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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO ypOBHS Ha YpOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpeOOBaHMI K pe3ysibTaTaM
OCBOCHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsel, mnpexacraBieHHbIX B PI'OC
COO, a Taxxke c yu€roMm (enepanbHOol paboueld MPOrpaMMbl BOCIIHUTAHUS U
KOHIIETIIMK TpernojaBanus ydeOHoro mnpenmera «dDusuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanuu, peaanu3yronmx OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBl.

ConepxxaHue mnporpaMMmbl IO (U3UKE HANpaBI€HO Ha (QOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTHUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOydueHnn
ux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOIO MOIXOAA.
[Iporpamma 1o ¢usuke coorBerctByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pPe3yJibTaTaM OOYYEHHMs, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEAM3alMK MEXIPEIMETHBIX CBS3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMHM NpeaMeTraMu. B Heil onpeaenstoTcss OCHOBHbBIE
LeJId U3ydyeHus: (PU3MKU Ha YpOBHE CpPEAHEro oluiero oopazoBaHus, IJIaHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMpYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAaThI IO FOJjaM 00yUYEeHUS;

e conepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®du3nKa Kak Hayka o Hanbosee O0IIMX 3aKOHAX MPUPO/JIbI, BRICTyNasi B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpAa3yIOIMM IJis
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB W SIBJICHUMN, M3y4aeMbIX XHUMHEH, Ouoiorueu, (Hpuanueckoiu
reorpadueit u actponoMueit. Mcrnonb3oBaHre U aKTUBHOE MPUMEHEHUE (PU3NUECKUX
3HAHUI OMNpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pPUAJOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue Qu3ukd BHOCUT OCHOBHOM BKJaJa B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuUpa  OOydyaroumuxcsi, B
dbopMHpOBaHHWE YMEHHIM MPUMEHSATHh HAYYHBIA METOJ| MO3HAHWS TPHU BBHIMOJIHEHUU
MU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca (usuku 111 ypOBHSI CPEHETO 0OIIET0 00pa30BaHUSs MOJIOKEH
pAI UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €r0 OCTPOEHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCEX pa3zesioB (DU3UKU, BKIHOYACT Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (U3HKU
o0beMHEH BOKpPYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(dopMupoBaHrE MPEACTABIECHUN O CTPYKTYPHBIX YpPOBHSX MaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapuzayuu. EE peanmzanus mpearnoyiaraeT MCIOJIb30BaHKE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHUS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoaraet 3HaKOMCTBO C
IIMPOKUM KPYIrOM TEXHUYECKUX M TEXHOJOTHYECKHX IPUIOKEHUNH H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu  peannsyercs MOCPEACTBOM  BBEIEHUS  3JIEMEHTOB
COJIepKaHusl, MOCBSAIIEHHBIX 3KOJOTHYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C PA3BUTHUEM TEXHUKUM M TEXHOJIOTUH, a Takke 0OCYyXIeHus NIpodiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

CrepHEBBIMU JJIEMEHTAMH Kypca (U3MKM Ha YpOBHE CPEAHEro OOLIEro
oOpa3zoBaHus SBIAIOTCS (u3nMueckue Teopuu (PopMUpOBaHUE MPEACTABICHHUA O
CTPYKType MOCTpOCHHs (PU3MUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHHUMOCTU
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CHUCTeMHO-IESTENbHOCTHBIA TOJAXO0I B Kypce (DU3BMKM peamu3yeTcss MpexIe
BCEro 3a CU€T OpraHu3aluy SKCIEPUMEHTAIbHON JesATeNbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIIOJIb30BAHME CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1JAOOPaTOPHBIX padOT, KOTOpPBIE B IpOrpaMmme
no ¢u3nke OOBEIWHEHbI B OOIIMKA CIHUCOK YYEHUYECKUX MPAKTUYECKUX pPadoT.
Boigenenre B yKa3aHHOM IE€peyHE JIA0OpaTOpHBIX pPabOT, MPOBOAMUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH 0Opa30oBaTeNIbHOTO Mpoliecca
MCXOJI U3 0COOCHHOCTEH TIJIAHUPOBAHMS U OCHAIIeHHs kaOunera gusuku. [1pu aTom
o0OecreunBaeTcsl OBJIAJIEHUE OOYyYalOIMMHUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE
U3MEpPEHHUs, HUCCIENIOBAHUS 3aBUCUMOCTEH (U3MUECKMX BEIUYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpuioe BHUMaHHE yIENsSeTCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a]ad.
IIpu 3TOM A1 pacyETHBIX 3a7a4 NPUOPHUTETOM SIBIISIIOTCA 3a7a4d C SBHO 3aJaHHOU
(¢u3nyuecKoil  MOJENbl0, TMO3BOJISIIOLNIME TNPUMEHSATh M3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesia Kypca, TaKk M HUHTETpUpYs 3HAHUA U3
pa3HbIX pas3fenoB. [ KauyecTBEHHBIX 33Ja4 MPUOPUTETOM SIBISIOTCS 3aJaHus Ha
0O0BsICHEHHE MPOTEKaHUs GU3NUYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOUICH JKU3HH,
TpeOytomue  BbIOOpa  (U3MYECKOW  MOJENW  JUIA  CHTyalldd  MPaKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpeboBanusimu ®PI'OC COO k MarepHallbHO-TEXHUYECKOMY
o0ecrniedyeHnI0 y4yeOHOro mporecca 0a30BBIH YPOBEHb Kypca (U3MKM Ha YpPOBHE
CpemHero oOIero oOpa3oBaHUS JOJDKEH HW3Y4aThCA B YCIOBHUSAX IPEAMETHOTO
KaOMHeTa (M3WKU WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBCHHO-HAYYHOTO IWKJIa. B kaOuHeTe (PU3MKHA JTOHKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHUE ISl BBIMOTHEHNUS YKa3aHHBIX B MPOTrpaMme MO (PU3HKe
VYCHHUYECKUX MPAKTHIECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHNUE.

JleMOHCTpaniMOHHOE ~ 00OpyJoBaHHEe (QOPMUPYETCS B  COOTBETCTBHHU  C
NPUHIIAIIOM  MHUHUMAJIBHOH  JOCTaTOYHOCTH H  OOECIeYnBaeT  IMOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMme Mo (U3MKEe KIIIOYEBBIX JIEMOHCTpAMil s
WCCICAOBAHMS  W3y4aeMbIX  SBJICHUH W TPOIECCOB, OMIUPUUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHME ISl YYECHUYECKHUX TMPAKTHUYECKUX padboT
dbopmupyeTcss B BUAEC TEMATHUUYECKHX KOMILJIEKTOB W OOECleYMBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTHuecKhe KOMIUICKTHI
nabopatopHOTOo 00OpYAOBAaHUSA OJDKHBI OBITH TOCTPOCHHI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaTOpuil.

OCHOBHBIMHU IIEJISIMU HU3y4eHUs PU3UKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS:

e (QopMupoBanue wuHTEpeca € CTPEMIICHHS OOYYAIOMUXCS K HAYYHOMY
M3YUYCHUIO TPUPOJBI, Pa3BUTHC WX WHTEIUICKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe MO3HAaHUS U (HOPMHPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opMupoBaHHE HAYIHOTO MHPOBO33PECHHS KaK pPe3ysibTaTa M3y4YCHHUsS] OCHOB
CTPOSHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opMupoBanue yMeHHI OOBICHATD SIBICHHS C UCTIOJIb30BaHUEM (DU3UUECCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opMupoBanue mnpeACTaBACHUN O ponu (U3UKKA I Pa3BUTHS APYTHX
€CTECTBECHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne JTHX Lieiedl obOecrednBaeTcs pEelIeHHEM CIEIYIONNX 3a7ad B

nporuecce U3yyeHus Kypca GU3NKU Ha YPOBHE CpeHero oo1ero oopa3oBaHus:

e TMpUOOpETEHHE CUCTEMBbI 3HAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHWKY, MOJICKYJISIPHYIO  (HU3HKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHue yMeHUN MPUMEHSATHh TCOPETUUECCKUE 3HAHUS ISl OOBICHCHUS
(bu3nUecKuX SBJICHUIN B MPUPOJIC U IS IPUHSITHS IPAKTUICCKUX PEIICHUNA B
MOBCEHEBHOM >KH3HM;



e OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
¢usznyeckoil Moaenblo, 3a7ad, [OAPA3yMEBAIONINX CaMOCTOSTEIHHOE
co3anue (pU3NYECKO MOJIeNH, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB U TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIQJICHUE METOJIaMH CaMOCTOSITENIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUEeCKUX SKCIEPUMEHTOB, aHallu3a M MHTEpIpeTaluu HHGOpMaInH,
onpeereHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTarta;

e CO3JJaHHE YCJIOBUHM JUIsl Pa3BUTHUs YMEHHUI IPOEKTHO-HCCIIENOBATENIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11
KJjacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipepnaraempiii B mporpamme 1o (U3MKE TNEpeyeHb JIadOpaTOpHBIX U
MPAaKTUYECKUX paldoOT SBIAETCS PEKOMEHIOBAaHHBIM, YUYWUTEIb JI€NAET BBIOOD
MIPOBEICHMS JIaDOPAaTOPHBIX pabOT M ONBITOB € YYETOM HWHAMBUIYAJBbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.

COAEPXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOLIEro MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IPOLIECCE IMO3HAHUS NMPUPOJBI. DKCIIEPUMEHT B
dusuke.

MopenupoBanue (U3MYECKUX SIBIEHUMH U mponeccoB. HayuHble TuUmoTe3sbl.
du3znyeckre 3aKOHbl U TEOpPUHU. ['paHUIbI MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Ponw u mecTo pusuku B popMUpOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON JEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnHanorosble ¥ IU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKH.

Paznea 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe ABmkeHME. OTHOCHUTENBHOCTH MEXAHHYECKOrO JIBHKEHHS.
Cucrema orcuéra. Tpaekropus.



[lepemenienue, cKOpOCTh (CpelHsIsI CKOPOCTb, MTHOBEHHAsl CKOPOCThb) U
YCKOPEHUE MATECPUAIBHOM TOYKH, MX NPOEKIIMM HA OCHU CHUCTEMBI KOOpJWHAT.
CrnoxxeHue nepeMeleHU U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMpsIMOJIMHEWHOE JBuWxkeHue. [paduku
3aBUCHUMOCTH  KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHsS, NYyTH M NEpPEMEUICHUS
MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOomHOE TIafieHue. Y CKOPEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneiiHoe ABrKeHHE. J[BUKEHNE MATEPUAIIBHON TOYKH IO OKPY’KHOCTH C
MOCTOSTHHOM TI0 MOJYJIK0 CKOpPOCTBIO. YTJOBasg CKOPOCTb, JMHEWHAs] CKOPOCTb.
Ilepuon u yactoTta obpaieHus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHudeckre yCTpPOMCTBA M  MPAKTUYECKOE MPHUMEHEHHUE: CHOUIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTEPHUCTHK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwxeHus Teia, OpPOIIEHHOTO TMOJA YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Hanpagnenue ckopocTu Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEpaBHOMEPHOIO IBWXKEHHUSI C LIEJIBbIO OINPEICIICHUS MIHOBEHHOU
CKOpOCTH.

HUccnegoBanne COOTHOLICHHUS MEXAY NYyTSIMH, TPONUIACHHBIMU TEJIOM 3a
MOCJICIOBAaTEIbHBIE  PABHBIC TPOMEXYTKHM BPEMEHHW TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yuenue aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  orHocurtensHOCcTH  ['aymmies.  llepBwlii 3akoH  HproroHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipuniun cynepno3uiuu cui. Bropoit 3akon HeroToHa aiis
MaTepUAILHOW TOUKH. Tpernit 3akoH HeroTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTOo TAroTeHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokos, CKoyibkeHus, kauenus). Cuna tpenusa. Cyxoe
tpeHue. Cuna TPEeHHsI CKOJIBKCHMSI M cuiia TpeHus nokos. Kosddumument tpenwms.
Cuita conpoOTUBIICHUS IPU IBUKEHUU TEJA B AKUJIKOCTH WIIN Ta3e.



[TocTynarenbHOE U BpallaTEIbHOE IBMXKEHHE A0COIIOTHO TBEPIOTO TENa.

MOMEHT Cuiabl OTHOCHUTENBHO OCH BpameHus. Ilnedo cumibl. YcnoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHuyeckre yCTpOCTBA M NPAKTHUYECKOE MPUMEHEHHUE: TMOIUIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHEeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTts. Bec Tena npu yCkOpeHHOM OABEME U ITAJCHUH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuyenune aBMxKEeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYrOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopManuu.

HccnenoBanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLIEHUS.

Tema 3. 3akonvl coxpaneHus 6 MexanHuke

Nmnynsc MarepuaibHOM TOUYKHM (Te€la), CHCTEMbl MaTepHUANbHBIX TOYEK.
NmMmnynbe cuibl M M3MEHEHHWE HMIYyJibca Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »Hepruss MarepuanibHOW TOYKH. Teopema 00 U3MEHEHHH
KWHETUYECKON SHEPTHH.

[ToTenmuanpHas sueprus. [loTeHManbHas SHEPTUs YIpyro aeGopMupoBaHHON
npyxuHsbl. [loTeHUManbHas SHEPrud Teaa BOJIU3U NOBEPXHOCTH 3€MJIH.

[ToTeHnMaIbHBIE U HEMTOTEHIMATbHBIE CUIIbI. CBsI3b Pa0OTHl HEMOTEHIIMAIBHBIX
CHJI C HM3MEHEHHEM MEXaHMYECKOW DSHEPTUM CHUCTEMBbI Tel. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckrue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIIED,
IPYKUHHBIN UCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexo NOTEeHIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.



Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyeHne aOCONIOTHO HEYNpPYroro yjaapa C IOMOIIBIO JBYX OJHHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBA3u pabOThl CHIIBI C W3MEHEHUEM MEXaHUYECKOW SHEPIruu
TeJa Ha MPUMEpPE PACTKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. Modsekyisipaasi pu3snka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM UM HMX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Juddysusa. Xapakrep ABWKEHUS U
B3aMMOJECHCTBUS YaCTHUIL BEIIECTBA. MOAEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX
Tel U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MoJeneil. Macca u pa3mepsl
mounekyn. KonnuectBo BemectBa. [locrossHHas ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkanma temmepatyp
Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISPHO-KMHETHYECKOM
TEOpUHU UJcANTbHOrO ra3za. AOCOJIOTHAasE TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPruu TEIUIOBOro NBWXKeHUs vactull raza. lllkama Temmepartyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanbroHa. M3onpouecchl B UACAIBHOM I'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmueckoe mpencraBaeHUe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduun
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbrTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopnens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WUTIOCTpUpPYIONIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/Ia.

OnpITbl, WUIIOCTPUPYIOUIUE ypaBHEHUE COCTOSHMUS HMJACATBHOIO  rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHrne Maccbl BO3AyXa B KJACCHOM KOMHATe Ha OCHOBE W3MEpPEHUM
00bEMa KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO3AYyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSIHUSL PAa3pPEKEHHOIO
rasa.

Tema 2. Ocnosvlt mepmoounamuku



TepmoauHaMuueckass cucreMa. BHYTpeHHss JHEpPrusi TEPMOIMHAMHUYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHusa. KoaumuecTBo TemoTsl U padora. BHyTpeHHss
SHEPrus OJIHOATOMHOTO UJECAITBHOTO rasa. Bunbr TEIJIONEPEIauH:
TEIUIONPOBOJIHOCTh, KOHBEKIMS, M3Iy4YEHHUE. YJIEeIbHas TEIUIOEMKOCTH BEIIECTBA.
KonndecTBO TEIIoTHl IpH TEIIonepeaaye.

[lonsitTue 006 amumabatHom mporecce. IlepBblif 3aKOH TEPMOAMHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJUMHAMHKM K wu3ompoueccaM. [paduueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTtuMocTs poiieccoB B MPUPOJIE.

TennoBeie MamuHbl. [IpyuHLIMIBL AelicTBUA TEIIOBBIX MalluH. [IpeobpazoBanus
SHEPrUd B TEIUIOBBIX MamuHax. KoapduuueHT mnose3Horo AeMcTBUS TEIMIOBOM
MamuHbl. [ukn KapHo u ero ko3gp@GuuueHT noje3Horo AEHCTBUSA. DKOJIOTUYECKUE
po0JIEMBbI TEIII0IHEPTETUKH.

TexHHueckue YCTpOMCTBA M NPAKTUYECKOE TMPHUMEHEHHWE: JBUIATEllb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUM Teja IMpPU COBEPIICHHH pPaOOThI: BBUIET
npoOku W3 OYTBUIKM TOJI JCUCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpYyOKe MmyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN dHepTruu (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT Mo aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOMHBI, IBUraTeliss BHYTPEHHEIO CrOpaHHUs, PEAKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. VcnapeHnue u kumneHue. AOCONIOTHas U
OTHOCUTENbHAS BIAKHOCTh BO3Ayxa. HacelleHHbIM Map. YOenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe teno. Kpucramiueckue u amopdHble Teraa. AHU30TPOIHUS CBONCTB
kpuctamioB. Kugkue xkpuctaibsl. CoBpemeHHble Matepuanbl. [lnaBnenue u
KpucTaymn3anus. Y ieibHas Tersiora miasneHus. CyOaumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuuecknue yCTpONMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMM IOJYyYEHHUsS COBPEMEHHBIX MaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npu NoHMKEHHOM JIaBJICHUU.



CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGmronenne HarpeBaHus 1 MJIaBICHUS KPUCTAITHIECKOTO BEIIECTBA.
JleMOHCTpalys KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3mepeHune OTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus TeN. DINEKTPUUYECKU 3apsl. J[Ba BUIa SJIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHWKM, AUBAEKTPUKH U TTOTYTPOBOJHUKN. 3aKOH COXPAHECHUS SJIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbId 3JIEKTPUUECKHUI 3apsl.
OnekTpuueckoe noisie.  Hampssk€HHOCTh  3ieKTpuueckoro  moiid.  [IpuHnun
CYNEpIO3ULIHNN JJIEKTPUUYECKUX TMOJIeH. JIMHUKA HanpsHKEHHOCTH BJIEKTPUYECKOTO
TTOJISL.

PabGota cun snekrpocrarndeckoro noss. [lorenmuman. Pa3HocTh MOTEHIIUATIOB.
I[IpoBOOHUKM W JHUAJIEKTPUKA B BJIEKTPOCTaTHUUECKOM moJie. [lusnekrpuueckas
IIPOHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, OJEKTpOCTaTHUecKas 3aluTa, 3a3eMJIEHHE DIIEKTPOIPHUOOPOB,
KOHJICHCATOP, KOMIMPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE€ 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUION[aAM TUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMUS JJIEKTPHUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 y4acTKa LEHH.



DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBbHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaIEIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora »snekrpuueckoro  Toka. 3akoH  Jxoyns—Jlenma.  MoIlHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpoABMKYIIasl CUila W BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA.
3akon Oma 1 MOJaHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

DnexkTpoHHas IPOBOJUMOCTh TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

IToynnpOBOTHUKH. CobcTBeHHas U IpUMECHast IIPOBOJIUMOCTH
MOJIynIpoBOHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM  TOK B pacTBOpax M paciulaBaX  dJIEKTPOJIMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

DneKTpuYecKuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIBHBIN pa3psia.
Monnus. [1na3ma.

TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKa, BJEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH IHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAMPSKEHUS.

3aBUCUMOCTb COIIPOTUBJIEHUS LWIMHAPUYECKUX TIPOBOAHUKOB OT JUIMHBI,
IUTOLIAAM MONIEPEYHOIO CEYEHUSI U MaTepHaa.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpssMmoe wum3MepeHHne BIEKTpPOABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHuE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHSI METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTD IUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3aeKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
CONMPOTHUBJICHUS.

HabGnronenue snekrponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d € KypcaMHU MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.



Mescnpeomemuvie noHsmusi, CBSI3aHHBbIE C W3YYEHHEM METOJIOB HAy4YHOTO
MMO3HAHUS: SIBJICHUE, HAY4YHBIA (akT, THUMoTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
Teopwsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuka: penieHue CUCTEMbl YpaBHEHUH, IMHEHHas QyHKIUs, mapadonia,
runepbosia, ux TpapuKu U CBOKMCTBA, TPUTOHOMETpPUYECKHE (YHKIIMU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI
Y UX MPOCKIHUHU HA OCU KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonocus: MexaHuueckoe IABIKCHHE B XKUBOM mpupoje, auddysus, ocmoc,
TEIJI00OMEH JKHMBBIX OPraHU3MOB (BHJIBI TEIUIONIEpEayH, TEIJIOBOE PaBHOBECHE),
BJICKTPUYECKUE SIBIICHUS B )KUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOECHHWE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEU U Ira3oB,
BJICKTPUYECKUE CBOKMCTBA METAJIJIOB, SJICKTPOJIMTHYECKAS TUCCOLMAIINS, TaJIbBAaHUKA.

T'eoepachus: BMaxXxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: nmpeoOpazoBaHue JBUKEHUHN C UCTIOI30BAaHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIMITHUKH, WCIOJIb30BAHNUE 3aKOHA COXPAHCHUS HUMITYJIbCa B
TEXHUKE (pakeTa, BOJAOMET U JPYrue), ABUTaTEeIb BHYTPEHHErO CropaHwMs, mapoBast
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHJIMIIMOHEDP, TEXHOJIOTHU  IOJYYSHUS
COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
rajilbBaHUKa.

11 KUIIACC

Paznen 4. JjaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3aMMOIENCTBUE MOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nosje. BekTop MarHUTHOM WHAYKUUU. [IpUHIMUIT Cyneprio3uliii MarHUTHBIX ITOJIEH.
Jluaum wmarHuTHOM WHAYKUMHM. KapThHa 7nWMHUM MarHUTHOW WHAYKUWAHW TOJS
MOCTOSIHHBIX MarHUTOB.

MarautHOe TIOJNI€ TNPOBOAHMKA C TOKOM. KapTuHa JHMHUNH WHIYKIUU
MAarHUTHOTO TMOJISI JIMHHOTO MPSIMOrO0 MNPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOoM. OmnbIT Dpcrena. BzaumoeiicTBue MpOBOJIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHia, €€ MOJly/ib U HampaBJieHUE. [[BUKEHUE 3apsyKEHHOW YacCTHUIIbI B
OJIHOPOJTHOM MarHuTHOM nosie. Pabota cunsl JlopeHia.



SBeHHMe  DNEKTPOMAarHWUTHOM MHAYKOMHM. [IOTOK BEKTOpa  MAarHUTHOU
WHAYKUUU. OJIEKTPOABWKYIAA CHJIAa HMHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe anekTpudeckoe Moje. OIEKTPOABIXKYLIas CHjla HWHAYKIUU B
IIPOBOJHUKE, JBIKYIIEMCSI IOCTYIAaTEIBHO B OJHOPOIHOM MarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh.  SIBIeHHME  CaMOMHAYKUMHU.  OJJEKTPOJIBWXKYILIAs  Ccuia
CaMOMHIYKIIMH.

OHeprusi MarHUTHOT'O ITOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHUTHI, JIEKTPOMATHUTHI, JJIEKTPOJABUIaTEIb, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHLL,
VUHIYKLIMOHHAS I1E€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HIIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JInHMKA MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumogerictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBneHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuio Jlenua.

3aBUCUMOCTh D3JIEKTPOJABWXKYLIEH CHJIBI MHIYKIHH OT CKOPOCTH H3MEHEHUS
MarHuTHOIO IMOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue aeMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Kosiebanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA

KonebarenpHas cUCTEMA. CBo0OOIHEIE MEXaHUYECKUE KOJIeOaHUs.
lNapmonuueckue konebanus. Ilepumon, yactora, ammuutryga u ¢asza KojeOaHUM.
IIpy:kuHHBIM MasATHUK. MaTeMaTndecKnid MasTHUK. YPaBHEHHE T'apMOHHYECKUX
konebanwuii. [IpeBparenue sHEPTruu Ipu rapMOHUYECKUX KOJICOAHMSIX.

KonebGarenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJeaTbHOM KoJie0aTeTbHOM KOHType. AHQJIOTHUS MEXIy MEXaHHUYECKUMH H
AJEKTPOMarHuTHeIMU ~ KosieOanusiMu. Dopmymna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATETHHOM KOHTYDE.



[IpencraBienne o 3aTyxarolux KoJieOaHUsIX. BBIHYXJIEHHbIE MEXaHHUYECKUE
KoneOanus. PezoHaHc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMS.

[lepemennblii  Tok. CHHYCOMAANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJTHOE W JIEWCTBYIOLIEE 3HAYEHHWE CHJIBI TOKA H
HaIpsKECHHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada U MOTPEOICHUE AIIEKTPUUECKOU
SHEPIrur. DKOJOTMYECKHE PHUCKH IPU NPOU3BOJACTBE 3JeKTpo3Hepruu. KynbpTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JIEKTPUUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJjeOaTeIbHONH CHUCTEMBI (MPYKUHHBIA WK
MaTEMaTUYECKUI MASITHUK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANPsDKEHHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu 1moOCIIEqOBAaTENbHOM  COEIMHEHHUU PE3UCTOpa, KATYLIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanune 3aBUCHMOCTH TIEpHUOJa MallbIX KOJEOaHWI rpy3a Ha HUTU OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnegoBanne nepeMeHHOro TOKa B LM U3 MOCIEAOBATENbHO COSIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, YycioBusi pacnpoctpanenus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss W JAjauHa BoyHbL. [lomepeyHble W TPOJOJIbHBIE  BOJIHBI.
WNurepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Iy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarnutHoi BosiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXeHHe, MpejoMIIeHue, MNoJspu3auus, Judpakius,
unTepdepeniysa. CKOpOCTh 3IEKTPOMATrHUTHBIX BOJIH.

[IIxkana >IE€KTPOMArHUTHBIX BOJIH. I[I[pUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBsI3U U TeNeBUACHUA. Pagnonokanus.



DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckre YCTPONCTBA W MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBAas JMarHOCTMKA B TEXHHUKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHUE TONIEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOntonenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOU H
4acTOTOM KOJeOaHUI.

