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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K pe3ysibTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTeNbHOW Hporpammsl, npexacraBiieHHbIX B OI'OC
COO, a Takxke c yu€roMm eaepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIMK TpernojaBanus y4deOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3AUIX Poccuiickoit Oenepanuy, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIe MPOTPAMMBI.

Conmepxanue mporpaMMmbl 1Mo (U3MKE HampaBiIeHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pPE3yJbTaTaM
OOy4eHHMsI, & TAKXKE YYHUTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEXIPEIMETHBIX
CBA3€H (PU3MKM C €CTEeCTBEHHO-HAayYHbIMH Y4Y€OHBIMH IpeameTamu. B Heit
OIIPENIETSAIOTCS OCHOBHBIE €M M3Y4YeHMs (PU3MKU Ha YPOBHE CPETHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbI€ PE3yJbTaThl OCBOCHUSI Kypca (PU3MKHU: TUYHOCTHEHIE,
MeTanpeIMETHbIC, IPeIMETHbBIC (Ha 0230BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO TOJaM 00yUYeHMUS;

e cojepkaHue yueOHOTO npenmMera «Du3nkay Mo rogam o0yueHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX HPHUPOJIbI, BHICTyMas B
KauecTBe y4eOHOIo IMpeJIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIM BKIIaJl B CUCTEMY
3HaHMM 00 okpykaromieM mupe. [IkonpHbIN Kype PU3MKH — cHCTEeMOOOpa3yIoIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHbI
JexXaT B OCHOBE TIPOIIECCOB U SBJICHUHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueld u acTpoHoMmueil. lcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MaTEpHajoB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (PU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaroluxcs, B (GOpMHPOBAHHWE YMEHHI NPUMEHSTH
HAyYHBIA METO]T TO3HAHUS MIPHU BHITIOJTHEHUU UMU YUEOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢uswku s ypoBHS cpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MOCTPOEHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEpHIEHHBIM, OH COJEPXKUT MaTepual U3 BCEX Pa3AesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuayl Kypca (QU3MKH
oObeaMHEH BOKpYr (Qusnueckux Teopuid. Bemgymum B Kypce sBIsgeTcs
dbopMUpOBaHUE MPENICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puHU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaiys NpeanojaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (U3UYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTHYECKUMU MNPOOTIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku mnpeanonaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKECHUM
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TMOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TNpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe OOCYXKICHUS
po0JIeM paloOHAIBLHOTO MPUPOIONOJIB30BAHUS U YKOJIOTMUECKONW O€30MaCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Tteopun (PopMUpOBaHUE MPEACTABICHUNA O
CTPYKTYp€ MOCTpOeHUst (puznueckoil Teopuu, posin PyHIaMeHTaATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHSIX O TNPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUU U
MIPOIICCCOB).

CHUCTEeMHO-ACATEILHOCTHBIN TOAX0 B Kypce (PU3MKU peanusyeTcs Mpexe
BCEro 3a CUET OpraHU3alud SKCIEPUMEHTAIBHOU NESITEIbHOCTH 00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHSI Kypca (UBMKA — OTO HCHOJIb30BAHME CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpbIE B mporpamme 1o (u3uke oObEIUHEHBI B OOIIUM CIHCOK YUEHUYECKUX
pakTUYeCKux padoT. BeiaeneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJSE UM  OILIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMHU
o0pa30BaTeNBLHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW TUIAHUPOBAHUS W
ocHameHuss kaOmHera (Qusuku. Ilpm »TomM obecreunBaeTCs  OBJIAJCHUC
OOy4aromMUMHUCs YMEHUSIMU TIPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEAOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIWYMH U TOCTAHOBKY OIBITOB 110 MPOBEPKE
MPEJIOKEHHBIX THUIIOTE3.

bonbiioe BHUMaHUE YIENSAETCS PENICHUIO PACUYETHBIX U KaYECTBEHHBIX
3amad. [Ipu 3TOM 1711 pacyE€THBIX 3a/ad MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIENbIO, TO3BOJIAIOIINE MPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, TaK M MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesoB. [l KadyecTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UUYECKUX SBICHUNA M MPOLIECCOB B OKPY)KAIOIIEH
KU3HU, TpeOyrome BblOOpa (U3MUECKOW MOJAENM IJisi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanmsmu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY oOecreyeHnio y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus JOJIKEH U3Y4aThCsl B YCIOBHIX
MpeIMETHOr0 KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOunere (u3umku AOHKHO OBITh
HeoOXoauMoe JiabopaTopHOoe O0OOpyIOBaHUE [Jisi BBINOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M TEMOHCTPAI[MOHHOE
00opy0BaHUE.

JlemoHCTpaninonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLAIIOM MHUHHMAJIBbHOM JIOCTATOYHOCTH H  OOECIIEYMBAET TOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMme 1o (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICIOBAaHUSI  M3yYaeMbIX SBJICHHH W  TPOILECCOB, OHMIUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUH.

JlabopaTopHoe 000pynOBaHME MJIsi YYEHWYECKUX TMPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHIE TEMAaTUYECKUX KOMILUIEKTOB M 00OeCIeunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JIByX oOydarommuxcs. TemaTndeckue KOMILUIECKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIE TU(DPOBBIX JabopaTopuil.

OCHOBHBIMU LIEJIAIMH U3y4eHUS (PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

e (dopMmupoBaHHE HWHTEpeca W CTpeMJICHHsS OOYYaloIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEJIOBATEITLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (dopMHpOBaHME HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne yMmMeHUW OOBSCHATH SBICHUA C HCIOJIb30BAaHUEM
duznYeCKUX 3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMHpOBaHHE TMPEACTABICHUA O PO (UIMKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmkeHne 3TUX Lenei oOecreynBaeTcs PEIIeHHEM CIEIYIOMUX 3a7ad B

npolecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPETHET0 00111ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBbI  3HaHWMH 00  o0mmx  (QU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (HU3HUKY U
AIIEMEHTBHI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
0OBbsACHeHHST (PU3WYECKUX SBICHUHW B TPHUPOAEC U IS TPUHATHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HM;

e OCBOCHHE CIIOCOOOB peELIEHUs PA3JIUYHbIX 3aJad C SBHO 3aJaHHOM
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue (pU3NYECKON MOJIEINH, aJIeKBATHON YCIOBUAM 3aauH;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOTO TJIAHUPOBAHMS U TPOBEICHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHAlW3a W HHTEPHpPETaluu HH(pOpMaImH,
OTIpe/ieNIeHus JOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUU JJIsi Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha ypPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pPabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeliaeT BHIOOD
poBeNeHUusT J1a0OPaTOpPHBIX pPabOT U OMBITOB € YYETOM HMHIAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUarOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcepuMEeHTa W TEOPUHM B MPOLIECCE IIO3HAHUS TPUPOIBIL.
DKCIIEpUMEHT B (DU3HKE.

