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NOACHUNTEJIbHAA SATNNCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM Mporpammel, npeactaBieHHbix B OT'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIE LN M3Y4YeHMs] (U3UKHU HAa YPOBHE CPEIHEr0o OOLIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI M0 T0JjaM 00 y4eHUS;

e cozaepxaHue yueOHoro npeaMera «Dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOJIBKY (PU3HUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHoOOOpa3HbIX TEXHOJOTHMM B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METOJI MO3HAHUSA NP BHITIOJHEHUU UMHU YY€OHBIX UCCIEIOBAHMIM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepUall U3 BCEX Pa3/esioB (PU3UKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJOTHIECKUMHU MTPOOTIEMaMHU.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMs, TMOCBSIIEHHBIX O3KOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISIOTCS Gu3nueckue Teopun (GopMHUpOBAHUE MPEIACTABICHUI O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-1eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
o0pa3oBaTeIbHOTO TMpoIecca HUCXOAsl U3 OCOOCHHOCTEW IUJIAHUPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjesia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOuHere (U3MKM TOJDKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHOoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00opydOoBaHUE IS YYEHMUECKUX MPAKTUYECKUX padboT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IH(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TMPUPOJBI, PAa3BUTUE WX HMHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAITBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne ATUX TieNield 0o0ecreunBaeTCs pelieHueM CIICIYIOMUX 3a7ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoneNblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COOEP>XAHVE OBYYEHNA
10 KJTACC

Pa3sgen 1. dunsnka 1 MeTofbl Hay4YHOr o No3HaHUA

®usuka — Hayka O mnpupozae. HayuHble METOIBI IMMO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJKCnepuMeHTa W TEOpUH B IPOLECCE IIO3HAHUSA MPUPOJBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHPA, B IPAKTUUECKON NEATENBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKH.

Pasgen 2. MexaHnka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KEHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuxkeHue. JIB)KEHME  MAaTEpUAIbHOW  TOYKHA 11O
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIJ0B, LICMTHBIE U PEMEHHBIE MTepeaaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne aBWKEeHHS Tella, OpOIIEHHOrO0 TOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyenue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsirorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: MOJIIUITHHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHHME HMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTeHMAIBLHOM SHEPT UM B KHHETHUECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha PUMeEpe PACTSHKEHUS] PEZUHOBOIO XKI'yTa.

Pasgen 3. MonekynapHas usnka n TepmogmHaMmmka

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHS YacTHUI] BeElIeCTBA. Monenu CTPOCHUs Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONIME TUCKPETHOE CTPOEHWE BemecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTpUPYIOLIAs IPUPOAY IaBICHUS ra3a Ha CTEHKH COCyAa.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3MeHeHus. KomndaecTBo TermnoTel u padora. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3omporeccaMm. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW JHEpruu Teia NpHU COBEPIICHUU pPabOThI: BHUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 10 anuabaTHOMY paCIIMPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuiecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammueckue u aMmopdHbie Tena. AHHU3OTPOIUS CBOWMCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH TOJTYYEHHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpucTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Pa3gen 4. SnekTpoanHamMmnKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe mone. Hampsok€HHOCTH — dyeKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi MONHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/], TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopsie pabomaoi

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MexxnpeaMeTHbIE CBA3N

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM CONEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H € KypcaMH MaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIHH HA OCU KOOPJUHAT, CII0)KEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C HCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAHOMATE€pUaAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KNTACC

Pa3gen 4. SneKTpoguHamMmmnka

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WHIYKIMH TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue nmpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKOAW. OJIEKTPOABKYIIAs CHJIA MHAYKOUMUA. 3aKOH AIIEKTPOMArHHWTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO ITOJISI KATYIUKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE DJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasnen 5. KonebaHusi 1 BO/HbI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTu4eCcKui MasiTHUK. Y PaBHEHHE TapMOHHYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
AIEKTPOMAarHUTHBIMU KoneOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JIEWCTBYIOLEE 3HAYECHUE CHUJIBI TOKa M
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: JJIEKTPUYECKUHN
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOWCTB BHIHYXKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
NuTtepdepenius u audpakiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, MPEIOMIICHUE, MOspu3aius, audpakims,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs Te€10 Kak HCTOYHMK 3BYKa.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpa)kK€HUe,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpakenue cBeta. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuit B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTaB Oenoro ceera. LIBerT.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TpH MaJE€HUM MOHOXPOMATHYECKOIO0 CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenne moka3arens MPeIoMIICHHUS CTEKJIa.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3nen 6. OCHOBbI cneumanibHON TeEOPUM OTHOCUTENTbHOCTY

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIICLIMAJIbHOM TEOPUM OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETa B BAKyyM€, MPUHLIHUI OTHOCUTEIbHOCTH DWHILTEIHA.

OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHHE
JUTAHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Pasgen 7. KsaHTOBas husnka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.
OtkpeiTe 1 uccnenoBanue poroagdexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dororddexra. YpaBHenue DitHmreiiHa s gororddexra. «KpacHas rpanuiay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
dboronaTuuk, coaHeuHast 6arapesi, CBETOIUO,.

Jlemoncmpayuu

®oTto3((PeKT Ha ycTaHOBKE C IIMHKOBON TIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
crekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BosiHOBBIE cBOMCTBA yacTull. BonHbl ae bpouia. KopnyckyisspHO-BOIHOBOU
yaJli3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mopnens omnbitTa Pesepdopra.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
Habmonenne nuHedyaThIX CIEKTPOB U3TYyUCHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul
Habmronenne nuHelyaToro CrexkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOrO w3mydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.
OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.
Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.
DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.
S nepHble peakuuu. JleneHue u cUHTE3 AI€P.
Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPreTUKHU.
DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.
MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.
dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.
Jlemoncmpayuu
CU€TUrK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3gen 8. 9nemMeHTbl aCTPOHOMUKM U acTPONU3INKN

Otansl pa3BUTH aCTPOHOMUHU. [IpuKiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTpPalbHBIM KJIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1Us1 CEBEPHOrO MOJYyLIApUs U IPKUE 3BE3 B

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

Oo6o6LuatoLLiee NOBTOPEHME

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTHHE MUpPA, POJIb (PU3NYECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MexnpeamMmeTHbIle CBA3N

N3yaenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCymiecTBIsETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HAaydyHbIH (akT, rumore3a, (Qu3nyeckas BeIWMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl U MX MPOECKIHH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONITUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaJms.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



NITAHUPYEMBbBIE PE3YJIbTATbl OCBOEHWA TMPOIrPAMMBbBI T10
PN3NKE HA YPOBHE CPEAHEI O OBLLIEEI O OBPA3SOBAHUA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3oBanus (06a30BBI YPOBEHB) MOIKHO OOECIEUUTh JOCTHKEHUE CIIEYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

NIMYHOCTHDbIE PE3YJIBTATDI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpHEHTALM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHHUI, COOTBETCTBYIOLIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
OIbITA W OIbITA JEATEIBHOCTU B IPOLIECCE Peaju3ali OCHOBHBIX HaIlPaBJICHUU
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHcKoro BoCcnmMTaHns:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOIICYETOBEYECKUX T'YMAHHUCTHYECKUX MU
JEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOIO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

yYMEHHUE B3aUMOJIEUCTBOBATh C COUUAIILHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKITUSMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) NaTPUOTMYECKOr 0 BOCMUTaHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOU IPpa)XJ1aHCKON UJICHTUYHOCTH,
MaTpUOTU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUAM
POCCHUUCKUX YYEHBIX B 00J1aCTH (DUBUKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCMUTAHUS:

Cc(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3CTETMYECKOr 0 BOCMUTaHWS:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyAoBOro BOCMUTaHUS:

UHTEpEC K paziu4HbIM chepaM MpodhecCHOHATBHOW IESATENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKK Ha MPOTSKEHUU BCEH KU3HU;

6) 3KO/T0rMYecKoro BOCNUTaHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUA LIeJIed YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA;

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 1O (PU3HKE;

7) UEHHOCTUW Hay4HOr 0 NO3HaHUSA:

C()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAaHWE IEHHOCTH HAY4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METATNPEOMETHBIE PE3Y/JIbTATbI

