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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha YpOBHE CpPEIHETrO OOIIETro
oOpa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHU M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeilbHON mporpamMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepanbHON paboyel MNpOrpaMMmbl BOCIUTAHUS U
KOHIIEMIINH MpernojaBaHus yyeOHoro npeamera «dusmka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pazoBarenbHbIE MPOrPAMMBbI.

Conepxanue mnporpamMmbl 1Mo (GU3MKE HaNpaBlieHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa obydaromuxcs 10-11 knaccoB npu 00ydeHun
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JIESTEIbHOCTHOIO MOAXO0/A.
[Iporpamma no usuke coorBeTcTByeT TpeboBanusM GI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4eHHs, a TaKKe
YUUTBHIBAET HEOOXOAUMOCTh peaTH3alli MEXKIPEIMETHBIX CBA3CH (U3MKH C
€CTECTBEHHO-HAYYHbIMU y4€OHBIMU IIpeIMETaMU. B Hell onpenesnsatoTcsi OCHOBHbIE
e u3ydeHus: GU3uKu Ha ypOBHE CpeHEro 00111ero oOpa3oBaHus, IIIAHUPYEMbIe
pe3ysnbTaThl  OCBOGHMSI Kypca (U3MKHM. JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHbIie (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢hu3uKe BKIIOYAET:

e IUJJAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI [0 rojilaM 00y4EHHUS;

e conepkaHue yueOHoro mpenMera «dusnka» mo rogaM o0ydeHusl.

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHAxX MPHUPOIbI, BBICTyHas B
KayecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU 00 okpyxatomieM Mupe. [IIkombHbIN Kypc GU3UKH — CHCTEMOOOPa3YIOIINA
JUISl €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3HUYECKHE 3aKOHBI
JeXarT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmyeckoir reorpaduert u acrpoHomued. Vcmosip30oBaHME W aKTUBHOE
OpUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep MW pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTH B c(hepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
NOJIYYEHHUS! HOBBIX MAaTEpPHAJIOB C 3aJIaHHBIMU CBOMCTBaMHM U Jpyrux. M3yueHue
(U3MKN BHOCUT OCHOBHOM BKJIaJl B (pOpMHpPOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oOydyarommxcs, B (OpMHUPOBAHHUE YMEHUN MPUMEHSITh HAYYHBIH METOJ
MO3HAHUS MPU BBINOJHEHUN UMH YYE€OHBIX UCCIIEA0BaHUM.

B ocHOBY Kypca ¢pu3uku sl ypOBHSI CpeJIHEro o01Iero oopa3zoBaHus MOJ0KEH
PN UAEH, KOTOPBIE MOKHO PACCMaTPHUBATh KAK IIPUHIIMIIBI €10 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIECPKUT MaTepuaj U3 BCEX pa3lieloB (PU3UKH, BKIIOYAECT Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanusayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (pu3uku
o0beMHEH BOKpYr (u3MuecKkux Teopuil. Benymmm B Kypce sBIsercs
(dopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEIIECTBE U
oJIE.

Hoes eymanumapusayuu. EE peanuzauus mpennosiaraeT HCIOJb30BaHNE
TYMAHUTAPHOTO MOTEHIMaNna (U3NYECKOH HAyKH, OCMBICIEHUE CBA3U DPA3BUTHUSA
(bu3KKY C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U SKOJIOTUYECKUMU MPOOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kype Gpu3uku npemnosaaraet 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHMYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUM M3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peamusyercs MOCPEACTBOM BBEACHHS 3JIEMEHTOB
colepKaHus, TMOCBSIIEHHBIX 3KOJOTMYECKHM IpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a Takke OOCYKIEHUs
po6JIeM palvOHAIIBHOTO MPUPOIOTIONb30BAHMSI U SKOJIOIMUECKON 0€301aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMHU Kypca (U3MKM HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHus SBISIFOTCS (Qu3ndeckue Teopuu ((hopMupoBaHHE MPEICTABICHUH O
CTPYKTYpE HOCTPOCHUS (PU3UUECKOW TEOpHH, posid (pyHAaAMEHTANbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, IPAHUIAX IPUMEHUMOCTH
TCOPUH, JUIS ONTUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIECCOB).

CHCTEeMHO-eATEIbHOCTHBIA MOAXO0/A B Kypce (PU3MKH peanu3yeTcsl IMpek.e
BCEro 3a CUET OpraHU3aldU HKCIEPUMEHTATBHOU AESTENBHOCTH O0YyYaroIIUXCs.
J11s 6a30BOr0 ypOBHS Kypca (PU3UKU — 3TO HCIOIb30BaHUE CUCTEMBI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke OObETUHEHBI B OOIIMN CIHMCOK YYCHHUECKHUX MPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM INiepedyHe Ja0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJI U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa3oBaTebHOrO Mpoliecca
UCXO0/sl U3 OCOOEHHOCTEW TUIAHUPOBAHUSI M OCHalleHUs kaOuHeTa (usuku. [lpu
3TOM O00€CHEeYMBAETCS OBJAJEHUE OOYy4YalIUMHCSI YMEHUSAMH IPOBOJUTH
KOCBEHHBIE H3MEPEHMs], MCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH H
IIOCTAHOBKY OIIBITOB 10 ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpuioe BHUMaHUE yIEASETCS PEIICHUIO PAaCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 5TOM U1 paCYETHBIX 3a7a4 IPUOPUTETOM SIBIIAIOTCS 3a1a4M C SIBHO 3a1aHHOM
(¢u3nyecKkoil MOJENbl0, MO3BOJIAIOIINE NPUMEHATh W3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, TaKk W MHTETpUPYs 3HAHUS U3
pa3HbIX pa3ienioB. [ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
00OBbsICHEHHE MpPOTEeKaHUsl (U3MUYECKUX SBJICHUA W TPOLECCOB B OKpYyXKarouen
AKU3HU, TpeOyromye BbIOOpa (U3NYECKOM MOAENW Uil CUTyallud IPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.



B cootBerctBuu ¢ TpedoBanusamu @I'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecreyeHn0 yuyeOHOro mpoiecca 0a30Bblid YpOBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero o01ero oOpa3oBaHHUS JOJDKEH HM3y4aTbCsl B YCJIOBHSIX HPEIMETHOIO
KaOuHeTa (PU3MKU WIM B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJa. B kaOuHeTe PU3UKU TODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHWE [Jis BBIMOJHEHHUS YKa3aHHBIX B IIporpamme Mo
du3HMKe yUCHUUECKUX MTPAKTUUECKUX PabOT M IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (POPMHUPYETCSI B COOTBETCTBHM C
OPUHLKIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U 00eClevyrBaeT IOCTAHOBKY
NEPEeYNCIIEHHBIX B TporpamMmMe 1o (U3MKe KIIOYEBbIX JEMOHCTpAIUil AJis
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBJIGHUA M  MPOIIECCOB, AMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 00OpymOBaHHE IS YYCHUUYECKHX TIPAKTHYECKUX paboT
dopmMupyeTcsi B BHAE€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarouuxcs. Temarnueckue KOMIUIEKTHI
JabopaTopHOTO O0OPY/IOBAHUS JOKHBI OBITH IOCTPOSHBI HA KOMIUIEKCHOM
UCTIOJBb30BAaHNN AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPHUTENBbHBIX CUCTEM B BHJIE IIU(PPOBBIX T1a00paTOPHi.