MonenupoBanue (u3MUECKUX SBJICHHM M MpolieccoB. HayuHble THUIOTE3BI.
duznyeckne 3aKOHBI U TEOpHH. | paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHUIMIT COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHajioroBble M IU(GPOBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepuaJbHOM TOUKH, HUX MPOEKIMM Ha OCU CHCTEMBbI KOOpIWHAT.
CroxeHue nepeMenieHu U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [epeMelIeHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHHe CBOOOIHOTO TaICHHMS.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MATEpUAIBHOM  TOYKH IO
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuona u yactora obpaiienus. LlenTpocTpemMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBanre qBUAKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne ABWKEHUS Tena, OPOIIEHHOTO TMOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagiienne ckopoCcTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii 3kcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MYTSIMH, NPONUIACHHBIMM TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KCHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuyenue aBuxeHUs Tela, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenbHOCTM  ['ammiies.  IlepBeii  3akoH  HeroToHa.
HNuepryanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoii 3akon HeroToHa
JUI. MaTEpUabHOM TOUKHU. Tpernil 3akoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro Ttsiarorenud. Cuima Tsbkectd. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buael Tpenus (mokosi, ckoibxeHus1, kauenus ). Cuna tpeausi. Cyxoe
TpeHue. Cuia TpeHusl CKONBKEHHS U cujla TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS MIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MaCcC B3aMMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec tena npu yCKOpEHHOM NOABEME Y AJCHUU.

CpaBHEeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYciioBust paBHOBECHUS TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii sakcnepumenm, 1abopamopmsvie pabomul

N3ydenue aBmxeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclnoBHI pPaBHOBECHS TBEPAOTO TeJd, HUMEKOLIET0 OCh
BpALLCHUS.

Tema 3. 3axonvl coXpaneHusn 6 MexaHuKe

NMnynse MaTtepualibHOM TOYKHM (Tesia), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibca Tejla. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOW Touku. Teopema 00 HU3MEHEHHUH
KMHETHUYECKOW SHEPTHH.

[TorennumanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYTO
nedhopMupoBaHHON — mpykuHbl.  [loTeHImanpHast  SHeprus Tena  BOJM3HU
MOBEPXHOCTH 3€MJIH.

[loreHnuanbHble W HEMOTCHIMAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CUJ C W3MECHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEl.
3aKOH COXpAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHndeckre yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHUE: BOJAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa MOTEHIIUATBLHON SHEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsI3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHUH
TeJIa Ha TPUMEPE PACTSIKECHUSI PE3UHOBOIO KI'yTa.

Pa3znen 3. MouiekyasipHas pU3NKA ¥ TEPMOJIUHAMHUKA

Tema 1. Ochoébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJECHCTBUS YacTULl BellecTBA. MoJaenu CTpPOEHUs Tra3oB, XUIAKOCTEW U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeel. Macca u
pa3mepsl Mosiekyll. KonnuectBo BemectBa. [loctostHaas ABorapo.

TennoBoe paBHOBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mognens  upeanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATIbHOTO Ta3a. AOCONIOTHas TeMmIepaTrypa Kak mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO JABWKEHUA dYacthil rasza. l[llkana
temneparyp KenbBuna. ['azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanelpona.
3akon JlanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBIeHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 TUDPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HIUTIOCTPUpPYIOLIas IPUPO1y AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJACAIBHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHue Macchbl BO3JyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoauHamMuueckass cucremMa. BHYTpEHHssI SHEPTUS TEPMOJAMHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEaJbHOro  rasa. Buapl  Temionepeaadu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI pU TEIUIonepeaaye.

[Tonsitue 06 ammabatHOoM mporecce. I[lepBhlii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne TmepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaM. ['paduyeckas
MHTEepHpeTanus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TennoBble  mMamwuHbl.  [IpyHOMIIBI ~ JEMCTBUST ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3zoBaHuss SHEpPrHM B TEIUIOBBIX MamuHax. Ko3pduimeHT mosie3Horo
nevctBus TemtoBor mamwmHbl [{ukn Kapro m ero kosdduimeHT mosie3Horo
JNENUCTBUA. DKOJIOTHUECKHE MPOOJIEMBI TETIOPHEPTETUKH.



TexHuyeckre YCTPONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEW 3HEpruu Tejia MpPHU COBEPLICHUU pPadOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUIEOAEMOHCTpALUA).

W3meHeHne BHyTpEeHHEN SHEpPruu (TeMiiepaTypbl) Teaa Ipu TeIuionepeaaye.

OneiT MO anuabaTHOMY paCUIMPEHHMIO BO3JyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusi, peakTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONIOTHAA U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HaceblllleHHbI map. YenbHas TeraoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuibl. CoBpeMeHHble Matepuanbl. llnaBneHue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa rmiaBienus. Cyonumanus.

VYpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckre yCTpOCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX MAPOB.

Kunenuve npu moHUKEHHOM JIaBJICHHH.

CriocoObl M3MepeHuUs BIAXKHOCTH.

HaOmroienne HarpeBaHus U IJIABJICHUS! KPUCTAJTMYECKOTO BEIIECTBRA.

JlemoHCTpanus KpucTalioB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znen 4. DiekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpuzauusi TeA. OJEKTpUYeCKUid 3apsan. [IBa Buaa »IEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKYU, AMANEKTPUKH U TOJYHNPOBOJAHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsinoB. 3akoH Kynona. ToueuHbll 3E€KTPUYECKUI 3apsi/l.
Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnonis. IlpuHinmn



CYNEPHO3ULIUNA HIEKTPUUYECKUX Toyeil. JIMHUKM HanpsyKEHHOCTU JJIEKTPUUYECKOTO
OJISL.

Pabora cum  snektpocrarmueckoro  monis.  [lotenmman.  PasHocTh
NOTEHUUAJIOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
Jwusnexrpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh IIIOCKOTO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3aluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN aIllapar, CTPyWUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPHUKY B JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paziuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBUS CYHIECTBOBAHUS BJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOAHHBIN TOK.

Hanpsioxenue. 3akon OMa Juist yqacTKa LEIu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YJAEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOITHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoiHOCTh
AIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja M BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMblkaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
COMPOTHUBJIEHUSI METAILIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOJHUKHY. CobOcTBenHas u puMecHast MPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoicTBa P—N-miepexoa. [1omynpoBoHUKOBEIE IPUOOPHI.

DNeKTpUYeCcKuid TOK B  pacTBOpaXx M  paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOJIUTAYECKAS JUCCOUUALINS. DIEKTPOIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHUYecKHuEe YCTPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKK TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIA U0/, TAIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA Y HaIPSKEHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.