HccnenoBanne CBONCTB 3JEKTPOMATHUTHBIX BOJH: OTPAKEHUE, MPEIOMIIEHUE,
noJigspu3anus, 1udpakius, THTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAmMoiMHENHOE pPacCIpOCTPAHEHUE CBETa B
oAHOpPOIHOM cpene. JIyu cBeTa. ToUeUHBbIN HCTOYHUK CBETA.

Otpakenre cBeTa. 3akOoHbI OTpakeHus cBeta. [locTpoeHue uzoOpaxkeHUil B
IUIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI MPEOMJICHUS CBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomneHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHBII yrojg MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6eoro ceera. LIger.

Cobuparomue 1 paccenBaromye JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHHUE
M ONTUYECKas cujla TOHKOM JuH3bL. [locTpoeHue n3o0pakeHHil B COOMpAIOMIMX U
pacceuBaromux JuH3axX. DopMysa TOHKON JUH3bI. Y BEIMYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

Bonnoas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOII0/ICHUs] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
cUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

HNudpakusa ceeta. JudpakuuonHas pemeérka. Y cioBue HaOMIOACHUS TJIABHBIX
MaKCUMyMOB TpHU TMaJCHUA MOHOXPOMATHYECKOTO CBeTa Ha IU(PAKIIMOHHYIO
PELIETKY.

[Tonsipusanus ceera.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, MPOSKIIMOHHBINA anmapar, MUKPOCKOTI, TEJIECKOT, BOJIOKOHHAs ONTHKA,
mudpakIMOHHAS PEMIETKA, TOISPOU/I.

Jlemoncmpayuu



[IpssMonvHEHOE pacHpOCTPpAaHEHHE, OTPAXKEHUE W INPEIIOMIICHHE CBETA.
OnTuyeckue MpuoOOpHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mojiellb CBETOBOJA.

HccnenoBanune cBOMCTB M300paXKeHU B JIMH3AX.

Mopenn MUKpOCKoMa, TEJIECKOIA.

HaGmonenue nntepdepeHnn ceera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Toydyenue criekTpa ¢ mMOMOINIbIO JUGPAKIUOHHON PEHIETKY.

HaOmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MepeHue nokazaress npeioMIeHUs CTEKa.

WccnenoBanue cBOMCTB N300paykeHU B JIMH3AX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH

['paHnLBl IPUMEHUMOCTH KJIACCUYECKON MexaHMKHU. [locTynarsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BAKYYME,
MIPUHLNIN OTHOCUTEIIBHOCTH DUHIITEHWHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHHME BPEMEHHM U COKpAILECHHE
JUTWHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p MacChl C DHEPrUE€W U UMITYJIBCOM PEIATUBUCTCKONW YACTHIIbL. JHEPIuUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. Popmyia [lnanka cBs3u 3Heprun HOTOHA C €ro YaCTOTOW. DHEPrUs U
UMITYJIbC (POTOHA.

Otkpeitie u uccuenoBanue dotodddexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpapHenue OuHimTeHa s pororddekra. «KpacHas rpaHuiiay
dboTorddexra.

JlaBnenne ceera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE IEMCTBUE CBETA.

Texauueckne yCTpOWCTBA MW MPAKTHUECKOE TNPUMEHEHHE: (DOTOIIEMEHT,
doTomaTUMK, COTHEYHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.



Ceetoauon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHHio o -4acTHIIL.
[Tnanerapuas mozaenb atoma. [loctynatel bopa. M3nyuenue u nornomienre GOTOHOB
IIPU NIEPEXOJE aTOMa C OJIHOTO YPOBHS SHEPruu Ha Jpyroil. Buael cnexkrpoB. CriekTp
YPOBHEHN 3HEPIUHU aTOMa BOAOPOLA.

BonHoBbie cBoiicTBa yactuil. Bonnbl e bpoitns. KopryckynsipHO-BOJIHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.

TexHn4Yeckue ycTporucTBa U NPAaKTUYECKOE TPUMEHEHHE: CIIEKTPAJIBHBIA AHAJIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeHyaThIX CIIEKTPOB U3IIYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuHeituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKa3bIBAIOIINE CJIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa no onpeneneHnto coctaBa paguoakKTUBHOTO
u3nydyeHus. CoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusiHue paanoakTHUBHOCTH
Ha >KMBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHAa W HeWTpoHa. HyknonHas wmoxens snpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.

Anbba-pacnaa. ODIEKTpPOHHBIM ©  TO3UTPOHHBIA OeTa-pacman. [amma-
U3JIydeHHE. 3aKOH PaJIMOaKTUBHOI'O pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledexT maccsl sipa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnwiii peaktop. TepMmosnepHbiii cuHTe3. I[IpobGiieMbl W MEPCIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOJIIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTaJIbHbIE B3aUMOJIeicTBUS. EMMHCTBO (pnu3nuecKkoil KapTUHBI MUpA.

TexHuyeckne ycTpoHCTBAa M IPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Bunscona, simepHblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.



Vuenuueckuii sxcnepumenm, nabopamopnsie padomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMHH. lIpHKiIagHOE MU MHPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMMH.

Bun 3BénnHoro Heba. Co3Be3ausi, spkue 3BE3/bI, IUIAHETHI, MX BHUAUMOE
JIBHKCHUE.

ComnHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun ConHIa U 3BE€3/1. 3BE3MBI,
X OCHOBHBIE XapaKTEPUCTHUKH. J(MarpaMma «CIEKTPaJbHBIM KJIACC — CBETUMOCTHY.
3BE31bI IJIABHOM IOCJIEA0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» IS
3BE3]l IVIABHOM MOCIEAOBAaTENIbHOCTU. BHyTpeHHee crpoeHue 3BE3n. COBpEeMEHHBIE
IIPEACTABIICHUS] O IMPOUCXOXKIAECHWH W HBOoMonMu ConHOA M 3BE31. OJTalbl KU3HU
3BE3]I.

Muieunsiii I[lyte — nHama ["amaktuka. [lonoxxenme un aBmwxkenue ConHua B
lNanaktuke. Tumnel ramakTuk. PaguoranakTukyu U KBazapbl. UEpHBIE ABIPHI B sAlIpax
rajgakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06sa. Pa3beranue ranakTuk.
Teopus bonapmoro B3psiBa. PenMkTOBOE H3MyUYeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYXEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN 71l ONpPEACNICHHs TMOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponb Gpu3nku u acCTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COIIMAIbHON
U 3TUYECKOU cdepax AeSTENbHOCTU YeJIOBEKa, POJb U MECTO (PU3UKU U ACTPOHOMUHU
B COBPEMEHHOM HAyYHOU KapTHHE MUPa, POJIb GU3NUECKON Teopur B (OPMHUPOBAHUU
MPEACTABICHUH O (HU3UIECKON KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTEMAaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
NO3HAHUA: SBJICHHE, HAay4YHbId (akT, TUnore3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHHE.



Mamemamuxa:  pemieHHWE  CHCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
GYHKIIUW: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTCHC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPhl M HMX MPOCKIMU HA OCH KOOPJMHAT, CJIO0KEHHUE BEKTOPOB,
MPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMNA, TIPU3HAKH IOJO00MS TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOMIAIU TJIOCKUX (UTyp U 00BbEMA TEll.

buonocusi: »nekTpudeckue SIBJIECHUS B JKUBOM MOpHUPOJE, KOJIeOaTEIbHBIC
JBWKEHUSI B KMUBOW MPUPOJE, ONTUYECKUE SIBICHHUS B JKUBOW NPUPOJAE, NCUCTBUE
paauaiy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAsT CTPYKTypa TBEPIABIX
TeJI, MEXaHU3Mbl 00pa30BaHUs KPUCTALINYECKON PeIIéTKH, CIEKTPAJIbHBIA aHAIN3.

l'eocpagpus: MarHUTHBIE MOJTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX pyA, (OTOChEMKA
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUMU.