Mo3HaBaTe/ibHble YHUBEPCa/IbHbIE YUeOHbIe feNCTBUS
Ba3oBble nornyeckme fencTBums:
CaMOCTOSITETLHO  (OPMYJIMPOBAaTH W aAKTyaIM3UpoOBaTh  Mpodiiemy,
paccMarpuBaTh €€ BCECTOPOHHE;
onpecacATb LN MACATCIIBHOCTHU, 3addBaTb IIaPaAMCTPbl W KPUTCPHUH HX
JOCTHXKCHMUA,
BBISIBJIATH 3aKOHOMCPHOCTHU nu IMPOTUBOPCUUA B pacCcMaTpruBaACMBbIX
(1)I/I3I/I‘IGCKI/IX SABJICHHUAX,
p8,3pa6aTI>IBaTB IUIaH PCIOICHHUA Hp06JIeMI>I C yqéTOM dHaJIn3a HUMCHOHIUXCS
MaTepHalbHBIX U HEMAaTEpHUaJIbHBIX PECYPCOB;
BHOCHUTB KOPPCKTUBEI B ACATCIIBHOCTb, OOCHNBATL COOTBCTCTBUC PC3YJILTATOB
oeJIsM, OICHNBATh PUCKU HOCJ’I@I[CTBI/IIZ ACATCIIbHOCTH,
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJILHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BuBAaThb KPEATUBHOC MBIIIJICHUC IIPU PCIICHHUH Y KU3HCHHBIX np06neM.
BazoBble nccnenoBaTeNbCKne eNCTBUSA:
BJIIAZICTH HaquOﬁ TCpMPIHOJIOFPIGfI, KIIFOUEBBIMHU ITIOHATHUAMU U MCECTOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIaJIeTh BHJAMU JIEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUThb apryMEHThl i J0Ka3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIILHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pa6oTta ¢ MHhopMaLnei:

BJIaJIeTh HABBIKAMH MOJIydeHUs MHPOpMAIK (PU3MUECKOT0O CONEp)KaHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIONb30BaTh  CpelcTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPNAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KOMMYHUKaTUBHbIE YHUBEPCA/bHbIe YUEOHbIe 1ENCTBUS:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NeSITeNTbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpPATh TEMATUKYy M METOJbI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM YYaCTHUKOB, OOCYXKIaTh pPE3yIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsatuBHble YHMBepPCa/ibHble y4ebHble AeliCTBUSA
CamoopraHusayma:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIMPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CHocOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO SPYIULUUA B 001acTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPO/b, 3MOLIMOHA/IbHbIV UHTENEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [IO3HABaTENbHOM  pediiekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3€e pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTHXEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoIaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBLHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIbHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYIIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

NMPEAMETHbDBIE PE3YJIbTATbI

K koHmy oOydenuss B 10 K/iacce mpeameTHBIE pe3yJbTaThl Ha 0Oa30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TE€XHOJIOTHH, B IPAKTUYECKON JIESITEIbHOCTH JIFOAEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUU (HPU3NYECKUX 3a/1a4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBW)KEHHE, CBOOOJHOE TMaJeHHE TeJ, ABM)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCHAPEHHME, KOHJEHCALWs, IUIABJICHUE, KPUCTALIM3ALUs, KUIICHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUIl CMBICI HUCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS MU EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIusl XaOTHYECKOr0 JBHYKEHUS MOJIEKYJI, CpEIHEKBaJApaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBIL, HAXOIUTh (QOpPMYJbI, CBA3BIBAIOLIME JaHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTD IMOJIA, MOTEHIMA], Pa3HOCTh MOTEHLNAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATH (PU3MYECKUE TMPOLIECCHl U SIBICHUS, UCIONb3yd (PU3HUECKHUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl IO MCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIUpOBaTh BHIBOBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX M3MEPEHHI, MPHU STOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHajIn3a yCJIOBHS 3a7auu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBAaTh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABIICHUSA YYE€OHONW U HAYYHO-TIONYJISpHON MH(OPMALIMH, TOTyYEHHON U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW MKU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpynmne C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX PO,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy oOyuenus B 11 Kjacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHYECKOW HESATEIBHOCTH JIIOJEH, LUEIOCTHOCTh U €IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOI'O sijpa MpH PEIIeHUU (PU3NYECKUX
3az1ay;

pacno3HaBaTh (Ppu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMArHUTHAasT WHAYKIMUSA, JIEMUCTBUE MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  IMPOBOJAMMOCTH  PpAa3IMYHbIX  CpeA) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO TMoisi, cuia Awmrmepa, cuia JlopeHla, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTUYECKasi CUjla JIMH3bl, IPU OINHCAHUU MPABWIBHO TPAKTOBATH (U3NYECKUN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI H
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI IPOBOJHUKOB, 3aKOH J[koymsa—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUSl SHEPrUU, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAaHEHMsS MAcCOBOIO 4uCia, MocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIPENENATh HAIIPABJICHHE BEKTOPAa MHAYKIIUA MAarHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HU3MEPEHUM: MNpPHU STOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOWMPATh ONTHUMAIBHBIN CHOCOO M3MEPEHHS M HMCIOJIh30BAaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BHUJEC TaOIMUI U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JESITENTbHOCTU C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIAOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBbIE Uil €€ pelIeHUs, MPOBOAUTH Pacdy€Thl M OICHUBATH PEalbHOCThH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATH MOJIydaeMyro HH(pOopMaIiuio;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE IPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQXKJ0T0 U3 YYaCTHUKOB TPYIITIBI B PEIICHUE paccCMaTpruBaeMoi poOIeMBbl.



TEMATWNYECKOE NMN/1AHNPOBAHWE

10 KJTACC

HanmeHoBaHMe pa3fesioB N TeM

Konunyectso yacoB

ONeKTPOHHbIe
(undppoBble)

Ne n/n KoHTponbHble | [NpakTuyeckune
nporpaMmbl Bcero o6paszoBaresibHble
paboThbl paboTbl
pecypchbl
Pasgen 1. PN3NKA N METO4bl HAYUHOI O NO3HAHWNA
bu6moreka [JOK
1.1 du3rka ¥ METObI HAYYHOT'O ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgery 2
Pasgen 2. MEXAHUKA
bubmoteka IJOK
21 Kunemaruia > 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Hunaminca 0 0 https://m.edso00.ru/7f41bf72
bu6moreka [JOK
2. 1 1
3 3aKOHBI COXPAHEHUsSI B MEXaHHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paspgen 3. MOJNIEKYTAPHAA ®N3NKA N TEPMOANHAMUWKA
OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM bubmuorexa [JOK
3.1 9 0 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHIIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 0 0 bubmmorexa [{OK
' da30BbIE HEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 24
Pasgen 4. SJIEKTPOANHAMUWKA
4.1 DneKTpocTaTuKa 10 0 1 bubmorexa LIOK



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

[TocTrostHHBIN 351EeKTpUUECKU TOK. TOoKM B

bubmoteka IJOK

4.2 PasIMYHBIX CPEax 12 https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
Pe3zepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KNACC

HanmeHoBaHWe pasgenoB N TemM

Konunyectso yacoB

ONeKTPOHHbIe
(undpoBble)

Ne n/n KoHTponbHble | [NpaKTnyeckume
nporpaMmmeil Bcero 6 6 obpaszoBaTe/ibHble
pPaGoThl PaboThl pecypebl
Pasgen 1. 9JIEKTPOAVMHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pasgen 2. KOJIEBAHNA 1 BOJTHbI
MexaHHu4YecKue U 3JEKTPOMarHUTHbIE bubmmorexa [{OK
2.1 9 0 1
KoJieOaHus https://m.edsoo.ru/7f41c97¢c
MexaHuuecKue 1 2JIeKTpOMarHUTHbIE bubmmoreka [IOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2. 1
3 Onriica 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24
Pasgen 3. OCHOBbI CMELUMANIBHOW TEOPUN OTHOCUTE/IbHOCTW
OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1 0
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasgen 4. KBAHTOBAA ®UN3NKA
. but6moreka [JOK
4.1 DJIeMEHTBI KBAHTOBOM ONTHKH 6 0 0 httos://m.edsoo.ru/7f41697¢
4.2 Crpoenue atroma 4 0 0 bu6mmoteka [IOK



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

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

4.3 ATOMHOE S111pO 5

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny 15

Paspen 5. 3JIEMEHTblI ACTPOHOMWN N ACTPODUN3NKI

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7

Pasgen 6. OBOBLLLAFOLLEE NMOBTOPEHNE

bu6mmoreka [JOK
6.1 0600 4
OOHIAIOTICE HOBTOPOHie https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