[Ipsmoe wW3MepeHne dIEKTpOABWKyIIEeH cuibl. KoOpoTkoe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa M IpOBOAUMOCTb BO3yXA.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3y4yeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHUIIbI UCTOYHUMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenue amekTpoiumsa.

MexknpeaMeTHbIe CBA3U

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMH MaTeMaTUKH,
OHOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHHE, HAay4HbIN (akT, rumoresa, (pusmueckas BeIUYUHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHHWH, JuHEHHas QyHKUIUA,
napabona, runep6osia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMH Ha OCU KOOPJMHAT, CI0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe JABUXKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIIONEpPEIayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHME CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAs IHCCOLUALNS,
rajJbBaHUKA.

I'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, MOJIIMIIHUKU, HWCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYrue), ABUTATEb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XONOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FATbBAHUKA.

11 KIJACC

Pa3znen 4. DiekTpoauHaAMHMKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBMe€  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop marHuTHOM wWHAYKUMU. lIpuHuumn cynepno3nnnu
MAarHWTHBIX TOJeH. JINHMM MarHUTHOW MHAyKuMH. KapTuHa JIMHUM MarHUTHOU
WHIYKIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1I0JI€ TOPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MAarHuTHOIO TIOJIA JUIMHHOTO IPSIMOIO IPOBOJHMKA W 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Opcreaa. BzauMoaencTeue mpoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJlyJIb U HallpaBJICHHE.

Cuna Jlopenuia, e€ MoayJib U HampaBJiieHUE. J|BH)KEHHE 3apsSyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOM MHAYKUMU. [loTOK BekTOpa MarHUTHOU
WHIAYKIUU. OJIEKTPOIABWKYIIAs CWIA WHAYKUWHA. 3aKOH DJIJIEKTPOMArHUTHOM
nHaykuun @apanes.

BuxpeBoe »eKTpUYecKoe ToJie. ODNEKTPOABIKYIIAs Cuia WHIYKIHH B
IIPOBOJHUKE, IBHXKYLIEMCS TIOCTYIIATEIBHO B OJJHOPOTHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTE.  SIBIEHWE CaMOMHAYKLUHU. OJEKTPOJBHKYILAS  CHIIA
CaMOMHIYKLIAH.

OHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DIEMEHTapHBIX
YaCTHULl, NHIYKIIMOHHAS I1E€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHAM UHAYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHOW UHAYKIUU.

[TpaBuino Jlenua.

3aBUCUMOCTh JJIEKTPOJBHKYILIEH CHIJIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3y4yeHne MarHuTHOIO IOJISI KaTYIIKH C TOKOM.

HccnenoBanue NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS JIEKTPOMArHUTHON MHIYKIUU.

Pa3nen 5. Koj1e0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHblE KOJ1€OAHUA

KonebarenrHast  cucrema. CBOOOOHBIE  MEXAaHUUYECKHE  KOJIcOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢asza KojieOaHUH.
[IpyXVHHBIN MasTHUK. MaTeMaTH4EeCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOAHMSIX.

KonebarenbHbiit KOHTYp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U
AJIEKTPOMAarHUTHeIMH KoJebanusimu. @dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJICATHHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaruux KojeOaHusx. BeIHYKeHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeiHyX€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMIAJNBHBIA TEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUIMTYJIHO€ W JICHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE BIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU IPOU3BOJICTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HH.

TexHndeckre yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoieOaTeNnbHON cUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MAsTHHK).



HabGmronenue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYXACHHBIX KOJIEOAHUIA.

HaOmronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHHM) AJis
ANIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpu MocnenoBaTeIbHOM COEIWHEHHH PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MalbIX KOJEOAHHWM I'py3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LEMA W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 60JIHbL

Mexanuyeckue BOJIHBI, yCioBUs pacnpocTtpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHuss H JJiMHa BOJHBL. [lomepeyHbie W MPOAOJBHBIC BOJIHBI.
HUuTtepdepenius u nudpakius MEXaHUIECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYECHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexTpomarautHol BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsipu3aius, nudpakius,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TelIeBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JAMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpocTpaHEeHNE MOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenue oTpaxkeHus U MpeJoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne uatepdepeHiinuu u 1uppakiuy MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGmroneHnue cBsi3W TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOW KojeOaHui.



HccenenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXkCHUE,
IpeIOMJICHUE, TTOSpU3aIs, TuGpaKiys, HHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. IIpsmMoiMHENTHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKa3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB 0enoro cera. LBerT.

ColOuparomie U pacceuBaroimiue JuH3bl. ToHkas JuH3a. DOKycHOe
paccTosTHUE W ONTHYECKash cujia TOHKOM auH3bl. [locTpoeHue wu3zo0pakeHUl B
coOuparoluX U pacceuBaromux JuH3ax. Dopmylia TOHKON JTUH3BI. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBast ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HabOmoleHWS MaKCUMYMOB W MHUHUMYMOB B HHTep(EepeHIIHMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTePEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: OYKH, JIyla,
dboToanmapaT, MPOCKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(PpaKIMOHHAS pelIEéTKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEWHOE pacHpOCTPAHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETA.
OnTuyeckue mprudOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3aX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Hab6mronenne natepdepeHnm cBeTa.

HaGmronenne nudpakiuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO PU3MBI.

[Toydenue cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

HabGmronenue monsipu3aiumy cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol



W3mepeHne rnokasaTesist peJoMIIEHUs CTEKIIA.
HccnenoBanne cBOWCTB H300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  [locTynarsl
CHEUAIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOXYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U COKPAILECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBsi3u 3HEPrUM POTOHA € €0 YACTOTOU. DHEPrUsl
Y UMITYJIbC (POTOHA.

OtkpeiTHe 1 UccienoBanue poroapdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DinmteitHa mis dotodrddexra. «KpacHas rpaHuiiay
dboToaddexra.

JHasnenne ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuuecKue YyCTpOCTBA M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToMaATUMK, COTHEUHAsS OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oto3(h(DHEeKT Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo GoTodddexTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbITel Pezepdopna 1mo paccesHuo o -4acTHII.
[ImanerapHas Mogzenb aroma. Iloctymarel bopa. M3nydenue u morusoiieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS SHEpPTUM Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJIOPOJA.

BoustHOoBBIE cBOMicTBA yactull. Bosusl ne bpoisa. KopnyckyiisspHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGmronenue nmHelyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii 3kcnepumenm, nabopamopuvie pabomul

HaOnroienue IMHEM4aToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJOKHOCTh CTpOeHHs sapa. OTKpbiTHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3nydeHus. CBolictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue pagri0aKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens siapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnan. OIEKTPOHHBII W MO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHblie cuiibl. JledekT maccel aapa.

SAnepHble peakuuu. JleneHue u CUHTE3 aep.