Texunonoeus: JWHUM DJIEKTpOIlEpenad, TE€HEpaTop NEPEMEHHOIO0  TOKa,
AJIEKTPOJIBUTraTellb, WHIYKIIMOHHAS II€Ub, pajap, paJUuONPUEMHUK, TEJIEBU30D,
aHTteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeameTa «®Pu3MKay Ha YPOBHE CPEIHETO OOIIETO
obpazoBaHus (0a30BBIM YpPOBEHB) JOJDKHO OOECIICUHUTH JOCTHIKCHHE CISTYIOITHX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mpeamera «Duszukay TOIKHBI
OTpaxaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYAIONIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUM,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO
OIbITA W OIbITA JESITEIBHOCTH B MPOLECCE peaav3alvyd OCHOBHBIX HANpaBICHUU
BOCIIUTATEJILHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIUKM OOYYarOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAAUIIMOHHBIX  OOIEYEIOBEUECKMX  T'YMAHUCTUYECKUX U
JEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JI€STEIBHOCTh B HMHTEpPECAX TIPakAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpPTaHU3aIINHY;



YMEHHE B3aUMOJIEUCTBOBATh C COIIMATbHBIMU MHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIIUSIMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOU UJIEHTUYHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NESTEJIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
MPUCYLIEro (PU3NYECKO HAYyKE;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K Pa3IudHbIM cPepam npodeccuoHaIbHOM NeITeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKONM W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO W camMoOOpa3oBaHUIO B 00JacTh
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh DKOJIOTMYECKOW KYJIbTYpbl, OCO3HaHHWE TJI00aTBEHOTO
XapakTepa IKOJOTHUECKUX TTPOoOIeM;

IJITAHUPOBAHWE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIECH CpPEle HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA,;

paclIMpeHre OnbITa AEATEIbHOCTA YKOJIOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOITUXCS 3HaHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEeJbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydeHUsl (PU3UKU OCYIIECTBIISITh MPOCKTHYIO M UCCIIEIOBATEIbCKYIO JEATEIbHOCTD
UHAVBUYAJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
Ba3oBble Jiornyeckue AeicTBHA:



caMoCTOSITENIbHO  (OpMyIHpOBaTh M aKTyaJlM3WpoOBaTh  Ipoldiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmpeneNnsaTh IeTu JeATeTLHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU WX
JOCTHXKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NUYECKUX
SIBJICHUSIX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJEMBbI C YYETOM aHaIM3a HMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACATEIBHOCTH;

KOOPJIMHUPOBATH W BBITIOJHATH pa0OTy B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BIIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMA TIOHATHSIMH W METOJaMU
(u3HuecKoi HayKH;

BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKONW U MPOCKTHON JESATEIBHOCTH B
obnactu (U3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOATEIBHOMY TIOUCKY
METOJIOB pEIIeHHs 3a7ad (PU3NUECKOro COJCp>KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB TIO3HAHUS;

BJaJeTh BHUJAMHU JCITEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETallii, TMpeoOpa3oBaHUI0 U TMPUMEHEHHI0 B PA3JIUYHBIX y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIhCTBA CBOMX
YTBEPKICHHUM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATH MOJYYCHHBIC B X0JI€ PEUICHUS 3a7a49H Pe3yJIbTaThl, KpUTUICCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
NEATETHLHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HaHWS 10 (QU3NKE B TPAKTHYECKYIO 00JIacTh
KU3ZHEICATCIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJEH, NPEIaraTh OpUruHAIbHbIEC MOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

PadoTa ¢ nnpopmanueii:

BIIQJICTh HABBIKAMHU TIOMydeHHs] HWH(OpMaIruu (U3HUECKOTO COACPIKAHUS U3

UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IOUCK, AaHaJu3,



CUCTEMATH3AIMI0 W WHTEPHpeTanui0 WHGOPMAIMN pPA3IHYHBIX BUAOB H (HopM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCII0JIB30BaTh CPEJICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B PCIICHUM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3allMOHHBIX 3a1ad C
coOmoienneM TpeOOBaHWN APTrOHOMHKH, TEXHUKH O€30MAaCHOCTH, THUTHCHBI,
pecypcocOepekeHurs, MPaBOBBIX M HJTHUYECKHUX HOPM, HOPM HH(POPMAITMOHHON
0€30IMacCHOCTH;

CO37aBaTh TEKCThI (PU3NYECKOTO COACPIKAHUS B PA3IMYHBIX (hOpMaTax ¢ yIETOM
Ha3zHa4YeHUs MHOOPMAIUK U IICJICBOM ayJIuTOPHH, BBIOHMpas ONTHMAaJIbHYIO (OpMy
MIPEACTABICHHS ¥ BU3YaTH3aIlUH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEILHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3bIKOBBIX CPEICTB;

MIOHUMATh W MCIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYUIBHOU
padoTHI;

BBHIOMpaTh TEMAaTUKy WU METOJbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)XJOT0 YJICHA KOJUIEKTUBA;

IPUHUMAaTh  L[EJIM  COBMECTHOM  JEITEIIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh JEUCTBUSL MO €€ JOCTHUKCHHUIO: COCTaBJIATH IUJIaH JICHCTBHM,
pacrpenensiTb pojaud ¢ Y4E€TOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pPe3yIbTaThbl
COBMECTHOU paboThI;

OIICHUBATh KaueCTBO CBOETO BKJaJa M KaKJOr0 YJ4aCTHHKA KOMaH/IbI B OOITUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBbIE TIPOEKThI, OIEHUBATh UJE€U C TMO3UIMU HOBHU3HHI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh  MMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B  PA3JIMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATUBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBISATh IMO3HABATEIbHYIO NIEATEIBHOCTh B 00JacTU
GU3MKH W aCTPOHOMHH, BBISIBISATH NPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIBHO COCTABJISATH IIJIaH PEILICHUs PACUE€THBIX U KAUECTBEHHBIX 3a/1a4,
IUTAH BBIMIOJIHEHUS MPAKTHYECKOH paboThl € y4€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHI;



JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIoco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUINH B 007IaCTH (DU3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIQJIETh HaBBIKAMU MO3HABATEIBHON pe(diIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEeIICKCUU JJIA OIEHKU CUTYyallud, BHIOOpa BEPHOTO
pelieHus;

yMETh OIIEHMBAaTb PUCKM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO UX
CHIKEHHUIO;

MPUHUMATh MOTHBBI U apPTyMEHThl JAPYTHX TMPU aHaJIUu3€ pPe3yIbTaTOB
NEATEIIbHOCTH;

IPUHUMATH Ce0s1, MOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPTyYMEHThl JAPYTMX TMPU aHaJIu3€ pPe3yIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mponecce nOoCTHKEHUS! IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpaMMBbI MO
dbu3uke I YpOBHS  CcpeIHero oOmiero o0pa3oBaHMs Y OOydYarommxcs
COBEPILEHCTBYETCSA AMOIMOHAIbHBIN WHTEJIEKT, MpeAnoIararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJICTh HAINpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHON Cdephl,
OBITH YBEPEHHBIM B ce0g;

CaMOpETYJIMPOBAHUs, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJIEHHE, CIOCOOHOCTh  aAalTHPOBATHCS K
AMOITMOHAILHBIM U3MEHEHHSM U TPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHXKEHUIO LIEJd U
yClexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEWCTBOBAaThH MCXOJsS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIECHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKNBAHMIO;



COLIMAJIBHBIX HAaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOILIECHHS C
OPYTUMU JIFOAbMU, 3200TUTHCS, IPOSIBIATH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenust B 10 kiacce npeaMeTHbIe pe3yybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEPaX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B PAKTUYECKON €S TEIIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS] HU3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasi TOYKa, WHEpIMaIbHAs CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEJoO,
WJICUIbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUH 3apsi/ PU pelIeHUU (PU3NUECKUX 3a]1ay;

pacno3HaBath (U3MYECKUE SBJICHHS (TIPOLECCh) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPUU CTPOCHMUS BELIECTBA U
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKECHUE,
CcBO0OIHOE MajicHUE TN, ABMKEHHUE TI0 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBUE Te,
muddy3us, OpPOYHOBCKOE JBIWIKEHHE, CTPOCHHUE JKUJKOCTEHM U TBEPABIX T,
U3MEHEeHHEe 00bEMa Ten Mpu HarpeBaHuu (OXJIaXKICHWM), TEIUIOBOE paBHOBECHE,
UCIIApEHHUE, KOHJICHCAIUs, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIICHUE, BIIAXKHOCTD
BO3/yXa, MOBBIIICHUE JIABJICHUS Ta3a IPU €r0 HArPEBAaHUM B 3aKPBITOM COCYJE, CBA3b
MEXAYy TIapaMeTpaMH COCTOSHUS Ta3a B M30MPOIECCaX, DJIEKTPU3ALMS Tel,
B3aUMOJEHCTBHE 3apsI0B;

OMHCHIBATH MEXAHUYECKOE JBUKECHHUE, HCIONB3Yys (U3UYECKUE BEIMYMHBIL:
KOOpAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJIa, UMITYJIbC
Tena, KUHETHUYECKas OJHEPrusi, MOTCHIMaJIbHas DJHEPrus, MEXaHWYecKas paloTa,
MEXaHU4YeCKass MOIIHOCTb, MPU OINHCAaHUU TMPABWIHHO TPAKTOBATh (PU3UUECCKUMA
CMBICJI UCTIONB3YEMBIX BEITMYNH, UX 0003HAUYCHUS M €IMHUIIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONMUCHIBATh HW3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHMUS,
UCTIONB3ys (U3UYECKUE BEJIMYMHBI: JIaBJICHUE Tas3a, TeMIleparypa, CpeaHss
KMHETUYECKAsT DHEPrus XAOTHUYECKOTO JBWKEHHS MOJIEKYJ, CPEIHEKBAApATUUYHAS
CKOPOCTH MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsISI DHEprus, padoTa rasa,
KO(DPUITMEHT TMOJE3HOTO JIEWCTBHS TEIJIOBOTO JBUTATENs; TPH ONHUCAHUU
OpaBUWJIBHO TPAKTOBaTh (PU3UYECKHM CMBICH HUCIOJBb3YyeMbIX BEJIMYMH, HX
0003HaYEHUS U €AUHUIIbI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYNHAM;