NOYPOYHOE NMNJTIAHNPOBAHNE

10 K/1ACC
KonnyecTtBo 4acos Jata
Ne Tema vooKa K = Jata M3yueHus DNeKTPOHHbIE LN(poBbIe
n/n yp Bcero OHTPONIbHBIE PaKTUHECKNE N3yyeHns obpaszoBaTe/ibHble pPecypchbl
paboThl paboThl (tpakT)
(MnaH)
®dusznka — HayKa o
npupoae. Hayunsie bu6mmotexa [IOK
1 1 0 0 09.2024
METO/bI IIO3HAHMS https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIIero Mupa
Ponb u mecTo ¢pusuku B 09.2024
(bopmMHpoBaHUU
COBPEMEHHOW Hay4YHOU
2 KapTUHBI MHpa, B 1 0 0 bubmorexa TIOK
P . https://m.edso0.ru/ff0c33e6
MIPAKTUYECKOI
NEATENbHOCTH JIIOIEH.
BxoaH0i1 KOHTpOJIh
MexaHH4ecKoe 09.2024
JIBIDKCHUE.
OTHOCHUTENBHOCTD
3 MEXaHHYECKOT 0 1 0 0 brbmorexa [TOK
https://m.edso0.ru/ff0c3508
JIBUKCHUS.
[Tepemernienue, CKOpOCTb,
YCKOPEHHE
PaBHOMEpHOE 09.2024
4 IPSIMOJIMHEHHOE 1 0 0 bubmorexa TIOK
p https://m.edsoo.ru/ff0c3620
JIBIDKEHUE
PaBHOYCKOpEHHOE 09.2024
5 MPSMOJIMHEUHOE 1 0 0 buGmorera IOK
p https://m.edsoo.ru/ff0c372e
JIBIKCHUE
6 CB00OOHOE TTaJICHHE. 1 0 0 09.2024 bu6moreka [JOK
Yckopenue cBoOOOTHOTO https://m.edsoo.ru/ff0c39cc



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

HagcHus

Kpuonuneinoe 09.2024
7 JIBMKeHHe. J|BuxeHne bubmoteka IJOK
MaTepuaibHOM TOYKH MO https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
[TpuHumn 09.2024
OTHOCUTEIHHOCTH
8 [Namunes. MaepunanbHbie bubmorexa [JOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCYETA.
[TepBerit 3akoH HetoTOHA
Macca tena. Cuna.
[IpuHIMn cynepno3uuuun
9 CI/IIZ'I. ;ToponSalzl)(OH ’ 10.2024 butamorexa [IOK
https://m.edsoo.ru/ffoc3be8
HrroToHa niis
MaTepUaIbHOU TOUKU
10 Tperun 3akon HeroToHa 10.2024 bubmuotexa LIOK
JUJISl MATepUATIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOT'O 10.2024
11 taroreHus. Cua Bbu6moreka [JOK
Tshxectd. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3aKoH 10.2024 bubmotexa [JOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHus. 10.2024
Koadpduument tpenus.
13 CHHE)(IC)OEpOTHBHiHHH butamorexa [IOK
https://m.edsoo.ru/ffoc3f76
MIpH IBIOKCHUHM TeJia B
YKUJKOCTH UJIM rase
[TocrynarenbHOE U 10.2024
BpaHIaTeJ'II)HOGfIBI/I)KeHI/Ie Bu6morexa [IOK
14 abCOJIIOTHO TBEPAOTO

Terna. MOMEHT CHIIEL.
IIneuo cuael. YcnoBus

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
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

paBHOBECUS TBEPAOrO
Tena

15

Nmnynsc matepuaibHON
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK.
Nmnynbe cuitel. 3aKoH
COXpaHEHHs! UMITyJIbCa.
PeaktuBHOE NBUXKEHNE

10.2024

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOITHOCTH
cuibl. Kunetnueckast
SHEPrusi MaTepuagbHON
touku. Teopema 00
U3MEHEHUU

KMHETUY €CKOW dHEPIrUH

10.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

17

IToreHunansHas SHEPrusl.

IToreHunansHas sHEPrust
yupyro
nehOpMUPOBAHHOU
MPYXHUHBI.
[TorenuuanbHas 3HEprus
Tena BOJIU3H
MOBEPXHOCTH 3EeMJIN

11.2024

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuuanbHbBIEC U

HCIMOTCHIMAJIbHBIC CUJIBI.

CBs13b pabOTHI
HEMOTEHIHAJIbHBIX CUJI C
U3MEHEHUEM
MEXaHU4YECKOHW SHEPrUu
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKOU YHEPIUU

11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHas paboTta
«HMccnenoBanue cBs3u

11.2024



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

paboOThI CUIIBI C
M3MEHEHUEM
MEXaHU4YECKOU SHEPIUu
TeJa Ha IpuMepe
pacTsDKEeHUsl pe3NHOBOTO
KIyTa»

20

Kontponbshas paborta no
Teme «Kunemaruka.
JnHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKEY

11.2024

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

21

OCHOBHBIE TOJI0KEHHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBCKOE BHKEHHE.

Huddyzus

11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep OABUKXEHUS U
B3aNMOJENCTBUA YaCTHULL
BeniecTBa. Moaenu
CTpPOEHHUS Ta30B,
JKHUJIKOCTEN U TBEPABIX
Tea

11.2024

23

Macca MonexyiJL.
KonunuectBo BemiecTsa.
[TocrosiHHass ABorazapo

11.2024

24

TeryoBoe paBHOBECHE.
Temneparypa u eé€
n3mepenue. [lkana
temmneparyp Llenbcus

11.2024

25

Nneanpuernii raz 8 MKT.

OcCHOBHOE ypaBHEHUE
MKT

12.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcontoTHas
TeMIiepaTypa Kak Mepa

12.2024

bubmioreka [IOK
https://m.edsoo.ru/ff0c511le



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

CpeIHEeN KMHETUYECKOU
SHEPruu ABHUKCHUA
MOJIEKYJI. Y paBHEHHE
MenneneeBa-Kinaneiipona

27

3akoH JlanbToHA.
I"a30BEBIEC 3aKOHBI

12.2024

28

JlabopaTopHas pabora
«HccnenoBanue
3aBUCUMOCTH MEXKITY
napamMeTpaMu COCTOSHUS
pa3peKeHHOT 0 ra3ay

12.2024

29

H3onpoueccel B
UJICAIbHOM T'a3€ U X
rpaduueckoe
npe/iCTaBICHUE

12.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHss sHeprus
TEPMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€’
n3MeHenus. Kommuecto
TENJIOTHI U paboTa.
BuyTtpennsis sHeprus
OJIHOATOMHOTI'O
UJI€AIbHOIO Ta3a

12.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunasr TeIjionepeaaduun

12.2024

bubmioreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VYaenpHasg TENI0EMKOCTh
BeniecTBa. KoamdaecTBo
TEMNJIOTHI PU
TenJonepeaaye.
AnmnabaTHBIN TTPOIIECC

12.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c5¢c36

33

IIepBrlii 3aK0H
TEPMOJAUHAMHUKH U €TO
MIPUMEHEHUE K

01.2025

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

nusorponeccam

HeobpatumocTs 01.2025

34 MPOLIECCOB B MPUPOJIE. bubmorexa [{OK
Bropoii 3akon https://m.edso0.ru/ff0c6230
TEPMOAMHAMHUKHI

35 [TpuHIIMTT ACHCTBUS U 01.2025 bu6moreka [JOK
KII/I TenioBoii MalmHbI https://m.edso0.ru/ff0c600a

36 Huxn Kapuo u ero K11 01.2025
DKOJIOTUYECKHUE 01.2025

37 po0IEMBI
TETJIOAHEPT €TUKH
O6o0mmaromuii ypok 01.2025

38 «MonekymnspHas pusmka. bubmuorexa LIOK
OcHOBBI https://m.edsoo.ru/ff0c6938
TEPMOMHAMHKI
Kontponbshas paborta no 01.2025

39 Teme « MonekynsipHas bu6mmoreka LIOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHU K
[TapooOpa3zoBanue u BuGmiorexa LIOK

40 KoHAeHcanus. Mcnapenue 02.2025 https://m.edsoo. ru/ff0c63b6
U KUTICHHE
AbcomoTHas 1 02.2025

A1 OTHOCHUTEIbHAS bubmoteka [JOK
BJIAYKHOCTb BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacebimiennsiit nap
TBépnoe Teno. 02.2025
Kpucrammueckue u

42 aMmopdHbIe Tena. bubmotexa [JOK

AHM30TPOIHS CBOWCTB
KpuctauioB. XKuakue
KPHUCTAJLIBI.