SAnepnwiii peaktop. Tepmosimepubiii cuuTe3. I[IpoOiieMbl W MEPCHICKTHBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacThUllbl. OTKPBITHE NO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EMMHCTBO (Dpr3ndeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa U IMPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI aCTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&nnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConuHeyHas cucrtema.

Connue. ConHeunasi akTuBHOCTh. Mcrtounuk sHeprum ConHIa U 3BE3.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpaMma «CHEKTpaJIbHbIA KJIACC —
CBETHUMOCTB». 3BE3NIBI TJIABHOM IOCIEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3]l TJIaBHOM IOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoJironun ConHIa u
3BE3/1. DTambl )KU3HU 3BE3I.

Mnineunstii [Tyt — Hama ['anaktuka. Ilonoxenue u aBukenue ConHia B
INanaktuke. Tunel raakTuk. Paguoranaktuky u kBasapbl. YEpHBIE AbIPBI B sApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ima. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyyeHue.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUI JIsl OTIpE/ICTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromniee NOBTOPEHUE

Ponp ¢Qusuku W acTpOHOMHUHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKOl KapTUHBI MUpa B OOIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O PUPOJIE.

MexknpeaMeTHbIe CBA3U

N3yuyenue xypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISETCS C
Y4ETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MAaTEMaTHKH,
OHOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAy4HbIH (akT, rumnoresa, (uU3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaAOMIOJICHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJICIh, H3MEPEHUE.

Mamemamuxka: pemieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCHU KOOPAWHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIHM, TpPU3HAKH TOM00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUTONIAIN TUIOCKUX (puryp u 00bEMa Ted.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TpUpoJie, KoJjiebaTeabHbIe
JIBMKCHUS B KMBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B JKUBOU INPUPOJIE, ACUCTBUE
paJualiy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOW PEMETKUA, CIEKTPATbHBIN
aHaJu3.



l'eocpagpua: marHuTHbBIE TOJIOCA 3€MIIM, 3aJ€KH MArHUTHBIX  PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEeHEepaTOp IEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, DPaJaap, PagUONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIA amnmapaT, BOJIOKOHHas ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOTO TpenMera «Du3nMKay HAa YPOBHE CPETHErO O0OIIero
oOpazoBanus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npeaMera « Du3nka» JOJIKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXcsli PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TMO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3alid OCHOBHBIX HAIPAaBJICHUI
BOCIIUTATEIILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIUUA O0YHAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKUX M
JIEMOKPAaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIlNy;

YMEHHUE B3aUMOJECHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UIECHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOLICHUE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMUMBOTO OYyAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pusnueckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM NpodeCcCHOHATBHOU AESITENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oyay1iei npodeccun U peaan30BbIBATh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIACTH
(U3HUKM HA TPOTSKEHUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HaHUE IJI0OAIBHOTO
XapakTepa dKOJIOTHYECKHUX IpooiieM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUI B OKPYIKAOIIEH Cpelie HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHUe OMNbITa ACATEIBHOCTH JKOJOTWYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NYECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOM JEATEIBHOCTH, TOTOBHOCTh B IIPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBIIATh  NPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeATEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA
ba3oBble 1oruyeckue 1eicTBUA:
CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENU JEATENbHOCTH, 3a4aBaTh IAPAMETPBI M KPUTEPUH HX
JOCTUKEHNS,
BBIABJIITD  3aKOHOMEPHOCTM M INPOTUBOPEYMS B  PACCMaTpUBAEMBIX
(bU3NYECKUX SBICHUSIX;
pa3palaThiBaTh IUIaH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepUAIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIILTATOB
LIEJISIM, OLICHUBATh PUCKU IOCIIEICTBUM AEATEIbHOCTH;
KOOPAMHUPOBaTH U  BBIIOJHATH pabOTy B  YCIOBUSIX  pEAIbHOrO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aWMOJECHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE IPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarejabcKkue 1eMCTBUA.
BJIAJICTh HAyYHOW TEPMUHOJIOTHEW, KIIIOYEBBIMU NOHATUAMH U METOJAMU
busznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESTENbHOCTH
B 00nacTu (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a4a4y (U3NYECKOTO COACpKAHUS, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BHUJAMU JICATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPEeTallii, MPeoOpa3OBaHUI0O M TPUMEHEHUIO B PA3IUYHBIX y4EOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3AAHUU YUE€OHBIX MMPOCKTOB B 00JACTH (PU3UKU;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3UpPOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ peIIeHHs, HaXOAWTh apTyMEHTHI JJIs JT0Ka3aTehCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MMapaMeTPhl U KPUTCPUHU PEIICHIS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHUS 3aJaydl  pPe3yibTaThl,
KPUTHUYECKA OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OPMYJIHUPOBATh COOCTBCHHBIE 3aJadd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (DU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUS 1O (HU3MKEe B MPAKTUYECKYIO 0OIacTh
KU3HECITCILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXO/BI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanmueii:

BJIQJICTh HABBIKAMH TOJyYeHUs MHPOpMAIK (PU3UUECKOTO COJICPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaAMOCTOATEIHHO OCYIIECTBIISTh TOUCK, aHAJIN3,
CHUCTEMATHU3AIMIO W WHTEPIPETAINI0 MHPOPMAIMK PA3IUYHBIX BHIOB U (HOpM
MIPECTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIb30BaTh  CpPeACTBAa  WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHU3alMOHHBIX
3a7lad ¢ CcoONMIoJieHHeM TpeOOBaHUM JPrOHOMUKH, TEXHUKA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPEKCHHS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUS B PA3NMUHBIX (PopmaTax ¢
yu€TOM Ha3zHAYCHHUS HMHPOPMAIUH U IEIEBON ayAUTOPUH, BEIOUPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHHMKaTHBHBIE YHMBeEpPCAIbHbIe YUeOHbIe 1elCTBUA:
OCYHIECTBJIATh OOIIEHME Ha YpoKax (U3UKK U BO BHE-YPOUHOM
NesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIIKA  KOH(MIMKTHBIX CUTyallMd U  CMSr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh U HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M MHIMBHIYyaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWCTBHM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEMN Ka)A0Tr0 YieHa KOJIJIEKTHBA,

IPUHUMATh LEJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh ACUCTBUSA IO €€ IOCTHKCHHUIO: COCTAaBJIATH IUIAH JIEUCTBUIA,
pacnpenensaTh poiad ¢ YYETOM MHEHHHM Y4YaCTHHUKOB, OOCYXAaTh pPE3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXKJIOTO Yy4YacTHHKA KOMaHAbI B
OOIIMI pe3yabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE TIPOEKTHI, OLEHHMBATh WAEH C IMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBHS
Camoopranusamnus:

CaMOCTOATEIFHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEILHOCTh B 00JIaCTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJHEHUS MTPAKTUYECKON pabOThI C y4ETOM UMEIOIIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUI;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacupsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JeaaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO SPYJIUMLIMUA B 00JIacTU
(U3HUKH, TTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTH KOPPEKTUBHI B JIESITECIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENBHON  pedUuieKCMH Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIAUTENBHBIX MPOIECCOB, HMX PE3YJbTATOB U
OCHOBaHUI;