ONMCHIBATh M3YYEHHBIE JJICKTPUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE
sByIeHHs (TTPOIIECCHI), MCTOJIb3YsS (DU3UYECKUE BEIMYUHBI: SJIEKTPUUYCCKUAN 3apsij,



AIEKTPUUYECKOE TOJIe, HAMPSHKEHHOCTh TOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
MIPU OMMCAHUU MPABUIBLHO TPAKTOBATH (PM3UUECKHUA CMBICI HCTIOIB3YEMbIX BEITUYHH,
uX O00O3HAUYCHHUS W CIWHUIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(bU3UYECKYIO BETUUUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (U3MYECKHE MPOIECChl W SBJICHHS, HCIOJB3YS (HU3NUECKUE
3aKOHBI M MPUHIMUIBE: 3aKOH BcemMupHoro Tsrotenus, |, Il u |1l 3akons HproToHa,
3aKOH COXPAHECHUSI MEXaHUYECKOW SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHIINIM
CYyHEpHO3ULIMK CHUJI, TPHUHIIUII PABHONPABUS HHEPLUHAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYIO TEOPHUIO CTPOCHHS BEIEeCTBa, Fa30BbI€ 3aKOHBI, CBA3b
CpelHeW KHHETHYECKOW HHEPrud TEIUIOBOTO JABUKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEPATypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTrh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €T0
MaTeMaTH4YECKOEe BBIpAKEHUE U YCIOBUS (TPaHUIIbI, 00aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHITUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HUX 0€30MacHOTO MCIOJIb30BaHMS B IOBCEIHEBHOMN
KU3HU;

BBIMIOJHATh OKCIEPUMEHTHI [0 HCCIENOBaHUIO (DU3UUECKUX SBJICHUU W
IPOLIECCOB C HCIOJIb30BAaHUEM NPSMBIX WU KOCBEHHBIX W3MEPEHUH, MpPU 3TOM
dbopmyIUpoBaTh MpoOIeMy/3ajlady M TUIIOTE3y YIEeOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOT0 000pYyI0BaHUsl, MPOBOIUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IHI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBbIC M3MEPEHUs (U3UUYCCKUX BEIUYUH, MPHU
STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHMsS] W HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHU;

HCCIIEIOBATh ~ 3aBUCHUMOCTH  MEXAy  (U3WYECKUMU  BEJIMYMHAMH  C
WCIIOJBb30BAaHUEM TMPSMBIX HM3MEPEHHM, MpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
buKCHpOBaTh Pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEITUYUH B BUJE
TaOJMIl U TPaPUKOB, JEJIaTh BHIBOBI MO PE3yIbTaTaM UCCIICI0BAHMUS;

cobyrofaTh mnpaBwia 0€30MacHOr0 TpyJa IMPH MPOBEICHUM HUCCIACIOBAHUNA B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON U  MPOEKTHOM
NEATEIbBHOCTH C HCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPONUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOUN (PU3UIECKON MOJIEINBI0, HCTIONb3YS
dbu3uYeckre 3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BBIOUPATH
(bU3UYECKYIO MOJIENb, BBIJEIATh (DU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIC
Ui €€ pelIeHusi, MPOBOJUTH PAcUy€Thl M OLEHHUBATh PEATBHOCTH IMOIYYEHHOTO
3HaYCHUS (PU3NUECKON BEITUINHBL;



pelmarh Ka4eCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTMYECKHA HEIPOTUBOPEUHUBYIO
LETIOYKY PACCYKJACHUM C OINOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS;

UCIIOJIb30BaTh MPH PELICHUU Y4E€OHBIX 3a7a4 COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPNPETALUU U IPEACTABICHUS
yueOHOM ¥ Hay4HO-TIOMYJSApHOW HMH(POpPMAIMHU, TOJYyYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3MKE B MOBCEIHEBHOW KU3HU AJIS
oOecrieyeHuss 0€30MacCHOCTH TPU OOpalIeHUU C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, AJII COXPAHEHHUS 3JI0POBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
IIOBEJICHUS B OKPY’KAIOLLEH CpeLe;

paboTatb B TIpYINIE C BBINOJIHEHUEM pPaA3JIMYHBIX COLMAJIBHBIX POJIEH,
IJIAaHUPOBATh padOTy TpyNNbl, pPAMOHAIBHO PACIPENENITh OO0S3aHHOCTH U
IUIAHUPOBATh JESTEIBHOCTh B HECTAHNAPTHBIX CHUTYALHsX, A€KBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K konmy oOydenus B 11 kiacce npeaMeTHbIe pe3ysIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MNpUMEpaxX poJib U MecTo (U3MKu B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOM MAEATEIBbHOCTHU JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (DU3UUYECKUX  MOJENECH:
TOYEUHBIA DJIEKTPUYECKUW 3apsl, Jyd CBETa, TOUYECUHBIM HCTOYHUK CBETA, SACpHAs
MOJIETIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO si/ipa MpH pelieHnH (PU3NUEeCKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECChl) U OOBSCHITh MX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKH W KBAHTOBOM (PUBMKU: 3JIEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JACHCTBHUS TOKA, B3aUMOICHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHASI MHAYKIIMS, I€MCTBUE MAarHUTHOTO MOJISl HA IPOBOIHUK
C TOKOM M [JBIXKYIIMHCSA 3apsij, OJJIEKTPOMAarHuTHbIE KOJeOaHUs U BOJIHBI,
MIPSMOJIMHEMHOE pacrpocTpaHeHue CBETA, OTPAKEHHUE, IIPETIOMIICHHE,
uHTeppepeHuus, audpakuus W [OOoJspuU3alus  CBeTa, JUCHEPCHs  CBETa,
doToanekTpuueckuii 3pdext (hororddekr), cBeToBOE IaBleHHE, BO3HUKHOBECHHE
JMHEWYAaTOro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas
PaaNOAKTUBHOCTD;

ONKCHIBATh H3YYEHHBIE CBOMCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE, IEKTPUUYECKYIO TPOBOJIUMOCTD PA3IUUHBIX CPE/) U DJIEKTPOMArHUTHBIE



sBJICHHS (TIPOIIECCHI), MCIOJIB3YS (DU3UYECKUE BEIMYUHBI: SJIEKTPUUCCKUN 3apsif,
CUJIa TOKa, BJIEKTPUUECKOE HAMNpsHKEHUE, SIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTD
MOTEHIMAJIOB, JICKTPOJBUKYINAsl CUJia, paboTa TOKA, UHIYKIHUS MAarHUTHOTO MOJI,
cuna Amrnepa, cuia JIopeHna, "HIYKTUBHOCTh KaTYIIKH, SHEPTHUS SJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MepUO U YacToTa KosieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
M CHJIa TOKa B MPOIECCE TAPMOHMYECKHUX AJICKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
pacCTOsIHME YW ONTHYECKas CHWJa JIMH3bI, MPU OINHUCAHUM NPABUIBHO TPAKTOBATH
(GU3MUECKUIl CMBICT HCIOJNIB3YEMbIX BEJIMYMH, HMX O0O3HAYEHUS U EAUHUIBI,
yKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3WYECKYIO BETUUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W IMPOIECCHI, MCHOJIb3Ys
bu3nYecKre BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa
CBETa, PHEPTUA U UMITYJIbC (OTOHA, MEPUOJ MOTypaciaga, IHEPrusi CBsI3U aTOMHBIX
a5iep, MpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PUBMYECKUNM CMBICT HCHIOIB3YEMBbIX
BEJIMYMH, UX 0003HAYCHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE IAHHYIO
(GU3UYECKYI0 BEIUYUHY C JIPYTUMHU BEJIMUYMHAMH, BBIYUCISITh 3HAUCHUE (HU3UYECKON
BEJINYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBJICHUS, HCMIONB3Ys (U3HUUYECKUE
3aKOHbl U MPUHUHUIBL 3aKOH OMa, 3aKOHBI MOCIJIEIOBATEIBHOTO U MapajuieIbHOTO
COCIMHEHUA NPOBOAHUKOB, 3akoH Jkoyns—JIeHlla, 3aKOH 3JIEKTPOMAarHUTHOMU
WHJYKIIMU, 3aKOH TPSMOJUHEUHOrO0 PACHpOCTPAHEHHSI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa i (orodddekra,
3aKOH COXpPAaHEHUS JHEPTrUM, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHEHHUS
AJEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOTO 4HMCIa, MOocTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacliajia, Mpyu 3TOM paslinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHMIlbl, OOJIACTH)
MIPUMEHUMOCTH;