https://m.edsoo.ru/ff0c65f0



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CoBpeMeHHbIE

MaTepUaThI
[TnaBnenue u 02.2025
43 KPUCTaJIN3ALIHS. bubmorexa [{OK
VYenabHasa TemiorTa https://m.edsoo.ru/ff0c6708
rasienust. Cyoimmanus
44 VYpaBHEHHE TEMIOBOTO 02.2025 bubmotexa [JOK
OanaHca https://m.edsoo.ru/ff0c6820
DNeKTpU3alus Tell. 02.2025
45 DNEKTPUUECKUU 3aPSI. bubmuorexa [JOK
JIBa BH1a 3IEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBonHuKH, 02.2025
WDJICKTPUKH U
46 ﬁonynpoljaonHHKH. 3aKoH bubmiorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXPaHEHUS
AIIEKTPUY ECKOT0 3apsiia
Bzaumoneuncreue 02.2025
47 3apsanoB. 3akoH KyoHa. bubmoteka IJOK
Toueunbin https://m.edsoo.ru/ff0c6ce4
IEKTPUY ECKUU 3apsilt
HanpsoxéHHOCTb 02.2025
AIIEKTPHYECKOTO TOJIS.
48 [TpuHITUT CyTIepIIO3ULIUH bubmorexa [JOK
N https://m.edsoo.ru/ff0c6df2
AIICKTPHUCCKUX IOJICH.
JlnHauM HanpsKEHHOCTH
PaGoTa cun
3JIEKTPOCTATUYECKOTO bubmorexa [JOK
49 noss. [Torennuan. 03.2025 https://m.edsoo.ru/ffoc6f00
PaszHocTh moTEeHINATIOB
[TpoBonHUKM U 03.2025
bu6mmoreka [JOK
50 TUDJIEKTPUKH B

QJICKTPOCTATHYCCKOM

https://m.edsoo.ru/ff0c7018



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

noste. JlusiiekTpuyeckas
IPOHUIIAEMOCTh

o1

DIJIEKTPOEMKOCTb.
Konnencarop

03.2025

bubmoteka IJOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD

IJIOCKOr'o KOHACH CATOpA.

OHeprus 3apsHKeHHOT 0
KOHJIEHCcaTopa

03.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopartopHas paboTta
"U3mepenne
3JEKTPOEMKOCTH
KOHJIeHcaTopa"

03.2025

54

[IpuHuun aeiicTBus u
IpPUMEHEHUE
KOH/JIEHCaTOpOB,
KOIMHUPOBAJIBbHOIO
arnmapara, CTpyiuHOro
IpUHTEpA.
DNIEKTpOCTaTHYECKAS
3alTa. 3a3eMieHue
3NEKTPONPHOOPOB

03.2025

55

DNEeKTpUUYECKUH TOK,
YCIIOBHUSI €T0
CYILIECTBOBAHUSI.
[Mocrostrubii TOK. CHia
Toka. Hanpsoxenue.
Conportusnenue. 3akOH
Oma 15 yyacTka 1menu

04.2025

56

ITocnemoBartensHOE,
napasuieJbHOe,
CMEIIaHHOE COCTMHEHHE
MIPOBOJTHUKOB.
JlabopaTopHas pabora

04.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«M3y4yeHne cCMemaHHoro
COCIMHEHHUSI PE3UCTOPOBY

S7

PabGoTa u MmorHOCTH
AJIEKTPUYECKOr 0 TOKA.
3akoH J>xoyns-Jlenna

04.2025

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

58

3akoH Oma 118l MOJTHOM
(3aMKHYTOI1)
3IIEKTPUYECKOM LIEMH.
KopoTkoe 3ambikanue.
JlabopaTopHas pabora
«3mepenne DJ1C
MCTOYHHUKA TOKA U €r0
BHYTPEHHETO
COIIPOTHBIICHUS»

04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAs
MPOBOJIMMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COITPOTUBJICHUS METAJJIOB
OT TeMIIepaTyphl.
CBepxXnpoBOJIMMOCTh

04.2025

60

DJIEKTPUYECKUH TOK B
Bakyyme. CBoMCTBa
ANEKTPOHHBIX TyYKOB

04.2025

61

[TonynpoBoaHUKH, HX
coOCTBEHHAS U
npuUMecHast
poBoAMMOCTh. CBOMCTBa
p—n-niepexona.
[TonynmpoBOoAHUKOBBIE
npuOOopsI

04.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B
pacTBopax u pacriaBax
JNEKTPOJIUTOB.

04.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOJIM THYECKAS
JTUCCOLIMAIIHS.
DIIEKTPOJIN3
DJIEKTPUYECKUH TOK B

63 rasax. CaMOCTOHTeHBHVLII/IV 1 05.2025 Bbu6moreka [JOK
Y HECAMOCTOSITEIIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsa. Monuust. [Tnazma
DIEKTPUYECKUE TPUOOPHI 05.2025
W YCTPOWCTBA U UX

64 MIPAKTHYECKOE 1 bubmorexa [JOK

P https://m.edsoo.ru/ffOc86fc
npumeHenue. [IpaBuna
TEXHUKU 0€30MaCHOCTH

65 O6o0marmui ypok 1 05.2025 bubmorexa [JOK
«DNEKTPOUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponpHas pabora no 05.2025
TeMe «DJIEKTPOCTaTUKA.

66 [TocTrosiHHBII 1 bubmorexa TIOK

. https://m.edsoo.ru/ff0c8a8a
ANEKTPUYECKUH TOK. TOoKH
B PA3JIMIHBIX CPEIAX»

67 ['onpoBast koHTpoOIBbHAS 1 05.2025 bubmorexa LIOK
pabota https://m.edsoo.ru/ff0c8c56
PesepBHBIN ypOK. 05.2025

68 O6o0maromuil ypok mo 1 bubmorexa [JOK

THATOTINIL P https://m.edsoo.ru/ff0c8f6¢c
temam 10 knacca
OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KNACC

KonnyectBo 4acos [ata Hata
Ne ONeKTPOHHbIE LNgpoBbIe
Tema ypoka KoHTponbHble | TMpakTnyeckue | U3ydeHUs n3y4vyeHnA
n/n Bcero 06pasoBaTe/ibHble PeCYpPChbl
paboThl paboThbl (MnaH) (thakT)

[TocTostHHBIE MarHUTHI
1 UX B3aNMO/ICH CTBHE.
MarsuTtHoOe€ IoJIe. bu6moreka [IOK

1 1 0 0 09.2024
BexkTop MarHuTHOU https://m.edsoo.ru/ff0c9778
MHAYKIUH. JInHIM
MAarHUTHOW MHIYKIIHH
Mar"uTHOE I0JIe 09.2024
MIPOBOJTHUKA C TOKOM. Eus 10K

nOInOTEKA
2 (0) C) . 1 0 0
TR chena https://m.edsoo.ru/ff0c98fe

BzaumoneiictBue
MIPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabora 09.2024

3 «3yuenue 1 0 1 bu6moreka [IOK
MarHUTHOTO TOJIst https://m.edsoo.ru/ffOc98fe
KATYIIKU C TOKOM»
JlelicTBE MAarHUTHOT'O 09.2024
TOJISI Ha TIPOBOJTHUK C
TokoM. Cuna Amrepa.

4 JlabopaTopHas pabora 1 0 1 bu6moteka [IOK
«UccnenoBanme https://m.edsoo.ru/ff0c9ac0
NEeNCTBUS

IIOCTOAHHOI'O MarHuTa
Ha paMKy C TOKOM»



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

JleiicTBMEe MarHuTHOTO
TIOJISI Ha ABMIKYIILYHOCS
3apsSKEHHYIO YACTHILY.
Cuna Jlopenna.

Pa6oTa cuier JIopeniia

09.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHast
nHaykuus. [lorox
BEKTOpa MarHUTHOM
uaaykuuu. IJC
WHIYKIUHU. 3aKOH
AJIEKTPOMArHUTHOU
uHayknuu @apanes

09.2024

JlabopaTopnas pabora
«HccnenoBanue
SIBJICHUS
AIEKTPOMArHUTHOM
UHIYKIIA»

09.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTSG.
SIBnenue
camouHaykiuu. 3/1C
CaMOWHJYKIWH.
OHeprusi MarHUTHOT'O
MOJISl KATYIIIKH C
TOKOM.
DJIeKTPOMAarHuTHOE
moJe

09.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

Texunueckue
YCTPOMCTBA U UX
MIPUMEHECHHE:!

