHIMIT NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCAaTOPOB, KOMTUPOBATHHOTO

ammapara, CTpyHHOTO IIpUHTepa.
DnexTpocTaTHyecKas 3alluTa.




3azemiIeHHE NIEKTPOIPUOOPOB

55

DNEKTpUUECKUH TOK, YCIOBUS €r0
cywectBoBaHuA. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma st
y4JacTKa Lenu

56

[TocnenoBarenbHOE, MAapaIIEIBHOE,
CMEIIaHHOE COEIMHEHHE
npoBoIHUKOB. JlaGopaTopHas pabora
«/3ydyeHue cMEIIaHHOTO COeIMHEHUS
PE3UCTOPOB»

0.5

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTH 3JIEKTPHUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon Oma Jyist OJTHOM (3aMKHYTO¥)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«N3mepenne DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHET'O COMPOTUBIICHUS»

0.5

bu6muoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTE
CONPOTHUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIIPOBOAUMOCTD

60

DNEeKTpUYECKUil TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX TY4YKOB

61

[TomynpoBOIHHUKH, X COOCTBEHHAs U
npuMecHasi mpoBoauMocTb. CBoiicTBa
p—n-nepexoxaa. IloaynpoBoaHUKOBBIE
npubopsI

Bbubnmunoreka [JOK
https://m.edsoo.ru/ff0c84ae




ONeKTpuYeCcKuil TOK B pacTBOpPax U

62 pacmuiaBax 3J€KTPOJIUTOB. 1 bubmmorexa [IOK
DNEKTPONUTHYECKAs JUCCOLIHALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoIn3
DJIEKTPUYECKUM TOK B ra3ax.

63 CamocTosITeNbHBIN U 1 bubmuoreka [JOK
HECaMOCTOATEIbHBIN pa3psan. MonHus. https://m.edsoo.ru/ffOc84ae
IInazma
DnexkTpuyueckue npuoopsl U
YCTPOMCTBA U UX NPAKTUYECKOE bubmmorexa [IOK

64 1
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ffOc86fc
0e3omacHOCTH

65 O6o06maromuii ypok 1 bubmmoreka [JOK
«INEKTPOJUHAMHKA https://m.edsoo.ru/ff0c88be
KonTtponesHas pabota o teme

66 «Qnekrpocratuka. [1ocTosAHHBII 1 bubmmorexa [IOK
JJIEKTpUYECKUM TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpegax»

67 PesepBHbiit ypok. KoHTponbHas 1 bubmmorexa [IOK
pabota o Teme "DneKTpoaMHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maromuii ypox 1 bubmmorexa [IOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KonunuyecrBo yacos DJIEKTPOHHbBIE
Ne ara " BbI
n/m Tema ypoka Bcero Kontpoanusie | Mpaxrueciue i»yqe}mﬂ :)Iﬁl?al;?ma:enbﬂme
padoThbI padoTbI pecypeni
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoJIelicTBHE. MarHuTHOE ToJIe. 1 bubmuoreka [JOK
Bekrop MarHuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKUIHUH
MaruutHO€ 1oJie MPOBOIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmmorexa [IOK
B3aumonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «M3yueHue 1 1 bubmmorexa [IOK
MAarHUTHOTO IOJIA KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO IOJIS Ha
IIPOBOAHMK ¢ TokOM. Cuina Amnepa.

4 JlaGopaTopnas pabota 1 1 bubmmorexa [IOK
«HccaenoBaHue neUcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleficTBHEe MarHUTHOTO IOJIS Ha

5 JBUOKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmorexa [IOK
Cuna Jlopenra. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekTpoMarHuTHas UHAYKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. J/C 1
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM




nHaykuuu Papanes

JlaGopaTopnas pabota
«HccaenoBaHue SIBJICHUS
3JIEKTPOMArHUTHON MHIYKLIMU»

Bbu6nmmnoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyKkTUBHOCTS. SBIEHUE
camouHaykiuu. 3/]C caMOUHTyKIIUU.
DHeprusi MarHuTHOTO TOJI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIEC MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATEIb,
YCKOPUTEIIN 2JIEMEHTAPHBIX YACTHILI,
MHJYKIMOHHAs I1eYb