OCHOBHBIMU 1EJISIMU U3Y4YeHUS GUBUKHU B 00111eM 00pa30BAHUHU SIBISIIOTCS:

e (opMHpOBaHME HHTEpeca M CTPEMJICHHS OOYyYarolIMXCs K Hay4dHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX U TBOPUYECKUX
COCOOHOCTEWN;

e pa3BUTHUE IMPEACTABIECHUI O HAYYHOM METO]IEe MO3HAHUA U (POpMHUpOBaAHHE
UCCIIEIOBATENILCKOIO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSM;

o (opMupoOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJIbTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUI OOBACHATH SABJICHHS C HCIOJIb30BAaHUEM
(bu3nyecKrX 3HAaHUM U HAYYHBIX JOKA3aTeNbCTB;

e (dopMupoBaHHE TPEACTABICHUN O PO (PU3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTukeHHne 3TUX Iielield 00eCrieUrBAEeTCsl PEIICHUEM CIEAYIONINX 3a/1a4d B

nporecce u3yueHus Kypca GU3NKU Ha ypOBHE CpEAHEro oo1ero oopa3oBaHus:

e MpUOOpPETEHHE CUCTEMBI 3HAHUH 00 00X (PHU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKy, MOJIKYJIApHYIO0 (U3uKy,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMupoBaHHE YMEHHH NPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHSI (PU3MYECKUX SBICHWA B TPUPOJAE H IS TPUHATHA
MPAKTUYECKUX PEIICHUN B OBCEIHEBHON KU3HU;



e OCBOCHHME CIOCOOOB pEHICHHS PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
Gu3ruecKo MOJENbIO, 3a/1a4, MOJPa3yMEBAIOIIUX CaMOCTOSATEIHHOE
co3manue (PU3MYCCKOM MOJICIH, aIcKBATHOM YCIOBUSIM 3a/1a4H;

e TOHUMaHHE (U3NYECKUX OCHOB U MPHHIUIOB JCHCTBUS TEXHHMYCCKUX
YCTPOHCTB U TEXHOJOTHYECKUX MPOIIECCOB, X BIMSHUSA HA OKPYKAIOIILYIO
cpeny;

e OBJIAJECHHE METOJAMHM CAMOCTOSATECIBHOIO IUIAHHPOBAHMS M IPOBEICHUS
(GU3NYECKUX SKCIICPUMEHTOB, aHaIM3a W HMHTEPIpETaluu HHGOpPMAIIHH,
OIpe/ICIICHUS IOCTOBEPHOCTH TOJYYCHHOTO PE3yJIbTaTa;

e CO3JIAHHE YCIIOBHI IS Pa3BUTHS YMEHHMH MPOEKTHO-UCCIIEI0BATEILCKOMT,
TBOPYECKOH JICITEIILHOCTH.

Ha wusyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanus oTBoauTcs 136 yacos: B 10 kimacce — 68 gacos (2 Jaca B He/emo), B
11 xnacce — 68 yacos (2 yaca B HEIEIIO).

[Mpemiaraemeliii B mporpamMme 1o (U3MKE TNEpevYeHb JIAOOPATOPHBIX U
NPAaKTUYECKUX pabOT SBISIETCA PEKOMEHIOBAHHBIM, YUYHTENb JIElIaeT BBIOOD
IPOBEICHUS JTa0OPATOPHBIX PA0OT M OMBITOB C YY6TOM HHIAWBHIYaJbHBIX
0COOEHHOCTEHN 00yYaromMXCH.



COJEPXAHME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTObI HAYYHOI O MO3HAHUSA

®usznka — Hayka o mpupoge. HaydHble METOABI MO3HAHUS OKPYKAKOUIETO
Mupa. Ponb 3kciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUSA TPUPOIBI. DKCIIEPUMEHT
B (pusuke.

MopenvupoBanue (PU3NYECKUX SBJICHUA W TMPOIeccoB. HaydHble THUMOTE3HI.
®dusnyeckre 3aKOHbl U TEOpUH. [ paHUIBl MPUMEHUMOCTU (DPU3NYECKUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B TPAKTHYECKOMN AEATEITbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIorOBbIE W IU(POBBIC H3MEPUTEIbHBIE NTPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUXKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemerienne, CKOpocTh (CpeHsisl CKOPOCTh, MIHOBEHHAs CKOPOCTh) M
YCKOPEHUE MaTepUaibHOW TOYKH, MX MPOEKIMHU HA OCH CHUCTEMbI KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH H TepeMenieHUs
MaTepruaJbHOU TOYKHU OT BPEMEHH.

CBobOosiHOE TIajieHrne. Y CKOpeHue CBOOOHOTO TaJIeHUS.

Kpusonuneitnoe npmxenue. J[BrmkeHne MaTepruaibHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAss CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue YCTpONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIHUJIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIC TTepeIayun.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WUIIOCTpAIMsd KUHEMATHYECKUX XapaKTePUCTHUK
JBIDKCHMUSL.

[IpeobpazoBanre ABUIKEHHUM ¢ UCTIOJIb30BAHUEM IIPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHUs Tena, OpOLIEHHOrO MOJ YIJIOM K TOPHU30HTY H
TOPU30HTABHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHHUS.

Hanpagnenue ckopocTu pu ABM>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3ydenne HEPAaBHOMEPHOI'O ABUIKECHHS C LIEJIbIO OMNPENESICHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJIEIOBATEILHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHUM TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUA LIAPUKA B BI3KOW KUJIKOCTH.

N3ydenue aBuxkeHus Tena, OpOImIeHHOTO TOPU30HTABHO.

Tema 2. /lunamuka

[Ipunuun  otHocurensbHOCTH  [anmunes. lIlepBeii  3akoH  HeroToHa.
NuepuuanbHbie CHCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cyneprio3unuu cuil. Bropoii 3akon HetotoHa aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH Hbl0TOHA 17151 MaTeprUalIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsxkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, ckoiakkeHusi, kadenus). Cuina tperus. Cyxoe
TpeHue. Cuina TpeHusl CKOJIbXKEHUsSI U cuiia Tpenus nmokos. Kosddumuent tpenus.
Cuna conpoTUBIICHUS IPU ABUKECHUU TEJIA B AKUJIKOCTHU WJIIH rase.

[ToctynarenbHOE U BpalatebHOE JBHKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOIO TeA.

TexHH4YecKkue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IMOJUINITHUKH,
JBUYKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIHHU.

CpaBHeHHEe Macc B3aMMOJEHCTBYIOIIUX TElL.

Bropoi 3akon HeroToHa.

N3mepenue cul.

CroxeHue CHil.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AedOopMaliui.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MaICHUU.

CpaBHeHUE CUJT TPEHUS OKOS, KAUEHHS U CKOJIbKEHUS.

VYcioBust paBHOBECHUSI TBEPAOTO Teya. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3yuenune neuxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U
PE3MHOBOM 00paslie, OT UX Aedhopmariu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOIO TEJIA, HMEKOUIETO OCh
BpaLlCHUS.