10.2024



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MOCTOSIHHBIC MArHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPO/IBUTATENb,
YCKOPUTEIHN
3JIEMEHTAPHbIX
YacTull,
WHIYKIIMOHHAS I1eYb

10

O06o0maromui ypok
«MarHuTHO€ T0JIe.
DJIeKTpOMarHuTHas
WHTYKITHSD

10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

[TpoBepounas pabora
1o reme «MarHutHoe
noJe.
DJIeKTpOMarHuTHast
WHTYKIUSD

10.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0cad58

12

CBoOoiHbIE
MEXaHUYECKHe
KoJIeOaHMsI.
l'apmonnueckue
KoJieOaHMUsI.
YpaBHeHUE
rapMOHUYECKUX
KOJIeOaHUIH.
[IpeBpanienne
SHEPruu

10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabora
«HccnenoBanue
3aBHCHMOCTH TIEPHO/IA

10.2024



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MaJbIX KOJIeOaHUH
rpy3a Ha HUTH OT
JUIMHBI HUTA M MacCChI
rpy3a»

14

KonebaTempHbIN
KOHTYp. CBOOO/IHBIE
9JIEKTPOMArHUTHBIC
KoJieOaHUs B
HJI€aJIbHOM
KoJie0aTEILHOM
KOHTYpe. AHAIOIHsI
MEXTY
MEXaHHUYECKUMH H
3JIEKTPOMArHUTHBIMHU
KoJIeOaHUSIMU

10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyiia ToMcoHa.
3aKOH COXpaHEeHUs
DHEPI'HH B UCATEHOM
KoJIe0aTeILHOM
KOHTYpE

10.2024

but6moreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXaloIMX
KoJIEOaHUSX.
BrinyxneHHbie
MEXaHUYECKUE

konebanus. Pe3sonaHc.

BrinyxaeHHbie
3JIEKTPOMArHUTHHIE
KoJIeOaHus

10.2024

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

IlepemeHHBIH TOK.
CunyconaanbHbId
IIEPEMEHHBIN TOK.
MouHocTh
IIEPEMEHHOr O TOKA.
AMIUTUTYIHOE U
JIEUCTBYIOIIIEE
3Ha4YEHHE CUJIBI TOKA U
HaIpPsHKSHUS

11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop.
[IpousBojcTBo,
nepenaya u
noTpedJIcHHe
3JIEKTPUYECKOM
SHEPrUuu

11.2024

19

YcTpoiicTBo
MPaKTUUECKOE
MPUMEHEHUE
ANEKTPUYECKOT O
3BOHKa, T€HEpaTopa
MIEPEMEHHOr 0 TOKA,
JIMHAN

QJICKTpoIcpeaad

11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUEe PUCKH
IIPU IPOU3BOCTBE
AIIEKTPOIHEPTUH.
Kynerypa
MCIO0JIb30BaHUs
AJIEKTPOIHEPTUH B

11.2024



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

HOBCEIHEBHON KU3HU

21

MexaHnueckue
BOJIHBI, YCITOBUSI
pacnpocTpaHEeHHUs..
ITepuoa. CkopocTb
pacnpoCTpaHEHUs U
JUTMHA BOJIHBI.
[Toniepeunsie

PO OJIbHBIE BOJIHBI

11.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3BYKA.
I'pomkoOCTB 3ByKa.
Bricora Tona. Tem6p

3ByKa

11.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHbIE
BOJIHBI, X CBOMCTBA U
ckopocTs. [Ilkana
AIEKTPOMArHUTHBIX
BOJTH

11.2024

bub6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHUIMIBL
paguoCBsI3U U
TEJICBUICHUS.
Pa3Butue cpencrs
cBs3u. Pagmonokamms

11.2024

25

[TpoBepounas pabora
«Kosnebanus v BoIHBI»

12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

IIpsmonmHelHoe
pacrpocTpaHeHue
CBETa B OJTHOPOJIHOMN
cpene. Toueunsblit

12.2024

bu6morexa IIOK
https://m.edsoo.ru/ff0cd350



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

HCTOYHUK cBeTa. Jlyu
CBETa

27

OTtpakeHue cBeTa.
3aKOHBI OTPAKEHNUS
ceeta. [Toctpoenue
M300paKCHUH B
IJIOCKOM 3epKalie

12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue cBera.
ITonmHOE BHYyTpEHHEE
OTpa)kE€HUe.
IIpenenbHbIN yron
MIOJIHOI'O BHYTPEHHETO
OTpaKECHUs

12.2024

bu6moreka IIOK
https://m.edsoo.ru/ff0cd76

29

JlabopaTopHas pabora
«3mepenue
noKas3aTens
MPETOMIICHHSI CTEKIIa

12.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnsel. [Toctpoenne
U300paKeHNH B JIMH3E.
DopMya TOHKOU
JIMH3BL. YBEIUYEHUE
JIMH3bI

12.2024

bu6moreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas pabora
«HccnenoBanue
CBOMCTB U300 paKeHU
B JIMH3aX»

12.2024

32

Hucnepcus csera.
CJI0XKHBIN COCTaB
6emoro ceera. L[Ber.

12.2024



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlabopaTopnas pabora
«Habnmronenue
TUCTIEPCUU CBETa»

33

UnTepdepennus
ceta. udpaxmus
CcBeTa.
HudbpakunonHas
pelérka

01.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[TonepeynocTs
CBETOBBIX BOJIH.
ITonspuzanus ceera

01.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckre mprudopsI
1 YCTPOWCTBA U
YCIIOBHSI UX
0e30macHoro
MPUMCHEHUS

01.2025

36

I'panunbet
IIPUMEHUMOCTH
KJIACCUYECKOU
MexaHuKH. [TocTynaTel
CHenuaabHOU TEOPUHU
OTHOCHUTEIIBLHOCTH

01.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHHOCTD
OJTHOBPEMEHHOCTH.
3aMesjieHue BpeMeH!
Y COKpAILCHUE JTMHBI

01.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMITyJIbC
PETMATUBUCTCKON
yacTUIbl. CBI3b

01.2025

but6moreka [JOK
https://m.edsoo.ru/ffOcfc68



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

MacChl C SHEPTUEH U
HMITYJIbCOM. DHEPrus
MOKOS

39

[TpoBepounas pabota
«Ontrka. OCHOBEI
CIIEIIMAJIBHON TEOPUH
OTHOCHTEIBLHOCTH Y

01.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0cf6f0

40

®otonbl. Popmyia
[Tnanka. DHeprus u
UMIYyJIbC GOTOHA

02.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U
UCCIIeZIOBaHUE
doroaddexra. OnbIThH
A.T. CroneroBa

02.2025

bu6moreka [JOK
https://m.edsoo.ru/ffOcffc4

42

3akoHsl PoTodddekTa.
VYpaBHeHue
DOUHIITEnHA 15
doroaddexra.
«Kpacnas rpanuna»
¢dorodrdpdexra

02.2025

but6moreka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue cBeTA.
Omsrtel 11. H.
JleOenena.
XHUMHUYECKOE IEUCTBUE
cBeTa

02.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d04a6

44

Texunueckue
YCTPOWCTBA U
MPaKTHYECKOE
MIPUMEHECHHE:!

02.2025



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

dboTOdIEMEHT,
dboTONATYUHK,
CONHeYHas Oarapes,
CBETONO]T

45

Pemenue 3amau mo
Teme «DIJIEMEHTHI
KBAHTOBOM OITHUKN

02.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

46

Mopnens aTtoma
Tomcona. OnbIThI
Pesepdopna no
paccessHuIO (-4aCTHIL.
IInanerapHas Mmonenb
aToMa

02.2025

bu6moreka IIOK
https://m.edsoo.ru/ff0d091a

47

IToctynats!r bopa

02.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

W3nydyenue u
norjioneHrue (POTOHOB
IIPU TIEPEX0JIE aTOMA C
OJIHOT'O YPOBHS
DHEPrUuu Ha APYrou.
Buael ciektpoB

02.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BonHoBsie cBOMCTBA
yacTul. BonHks! e
bpows.
KopnyckynspHao-
BOJIHOBOM JyaJlu3M.
CnoHTaHHOE U
BBIHYXJEHHOE
W3IIy4EHUE

03.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE
pPaliOaKTHBHOCTH.
Omnsiter Pesepdopna
I10 OIIPEEIIEHUIO
cocraBa
pasOaKTUBHOTO
U3ITY4EHUS

03.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CeowicTBa anbda-,
Oera-, raMma-
u3nydeHus. BimsHue
PalMOaKTUBHOCTH Ha
JKUBBIC OPraHU3MBbI

03.2025

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3oronsl.
Anbda-pacna.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITy4eHHE

03.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBs3U
HYKJIOHOB B sIJIpe.
SnepHble peakuuu.
S nepHBIM peakTop.
[TpoGaemsl,
MEPCIIEKTUBBI,
HKOJIOTMYECKUE
aCIEKThI SIAECPHOU
SHEPreTUKU

03.2025

but6moreka [JOK
https://m.edsoo.ru/ff0d 1356



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

o4

DJleMEHTapHbIe
gactuibl. OTKpbITHE
Mo3UTpoHa. MeTozabl
HaOIIOIEHNS U
perucrpanuu
AJIEMEHTaPHBIX
gactul. Kpyruslii cton
«DyHIaMEHTAJIbHbIE
B3aMMOJICHCTBHSI.
EnuncrBo gusnueckon
KapTUHBI MUPA»

03.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

95

Bun 38630010 Heba.
Co3zBe3ausi, spKue

3BE3/bI, IIIAHETHI, UX
BUJMIMOE JIBYKCHUE.
ComHeunas cucrema

04.2025

56

Conaue. ConHeuHast
aKTUBHOCTb.
HcTouHuK dHEprun
ConHiia u 3BE311

04.2025

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKH.