ONpENEIIATh HAIPaBJIECHUE BEKTOpa UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh U OMHUCHIBATh M300paKEHHE, CO3/IaBAEMOE TUIOCKUM 3€pKaJioM, TOHKON
JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI TI0 HCCICIOBAaHUI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIOJIB30BAaHUEM TIPSMBIX U KOCBEHHBIX HW3MEPEHUN: TpPU STOM
dbopmynupoBaTh MpodemMy/3ajiady U TUNOTE3y Y4eOHOTOo IKCIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSMBIE U KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIWYUH, TPU
9TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 W3MEPEHHS W WCIOJb30BaTh W3BECTHHIC
METObI OLICHKHU MOTPEIIHOCTEN N3MEPEHHI;



HCCIIEIOBATh 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSIMbIX
U3MEpPEHUIl: TpPHU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATH pE3yJIbTaThl
MOJTy4Y€HHOM 3aBUCUMOCTU (PU3UUECKUX BETUYMH B BUJE TaONUIl U rpaduKoB, nenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOmro/IaTh MpaBujia 0€30MacHOrO TpyJa NP MPOBEICHUU HCCICAOBAHUM B
pamMKax Yy4eOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIENOBATENLCKON U TPOEKTHOM
NEATEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1a0OPATOPHOIrO
000py10BaHUS;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHOMN (DU3UUYECKON MOMIEINBIO, UCTIONb3YS
¢du3nuecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BhIOUpATh
(pU3HYECKYIO MOJENb, BBIAEIATh (PU3NUECKHE BEIIMUUHBI U (POPMYIIbl, HEOOXOIUMbIE
UIsl €€ penieHusl, NPOBOJAUTh PacyE€Tbl M OLICHUBATh PEATbHOCTh IOJYYEHHOIO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pelmaTh KaueCTBEHHBIC 3aJlayd: BBICTPAUBATH JIOTMUYECKHA HEMPOTHUBOPEUYHUBYIO
LEMOYKY pACCYKJIEHUM C ONOpOMl Ha H3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue IBJICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIE MH(DPOPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPNPETALUU U MPEACTABICHUS
y4eOHOM ¢ Hay4YHO-TIOMYJSPHOM HH(POpMANMU, TIOJYYCHHOW U3 Pa3INYHbIX
HMCTOYHHMKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMyIo HH(pOpMaLuIo;

OOBSICHSATH TPUHIUIIBI ICUCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIEro MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HM IS
obOecrieueHns 0€30MacHOCTH TIPH OOpalleHUHu C TpPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, Ui COXPAHEHHs 3/I0pOBbS U COOJIIONEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTatb B TpYMNIE C BBINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALUOHAIBHO PpACIPENeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHJAPTHBIX CUTYaAlUSIX, A/ICKBATHO OILICHUBATH
BKJIAJT K&KJIOTO M3 YUaCTHUKOB TPYIIHI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB dueKkTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ Konrpoububie IIpakTuueckue oOpa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl Bcero
padoTshI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kuemariica > 05 https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Apmaminca ! https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubmuoreka [IOK
3.1 9 0.5 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA



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

bubnunoreka LIOK
41 MeKTpoCTaTHIA 10 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
KounuectBo yacos
DJleKTpoHHbIe (LM (poBbIE)
Ne i/m HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI Konrpoububie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
1.1 MarnuTtHoe nojue. IeKTpOMarHuTHAsE MHAYKIIHS 11 15 3 httos://m.edsoo.ru/7fA1c97c
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
2.1 M : 1
€XaHUYECKHE M IIEKTPOMArHUTHBIE KOJIeOaHMsI 9 0.5 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
2.2 M 1
€XaHUYECKHUE U DJIEKTPOMAarHUTHBIE BOJIHBI 5 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onritka 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

3.1 OCHOBBI CHICITUATBHON TEOPUH OTHOCUTEILHOCTH 4 httos://m.edsoo.ru/7fA1c97c
Hroro mo pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etifs?ﬁr%fciigrou/l;fﬂwk
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Obo06maroriee MOBTOPEHNE 4 ngg;ﬁt;igﬁ}imlcg?c
Hroro no pazgeny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnsie IIpakrHyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/Ibl IO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOM i)a HOI1 K(z EI/IHII; MHUpa, B 1 bubmmorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE MPSAMOIIMHENHOE JBUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoteka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOosiHOe majieHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J(BmxkeHne 1 05 bubmmnoreka HOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH ' https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENLHOCTH [ amues.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmmorexa TIOK
P P HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cumna. IIpuHIUI Cynepno3uuu
9 cm1. Bropoii 3akoH HII),}OTOHa ?11:1 ’ 1 bubmmorexa [JOK
 DTOPOH 3 A https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOUKH
10 Tperuii 3akoH HproToHa U1l MaTepUaIbHBIX 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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TOYCK

https://m.edsoo.ru/ffOc3be8

1 3aKkoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TsKeCTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cuna ynpyroctit. 3akor yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kocxddument tpenus. Cuna
13 COl'IpO?IfIBJ'IeHI/I}I l'Iqu)/I(b,Z[BI/I)KCHI/IIf Tena B bubmorexa LOK
https://m.edso0.ru/ff0c3f76
KUJKOCTU WM ra3e
[ToctynarensHoOe U BpaliaTelbHOE ABIKEHUE
14 a0CoOMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubmmoreka [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aKOH Bbu6moteka LJOK
COXpaHEeHHUs UMITybca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u mourHOCTh cuibl. Kunetnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 brbmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHNU KHHETUYECKOW YHEPTUU
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTUs ynpyro neopmMupoBaHHOM bubnnorexa [JOK
npykuHbl. [loTeHnManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUIIBI.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHIT C
. bubmuoreka [{OK
18 M3MEHEHHEM MEXaHWYEeCKOM 3Heprun

CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOI
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponsnas padora no teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnyectBo BemiecTsa.
[TocrosiHHas ABoragpo

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc?

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AbGcomoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
VYpasuenue Menzeneesa-Knaneiipona

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambToHa. ['a30BbIe 3aKOHBI

28

29

JlaGopartopHas pabota «MccnenoBanue
3aBHCUMOCTH MEXKy apaMeTpamu
COCTOSTHUS Pa3pEXKEHHOIO ra3a

I/I3OHpOI_ICCCBI B UACAJIBHOM Ira3€ M ux
rpa(pnqecxoe MNpEaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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BryTpeHnHss dHeprus TepMOAMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

bubnunoreka LIOK

30 KonuyecTBo TemioTs! u paboTta. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJCAIILHOTO Ta3a
bubnunorexa LIOK
31 Bryte Terutonepe ay 05 https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 KonnuecTBo TEIIOTHI MpH TeIjIonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5¢c36
AnuabaTtHbIii mpoliiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh MpoIieccoB B IPUPOJIE. bubmuoreka [{OK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edso00.ru/ff0c6230
35 [Tpunmun nevicteust u KII1/ TermoBoit bubnunoreka LIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KII1/]
37 DKoJornyeckre npoodaeMbl TEII0OHEPTeTHKU
38 O6o06matomuii ypok «MonexynspHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «Momnekynsipraas pusuka. OCHOBEI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bu6muoreka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
41 AOcooTHAsS 1 OTHOCHUTEIIbHAS BIIAYKHOCTH but6mmorexa [IOK
BO3Ayxa. HachlleHHBIN map https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucramnnueckue u bubmuoteka [IOK

aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/ff0c65f0
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KpucTauioB. Kuakue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

43 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnmnoreka HOK
terutoTa miaBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka IIOK
44 v ¢
PABHEHHE TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
45 DJIeKTpHU3alus Tel. DNEKTPUUECKUN 3apsi. bubnmnoreka HOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOcébcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I)DJ'I ﬂOBO HIfKI/I 3a1f(I:H COXpaHEHUS bubmmorexa [JOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubmmoreka [JOK
To4YeuHbIil JIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ff0c6ced
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
48 [TpuHIMT CynepIo3uITnu EKTPUICCKIX bubmmorexa [IOK
P UH yHep B " P https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTHYecKoro mods. bubmmnorexka HOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUIICKTPUKH B
50 3J'IpeKT OCTaTI/I‘leI::KOM nonIe brbmmorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JudnexkTpudeckasi MIpOHUIIAEMOCTh
i bubnuotexa [JOK
51 OnekTpoéMkocTs. Konnencaro
FICKTPOCMICOLTE. ROHACHCATOP https://m.edso00.ru/ff0c7126
59 DIEKTPOEMKOCTH MIJIOCKOTO0 KOHJEHCATOPA. bubnuoteka [JOK
DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHuun neficTBUs U MPUMEHEHUE



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTpyIHOTO MpUHTEpa. DJIEKTpOoCcTaTUYeCKas
3auTa. 3a3eMIICHHE JIEKTPOIpruOopoB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsoxenue. ConpoTuBieHue. 3aKoH
Oma s yyacTka 1enu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBIICHUS»

DJEeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

DneKkTpuuecKkuil Tk B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoauMocTh. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTPUYECKUI TOK B paCTBOPax U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba
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pacIuiaBax 3J€KTPOJUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
DIIEKTPOJIN3

DJIIEKTPUUYECKHI TOK B Ta3ax.