Tema 3. 3akoHnvl coxpaneHus é mexaHuke

Nmnynee MaTtepuanbHON ToukH (Tena), CHUCTEMBl MaTEPHAJIbHBIX TOYEK.
Nmnynse cwiibl 1 M3MEHEHHUE HMMITyJbCa Tejla. 3aKOH COXPAHCHUS WMIYJIbCA.
PeaktuBHOE ABHXKEHME.

Pabora cuiibl. MOIIHOCTH CHJIBL.

Kunernueckass sHeprusi marepuaiibHOM Touku. Teopema 00 H3MEHEHUU
KHHETUYECKOUN SHEPTUH.

[ToreHumanbHas SHEPTHUSL. [ToTeHunanbHas SHEPTHs yIOpyro
nehopMUpPOBaHHON NPYKUHBL. [loTeHITMaBHAS SHEPTHS Tella BOJIU3HU MMOBEPXHOCTH
3emMiu.

[loTeHuManbHblE W HEMOTEHUHUAJIBHBIE  CHJIBI. CBsi3b  paboThHI
HEMOTEHINAIBHBIX CUJI C K3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAaHEHHSI MEXAHUYECKON SHEPTUMU.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoNCTBA M NMPAKTHUUYECKOE NMPUMEHEHHE. BOJOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE ABHXKEHUE.

[Tepexon moTEeHIIMATBLHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopnule pabomoi

N3ydenune abCONIOTHO HEYHPYroro yjapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

Uccnenosanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsiekyasipuasi pu3duka ¥ TEepMOAUHAMHUKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT mMeopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe mBwkenue. Juddysus. Xapakrtep IBWKCHHS U
B3aMMOJICHCTBUSl YacTHUIl BellecTBa. MoJenu CTPOCHUs Ta30B, XKUJIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsbl MoJiekyi1. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmnepartyp
Llenscus.



Mognens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEM KHMHETUYECKOM JHEpPruM TEIUIOBOTO JBWXKEHUs dactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MeHnaeneeBa—KnanelpoHa.
3akon lanbToHa. M3ompoliecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe MpeACTaBICHHE H3OIMPOIECCOB. H30TEPMa, H30X0Pa,
n3obapa.

TexHuueckue YyCTPONCTBA U NPAKTUYECKOE MPUMEHEHUE. TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOCHHME BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbiTel 10 AU Py3Un KUIKOCTEH U Ta30B.

Mogens 6pOYHOBCKOTO JBUKEHUS.

Monaens onsbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, WUTIOCTpUpYIOIas IPUPOy AaBIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHHUE COCTOSHUS HWJEaIbHOrO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUM
00BbEMa KOMHATBHI, TABJICHUS U TEMIIEPATypPhl BO3/IyXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMU COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuku

TepmonnHaMuueckasi cucremMa. BHYTpeHHssI 3HEprus TEpMOAMHAMHYECKOMN
CUCTEMBI U CTIOCOOBI e€ m3MeHeHus. KonumdecTBo TeroTel U paboTta. BHyTpeHH s
SHEpPrus  OJHOATOMHOTO  HJEAJIbHOrO  Tra3a.  Buael  Termsonepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUYEHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemnoTel npH TEIIONEepe1aye.

[Tonatue 006 anuabatHOoM mpouecce. llepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBoro 3akoHa TEPMOJMHAMHUKHM K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmonuHaMuki. HeoOpaTuMocTh MPOIIECCOB B IPUPO/IE.

TerutoBele  mamuHbl.  [IpuHOUWNBI ~ JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanust SHEepruu B TEIUIOBBIX MamnHax. KoadduimeHt mnose3noro
nevctBug temnoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnojae3Horo
JEUCTBUSA. DKOJIOTHUECKUE TTPOOIEMBI TETIIOIHEPTETUKH.



Texnuuyeckue yCTpOiiCTBA W MNPAKTUYECKOE NPUMEHEHHUE. JIBUraTellb
BHYTPEHHET O CropaHusi, ObITOBOM XOJIOJUIbHUK, KOHIULMOHED.

Llemoncmpayuu

WN3meHeHnne BHYTpEHHEH SHEpPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JCUCTBHEM CXKAaTOTO BO3/yXa, HarpeBanwe >pupa B
JaTyHHOU TpyOKe myTéM TpeHus (BHIICOIEMOHCTPAITHS).

V3MeHeHre BHYTpeHHEH SHEPTUU (TeMIepaTyphl) Teja Py TeIuIonepeaye.

OmbIT 10 auabaTHOMY PACIIUPEHHIO BO3yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu nmapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue yiebHON TEINTOEMKOCTH.

Tema 3. Azpezammnvie cocmoanun eewjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenune u kurnenue. AOCOIIOTHAS U
OTHOCUTEJIbHAA BIAXKHOCTh BO3nyxa. HaceliieHHbld mnap. YaenbHas Temsiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhbl KUIICHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucraminueckue u amopdHbie Tesna. AHU30TPONUS CBOMCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBneHue u
KpUCTau3aius. Y aenbHas Tersora miasieHus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHnueckue yCTpOHMCTBA M MPAKTHUYECKOE NPHUMEHEHWE. TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOIYUYEHUs COBPEMEHHBIX MaTepHUalioB, B
TOM YHCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenue npu mOHM>KEHHOM JIaBIICHUH.

CniocoOb1 U3MEpPEHHUsI BIAKHOCTH.

Habmroienue HarpeBaHus U IJIaBJICHUS KPUCTAJTMYECKOTO BEIECTBA.

JleMoHCTpanust KpUCTAILIIOB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenrie OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Pa3znes 4. JiiekTpoaAuHAMHKA
Tema 1. Inekmpocmamuka
DJeKTpu3anus Teil. DIEKTPUUECKHUM 3apsa. /[Ba BU1a SJIIEKTPUUECKUX 3apsA0B.
[IpoBOOHWKHM,  JOUANEKTPUKM U MOJYNPOBOJHHUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsaa.
B3aumopeiictBue 3apsioB. 3akoH KynoHa. To4euHbI 31€KTPUUECKUI 3aps .
Onektpuueckoe mnoje. Hanpsok€HHOCTh  amekTpuueckoro moiid.  [IpuHnun



CYIEPIIO3ULHNM DJIEKTPUUECKUX ToeH. JIMHUM HanpsiKEHHOCTH JIJIEKTPUUYECKOIO
TIOJISL.

Pabota cun anexktpocratuyeckoro mnoJjst. [lorennuan. Pa3HocTs MOTEHIIMATIOB.
[IpoBOOHUKM M AUDIIEKTPUKH B JIIEKTPOCTATHUECKOM Ioje. JuanekTpudeckas
POHUIIAEMOCTb.

DnekTpoEMKOCTh. KonaeHncaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJIEHCATOPA.
DHeprud 3apsyKEHHOTO KOHJEHCATOopa.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHUE. DSIIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE DIIEKTPONpPHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpPOUCTBO U MPUHLHUII IEUCTBUS DIIEKTPOMETPA.

B3auMopeiicTBrEe Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOOHUKH B 3JEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTHYECKAs 3aIUTA.