3BE3 05l [NIABHOW
IMOCJICA0BATEILHOCTH.
Buytpennee ctpoenue
3B€311. COBpeMEHHbIE
MIPEICTaBICHUS O
MIPOUCXOKICHUH U
spomonuu CoaHIa 1

04.2025



https://m.edsoo.ru/ff0d0e38

3BE3]

58

Mineunsid [1yTh —
Hama ["anakTuka.
[Tonoxenue n
newxenne CoiHIla B
lanakTuke.
INanmaxtuku. YepHslie
JBIPBI B A1pax
rajakTUK

04.2025

59

Bcenennas.
Pazberanue rajiakTuk.
Teopus bonpmoro
B3pbIBa. PenmukTOBOE
U3ITy4CHHUE.
MeraranakTuka

04.2025

60

Hepemennsie
POOIEMBI
aCTPOHOMUU

04.2025

61

I'ogoBast KOHTpOJIbHAS
pabota

04.2025

62

O06o0marmui ypox.
Ponb ¢usuku u
ACTPOHOMUU B
SKOHOMMYECKOH,
TEXHOIOTUYECKOI,
COLIMAJILHOM U
THYECKOM cepax
JEeSITEIHOCTU
YeoBeKa

04.2025




63

O6006maronuit ypokx.
Ponb 1 MecTo Gpusuku
Y aCTPOHOMHH B
COBPEMEHHOW Hay4HOU
KapTUHE MUPa

05.2025

64

O6006maronuit ypok.
Ponb pusnueckoit
TEOpHUH B
dbopMUpOBaHUHU
MPeACTaBICHUN O
bu3nyeckoii KapTHHE
Mupa

05.2025

65

O6006maronmit ypokx.
Mecto puzngeckoit
KapTHHBI MHpa B
o01eM psny
COBpPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEICTABICHUH O
npupose

05.2025

66

PesepBHBIN ypOK.
MarsauTtHOE moJe.
DNeKTpOMarHuTHas
WHIYKIUS

05.2025

67

Pe3epBHBIN ypOK.
Onrtuka. OCHOBBI
CHelnuaJbHOW TEOPUH
OTHOCHUTEIBHOCTH

05.2025




Pe3epHnblit ypoxk. 05.2025
KBanToBas ¢usuka.

68 JIJIEMEHTBI 1 0 0
aCTPOHOMHH U

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d1784

acTpopu3uKu

OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 08 4 !

MPOMEBEXYTOUYHAA JNATHOCTUNYECKAA PABOTA O ®PUN3NKE
10 KNACC.

CIIEHVDPUKATLIMA.
1.HasHa4yeHue paboTbl. Pabora npenHazHaveHa st OLICHKH WHAUBUIYAIBHBIX JOCTHXKEHHS 10 MpenMeTy «Du3nKa yueHUKOB,
3aBepIIMBIINX 00y4deHre Ha ypoBHe 10 kiacca OCHOBHOT'O 0011ero oopa3oBanus (0a30Bblii ypOBEHb U3YUCHHSI PEAMETA).
2. YcnoBusi npoBeaeHnsi paboTbl, BKAOYas A0NO/THUTE/IbHbIE MaTepuanbl 1 060pyaoBaHme. TIpy BEITTOIHEHUH IMArHOCTHYECKOM paboThI
HCIOJIb3YIOTCS HEIPOrpaMMHpPYyEMbI€ KaJbKyJIATOPhI (Ha KaXA0ro yueHnKka). Bce HeoOXoaumble ClipaBOYHBIE JAHHbBIE IPUBEEHBI B TEKCTE
BapuUaHTa.
3. Bpems BbInonHeHNA paboTbl. Ha BeimonHeHNE BCel AMArHOCTUYECKON PabOThl OTBOAUTCS 45 MUHYT.
4. CTpyKTypa AMarHoCTUYeCKON paboTbl. BapuaHT 1HarHOCTHYECKOM pabOThl COCTOMT M3 TPEX YaCTel: 4acTh | COmep:KuT 4 3a1anus
6a3oBoro ypoBHs. YacTb 2 conepkuT 4 3aJaHus MOBBIIIEHHOTO YPOBHSI € BBHIOOPOM OTBeTa. HacTh 3 COAEpKUT pacueTHBIE 3a/1a UM C
IIpUMEHeHneM 0a30BbIX (POPMYJI U 3aKOHOB (PU3UKH.

OBOBLEHHbIV MTAH BAPUAHTA BIMP MO ®U3NKE

Bcero 3ananuii — 10; U3 HUX 110 YpoBHIO cliokHOCcTH: b — 7; IT — 3.
MakcumanbHbli 62t 3a padoty — 18 Gasios.
Oo1iee BpeMs BBIIOJIHEHUS paboThl 45 MUH.



https://m.edsoo.ru/ff0d1784

YPOBHHM CIIOKHOCTH 3a/1aHuii: b — 0a30BbI;
II — moBEIICHHLIN.

YpoBeHb |MaKcuMasnbHbIl
No bann 3a
3anaHms npOBepFIEMbIe ANNIEMEHTbI COoAePXKaHNA / aneMeHTbI coaepikaHuA CNoxHocTUl  BLINOAHEHME
3ajaHunA 3ajaHnA
3agaHusa 1—9. MNMoHnMaHme cMbicna NOHATUINA, BE/IMYMH, 3aKOHOB. O6bACHEHWE ABEHWIA
1  |Ompenenenue BeaMYUH b 5
2 Pacno3snaBaHue pU3NUECKUX SABJIECHUI b 2
3  |3unanue QU3MYECKOro 3aKOHa. b 1
4 |3HaHME MAaTEMAaTHYECKON (OPMBI 3anucu (PU3NIECKOTO 3aKOHA. b 1
5 AnHanu3 u3MeHeHus PU3NYeCcKUX BEIUYUH B MIPOIIECccax I 2
6
PacriosnaBanue (pU3MUECKOrO SBJICHUS 110 OIMMMCAHUIO MTPOIIECCca. b 1
7 WnuTepnperanus Gru3nuecKux MpoeccoB, MPeACTaBICHHBIX B BUE n 9
rpaduka
8 WNuTtepnpetanus GU3NIECKUX MPOIECCOB, MPEICTABICHHBIX B BU/IE N 9
rpaduka
9  |[Ipumenenue GpopMyIsl Ui pacueTa GU3MYECKOW BETHIUHBI. b 1
10 |[Ipumenenue Gpopmymnsl 1uist pacyera GU3NIECKON BETUUHHBI. b 1

CUCTEMA OLIEHMBAHWA OTAE/NIbHbIX 3A0AHNIN 1 PABOTbI B LIE/TOM

3ananue 1 oneHuBaeTcs B 5 6aJ10B, €CIIM MPAaBHIBHO 3aNI0JHEHBI BCE KOJIOHKHU Ta0iuiibl, 1 6as, eciny npaBUIIbHO 3al0JHEHA XOTs OBl OJTHA
cTpoka. 3amganus 2,5,7,8 oneHuBarotcs B 2 0aa, €ciiv BHIOpaHbI BCE BEPHBIE OTBETHI; 1 0aJul, €ciu B ATUX 3aJIaHUsIX JOMYIIEeHa TOJIBKO 1
omnOka; 0 6anI0B, eciu A0NMyIIeHbl 6oiee ogHON omMOKHU. 3agaHue 3 orjeHuBaeTcs B 2 6aJuia, eciy NpaBUIbHO YKa3aHO Ha3HAUCHHUE
pudopa u MpaBUWIBHO yKa3aHO (pu3udeckoe sSBIIeHUE, JeKallee B ero ocHOBe; 1 6asu, ecian qonyiieHa ogHa omuoka. 3ananus 3,4,6,9,10.
onieHuBarotcs B 1 6amn, ecnu 3a1a4da 9,10 MoMHOCTHIO pelieHa TPaBIWIIbHO U MPaBUIBHO OopMIleHa, TomycKaTes 1, 2 Henouera.



PekomeHgauun no nepesoy NEPBUYHbLIX 6an110B B OTMETKM M0 NATUGAN/TbHOW LUKaNE.