10

Oo6oO0maromuit ypok «MarHuTHOe
noJje. DNeKTPOMArHUTHAS UHYKIUS»

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponeHas pabota o teme
«MarsHuTtHoe MoJIe.
DNEeKTpOMAarHUTHAs HHIYKIIHS»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00601HBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUYeckue
KosiebaHus. Y paBHEHUE
rapMOHUYECKHUX KOJIeOaHHIH.
[IpeBpatienue s3uepruu

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopnas pabota
«HccinenoBaHue 3aBUCHUMOCTH
MepHoJIa MaJIbIX KoJIeOaHMil rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MACChI Tpy3a»

14

Koneb6arenpublii KOHTYp. CBOOOTHBIE

Bbu6nmuoreka [JOK




SJICKTPOMArHUTHBIC KoJIEOaHMS B
nacaJlIbHOM KOJIEOATEILHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAriUTHBIMU KOJIEOAHUSIMU

https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI YHEPTUHU B HJICAIbHOM
Kosie0aTeIbHOM KOHTYpe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarOMMX
KosneOaHusx. BeIHYKICHHBIE
MexaHn4JecKue Koiebauus. Pe3oHamHc.
BriHyX/1I€HHBIE 3JIEKTPOMAarHUTHHIE
KoJIe0aHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUAAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEUCTBYIOLICE 3HAYCHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIIEKTPUYECKOU SHEPTrUn

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE JJIEKTPUYECKOT0 3BOHKA,
reHepaTropa NepeMEeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesayd

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynerypa ncnonb3oBanus
SNIEKTPOIHEPTUN B TIOBCEIHEBHON
KHU3HU




Mexannueckue BOJIHBI, YCJIOBUA

pacmnipoctpanenus. [lepuosa. CkopocTb

Bbu6nmunoreka [JOK

21
pacnpoCTpaHeHUs U JJIUHA BOJHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIbHBIE BOJIHBI
99 3ByK. CkopoCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. Lllkana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBI PAHOCBA3U U
24 TeneBuaeHus. Pa3BuTtie cpencTs
cBs3u. Pagnosioxkanus
o5 KonTtponsHas padora «Konebanus n bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMOIMHENHOE pacIpOCTPAaHEHUE
26 CBETa B OJTHOPOJHOMU Cpejie. bubmmorexa [JOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBera. 3aKOHBI
27 oTpaxeHus ceera. [locrpoenue bubmmorexa [JOK
p o p https://m.edsoo.ru/ffO0cd4e0
n300paKeHUH B TUNIOCKOM 3epKajie
IIpenomiuenue ceera. [lonHoe
28 BHyTpeHHee oTpaxkeHue. [IpenenbHblii bubmmorexa [IOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakeHUs
29 JlaGopaTopnas pabora «M3mepeHune bubmmorexa [IOK
[IOKa3aTess IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoeHne n300pakeHuil B bubmmorexa [JOK




nuH3e. opmyna TOHKOH! JIMH3BIL.
YBenuueHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopnas pabota

31 «HccnenoBanue CBOMCTB
M300paXKEHUH B JINH3AX»
Hucnepcus cBera. CiioXHBIA COCTaB
32 6enoro ceerta. L{ger. JlaboparopHas
pabota «HabmogeHue aucnepcuu
CBETa»
Wutepdepennus cera. Judpakius bubmmorexa [IOK
33 N
ceta. Jludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
ITonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
34
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpuOOPHI U YCTPOICTBA
35 1 yCJIOBHSI MX O€30IMacHOTO
IPUMECHCHHSI
I'paHuUIIBI MPUMEHUMOCTH
36 KJIaccuyeckoi Mexanuku. [TocTtynate bubmmoreka [JOK
CIIELIMAIBHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameyIeHne BPEMEHH M COKpAILlEHUE bubmoreia LHOK
P P https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMNYIbC PENSITUBUCTCKOM
38 yacTullbl. CBs3b MacChl C SHEPTUEH U bubmoreia LHOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHs MOKOS
39 KonTtponpHas padota «OnTHKa. bubmmorexa [IOK

OcHOBBI crIENMAIbHON TeopUn

https://m.edsoo.ru/ffOcf6f0




OTHOCUTCIBHOCTU»