JIM3IIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnstii anekmpuveckuii mok. Toxu ¢ paznuuHvix cpeoax

DJEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUSI AJIIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsixenune. 3akon OMa 11l ydyacTKa L.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoynga-Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE COMNPOTHUBIICHHUE HCTOYHUKA TOKA.
3akon OMa 1)1 IOJTHOM (3aMKHYTOM) AJIEKTpHUYECKO# 1enu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  OPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTUBJIEHUS METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITYYKOB.

[TomynipoBOAHUKH. CoOcTBeHHas 151 IpUMECHAas MIPOBOJIUMOCTD
noJTynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B  pacTBOpax MW  pacIulaBaX  dAJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAs TUCCOUHAIS. DIEKTPOIIU3.



DJIeKTpUUEeCKU TOK B raszax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Momaus. [1nasma.

TexHudeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE. aMIIEPMETD,
BOJITMETP, PEOCTaT, HCTOYHHKK TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBINA U0/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYTPOBOIHUKOBBIN JUO/, TaIbBAHUKA.

Llemoncmpayuu

N3MepeHue cuiibl TOKA U HAPSHKEHUSL.

3aBUCHUMOCTh COIMPOTUBIICHUS UIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIONIAU TIONIEPEYHOr0 CEUECHUS U MaTepuara.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

[Ipsimoe wu3MepeHue JSIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSL.

3aBHCUMOCTH COMPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB PTEKTPOIUTOB.

HckpoBoii pa3psl U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOpPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3ydenune cMeaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepenne aieKTpOABMKYIIEH CUJIbI UCTOYHMKA TOKA U €ro BHYTPEHHErO
COIPOTHUBIJICHUS.

Habmronenue snexrposnsa.

MexknpeaMeTHble CBSA3H

N3ydenne kypca pusmku 6a3oBoro ypoBHsS B 10 Kjacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M € KypcamMu MaTEMaTHKH,
OMOJIOTUH, XUMUH, TEOrpAPUU U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS. SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTE3a, (PU3NYECKas BEIUYHHA, 3aKOH,
TEeOopusi, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuka. penieHWe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIu,
napabosna, runepOoia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIUH HA OCH KOOPJHUHAT, CI0)KEHHUE BEKTOPOB.

buonocusa: mexannueckoe ABMXKEHHE B XKHUBOU mpupoje, nuddysus, ocmoc,
TETIOOOMEH JKUBBIX OPraHW3MOB (BH/IbI TEIUIONEpPEayuH, TEIJIOBOC PaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPO/IE.

Xumus: TUCKPETHOE CTPOECHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEU U Ta30B,



JJIEKTPUYECKUE  CBOWMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JUCCOLMALINS,
rajgbBaHMKA.

l'eocpagusa’ BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonoeus:. npeoOpa3oBaHHe IBUKEHUW C MCIOJIH30BAHHMEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJALINAIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpyTue), IBUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOW XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbBIE pUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHUThI. B3auMoielicTBrE MMOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHA. [IpuHIMD Cylieprno3uuuu MarHuTHHIX TOJIEH.
JIuHnM MarHUTHOW HMHAYKUMU. KapThHa JWMHAA MAarHUTHOW WHAYKIUU TIOJIS
IIOCTOSIHHBIX MarHUTOB.

MarautHOE 1OJie TPOBOJHMKA C TOKOM. KapTthHa JMHUNA WHAYKIHA
MAarHuTHOI'O TOJIA JUIMHHOTO IPSMOr0 NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBrue NpoBOIHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOZyJIb U HAIIPABJICHUE.

Cuna Jlopenua, €€ MOJIyJIb U HanpasieHUe. JBUKeHUE 3apsyKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabota cuibl Jlopenna.

SIBieHne aneKTpoMarHuTHOW MHAYKUMHM. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJABWXKYILNAs CWla HWHIYKIUH. 3aKOH DJIEKTPOMATHUTHOM
unaykuun dapajes.

BuxpeBoe »snekrtpuueckoe Iosie. OIEKTPOJABHXKYIAs CUjla HHAYKIUU B
IIPOBOJHMKE, IBUXKYILEMCS IOCTYNATENbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NHayKTUBHOCTB.  SIBIIEGHME CAMOMHIYKIMHU. OJEKTPOJABHXKYIAS  CUJA
CaMOUHAYKIIUU.

DHeprusi MAarHUTHOTO TMOJISI KATYILIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE. IIOCTOSHHbBIE
MAarHMThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIMHMY MHIYKIMU MarHUTHOTO TOJIS.

B3aumMopeiicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuita Amnepa.

Jencrue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3eKTPOMariuTHOM UHIYKIWH.

[IpaBuno Jlenna.

3aBHUCUMOCTb 3JIEKTPOJIBUAKYIIEH CHAJIBI MHAYKLIHAH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne CaMOUHYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue 1eMCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIICHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

Pa3znen 5. Kosie6anus n BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Ko1e0anus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHUYECKUE  KOJICOAHMS.
I'apmonunyeckue konedbanus. Ilepuona, yacrora, amruTyaa v ¢asza KojeOaHUM.
[IpyxuHHBI MadATHUK. MaTeMaTUYECKUN MAasTHUK. YPAaBHEHUE TaPMOHUYECKUX
konebanuii. [IpeBparnieHue 3Heprum Npyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KoOJIeOaHUS B
UJCaTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANEKTPOMArHUTHBIMU KoyieOaHusmu. Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPIruu B UJICAIbLHOM KO0JIE0ATeIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxaromux KoneOaHusX. BoiHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

Ilepemennbiii TOk. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CUJIbI TOKa WU
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE 3JEKTposHepruu. KynpTypa
UCIIOIb30BaHUs AJICKTPOIHEPT U B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJICKTPUUYCCKUM
3BOHOK, F€HEpATOp MEPEMEHHOT0 TOKA, JUHUHU AJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHONW CHUCTeMbl (MPYKUHHBIA WM
MaTeMaTHYCCKUN MasTHUK).



HaGnronenue 3atyxaronux KoaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHMIA.

Habmtonenue pesoHanca.

CBOOOHBIE TEKTPOMArHUTHbIE KOJIEOaHNUs.

OcumiiorpaMMbl (3aBUCUMOCTH CHJIbI TOKQ W HAIPSHKCHUS] OT BPEMEHH) IS
ANIEKTPOMATrHUTHBIX KOJIEOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COEAMHEHMHM pPE3UCTOpa, KATYyUIKU
UHJYKTUBHOCTH U KOHAECHCATOPA.

Mopeinb TUHUY 3IEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MAJIBIX KOJeOaHUM Ipy3a Ha HUTH OT
JUITMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIENH U3 MTOCJIEI0BATEIBHO COEMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHunHble 60IHbL

MexaHudeckue BOJIHBI, YycioBHs pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JiauHa BOJHbL [lomepedyHble W MPOAOJIBHBIE BOJIHBI.
WNurepdepenuus n audppakums MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHS M3JIy4YEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumuast opuentanus BektopoB E, B, V B anektpomarauTtHoi BosHe. CBolicTBa
ANIEKTPOMATHUTHBIX BOJIH. OTPa)KE€HUE, MPETOMIICHHE, TOJIApu3anus, AudpaKuus,
uHTepdepeniyst. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[lkana 37eKTpOMarHUTHBIX BOJH. [IprMeHeHue 371eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paIuOCBA3U U TeNeBUIeHU. Panuonokanus.

DJEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOIIe Cpeibl.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE NPHUMEHEHHUE. MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBAsl [MAarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTPaHEHHUE MOTIEPEYHBIX M IPOJAOJIHHBIX BOJIH.

Konebmromeecs Teno Kak UICTOYHUK 3BYKa.

HabintoieHue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune narepdepeHnuu u qudpakiiui MEXaHHIeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntogenue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJeOaHUi.



UccnenoBanue CBONCTB 3IEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEJIOMIICHUE,
noJiipu3anus, IMppakuus, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsAMonIMHENHOE pacnpoCTpaHEHHE CBETa B
oaHopoaHoM cpexe. JIyu cera. ToueuHblli HCTOYHUK CBETA.

OTtpaxxkenue cBeTa. 3aKOHbI OTpakeHUs cBera. [locTpoeHne n300pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHSI CBETa. AOCOTIOTHBIN TTOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yrosl MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBera. CnoxxHbIi cocTtaB Oenoro cseta. L{Ber.

Cobupatolue 1 paccerBaromye TuH3bl. ToHKas TuH3a. POKYCHOE pacCTOSIHUE
U ONTHYECKas cuia TOHKOW JuH3bIL. [locTpoeHne n3odpakeHnii B COOMPAIOIINX U
pacceuBaromux JimH3ax. @opMysia TOHKOM JUH3BIL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUIYECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenius ceta. KorepeHTHbIE HMCTOYHUKH.
VYcaoBus HaOMOAEHHST MAKCUMyMOB M MHUHMMYMOB B HHTEpP(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JludpakimoHHas pemi€Tka. YCJIOBHE HaOJI0ICHUS
[JIABHBIX ~MAaKCUMyMOB TMpU TMAaJ€HUH MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHUE. OYKH, JIyMa,
doToamnmapar, TPOEKIIMOHHBIA ammapaT, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Llemoncmpayuu

[IpsiMonuHENHOE paclpOCTpaHEHHE, OTPaKEHUE U IPEJIOMIICHHE CBETA.
Onrtuueckue npuOOpBHI.

[TomHOE BHyTpeHHEE oTpakeHue. Mozaenb CBETOBOA.

NccnenoBanue cBOMCTB N300paKeHUH B TMH3AX.

Mogenu MUKpOCKOTa, TEJIECKONa.

HaGnronenue naTepdepeHnum crera.

Habnronenue audpakiuu cera.

Hab6nronenue aucnepcuu cBera.

[Tonmy4yeHue criekTpa ¢ MOMOIIBIO IPU3MBL.

[TomyyeHue cnexkTpa ¢ HOMOUIbIO JU(PPAKLIMOHHON PEIIETKH.

Habnronenue nossipuzaiuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne nokasaress NpeioMIIEHUs CTEKIIA.



HccnenoBanue CBOMCTB N300paKeHUH B TUH3AX.
Habnronenue aucnepeuu cBera.

Pa3nen 6. OcHOBBI CHIEIHAIBLHON TEOPUU OTHOCHUTEIbHOCTH
['paHuIBI TPUMEHUMOCTH KJIACCUUYECKOU MEXaHUKHU. [1oCTynaThl crieluanibHON
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTHh MOJYJISI CKOPOCTH CBETA B BAaKyyMeE,
MIPUHIUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHUE BPEMEHU U COKpAIlCHHUE
JIIUHBIL.
DHEPrus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C 3HEPTHEN U UMITYJIbCOM PEIITUBHCTCKON YacTULbl. DHEPrus
TIOKOS.

Pa3znen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmot K6aHMOBOI ONMUKU

®otonsl. opmyina [lnanka cBs3u s3HEpruu (PoTOHA C €ro YacToToN. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienoanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dororddexra. YpaBuenue OiHmTeliHa s poToddpdekra. «KpacHas rpanuna»
dotordpdexra.

JlaBnenwne ceera. OnbiThl I1. H. JIebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpOHCTBa U MPAKTHUECKOE MNpPUMEHEHHE. (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOAUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHENIHETO (hoTodddekTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -HaCTHIL.
[lmanerapnas mogxens aroma. Ilocrynmarel bopa. M3nydyeHne u morsiomeHue
(GhOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPruM Ha JApyroi. Buasl
criekTpoB. CHEKTp YpPOBHEM SHEPruu aroma BoJI0po/ia.

BosnHoBbie cBoiicTBa yacTul. Bonnsl ne bpoinsa. KopnyckyispHo-BOJTHOBOM
Ty au3M.

CHoHTaHHOE ¥ BBIHYKJICHHOE U3Ty4YECHHE.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE NPUMEHEHHE. CIEKTPabHbBIN
aHanu3 (CIeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mopnuens onbita Pesepdopaa.

Onpenenenre JIMHBI BOJHBI Ja3epa.

HaGnronenue nuHelyaThIX CIEKTPOB U3ITYUESHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habnronenue nuHeiyaToro crekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CII0XKHOCTh CTPOECHMS sAapa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pesepdopaa no onpezeneHuio coctaBa paJuoakTUBHOTO
u3nyuenus.  CoiictBa  anbda-, Oera-, ramma-usznydeHus.  BriusiHue
PaaOaKTUBHOCTU HA KMUBBIE OPTaHU3MBL.

OtkpeiTHE TIpoTOHA W HelTpoHa. Hykionnas moxens simpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnag. ONEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacnan. ['amma-
u3Jly4yeHue. 3aKOH paJuOaKTUBHOIO paciaa.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHble cuiibl. JlegekT macchl siapa.

Anepneie peakunu. [lenenue u cuHTe3 Anep.

Anepnwiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U TMEPCHIEKTUBHI
SIEPHON SHEPTreTUKHU. JKOJIOTHUECKUE ACTIEKTHI SIAEPHON IHEPTETHKH.

DneMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOMIOAEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII,

@dyH1aMeHTalIbHbIE B3auMoJielcTBUs. EquHCcTBO (hr3mueckoil KapTUHBI MUpa.

TexHHYecKue yCTpONCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETpP, Kamepa
BunbcoHa, simepHbiii peaktop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTBHI aCTPOHOMUHM M ACTPOPUZNKH

Otansl pa3BuTHUs acTpoHomun. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMUH.

Buna 3Bé3gnoro nHebGa. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHUAMMOE
JBUYKECHHUE.

CosiHeYyHas cucrema.

Comnne. ConneuyHas akTHUBHOCTh. Mcrounuk sHeprum CoJsiHIIa W 3BE3L.
3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpaldbHBIA KJIacc —
CBETHUMOCTB». 3BE3/bl TJABHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JjIsl 3BE3/ TJIABHOM TMOCJEA0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



3B&3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKACHUU U 3BoJoIMU CoyHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama ['anmaktuka. [lomoxenune m nemxkeHue ConHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE ObIPBI B sSApax
rajJaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:a. PazOeranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMHH.

Vuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWJIOKEHUHN ISl ONIPEICIICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Hs1 CEBEpHOro MOJYyIIApUs U IPKHUE 3BE3IBI.

Hab6nronenus B teneckon JlyHsl, minanet, Mieunoro Ilyru.

O6o0maroiee MOBTOPEHUE

Pony ¢usumkun u acTpoHOMHM B DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOI HAy4YHOM KapTHHE MUpPA, POJb (PU3NUYECKON TEOPUH B
dbopMHUpoOBaHUU MpPECTAaBIECHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON
KapTUHBI MHpa B OOIIEM psJAy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O MPUPOJIE.

MexnpeaMeTHbie CBA3U

Nzyyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M € KypcamMu MaTEMAaTHKH,
OWoNoTHH, XUMUH, TEOTPAPUN U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOIO
MO3HAHUS. SIBJICHWE, HAay4YHBIA (pakT, TUIOTE3a, (PU3MYECcKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHHE, FIKCIIEPUMEHT, MOJICTMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuka:. pelIeHHWE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOCKLIHUH HA OCHU KOOPJHUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMH, NPU3HAKU TMOJ00US TPEYyroJbHUKOB,
onpeeneHue mIoNaan MIoCKuX Guryp u oobEmMa Ter.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupoje, KosedaTeabHbIe
JIBW)KEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IPUPOJE, NEUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaAHMS KPUCTAITMYECKON pelETKY, CIEKTPaTbHBIA aHaIU3.



leoepagusa: wmarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3AHUE 3€MIICTPSICEHU .

Texnonoecua. JHWHUM DBJIEKTPONEpENAd, TEHEPATOpP IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIHWOHHAS I€4b, pajap, pPaAUuONpUEMHUK, TEIEBU3OD,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas ObaTapes.



IINTAHUPYEMBIE PE3VYJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHoro mnpeamera «®duszmka» Ha ypOBHE CpPEJHEro OOIIEro
oOpa3zoBanus (0a30BbI yPOBEHB) JOKHO OOECHEUUTh JOCTHIKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera «Dusuka» J0JKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalIIMXCA PYKOBOJICTBOBATHCSA
chOpMHUpPOBAHHOW BHYTPEHHEH TO3WUIHMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIMWA, TO3UTHUBHBIX BHYTPEHHHX  YOE€XKJACHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, pacIIMpeHue >XKU3HEHHOIO
OMbITA U ONBITA JIEATEIIBHOCTH B MPOLECCE PEealM3allii OCHOBHBIX HAaNpaBJICHUMN
BOCIIMTATEbHOM €SI TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHNS

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU 00YUYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTRA,;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHHCTHYECKHX U
JNEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HMHTEPECAX TPaKTAHCKOTO
o0I11ecTBa, y4acTBOBaTh B CaMOYIIPaBIEHUU B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJEHUCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHA B COOTBETCTBUHM C
uxX (YHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMW AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUUCKON IpakIaHCKON UJEHTUYHOCTH, NATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJIApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHUCIIE B
JESATEIIbHOCTU YYEHOTIO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUS

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero pusndeckon Hayke;

5) TPyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iu4yHbIM chepaM MpodhecCHOHATBHON NeATENbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuiei npodeccuu 1 peain30BbIBATH COOCTBEHHBIEC )KU3HEHHBIC TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bu3HKY HA IPOTSHKEHNUN BCEH JKU3HH,

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JICMCTBUI B OKPYXKAIOIIEH CpeJe HA OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA,;

pacliMpeHre OmbITa JEATEIIBHOCTH SKOJIOTMYECKONW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIINUXCS 3HAHUM 110 (DU3HKE,

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c()OpPMUPOBAHHOCTh MHPOBO33PEHHS], COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU,;

OCO3HaHUE LIEHHOCTM HAYYHOW JESATENBHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3ZHKU OCYLIECTBIISThH POEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTD
WHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE JIeliCTBHS
ba3oBble JJornueckue 1eMcCTBUSA .
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh U aKTyaJu3WpoOBaTh  MIPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEsATh UEIU JEITEILHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pacCMaTpPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIaH pEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOITUXCS
MaTEpPHUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKU MOCIEACTBUMN JEITEILHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PaOb0OTy B YCIOBHSAX PEeaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBarTe/ibCKHe JeiiCTBUS.
BJIAJIETh HAYYHOW TEPMUHOJIOTHEN, KIFOYEBBIMU IOHSATUSMU W METOIJAMH
¢uznueckoil HayKu;



BJa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOUCKY
METOJIOB pelIeHusl 3a1ay (PU3UYECKOTO COAEpKaHUs, MPUMEHEHHUIO Pa3InYHbIX
METOJI0B IMO3HAHUS;

BJa/JE€Th BHUAAMU JICATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPHpPETALNH, NPeoOpa3oBaHUI0O M MNPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE IIPU CO3aHUH YUEOHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBJISIT NIPUYMHHO-CIICACTBEHHBIE CBSI3M W  aKTyaJlM3UpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIIeHNUs, HAXOJUTh apryMEHTHI JUIs I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 33]]aBaTh MapaMeTPhl U KPUTEPHH PEIICHNUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJE pEIIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OopMyJIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
JESITEIbHOCTH, B TOM YHUCIIE IPU U3YYEHUU (PU3UKHY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHHUSA MO0 (U3MKE B MPAKTUYECKYI0 00JacTh
KU3ZHENIEATEeIbHOCTH,

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEH, MpeiaraTb OpPUTrHHAIbHbBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH NPOOJIEMBI U 33/1a4H, JOITYCKAIOUIUE AIbTEPHATUBHBIE PEILICHHUS.

Pabora ¢ nHpopmanmen:

BJa/IeTh HaBBIKAMH MOJIy4eHUs MHGOpMAIUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IIOMCK, AaHAJuU3,
CHUCTEeMATHU3alMI0 W HMHTEPHpETalio WH(pOpMAIMU Pa3IUYHBIX BUAOB U (Hopm
IPEe/ICTaBIICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MHPOPMALIIH;

UCTIOJB30BaTh  CpeAcTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTH B PEUICHHH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJ1a4 ¢ cOOI0IeHNEM TPeOOBAHUN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHUEHHBI,
pecypcocOepexeHusi, MPaBOBbIX MU STUYECKMX HOPM, HOPM MH(DOPMALMOHHOM
0€30IacHOCTH

co37aBaTh TEKCThl (M3MUECKOTO COAEpKaHWA B pazIMyHbIX (opmarax c
y4€TOM Ha3zHayeHUsI UHPOPMALIMU U LIEJIEBOW ayJUTOPUH, BBIOUpasi ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yalIu3alluu.

KoMMyHUKaTHBHbIE YHHBEpPCcaJIbHbIE y4eOHbIEe JeiiCTBUSI .
OCYIIECTBJISTH O0IIEHNE HA YpOKax (M3WKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWKTHBIX CHUTyalldd W CMAT4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh W MCIIOJIb30BaTh MPEUMMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUU C Y4ETOM OOITUX
WHTEPECOB U BO3MOKHOCTEW KaXKJI0r0 WIeHa KOJIJIEKTUBA,

NpUHUMATh 1€JIM  COBMECTHOM  JEATCIBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEMCTBUS MO €€ JNOCTHIKEHUIO: COCTAaBIISITh IUJIaH JCWCTBUHU,
pacrpenensaTh pojid ¢ y4éTOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh PE3yIbTaThl
COBMECTHOU padoTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHUKA KOMaH bl B OOIIIHI
pe3yJIbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM,

peaaratb HOBBIE NPOEKTHI, OLECHUBATH WAEHU C IO3ULIUAH HOBU3HBI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYAIIUSX, MPOSBIISATH TBOPUECTBO U BOOOpaKeHNE, OBITh HHUITUATHBHBIM.