OTMeTKa Mo NATUOaIbHON
LIKane
CymMmapHbIii 6asin

«2» «3»

0-8

«4»

«5»

9-12 13-15 16-18

OTBETHI.
Ne | Bapmanr 1 Bapuant 2
1 |FH a, M/c?
U, Ix A, Ix
P, Ila Q, Ix
E, B/m n, %
B U,B
2 452 345
3 JIBa Tena npuUTATUBAIOTCS APYT K APYry ¢ cuioil | MI3MeHeHre BHYTpEHHEN 3HEPTUU
MPsIMO MPOMOPIMOHATIBHOM MPOU3BEICHUIO MacC | Tela paBHa CyMMe paOOThl BHEIIHUX
ATHUX TENl ¥ OOPATHO MPOIOPIHUOHAIBEHO CHJI U KOJTMYECTBY TETLJIOTHI
KBaJpaTy pacCTOSTHUSI MEKIY HUMH. IIEpPETaHHON 3TOM CHUCTEME.
4 PV=uRT Fek %
5 231 311
6 KOH/JICH CaIus AIIEKTpU3AIUS
7 13 14
8 23 15
9 1 Om 2 Om
10 | 200 JIx 400 Tx




MpomexxyTouHas atTectaums rno gusnke 10 knacc.

BAPUAHT 1.
YacTb 1.
1. 3amosHU MPOITYCKH B TaOJIHUIIE.
Haspanue Benmuunbl | OO03HaUeHUE. Enununa uzmepenus | @opmyna.

CH

Cuiia Tpenust
BuyTpennsis sHeprus
HaBnenue
HanpsoxenHoCTb

DIIC

2. CooTHecuTe Ha3BaHUE SIBICHUH ¢ X onpeneneHusMy. K kax 10l o3UIKuU epBoro CTonoa mog0epuTe MO3UINI0 U3 BTOPOTO CTOJIONA U
MIOCTaBbTE COOTBETCTBYIONIYIO ITU(DPY 1MOA OYKBOIA.

SIBnenue. Onpenenenue.

A. Unepuus 1. CnocoOHOCTB TE€T MEHSTH CBOIO CKOPOCTH NPH B3aUMO/ICH CTBHUH.
b. bpoyHoBckoe 2. SIBneHue npruoOpeTeHns MIEKTPUUYECKOro 3apsa B IPoLeccax.
IBUKCHHE 3. SIBneHune B3aMMHOI0 IPOHUKHOBEHUS MOJIEKYJI OTHOTO BEIIECTBA

B. Dnexrpuszanus. | MeXIy MOJEKYJaMU APYroro Ipu UX KOHTAKTE.

4. SIBneHue COXpaHEHUs TEJIOM CBOEr0 MEXaHUYECKOIO COCTOSHHUS IIPU
OTCYTCTBHUH BHEIIHUX BO3JCHCTBUM.

5. SIBnenue OecropsAA0YHOIO ABMKEHUS YaCTUUEK TBEPJOIo Tella B
KHUJKOCTSIX U ra3ax.

3. 3anummnTe 3aKOH BCEMUPHOT'O TATOTEHUS.
4. 3anumute ypaBHeHHe MenneneeBa - Knaiinepona.



YacTb 2.
5. Ilyns, netsimas B TOPU30HTAJILHOM HAIIPABJICHUH, IPOIILJIa CKBO3b BEPTUKAIBHO PACHOJIOKEHHYIO (JaHEPHYIO MUILIEHD U IPOJI0JIKUIA
JBUKEHUE B TOPU30HTAJIbHOM HamlpaBiIeHUH. Kak IIpy 3TOM U3MEHWIACh KWHETUYECKasl, TOTEHIIMAIbHAS U BHYTPEHHSSI SJHEPrUs MyJn?
JI1st KaXk 101 BETMYMHBI ONIPEIETUTE COOTBETCTBYIOIIMM XapakTep €€ U3MEHEHHUS:
1) yBenuuurcs;
2) yMEHBLIUTCS;
3) HEe UI3BMEHHUTCA.

Kunernueckas QHEPIrus ITorenuuanbHas OHCPIrus BHy'TpeHHHH OHCPIrusa

6. Korga Ha MOpo3e MblI BblAbIXaeM TEMJIbIN BIaKHBIM BO3LyX, MOKHO HAOII0AaTh «I1ap U30 pTay — 00pa30BaHUE MeJIbYaNIINX KalleleK BOIbl
B BbIIIXa€MOM BO3/yxe. biaronaps kakomy siBieHUI0 o0pa3yeTcst «iap u3o pra»?

7. B cocyne noxa TsHKENBIM OPITHEM HAaXoauTCsl Bo3nyX. Ha rpaduke npeacraBieHa 3aBUCUM OCTh 00bEMa BO3/IyXa OT €ro TeMIIepaTyphl.

Buvibepume 06a sepnvix ymeepoxcoenus, coomeemcmeayiouux OGHHbIM 2pagura. 3anuwume 6 omeeme ux Homepa.
v

0 T

1) B mpouecce 1-2 Bo3ayx C:KUMaJIM MPU MOCTOSIHHOM J1aBJICHUH.

2) B nporecce 2—3 paBieHne BO3AyXa YMEHBIIAIOCH IPSIMO TPOMOPIHOHATBHO H3MEHEHHIO €ro a0COIFOTHON TEMIIepaTypHhI.
3) B nporiecce 3—4 Habm01a710Ch H30TEPMHUUECKOE PACIIMPEHUE BO3TyXa.

4) B iporiecce 1-2 naBieHue Bo3ayXa YMEHbBIIAIOCh.
5) B nporuiecce 3—4 nopiieHs onycKaJICs U COBepIail padoTy MO CKATHIO BO3IyXa.



8. Ha pucyHnke npeacraBieH rpaguk 3aBHCUMOCTH KOOPAUHATHI X OT BpeMeHHU t 1715 Tena, ABUxKymerocs Baoibs ocu Ox. ABTOMOOUITb

JBUXKeETcs 1o npsimoit ynune. Ha rpaduke npeacraBieHa 3aBUCUMMOCTb €0 CKOPOCTH OT BPEMEHHU.
Vey M/CH

20

10/

0o 10 20 30 40 ¢, ¢

Buvibepume 0ea ymeepowoenus, komopwvie epHO ONUCHIBAIOM OBUICEHUe A8MOMOOWUTIA, U 3anuuiume Homepa, 00 KOMOPbIMU OHU YKA3AHb.
1) [TepBobie 10 ¢ aBTOMOOUIb JBUKETCS pABHOYCKOPEHHO, a 3aT€M JABMXKETCS B JPYTYIO CTOPOHY.

2) Ilepsoie 20 ¢ aBTOMOOUIIb ABUKETCS B OTHOM HaIpPaBICHUU.

3) 3a Bech nepuo HaOMOAeHHS aBTOMOOUITL TopMo3uit 10 c.

4) B nepuon 30-40 ¢ MomyIb YCKOPEHHs coCTaBiseT 15 m/c?.

5) MakcumainpsHasi CKOpOCTh aBTOMOOUJISI Oblita JocTUTHYTa 3a 20 ¢

YacTtb 3.

9. Onpenenvre BHyTpEHHEE CONMPOTUBIIEHHE HCToUHMKA Toka ¢ D/[C 12 B, ecnu npu noakoueHun peocrata S OM B 11eNU MPOTEKAET TOK 2 A.

10. B HEekoTOpOM mporiecce BHYTPEHHSS dHEPrus raza ymenbmuiaack Ha 300 [k, a ra3 coepmma padory 500 J[x. Kakoe KOTHYECTBO TEIIIOTHI
OBLIIO cOOOIIEeHO razy?.

MpomeXxyTouHasa arTecTauus no gpumsmke 10 Knacc.
BAPUNAHT 2.
YacTtb 1.



1. 3anosnHu IpoOIYyCKH B TaOJULIE.

HasBanue BemmumHbl

O06o3HaueHuE.

Enununa
n3mepenus CU

dopmyra.

Yckopenue

Mexanunueckast pabora
KonunuectBo BemniecTa
KIIJI TenoBoro aABUraTes
Hanpsokenue

2. CooTHecHTe Ha3BaHHUE SIBJICHUN C UX OIpECACIICHUAMMU. K K10 MO3UILIUHN IIepBOIro CTOJ'I6I_Ia noz[6epHTe MMO3UIHIO U3 BTOPOI'O CTOJ'I6I_Ia u

MIOCTaBbTE COOTBETCTBYIOLIYIO U (PY MO OYKBOIA.

SBnenue. Onpenenenue.