WCITIOJIB30BaTh MPUEMBI peIIeKCHH JJI OIEHKH CUTYyalluH, BEIOOpa BEPHOTO
peEIICHHS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 UX
CHUKCHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHTBl JAPYTHX NPU aHalu3€ pe3yJbTaTOB
JeSITENIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTRBA,;

OpPUHUMATh MOTHUBBI W apPryMEHThl JPYrUX IMpU aHaIU3e pe3yJIbTaToB
e TeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpouecce AOCTHXEHHS TUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEBI
no ¢u3uKe g YPOBHS cpelHero oOiiero oOpa3oBaHUs y OOyYarolmuxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, MpeANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIEHOE
COCTOSIHHE, BUICTh HAMpPAaBICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHATBLHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJb, yYMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHE, CIIOCOOHOCTh aJanTHpPOBAThCS K
OMOIMOHAIIEHBIM U3MEHECHUSIM | MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMH, BKIIOYAIOMICH CTpeMIIEHHE K JOCTHIKCHHIO IIeNTd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TpPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJiacce npeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Yy O0YUAIOITUXCS YMEHUMN:

JIEMOHCTPUPOBATh HA TMpPUMEPaxX PoJib U MeCTO (GU3HKKA B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JIFOIEHU;

YUUTHIBATh TPAHUIBl TNPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHuabHas TOYKa, MHEepIUaIbHas cucTeMa OTcu€ra, aOCOMOTHO TBEPIOE TEJO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUCCKUH 3apsij] MPU pPeIIeHn: (PU3NIECKUX 3a71a4;



pacrno3HaBaTh (pu3MYecKue SBJICHUS (IIPOIECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOpHUM CTPOCHHS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MOPSIMOJIMHEITHOE
JBIKEHUE, CBOOOJHOE TMaJeHuE TeN, ABMKEHUE M0 OKPYKHOCTH, HWHEpIIHUs,
B3auMojiericTBre Tei, 1uddys3us, OpOyYHOBCKOE JIBIKEHHE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ MTPU HAarpeBaHUM (OXJIaXKICHUH ), TEIIIOBOE
paBHOBECHUE, UCIApEHUE, KOHJCHCAlUs, IJIABJIICHHE, KPUCTAJUIM3allMs, KUICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE IaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy IapaMeTpaMH COCTOSHUSI Ta3a B M30Mpoleccax,
AIEKTPU3AIUs TE, B3aUMOACHCTBHUE 3aps0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHUE, UCMOJBb3Yysl (U3NYECKUE BEJIUYUHBI:
KOOpAWHATA, NyTh, MNEpPEMEIIEHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasl DHEprusi, MOTCHIIUAbHAS SHEPTUsl, MEXaHUYeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; TPU ONUCAHWU TIPABWIBHO TPAKTOBATH
(U3UYECKUII CMBICT HCHOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHUS U EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

OMKCHIBATh HM3yUYCHHbIE TEIUIOBHIE CBONCTBA TEI M TEIJIOBBIC SIBICHHUS,
UCTIONIb3YsT (U3MYECKUE BEIWYUHBL: JaBJICHHE Tas3a, TeMIepaTrypa, CpeIHss
KHUHETUYECKasi PHEPrys XaOTUYECKOIO JBIKEHUS MOJIEKYJI, CpeIHEKBaApaTUIHAsS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJe3HOTO JIEWCTBUSI TEIJIOBOTO JBUTATENsl; TMPU OIMMCAHHUH
MPaBUJIBHO TPAKTOBaTh (PUBMUECKHM CMBICT HCIMONB3YEMBIX BEIMYMH, WX
o0O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTUCHIBATh U3YYEHHBIE AIIEKTPUUECKUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIb3Y (DU3UUYECKUE BEJIMYMUHBI: DJICKTPUUECKUNA 3aps,
ANEKTPUYECKOE MOJIe, HAMPSKEHHOCTD MOJISI, HOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB;
NPy OINMUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUS] M EIUHUIIBI; YKa3bIlBaThb (POPMYJIbI, CBS3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHANM3UPOBATh (PU3UYECKUE TPOIIECCHl U SIBJICHUS, UCTONB3Ys (hU3ndeckue
3aKOHBI W TIPUHIMIIBL 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHCHUS UMITYJIbCa,
NPUHIUAN CYNEPIO3UIMA CHJI, TPUHIIMI PABHOIPABUS WHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO0 CTPOCHHS BEIECTBAa, Ta30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMIepaTypol, MEepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GbOopMyIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHUE U YCJIOBUA (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIE TIPUHIMIMBI JCHCTBUS MAIMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUS WX O€30MaCHOTO HMCHOJb30BAHMS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUWA W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHH, MPU ITOM
dbopmynupoBath MnpobieMy/3aiady U TUNOTE3y Y4YeOHOro HSKCIEpUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYyAOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISTh MPSIMBbIC ¥ KOCBEHHBIC U3MEPEHUST (U3MUCCKUX BEITUYNH, TTPH
ATOM BBIOMpPATh ONTHMAIBHBIN CIOCOO0 M3MEPEHHS M WCIOJIh30BAaTh HW3BECTHHIC
METO/Ibl OLICHKH TOTPEIIHOCTEN NU3MEPEHUN;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCHpPOBATh PE3YyNbTATHl IMOJYYCHHOW 3aBUCHMOCTH (M3MYCCKUX BEIMYHH B
BUJIe Ta0nuIl U TpaduKOB, AeTaTh BHIBOABI IO Pe3yabTaTaM UCCIICTOBAHUS;

coOJI01aTh MpaBuiia 0€30MacHOro Tpya MPHU MPOBEACHUN HCCIEAOBAHHUMN B
pamMKax yd4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW U MPOEKTHOU
JESTEIbHOCTH C WCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M J1a00paTOPHOTO
000py10BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3YsI (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJMMBIC ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
TIOJTYYCHHOTO 3HAYCHUS (PU3HYCCKOU BEIIMIUHBI,

peniaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY pPACCYXIACHUN C OMOpPOi Ha W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue SBICHNUS,

UCTIONB30BaTh  MPH  pEImIeHWH  y4eOHBIX  3a7Jad  COBPEMCHHBIE
UH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAINH
Y TIPENICTABIICHUS YYeOHON M HAyYHO-TIOMYJISIPHON HH(POPMAIINU, TTOTYISHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyr0 HHHOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHMCKUX M 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE IPOIIECCOB OKPYKAIOMIET0 MHpa, B pa3BHUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MpU 0OpaIIeHUH ¢ TpUOOpaMu U TEXHUUECKUMHU



YCTPONCTBAMH, NI COXPAHEHUS 370POBBS U COOMIOCHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B TIpYINE C BBINOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYMIbI, PAIMOHAIBHO PACHPENeNATh OOS3aHHOCTH H
IJIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIICMEI.