®oronsl. ®opmyna [1nanka. DHeprus

Bbu6muoreka [JOK

40
U UMITYJbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEA0BAHNE 56 [IOK
noJInoTeEKa
41 . A.T.
(pororpexra. Ombrre: https://m.edsoo.ru/ffOcffc4
Cronerosa
3axoHb!I hotorddexra. YpaBHeHHE
42 3ﬁHMTG(§Ha Ji)l(b(bomaq)gema bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
JHasnenue cBera. Onbits [1. H.
43 JlebeneBa. Xumuueckoe JieficTBUE bubnnorexa LIOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTea u
MPAKTUIECKOE MTPHUMEHEHHUE:
44
¢doTorneMeHT, GOTOAATUHK,
coJHeYHast OaTapesi, CBETOINO]T
45 Pemenue 3ama4 mo reme «3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOU OIITUKHU» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccestHuIO 0-4acTH bubmmorexa LIOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas Moaenp aroMa
Bbu6nmunoreka [JOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
WNznydaenune u nornomenue (hoTOHOB
48 I I/I}l/'lqe exoe aTOM;u co H(()il)“O OBHSI bubmorexa LIOK
p pexo . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroid. BUasl criekTpoB
49 BonHoBbIe cBoiicTBa yacTHIl. BOIHBI bubmuoreka [JOK

ne bpoiins. KopryckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM tyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITY4CHUS

Bbu6nmmnoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anb(a-, 6era-, raMma-
u3ily4eHus. BiousHue
PavoOaKTUBHOCTH HA KUBBIE
OpraHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'aMmma-usinyyeHue

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

53

OHeprus CBA3M HyKJIOHOB B SIpE.
SAnepHble peakuuu. SAnepHblit
peaxrop. [IpobiemMsl, mepCcHeKTUBHI,
JKOJIOTUYECKHUE ACIIEKTHI SAEPHOU
JHEPIreTUKHU

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTHIbl. OTKPHITHE
MO3UTPOHA. MeTo bl HAaOII0IeHUS U
pErUCTpaLMK AEMEHTAPHbBIX YaCTHIL.
Kpyrsliii cron «@yHaaMeHTalIbHbIE
B3auMozeicTeusA. EnuHCTBO
¢bu3nUecKoil KapTUHBI MUPA»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3Besaus,
HpKI/Ie 3Bé3I[BI, INTAHCThI, UX BUINUMOC
ABUXKCHUC. COHHG‘-IHaSI CHUCTCMA

56

Connue. CosnHeuHast aKTUBHOCTb.
Ncrtounuk sHeprun ConHLa U 3BE37




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEepUCTUKHU. 3BE3/bI ITIABHON
IocJen0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPEICTABICHUS O IIPOUCX0XKIECHUU U
sBositonnu CosHua U 3BE3]1

58

Muineunsii [1yrs — Hama ['anakTuka.
ITonoxxenue u nuxenne ConHua B
I'anmakruke. ["anaktuku. YEpHbIE ABIPEI
B sJIpax rajJakTHK

59

Bcenennas. Pa30eranue rajiakTuk.
Teopus bosboro B3psisa.
PenukToBOe H3inydyeHue.
MeTtaranakTuka

60

Heperniennsie mpo6aemMbl aCTpOHOMUHU

61

KontposnbHas pabota «DneMeHTHI
aCTPOHOMHMH U acTPO(PUZUKI»

62

O6o06maromuit ypok. Ponb ¢usuku u
aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax NesTeNbHOCTH
YelIoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
($U3UKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06uraromuit ypok. Posb
¢uznueckoil Teopun B GoOpMUPOBAHUH
NpeaCTaBIeHUN 0 pu3ndecKoi
KapTUHE MUpa




O6o06mraromuit ypok. Mecto
¢du3nueckoil KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX MPECTABICHUN O IPUPOAE

66 PesepBHbIl ypok. MaruutHoe moure. 1
DneKTpOMarHuTHass UHAYKINS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CTELUAIBHON TEOpHH 1
OTHOCHUTEJIBHOCTH
Pezepusiii ypok. KBanToBas ¢usmka.