A. Dnektpoctatuyeckass | 1. l3MeHeHue TenoM cBoeil GOpPMBI.

HHIYKIHAL. 2. IlepeHoc 3HEPruu CTPYysAMHM KUJIKOCTH WM rasa.

b. duddyzus. 3. [Ipouecc pacnpenenenus 3apsiia B MIPOBOAHUKE MO/ 1€ CTBUEM

B. Konnencarus.

OJICKTPUYCCKOT' O ITOJIA.

4. B3auMHO€ TPOHUKHOBEHUE MOJIEKYJI OTHOT'O BEIIECTBA MEKY
MOJIEKYJIAMHU JPYTOro B PE3YIbTATE UX HENPEPHIBHOI'O IBUKEHUS

pU KOHTAKTE.

5. Hepexon rnapa B ) XUJIKOC COCTOSAHUC.

3. ChopMmynupyiiTe mepBbIii 3aKOH TEPMOJUHAMUKH.
4. 3anuiuTe MaTeMaTHuecKkyto (popmy 3akoHa Kynona.

YacTb 2.

5. HI/IJ'II/IHI[p, B KOTOPOM IIOJ HCTIOABUIKHBIM IMMOPUIHEM HAXOAUTCA BO3AYX,
6YI[CT N3MCHATHCA KOHICHTpAlUAd MOJICKYJI BO34YyXa, a TAKIKC BHYTPCHHAA

110 Mepe HarpeBaHus?

na kaostcooti éenuyunsl onpedenunie coomsemcmayowuli xapakmep eé

1) yBenuuurcs;
2) yMEHBIINUTCS;
3) HEe U3BMEHHUTCH.

ma K|

HAaYMHAIOT HarpeBaTh (CM. puCyHOK). Kax
SHEPrus U JaBJICHUE BO3/yXa B IUJIHHAPE

UBMEHEHUA.



KonueHTpanus MoJiekyn
BO3/IyXa

BHuyTpennsisa sHeprus
BO3JlyXa

JlaBneHue Bo3myxa

6. I1pu pacyecbIBaHNH BOJIOC TUIACTUKOBOM pacyeckoi BOJIOCH HAYMHAIOT PHJIMIIATE K pacyecke. Kak Ha3bIBAeTCs HAaOMFo1aeMoe SIBIICHHE.

7. Bomy mMaccoii 2 KT HeNpephIBHO OXJIQXKAAIH B COCY/IE ITPU MOCTOSIHHON CKOPOCTH TEIJIOOTBO/IA. 3aBUCUMOCTb TEMIIEPATYpPhI BOJIbI OT BPEMEHU

IIpe/ICTaBJICHA Ha IpaduKe.

Buibepume 0ea eepruix ymeeporcoenus, coomeemcmeayouux 0aHHbIM paghuxa. 3anuuume 6 omeeme ux HoMepa.

toc A

20 S

. 1 S PR,

10 20

1) JIEn sBnsieTcst KpUCTAUIMYECKHM BELIECTBOM.
2) Yepes 30 MuH. ocine Hayasa OCTbIBAHUS B COCY/IE HAXOIUJICS TOJIBKO JIEN,.

3) Bes Bona npeBpatviiack B 1€ yepes 40 MUH. [10CIIe Hayaa OCTbIBAHNUSL.

4) V¥ nenpHas TEMI0EMKOCTb BOZIBI B 2 pas3a OoMbLIIE, YEM YAEIbHAS TEIUIOEMKOCTD JIb/IA.
5) Ilpu octeiBanyy Bozibl Ha 20 °C BbIAENSETCA B 2 paza MEHbILIEE KOJIMYECTBO TEIJIOTHI, YeM IPH OCThIBaHMHM Jibaa Ha 20 °C.

8. Bo Bpemsi TpEHUPOBKYU BEJIOCUITIEIUCT

0TpadaThIBAJ Pa3IUYHBIC PEKUMBI €311bI TIO

IpAMOMY y4acTKy mocce. s kaxkoro 3Tamna

paBHBIE IPOMEXYTKH BpeMeHH. B npornecce

TPEHUPOBKH ObUT MOCTPOEH Ipauk

60)

S, km4

12

9

-
T, MHH.

A B (& D
Dranu TPEHUPOBKH

TpeHupoBKU A, B, C u D Obutn BIIEeTIEHBI



3aBUCUMOCTH paCCTOAHHA MCKAY BCIOCUIICIOM

¥ TOYKOH cTapTa OT BpCMCHHU JABUKCHUSA

BEJIOCHUIIENA, ITPECTABICHHBIN Ha PUCYHKE.

Bvibepume 06a eepnvix ymeepoicoenus, cCoOomeemcmsyowux OaHHbIM 2paguka. 3anuwume 6 omseeme ux Homepa.
1) Ha yuacTtke A Bemocuneauct ABUTaICS paBHOMEPHO.

2) Ha Ka>XXJIOM M3 3TallOB TPCHUPOBKU BCIIOCUIICANUCT IIPOC3KAJTI OAUH U TOT KC IIYTh.

3) B Teuenue Bceil TpeHUPOBKU BETOCUTIEAUCT MPEOA0IIEN My Th, PaBHBIN 12 KM.

4) B Touke M CKOPOCTD BCJIOCUIICANCTA NOCTUTJTIA MAKCHUMAJIbHOI'O 3HAYCHU A, a 3aTCM Ha4dadJla YMCHbIIATbHCA.

5) Ha srane D Benocuneauct ABUraics ¢ MaKCUMaJIbHBIM 110 MOJYJIIO YCKOPEHHEM.

YacTb 3.

9. Ilpu nonkmroueHnn TamMnoyku kK 6atapee anementoB ¢ 3/1C 4,5 B BonbT™MeTp MoKasan HanpsbkeHue Ha tamiie 4 B, a amnepmerp cuity Toka
0,25 A. KakoBO BHYTpEHHE COIIPOTUBIICHHUE OaTapeH.

10. ITpu nmepenaue razy konudecrna Termiaotsl 300 [k , ero BHyTpeHHsis sHeprus ymenbmmiaack Ha 100 [x. Kakyio pabdoty coBepmmi ra3?






YYEBHO-METOANYECKOE OBECITEHEHNE
OBPA3OBATEJIbHOI O NPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPWAJIbI 1A YHEHNKA

» ®usuka, 10 kmace/ Mskummes I'.51., byxosues b.b., Corckuii H.H. mox
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHne»

» ®usuka, 11 kmace/ Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [lappentreBoit H.A., Akiinoneprnoe obmiectBo «M3maTenscTBo

((HpOCBGHICHI/IG»

METOONYECKVME MATEPUWAJbI ANA YUNTENA
l.ITapdpenTrenaH. A. Coopauk 3anay no ¢usuke. 10—11 xi1.: mocodue
JUTst yqamuxcst oomeoopaszosar. opranuzanuii / H. A. IlapdentreBa. — M.:
[Ipocsemenue, 2014.

2. Coopuuku 3anau: ®usuka. 3agaunuk. 10-11 ki.: [Tocobue nis
obmieoOpazoBart. yupexaenuii / PeimkeBuy A.Il. — 7-e uzn., crepeotun. — M.:
Hpoda, 2013. - 192 c.

3. ®usuka. [loypounsie pazpaboTku. 10 kimacc : yued.mocodue ams
o011e00pa3oBar. opranuzanuii : 6a3zoBeiil u yrayos. yposau / FO. A. Caypo. —
4-¢ 3. non. —M. : [Ipocsemenue, 2017.

4. duzuka. [loypounsie pazpadoTku. 11 kimace : yued.mocodue mis

obmieobpazoBat. opranu3auuii : 6a3oBblil v yrayo:ma. yposuu / 0. A. CaypoB. —



4-e u3p. pon. —M. : [IpocBemenue, 2017.

5. Mapon A.E., Mapon E.A.. ®uzukal0 ,11 kmaccax. Iunakrudeckue
Mmarepuaisl.- M.: [Ipoda, 2014

6. Kupuk JL.A., lux FO.U.. ®uszuka. 10,11 xnaccel. COOpHUK 3a7aHUN U
CaMOCTOSITEIbHBIX padoT.— M: Unekca, 2014.

7. I'pomuena O.M. @usuka 10 knacc. TeMaTnueckue KOHTPOJIbHBIE U
camMocTosITeNbHBIE paboThi- M.: M3marenscTBO "DOK3amen", 2012.

8. I'pomuesa O.1. @usuka 11 knacc. TemaTuueckne KOHTPOJIbHBIE U

caMocCTosITeIbHBIE padoThi- M.: 3narensctBo "Dk3amen", 2012.

LUNPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU
WHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/