K xoniy obydenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Yy O0YUAIOIITUXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPa, B Pa3BUTUHM COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIBHOCTH JIFOAECH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYECKOi KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEUHBIN AJEKTPUUECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHUK CBETA, siACpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO siipa MPHU PEIICHUH (PU3NUECKUX
3a/1ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PU3MKU: DIEKTPUUYECKAsT TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aWMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHAasE WHAYKIWSA, JCHUCTBUE MArHUTHOTO TIOJS HAa
MPOBOJAHUK C TOKOM M JBIDKYIIUMHCS 3apsll, SJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, MPSIMOJIMHEHOE PAcHpOCTPAHEHUE CBETA, OTPAXEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOJSpHU3alus CBETa, JUCIEPCUS CBETA,
dboTtoanekTpudeckuit 3pdext (poTodrddekT), cBeToBOE AaBIEHNE, BOSHUKHOBECHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

ONUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (JIIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHUE,  JJIEKTPUUYECKYIO  MPOBOAUMOCTh  Pa3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOIECCHI), HCIONB3YysS (PU3MUECKHUe BEJIWYUHBI:
ANIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJIEKTPUUECKOE HAmNpsHKEHUE, JICKTPUUECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOBIDKYIIAs cujia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJjs, cuia Awrmepa, cwia JlopeHua, MHIYKTUBHOCTh
KaTYILIKW, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsji W CWia TOKa B IIpoliecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJia JIMH3bI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATh (PU3UUECKUN
CMBICIT HCIIOJIb3YeMBIX BEJIWYMH, HMX OOO3HAYCHHs M CIWHHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMY;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHI, HCIOIb3YS
¢usznyecKkue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUOJ MOTypachajia, SHEPTUS CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUECKUH CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M E€JMHHUIIBI, YKa3biBaTh (POPMYIIbI,
CBSI3BIBAIOIUE JAHHYIO (PU3WYECKYI0 BEIMYUHY C JPYTUMH BEIUYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKUE TMPOIIECCHl U SIBJICHUS, UCHONB3Yys (pu3ndeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3akoH J[xoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUH, 3aKOH NPSAMOJUHEHHOTO PacHpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHHSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE OiHIITEHHa mns Qororddekra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUYECKOTO 3apsifa, 3aKOH COXPAaHEHUsI MacCOBOr0 4HMcia, mocryinartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BBIpAXKEHHWE U YCIOBUS (TpaHMIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENEIISITh HAIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TIOJISI TPOBOJAHHUKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHia;

CTPOMTh W OIHCHIBATh H300paKeHHE, CO3[aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIb30BAHUEM INPSMBIX M KOCBEHHBIX HM3MEPEHMI: NPHU 3TOM
dbopmynupoBath npobiieMy/3amadyy M TUIOTE3y Y4YEOHOro HJKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYyAOBaHMS, NPOBOAUTH OMBIT U
bopMyIHpOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSAMbBIE M KOCBEHHBbIE U3MEPEHUS (DU3UUECKUX BEJIUYWH, MPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CMOCOO M3MEPEHHUS M WCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKMX BEJIMYUH C HCHOJIb30BAHUEM
NpSIMBIX HU3MEPEHUM: TMPH DTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh
pPE3yNbTAThl MOTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOIHI] U
rpaduKoB, AeIaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jiro1aTh MpaBuiia 0€30MacHOroO TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIEeIOBATEIbCKOM W MPOEKTHOU
JESITEIbBHOCTH C WCIOJB30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyI0BaHUS;

pemath pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (PU3NYECKOH MOJEIBIO,
UCIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4u



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIACHATh (DU3UUECKUE BEIUMUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIC ISl €€ pelleHusi, MPOBOAUTh PACUEThl M OLICHHWBATH PEaTbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NYECKOM BETNUHHBI;

pelaTh Ka4eCTBEHHBIE 3a7a4i: BRICTPAUBATh JIOTUYECKH HETTPOTHBOPEUNBYIO
IIETI0YKY PacCy)XICHHH C OMOpOoW Ha H3y4EeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue SIBICHNUS,

UCTIIONB30BaTh  MpPH  pEIIEHMH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUHU JJISl TIOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALIUH
U TIpe/CTaBICHUs Y4eOHOW W Hay4YHO-TIONYJISIPHOW MH(OpMAIMU, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOJTy4yaeMylo HH(POPMAILIUIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO HMCIIOIb30BAHMS B MTOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKHU M TEXHOJIOTHII;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Ui obecrieyeHus1 0€30MacCHOCTU NPU 00palleHuy ¢ TpuOopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMHU, JUIsl COXPaHEHUS 3/I0pPOBbS U COOJIOJCHUSI HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXAIOLIEH CPEJIE;

paboTaTh B TpyNIE C BBHINOJHEHHEM pAa3JIMYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALMOHAIBHO paACHpPEleNaTh OOA3aHHOCTH MU
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIeKBaTHO OL[CHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB IPYIIIBI B PELLIEHUE pacCMaTpUBAEMOil MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne ni/nn P Kourposbnble IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunewatika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamitka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIe Nepexoabl

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



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

Hroro no pazneny

Paznea 4. 3JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 EKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/m P Konrpouabusie IlpakTHueckue (witcpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazpen 1. QJIEKTPOJJMHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOoMHOE SApO

Utoro no pazneny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:cﬁ)groulli £41007¢
Hroro no pasneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 ng;;ﬁf;%grou/s £41007¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo 4acos JJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/m Tema ypoka Kontpoabsubie IIpakTuueckue op
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 06.09.23 bubmorexa LIOK
v A T https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeTr0 MUpPa
Ponb u MecTo pusuku B 08.09.23
5 (GhOopMHUPOBaHUK COBPEMEHHOM 1 bubnunoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATETHHOCTH JIIOIeH
MexaHn4eckoe JBUKEHHUE. 13.09.23
3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpPHOE ITPAMONIMHEHOE 1 15.09.23 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NPAMOIUHENHOE 1 20.09.23 bubnmoreka [JOK
JIIBIKEHNE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHue. Y CKopeHue 1 22.09.23 bubnmoreka [JOK
CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE. 27.09.23
7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. 1 29.09.23 bu6mmoreka [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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun 04.10.23
9 cyrnepno3unuu cui. Bropoii 3akox bubmmorexa [TOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuaibHOM TOUKU
10 Tperwnii 3akon HeroToHa 1151 06.10.23 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna 11.10.23
11 TshxecTH. [lepBas kocMuueckas bubmorexa HOK
P eP https://m.eds00.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 13.10.23 bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumuent tpenus. 18.10.23
13 Cuita conpoTHUBIIECHHUS IIPU IBH)KEHUN bubmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
ITocTynarensHOe U BpallaTeibHOE 20.10.23
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH, 25.10.23
15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE JBU)KEHUE
PaGoTta 1 MOIITHOCTH CHITBI. 27.10.23
16 Kunernueckas sueprus bubnnorexka [HOK
MatepHuaabHON ToukH. Teopema 06 https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
17 [ToTeHmanpHas YHEPTHUS. 08.11.23 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEpPTUs YIPYro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IToTenumanbpHble M HEMOTEHIIMAJILHBIE
cuitbl. CBs3b paboThHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeTl.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbhas pabota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