PeryasiTuBHBIE YHUBepCaJbHbIe y4eOHbIe J1eiicTBUA
Camoopranusanusi:

CaMOCTOSITENIFHO OCYIIECTBISITh MO3HABATENBHYIO JEATEIBHOCTh B 00JacTu
(UMK W acTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh WU (POPMYIHPOBATH
cOOCTBEHHEIE 3a1a4H,;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEHICHHUS] PAaCYETHBIX M KadyeCTBEHHBIX
3aj1a4, IJIaH BHIMOJTHEHUS MPAKTUIECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPENIOYTCHHN;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,;

paciupsTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, AapryMeHTUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

crocoO0CTBOBATh (OPMHUPOBAHUIO W MPOSBICHUIO JSPYIULIUU B 00JacTH
(U3MKH, MTOCTOSIHHO MOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YIbTATOB IEJISIM;

BJaJIeTh HABBIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JIEHCTBUH M MBICIUTEIbHBIX MPOILIECCOB, HMX pPE3YyJbTaTOB U
OCHOBaHUII,

UCTIONB30BaTh MPUEMBI PEIICKCHH VISl OIIEHKH CUTYaIluH, BHIOOpa BEPHOTO
pelIeHHS;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPHUHUMATh PEHICHHUS MO HUX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeTLHOCTH;

OPUHUMATH ce0sl, MOHUMasi CBOU HEIOCTaTKU U JOCTOMHCTBA,

OPUHAMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeTLHOCTH;

npuU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIHUOKU.

B mporuiecce nocTrkeHust TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS POTPaMMBbI IO
¢u3nke I YpOBHS CpeaHero ooOmero oOpa3oBaHusl y 0O0yYarolmuxcs
COBEpIIICHCTBYETCS HYMOIIMOHAITEHBIH WHTEIJICKT, IPEeIoJIarafoIIui
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSTHHE, BUJETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOMN AMOIMOHANBHON cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETyJIMPOBaHMS, BKJIIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHUE, CHOCOOHOCTh aJanTHPOBATHCS K
HMOIIMOHATBHBIM H3MEHEHHSM H MPOSBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHUIO e U
yclexy, ONTUMHU3M, HHHMIIMATUBHOCTb, YMEHHE JEHWCTBOBAaTh HCXOJS W3 CBOMX
BO3MOJKHOCTEM

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh dMOIIMOHATHFHOE COCTOSTHHE
IpYTuX, YUYWTHIBaTb €ro IMpH OCYIIECTBICHUH OOILIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CITIOCOOHOCTH BBHICTPAaNBaTh OTHOIICHUS
C IPYTUMHU JIIOJIEMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peniaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xonity o6ydenus B 10 ki1acce mpemMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh C(OOPMUPOBAHHOCTH Y O0YYAFOIINXCS YMEHUMN:

JEMOHCTPHUPOBATh Ha IPUMEpPax POJIb U MECTO (U3UKH B (POpMHPOBAHHH
COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHON TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepuagbHas TOYKA, HHEPIUAJIbHAS CUCTEMA OTCUETa, aOCOJIFOTHO TBEPAOE TEJNO,
WJICaTbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsij MPH pelieHnH GU3NIECKUX 3a]a4;

pacro3HaBaTh QU3NYCCKUE SBJICHUS (IIPOIECCH) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOECHHUS BEIIECTBA U



ANEKTPOJMHAMUKH . paBHOMEPHOE M PAaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBIKCHHUE,
CBOOOJHOE TaJIeHNe TEJI, IBIKCHHUE IO OKPY>KHOCTH, WHEPIUS, B3aUMOCHCTBHE
ten, auddysus, OpPOyHOBCKOE JBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPABIX Te,
u3MeHeHne o0bEMa Tell Ipu HarpeBaHuu (OXJIaXKICHHH), TEILIOBOE PaBHOBECHE,
WCIIapEeHHEe, KOHJICHCAIWs, IUIABJIICHUE, KPUCTAIIM3AIUs, KUIICHUE, BIIAKHOCTH
BO3/IyXa, MOBBIIICHUE NABIICHUS Ta3a MPU €r0 HarpeBaHWU B 3aKPHITOM COCYJIE,
CBSI3b MEXKIy MapaMeTpaMH COCTOSHHS Ta3a B WU30IPOIeccax, IJICKTPHU3aAIUs Tell,
B3aUMO/ICVCTBUE 3aPSJI0B;

OTIMCHIBATh MEXAaHWYECKOE JBMIKCHHE, HMCIONB3YsS (PU3HYECKHE BEIUIUHBI.
KOOpJIMHATA, TYTh, IEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KMHETUYecKasi SHeprus, MOTEHIUAIbHAS SYHEPIusi, MeXaHuuecKas
paboTa, MexaHWYeCKas MOIHOCTh, IIPH OIMCAHWHM TIPABHUJIBHO TPAKTOBATH
(GU3HYECKUN CMBICTT HUCIOJIB3YEMBIX BEIWYMH, WX O0O3HAUCHUS ¥ CIUHHUIIHI,
HAXOJIUTh (DOPMYJIBbI, CBSA3BIBAIONINE MAaHHYIO (DH3UUYCCKYIO BETUYHHY C JIPYTHMHU
BEJINYHMHAMU,

OTIMCHIBATh M3YyUYCHHBIC TEIJIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS,
UCTIONIB3ysl (DM3WYECKHE BEIMYWHBI. JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash DHEPTUS XaOTHYECKOTO JBIDKCHUS MOJICKYJI, CpeIHEKBaIpaTHIHAS
CKOPOCTb MOJIEKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSsS JHEprus, padora rasa,
KO(DPUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IIPH OMHMCAHUU
MPABWJIBHO TPaKTOBaTh (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIMYWH, WX
0003HAUYCHHUsIT W COUHUIBI, HAXOJWUTh (OPMYJIBI, CBSA3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BEIMYMHY C APYTUMHU BEITMYHHAM,;