68 DneMeHTHl aCTPOHOMUU U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI /151 YUEHUKA

1. ®wuswka : 10 xnacc:yueOHuK : 6a30Bbiid ypoBeHs / .51 Mskumes, M.A. [lerposa, C.B.
CrenanoB u jp. — 3-¢ usl.. crepeorun — M.: [Ipocsemienne, 2021. — 399, [1]c.:mm.

2. ®wuswmka.ll knacc: yue6. st oOmeoOpazoBar.opranu3anmii: 6a3oBsiit ypoens / I'.51.
Mskumes, b.b. byxosues, M.B. Uapyrusn ; mon pen. H.A. Tlapdentseoit. — 11-e uzn. — M.
[Mpoceemienue, 2023. — 432 c.: [4] n. un. — (Kimaccuueckuit Kypce).

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

1. ®enepanbHbIi rocyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPEHETO
(momHOTO) O6IIEro oOpazoBanus. Crapruas mkosa. 10-11 kmaccel. - YTBepkaeH
npukazoMm Ne 413 Muno6pHayku Poccun.

3. @wusuka : 10 knacc:yueOHuK : 6a3oBblii ypoBeHb / I'.5. Mskumes, M.A. Ilerposa, C.B.
CrenanoB u jp. — 3-¢ usl.. crepeorun — M.: [Ipocsemienne, 2021. — 399, [1]c.:mm.

4. ®wusmka.ll knacc: yue6. s odmeoOpa3oBar.opranu3anuii: 6aszossiii yposens / '
Msxkumes, b.b. byxosues, M.B. Uapyrusn ; mon pen. H.A. TlapdentseBoit. — 11-e uzn. — M.:
[Mpoceemienue, 2023. — 432 c.: [4] n. un. — (Kimaccuueckuit Kypce).

2. ®wusuka. 3agaynuk. 10-11 ki1.: mocoOue At 001eo0pa3oBaT. yupexaeHui /

A.Il. PemmkeBuu. — M.: Jlpoca, 2015.

3. Coopuuk 3amau no ¢umsuke: 10-11 xnaccer / O.U. I'pomneBa. — M.: M3naTenbcTBO
"Ox3amen”, 2015.

4. TemaTHuecKHe KOHTPOJIBbHBIC U CaMOCTOSITEIbHBIC paboThl 1o ¢usmke. 10 kmace /
O.U. I'pomueBa. — M.: U3natenbctBo "Dx3amen”, 2012.

5. TemaTnueckue KOHTPOJBbHBIC U CAMOCTOSITEIbHBIC paboThl 1o ¢u3mke. 11 kmace /
O.U. I'pomueBa. — M.: U3natenbctBo "Dx3amen”, 2012.

6. KauectBeHHble 3a1aun 1o (usuke B cpeaneit mkone. [locodue s yanrenei /

M.E. Tynpuunckuii. — M.: IIpocsemienne, 1972.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. ®I'BHY «MHCcTUTYT cTpaTeruu pa3BUTHs 00pa3oBaHUs»
http://nsportal.ru - coranbHas ceTh paOOTHUKOB 0Opa30BaHUSI.
http://markx.narod.ru/pic/ - ¢u3smka B mkoue.
http://festival.1september.ru/articles/ - ¢ecruBans negarorndeckux uuei «OTKPHITHINA
YPOK».
http://www.fizika.ru/ - caidT aust yuurened GU3UKH U UX YYCHUKOB.
http://www.physics.ru/ - matepuaisl o Gusnke.
www.ege.edu.ru - uapopmaronHsli mopran EI'D.
http://school — collection.edu.ru/ - eaunas xomtekius [{OPoB
Enunas xomutekuus @ poBbIx 00pa30BaTEbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
10. OtkperTas pusnka

http://www.physics.ru/courses/op25part2/design/index.htm
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11. T'azera «1 ceHTsIOps»: MaTrepuaisl Mo GU3NKe
http://1september.ru/

12. ®ecTuBans negaroruueckux uaei « OTKPBITHIN YPOK»
http://festival.1september.ru/

13. ®usuka.ru
http://www.fizika.ru

14. KM-mxkoia
http://www.km-school.ru/

15. DnexTpoHHBIH yueOHUK
http://www.physbook.ru/
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