10.11.23

15.11.23

17.11.23

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

22.11.23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

24.11.23

23

24

Macca monexyi. KonnuectBo
BemlecTBa. [locrossuHas ABoraipo

Tennosoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkxana remneparyp

29.11.23

01.12.23



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypasaenue MKT 06.12.23 https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa 08.12.23

26 CpeIHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 13.12.23
JlaGopaTopHnas pabota 15.12.23

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a

29 N3omnporiecchl B nacaIbHOM Ta3e U UX 20.12.23 bu6mmoreka [JOK
rpaduyeckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus 22.12.23
TEPMOJIMHAMHYECKON CUCTEMBI U

30 cnocoObl e€ n3meHenust. Komamaectso bubnuoteka [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

31 Bust Temonepeadn 27.12.23 bubnmoreka [JOK

https://m.edsoo.ru/ff0c5c36

VY ienbHas TEIIOEMKOCTH BEILIECTBA. 29.12.23

39 KonunuecTBo Tennotel npu bubnuoreka [IOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
porecc

33 IIepBrIil 3aKOH TEPMOAUHAMHUKH U €70 10.01.24 bu6mmoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
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HeoOpaTtumocTs nporeccos B 12.01.24
34 npupoze. Bropoii 3akon bubmorexa LOK
pHpoAe. BTOp https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevictus u KI1J TermoBoit 17.01.24 bu6mmoreka [JOK
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI 19.01.24
37 DKoJoru4eckue npooIeMbl 24.01.24
TETUIOHEPTETHKHU
38 O6o6maromuit ypok «MomnekynsipHas 26.01.24 bu6mmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KouTponbhas pabota mo Teme 31.01.24
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa [OK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. 02.02.24 bubnnorexka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOcCo0THAS U OTHOCHUTEIIbHAS 07.02.24
41 BJIAXKHOCTh BO3yXa. HachIeHHBIN bubmoreia LHOK
Ayxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u 09.02.24
aMmopdHbIe Teaa. AHU30TPOITHS
42 013017113((:'};13 KPHCTAJIOB X(T; KHue bubmorexa OK
p - https://m.edsoo.ru/ff0c65f0
KkpucTtauibl. COBpeMEHHbIE
MaTepHuaIbl
[LnaBnenue u KpUCTaNIM3aLMSL. 14.02.24
43 VY enpHas TEII0Ta IJIaBICHUS bubmoreia OK
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
16.02.24
44 YpaBHEeHHE TEIJIOBOTO OanaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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Onexrpuzanus Tei. JIEeKTPUIECKU 21.02.24
45 3apsia. J{Ba BUIa SJIEKTPUYECKHUX bubmorexa [IOK
P P https://m.edsoo.ru/ff0c6bcc
3apsI0B
[IpoBOAHMKH, AUDIIEKTPUKHU U 28.02.24
46 MOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHUS bubmoreia OK
i ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3aps10B. 3aKOH 01.03.24
47 Kynona. ToueuHslil 3eKTpuIeCKui bubmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTD 3JIEKTPUYECKOTO 06.03.24
48 nons. [puHumn cynepnosuuuu bubnuorexa [IOK
3JIEKTPUYECKUX NoJied. JInHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro 13.03.24
49 nosist. [lorenuuman. PazHocts bubmorexa [JOK
' ’ https://m.edsoo.ru/ffoc6f00
MOTEHI[UAJIOB
[IpoBOIHMKY M AUDIIEKTPUKU B 15.03.24
50 3JIEKTPOCTATUUECKOM I10J1€ bubmorera [JOK
P ] https://m.edso0.ru/ff0c7018
JusnexTpuyeckas NpOHUIAEMOCTb
) 20.03.24 bu6mmoreka [IOK
o1 OnekrpoéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH IIJIOCKOTO 22.03.24
52 KOH/IeHCAaTOopa. DHEPTHUs 3apPsHKEHHOTO bubmorera [JOK
pa. JHep P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne 03.04.24
3JIEKTPOEMKOCTH KOHAeHcaTopa'
54 [IpuHLMI [EeHCTBUS U IPUMEHEHHE 05.04.24

KOHACHCATOPOB, KOMMPOBAJILHOI'O



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

anmnapara, CTpyHHOTO IIPUHTEpA.
DneKkTpocTaTHuecKast 3alluTa.
3azemiieHne AIEeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma jist
y4acTKa [enu

10.04.24

56

[MocnenoBarenbHOE, MapalieabHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHne CMEIAaHHOTO COSAMHEHHUS
PE3UCTOPOBY

12.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa A7ist OTHOM (3aMKHYTOI)
anexkTpuyeckoi nemnu. Kopotkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTOUHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHSI

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
MeTaII0B. 3aBUCUMOCThH
COTIPOTHUBJICHUS METAJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

17.04.24

19.04.24

24.04.24

26.04.24

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U
IpUMecHas IpoBoAUMOCTh. CBoiiCTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE

03.05.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npudopHI

DJIEKTPUUYECKUH TOK B pacTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPONUTHYECKAs JUCCOLHAITHSI. 1 08.05.24 https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax. 15.05.24
CaMOCTOSITeIbHBIN U bubmuorexa [JOK
63 . 1
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckrue Npudbopsl U 17.05.24
64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [IOK
npuMmeHeHue. [IpaBuna TexHUKU https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
22.05.24 bu6mmoreka [JOK
65 HToroBast KOHTpoONbHAs paboTa 1 https://m.edsoo.ru/ff0c88be
66 AHaJu3 KOHTPOJIBHON paboTHI. 1 24.05.24 bubnuoreka [IOK
O06o06mmaromuii ypok https://m.edsoo.ru/ffOc8a8a
. bubnuorexa [JOK
o Peseperbiit ypox 1 https://m.edsoo.ru/ff0c8c56
N bubmuorexa [JOK
08 Peseperbiit ypox 1 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakrueckue II/I[:;:CHI/ISI :)lg:)l;l;?)i:::enbﬂue
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3anMoJiericTBe. MarHuTHoE I10JIE. 1 bu6nuoreka [IOK
Bexrop MarHuTHON MHAYKIMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIHH
MarsuTHO€ noJje NpOBOJHUKA C