. . bubnnorexa [{OK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [1nasma
DIeKTpuYecKre MpuOOPHl U YCTPOMCTBA U MX
64 I aKTEqGCKoe I PII)MeHSHI/Ie };'I I;lema 1 bubmorexa HOK
P P P https://m.edso0.ru/ff0c86fc
TEXHUKH 0€30IMacHOCTH
bubmuoreka [IOK
i 1
65 O0600mamui ypok «IEKTPOTHHAMUKAY https://m.edsoo.ru/ff0c88be
KoHTpoinbHas pabora 1mo Teme
66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
ANEKTPUUECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
KonrponbHas pabora no reme bubmuoteka [IOK
67 1
"OnekTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
bubmmoteka IIOK
68 i 10 1
Obobuaroutnit ypok no Temam 10 kracca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KITACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
1w/ Tema ypoka Beero Kourposbnbie IIpakTHyeckue o6pAIOBATEIBHbIE PECYPCHE
padoTshI padoThI

[TocTosiHHBIE MAarHUTHI U UX

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bubnuorexa [JOK
MAarHUTHON MHAYKUMH. JINHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHYKIAH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OnbiT Opcrena. Bzaumonelicteue 1 bubnmorexa LOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHast pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYyLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. Jlabopatopuas pabora 1 1 bubnmnorexa [JOK
«HccnenoBanue NeUCTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cunsl JlopeHua
DOnexkTpomarauTHas HHAyKIUs. [loTok

5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHJYKIKU. 3aKOH AJIEKTPOMArHUTHON
nHaykiuu dapanes

7 JlaGopatopHnas pabota «lccnenoBanue 1 1 bubnnorexka [JOK
SIBJICHUS DJIEKTPOMAarHUTHOM UHAYKIIMN https://m.edsoo.ru/ff0cal50

8 NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH. 1 05 bu6mmoreka [IOK

OJ1C camouHIyKIIMH. DHEPTUS MarHUTHOTO

https://m.edsoo.ru/ff0ca600
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I1OJIA KaTyIIKU C TOKOM. SHGKTpOMaFHI/ITHoe
I10JIC

TexHuueckue ycTpoucTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,

9
3JIEKTPOJIBUTATENb, YCKOPUTETHU
3JIEMEHTAPHBIX YACTHII, MHAYKIIHOHHAS TIeYb
10 O6o0maromuii ypok «MarauTHoOe moJe. bubnnoreka [HOK
DneKTpoMaraHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cab82
1 KonTponbnas pabota no teme «MaruutHoe bubnuorexa [JOK
rosie. DJIEKTPOMarHuTHasE UHIYKLUS https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.
12 ["apmonmnueckue xkoneOaHus. Y paBHEHHE bubnnorexa [HOK
rapMOHHYECKHX KojebaHui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnast pabota «MccnenoBanue
13 3aBHCHMOCTH TIEPHO0/Ia MAJIBIX KOJIeOaHUi
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 KOJIEOATEILHOM KOHTYpPE. AHAJIOTHS MEXT bubmorexa [IOK
ype- Y https://m.edsoo.ru/ffoch820
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KoJe0aHusIMU
®opmymna TomcoHa. 3aKOH COXpaHEHHSI
bubmuorexa [JOK
15 SHEPTUH B HJI€aTbHOM K0JIe0aTeIbHOM
https://m.edsoo.ru/ffOcb9c4
KOHTYype
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHUsX. bubnuorexa [IOK

BLIHy)KI[CHHBIe MEXaHHUYCCKHUE KOJIcOaHuUs.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pesonanc. BeinyxaeHHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO

bu6mmoreka [IOK

17 TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHHUE CUJIbI TOKA U HAIIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenaua u
noTpeOIeHNE SIEKTPUICCKON SHEPTHH
YCTpONCTBO U MPAKTHUECKOE MPUMEHEHUE
19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmmorexa LOK
. https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JJMHHIA JIeKTponepeaayd
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubnnorexka [JOK
pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMarHuTHHIE BOJIHBI, X CBOMCTBA U bubnnorexka [JOK
ckopocTs. [Ikana 3eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMITBI PaTUOCBSI3U U TEICBUICHHS.
Pa3Butne cpencts cBs3u. Pannonokarus
bu6mmorexa [IOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY httos://m.edsoo.ru/f0cC6T8
26 [IpsiMonuHEITHOE pacpoCTpaHEHHUE CBETA B bubnmnorexa [JOK

OoHOpOHOM cpee. ToueuHblli HCTOYHHK

https://m.edsoo.ru/ff0cd350
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ceera. JIyu cera

OrtpaxeHue cBera. 3aKOHbI OTPAKEHUS

27 csera. [locTpoeHne n300paxeHnii B TNIOCKOM bubmmorexa LHOK
’ p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 orpakenue. [IpenenbsHbIA yroil HOJIHOIO Bubmaorexa ITOK
p P 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHEI0 OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEeJIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3obpaxeHuil B TUH3E.
30 dopMyia TOHKOW JTUH3BI. Y BEIMYCHHE 0.5 bubmmorexa [JOK
pMY ' ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas padota «Vccrnenoanue
CBOMCTB M300pakKCHUH B JIMH3AX»
Hucnepcus cBeta. CokHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabnroieHre aucnepcuu CBeTay
33 WnuTtepdepennus creta. Judpaxnus ceera. bubnnorexka [JOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
yCIOBUS MX O€30MacCHOTO MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJTACCHYISCKOM
36 MexaHuKU. [TocTynaTel crieruaibHOl TEOPUH bubmmorexa LOK
] Y P https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
37 OTHOCUTENHHOCTD OJTHOBPEMEHHOCTH. bubnmnoreka [JOK

3aMC,I[J'IeHI/Ie BPEMCHHU U COKpAIICHUEC NJIWHBL

https://m.edsoo.ru/ffOcfa42
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DHeprus U UMILYJbC PEISITUBUCTCKON

38 yacTHUIlbl. CBS3b MAcChl C SHEPTHEH U bubmmorexa [JOK
Hbl P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
39 Kontponsnas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIIELIMAIBHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. Jueprus u bubnnoreka [HOK
HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U uccaenoBanue Gpororddekra. bubnuorexa [JOK
Onbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl portorddexra. YpaBHeHue
42 BﬁHmTegl)Ha nq:lq)@oma(b(}l@)ema «KpacnHas bubmmorexa LIOK
g AP https://m.edsoo.ru/ffod015e
rpanuna» Gotorddexra
43 JaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuorexa [JOK
XUMH4ecKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKTUIECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONHEeYHas OaTapesi, CBETOUO/T
45 Pemenune 3amad mo reme «1E€MEHTHI bu6mmoreka [IOK
KBaHTOBOW OMNTHKHW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
PROPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubmuorexa [JOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPU
48 e ey;(qo e aroma ¢ ouII{oro (I)OBHSI 3Heprm/1 bubmmorexa [JOK
pexon N ! P P https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnektpos
49 BonnoBrie cBolicTBa yacTuil. BomHb! ae bu6mmoreka [JOK
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bpoia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXIEHHOE
U3ITy4yeHue

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

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

51

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusinue paqunoakTHBHOCTH HA KUBBIC
OpTraHU3MBI

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIEeTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
PErucTpalyy 3JI€MEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTaIbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTUHBI MUPay

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucrema

Comnsaue. ConHeunast akTUBHOCTE. VICTOUHUK
sHeprun CoJiHIA U 3BE3]T

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOXKICHUU U
sBoonu CoJHIIa U 3BE3]

Muneunsiii [lyte — Hama 'anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU

KonTponbHas pabota «neMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLTMANBLHOM U dTUUECKOM
cdepax AeaTeTbHOCTH YeTTOBeKa

63

O606matonuii ypok. Poib u mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B HOPMHUPOBAHIH TIPEICTABICHUHN O
¢bu3nyeckoil kKapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O

0.5




IPUPO/IC

MaruuTHOe 1oJie. DIeKTpOMarHuTHas

06 WHIYKIUS 1
67 Onrtuka. OCHOBBI CIEHUAIBHON TEOPUH 1
OTHOCHUTEJIBHOCTH
68 KBanToBas (puzuka. JneMeHThl aCTPOHOMUHU 1 bubmumoreka [IOK
1 acTpou3nuKu https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5.5



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» dmsuka, 10 xrace/ Msaxumes [.4., byxosues b.b., Corckuit H.H. mox penakiueit

[TapdentneBoii H.A., Akuronepnoe o6mectBo «M3narensctBo «lIpocBemienner

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Poccniickas anextponnas mkona. ®usnka 10 knacc:

https://resh.edu.ru/subject/28/10/

Poccniickas smektponHas mkona. @usnka 11 knacc:

https://resh.edu.ru/subject/28/11/
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