5 ToKoM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3anmMopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnmnoreka HOK
MAarHUTHOTO I10JI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIST Ha

5 JBIDKYIIYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas uHAyKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. IC 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

Jlaboparopnas pabota
«HccnegoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHF)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTaTENb,
YCKOPHUTEIIN 3JIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNEeKTpOMarHuTHasi UHIYKIUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmoHnyeckue
KoJieOaHusl. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccrenoBanue 3aBHCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJe0aHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MEepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JICHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA U
HaIpsKEeHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepenaya u norpediaeHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa IepeEMEHHOT0 TOKa,
JIMHUH 3JIeKTponepenady

DKOJIOrM4eCcKUe PUCKU IIpU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnonp3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunorexa LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [1lkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. PasButue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHEHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakenne cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. Foetp https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbublil bubmuorteka [IOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUS
29 JlaGopatopnas pabora «3mepenue bubnunorexa LIOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [locTpoenune n3o00pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bu6mmoteka LJOK
cBeTa. JudpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
P P
34 [lonepeyHOoCTh CBETOBBIX BOJIH. bu6moteka LJOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnoreka [JOK
CIIELIMAJIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nOIMoTeKa
37 3amMezsieHre BPEMEHHU U COKpaIlleHNe 1
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
3 noIMoTeKa
38 gacTuilbl. CBSA3b Macchl ¢ YHEPTrUeH u 1
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
. nOIMoTeKa
39 OCHOBBI CTICTIHATEHOW TEOpUHN oreka 11

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMOTEKA
41 . A T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsI poTorddekra. YpaBHeHHE
42 BﬁHMTegHa nq;)l(b(bOToa(b(geKTa bubmorexa LHOK
A i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanunma» gortorddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMUUECKOE IEHCTBIE bubmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorIEeMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo Teme «JIEMEHTBI bubmnoreka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nunorexa LIOK
47 Hoctyxarsi bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriouieHue (hOTOHOB
48 II H}:Iqe eXx0/Ie aTOMEIlH co H(()I;“O OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpos
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie PaanO0aKTHUBHOCTH. OMBITEI

Pesepdopaa mo onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3TTYUYCHUSA

CgoiicTBa anibda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacniaz. ['aMma-usinyuenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SAnepuble peakuuu. SAnepHblit
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyribiii cton «®yHaameHTaabHble
B3anmMoaercTBUA. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmnoreka IJOK
https://m.edsoo.ru/ff0d1356

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0r0 HeGa. Co3Be3us,
HpKI/Ie 3Bé3l[bl, IIJIAHETBI, UX BUAUMOC
JABUKCHUC. COJ’IHC‘IHEUI cucreMa

56

Comnsaue. CoyiHeuHast aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3 1T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocieoBaTelbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtonnu CoJtHIIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue u auxenune ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TAJIAKTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bosnbioro B3peiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AesaTeIbHOCTH
JeJIOBEKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil Teopun B GopMHUPOBaAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSiIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TIPEICTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNEeKTpOMarHuTHAsE UHIYKIHS
PesepBHbIii ypok. Ontuka. OCHOBBI

67 CHEIMAILHON TeOpUr 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DneMEeHTbI aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» duzuka. 10 kimacc. YueOnuk - I'paueB A.B., [loroxes B.A., Caneuxuii A.M.,
boxog I1.}O. O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3aTenbekuii
neHtp «BEHTAHA-TPA®».
» duzuka. 11 knacc. YueOnuk - I'paueB A.B., [Toroxes B.A., Caneuxuii A.M.,
boxoa I1.}O. O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3aTenbekuii
uentp «BEHTAHA-T'PA®».
* Kupuk, ['ennenmreiin, 'enpdrar: @usuka. 10-11 knaccsl. 3agaun no pusmke
» ®usuka: 3agaunuk 10-11 ximaccs! /PeiMxeBna A.I1., O0mmecTBo ¢
OTPAaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» ®usuka, 10 kmace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. nmon
penakuuent [lapdentreBoit H.A., Akuinoneproe obiiectBo «M31aTenbcTBO
«IIpocsenienue»

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdpentreBoit H.A., AkumonepHoe o0iiectBo «M3aaTenbCTBO
«IIpocsemenne»

» ®uszuka / Kacesno B.A., O011ecTBO ¢ OrpaHMY€HHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe odiectBo «M3garensctBo «IIpocsenienue»

» dusnka, 11 kmace/ benara B.B., JlomauenkoB U.A., [Tane6parues FO.A.,
AxtmmonepHoe o6rmiectBo «M3narensctBo «IIpocBemienue)

» ®usuka, 11 kmace/ 'eanenmreiin JI1.O., bymaroa A.A., Kopuuiases 1.H.,
Komkuna A.B., OGmiecTBo ¢ orpannueHHo# oTBeTcTBeHHOCThI0 « BTHOM.
JlabopaTopus 3HaHMID»; AKITHOHEpHOE 0011IecTBO «M31aTenbecTBO
«IIpocsemienne»

» ®usuka, 11 kmace/ Uzeprun 2.T., OO1mecTBO ¢ orpaHUYeHHOMN
OTBETCTBEHHOCTHIO «Pycckoe ClI0BO - y4eOHUKY

» ®usuka, 11 kinace/ KacesinoB B.A., O011ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkinonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocseuieHue

» ®usuka, 11 knace/ Msikumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIeCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «J[PODAY;
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemienuey

» Gusuka. 10 kimace. YueOnuk - I'paueB A.B., [Toroxes B.A., Canenxuii A.M.,
bokos I1.}O. OO61m1ecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCTHIO M3marenbekuit
nentp «BEHTAHA-I'PA®».



» ®usuka. 11 knacce. YueOnuk - I'paueB A.B., Iloroxkes B.A., Canenkuit A.M.,
Bboxog I1.}O. O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO M31arenbekuii
uentp «BEHTAHA-I'PAD».

» Guzuka. 10 knacc. Junaktuyeckue maTepuaisl K yueOHUKy B. A.
KacpsH0Ba.

» Kupuk, ['ennenmreiin, ['enbdrar: dusuka. 10-11 knaccel. 3agayuu 1mo
busuke

o ®usuka: 3amaunuk 10-11 ximaccs! /PeiMkeBny A.I1., O61mecTBoO ¢
OTPaHUYECHHOW OTBETCTBEHHOCTHIO «J[PODA»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. EJMHASA KOJUIEKLINA HDPOBBIX OBPA3OBATEJIBHBIX
PECYPCOB http://school-collection.edu.ru
2. POCCUMCKAS DJIEKTPOHHA S IIIKOJIA https://resh.edu.ru/
3. OU3UKA.PY http://www.fizika.ru/
4, bubaroreka I{OK https://m.edsoo.ru/
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