OTIMCHIBATh M3YUYEHHBIE PJICKTPUUSCKUE CBOMCTBA BEIIECTBA M DJICKTPUICCKHE
sIBJICHUS (IIPOIIECCHI), MCIIONB3Ys (PU3MUECKUE BEIIMYUHBI: DJICKTPUICCKHIA 3apsij,
ANEKTPUYECKOE TI0JIe, HAPSHKEHHOCTD IMOJIs, TIOTCHIIMAJ, Pa3HOCTh MOTCHIIHAJIOB,;
NP OINMHCAHUU TIPABWJIBHO TPAKTOBAaTh (DU3UUYSCKUH CMBICI HCIOJb3yEMbIX
BEITMYMH, WX OOO3HAYCHHS W CIWHHIIBI; YKa3bIBaTh (HOPMYJIIbI, CBSI3bIBAIOIINE
TAHHYIO (PU3UYECKYIO BETUYNHY C APYTUMHU BETUIHHAMM,

aHaJIU3UPOBaTh (HYU3NYECKUE MPOLIECChl U SIBJCHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI M MPUHIMIBL. 3aKOH BcemMupHoro TsaroteHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHCHUS MEXAaHWYECKOW DJHEPTruH, 3aKOH COXPAaHCHUS WMITYJIbCa,
IPUHIMI CYTICPIIO3UIIMK CHJI, TIPUHITAIT PABHOIPABUS WHEPIIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpeIHEeH KHHETHUECKON DPHEPIHH TEIJIOBOTO JBIKCHHS MOJICKYI C
a0COJIIOTHOM TeMIlepaTypoid, MEPBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsnaa, 3akoH KysoHa, MpW 3TOM pa3iudarh CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA, €ro0 MaTeMAaTHYECKOE BBIPAKECHHE W YCJIOBHS (IpaHHIIBI,
o0acT) NPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MALLIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pazinuyaTh YCIOBHS MX 0O€30MaCHOTO MCHOJIb30BaHMs B MOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX W KOCBEHHBIX W3MEPEHUW, IPU 3TOM
(dopMyIMpoBaTh MPoOIIeMy/3aauy ¥ TUIOTE3Y Y4eOHOT0 SKCIICPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyJ0BaHUs, MPOBOAUTH ONBIT U (HOPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIWYHH, IPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEUTHOCTEN U3MEPEHHI;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMH  BEJIUYUHAMH  C
UCIIOJIb30BAHUEM TNPSIMBIX H3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpPOBaTh PE3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJIE
TabyMIl U TPaQUKOB, JAe1aTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS,

co0nroAaTh mpaBuiia 0€30MacHOro TpyJla MpHU MPOBEIECHUU UCCIEIOBAaHUM B
paMKax y4eOHOro »SKCHEpPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW W IMPOEKTHOU
JESATENbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
00opyIoBaHUs;

pemath pacuéTHble 3aJadd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (GU3HUECKUE BEIUYHUHBI U (HOPMYJIHI,
HEOOXOJuMbIe NJIs1 €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIEHMBATh PEATBLHOCTD
HOJy4YE€HHOT0 3HaueHUs (PU3HUECKON BEIIUYUHBI;

pelaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEIPOTHBOPEUUBYIO
LENOYKY pPacCY>KJIEHUN C OMOpOoM Ha HM3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
busndeckue IBICHUS;

UCTIOJIb30BAaTh MPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TE€XHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAMU U TPEICTABICHUS
y4eOHOM UM HAy4YHO-TIOMYJISIpHOM WHGOpPMAIMK, TOJIYYEHHONM W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTydyaeMyto HH(pOpMaIHIo;

OPUBOIUTH IPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHUE IPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHH,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MAaCHOCTU MpPH OOpAIlEHUH C NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 30POBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKpY Karolllen cpejie;



paboTaTh B TpPYINIE C BBIMIOJHCHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,
IJIAaHUPOBATh PpadOTy TPYIIbI, palMOHAIBHO pacHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATh ACATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aAC€KBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.

K koniy oOydenus B 11 ki1acce mpeMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojb U MeCTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHUHBI MHpA, B DPa3BUTHUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKOU IEATENBHOCTU JIFOAEH, LIEJIOCTHOCTh U €OUHCTBO
(du3nYecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHBIA UCTOUYHUK CBETA, SJICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sfpa TMPHU penieHuu (Pu3ndecKux
3a1ad4,

pacro3HaBaTh (Gu3MUECKUE SIBJICHUS (IIPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKU M KBAHTOBOM (DU3UKU: AJIEKTPUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XWUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMarHuTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJNS Ha
IPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsij, JEKTPOMArHUTHbIE KoOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE pacHpOCTPAHEHUE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenims, audpakius U MOOJSIpU3alUS  CBETa, JHUCIEPCUS CBETA,
doroanekrpuueckuit 3hdext (hororddekrt), CBETOBOC NaBicHHE, BOSHUKHOBEHUE
JUHEWYaToro CIHEKTpa aromMa BOJIOPOJla, €CTECTBEHHAasi U HMCKYCCTBEHHas
PaIuOaKTUBHOCTb;

OIMCHIBATh W3YYCHHBIC CBOMCTBA BEMIECTBA (DJIIGKTPUYCCKHE, MArHHUTHBIC,
ONTUYECKHUE, SJICKTPUYECKYI0  MPOBOAMUMOCTh  Pa3JIMYHBIX  Cpel) H
9JICKTPOMArHUTHBIC sIBJICHHS (TIPOIECCHI), HMCIOJIb3YS (DU3MUYCCKUE BCIUYHMHBI:
3JIEKTPUYECKUN 3apsil, CWia TOKA, JIEKTPUYECKOE HAIMPSHKEHHE, SICKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBIKYIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOrO MoJjs, cwia Awmmepa, cuna JlopeHna, HWHIYKTUBHOCTH
KATYILIKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJI M YacToTa
KojebaHuii B KoJe0aTEeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Mpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (OKyCcHOE paccTosiHuEe W
ONTHYECKAasi CHJIa JIMH3bI, TPU ONHCAHUU TMPABWIBHO TPAKTOBATh (DU3MUYECKUU
CMBICIT HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBaTh
(dbopMyJibl, CBA3BIBAIOIINE TAHHYIO PU3HYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHl, HCIOIb3YS
¢u3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
94acTOTa CBETA, SHEPTHsl U UMIYJIbC (OTOHA, MEPUOJ TIOJIypactana, SHEPTrus CBSI3U



aTOMHBIX sJ€p, NPU ONHUCAHWU TPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUsS W €JMHHIbI, YKa3blBaTb (POPMYIIbI,
CBA3BIBAIOLIME JIaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETUYNHBI;

aHAJIM3UPOBATh (PU3UUYECKUE IMPOLIECCHl U SBJICHUS, UCIONIB3Ys (pusnueckue
3aKOHBI U MPUHUHUIBL 3aKOH OMa, 3aKOHBI NOCJIE0BATEIBHOIO U NapaljieIbHOTO
COCIMHEHUsI TIPOBOJHUKOB, 3akOH Jlkoyis—JIeHna, 3aKOH BJIEKTPOMAarHUTHOU
UHIYKIUH, 3aKOH NPSIMOJMHENHOTO PacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHHa it doTodddexra,
3aKOH COXpaHEHUs SHEPruH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHHUsI MacCOBOTO YHCIa, TocTyiaThl bopa,
3aKOH PaJMOAaKTUBHOI'O pacnaja, Mpu 3TOM pa3iinyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXCHHWE U yCIOBHs (rpaHdibl, 007acTh)
IPUMEHUMOCTH;

ONpeeNATh HalpPaBJIEHNE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIS MPOBOJAHHUKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHna;

CTPOUTh W ONMUCHIBaTh H300paXKEHUE, CO3AABAEMOE IUIOCKUM 3€pKaJoM,
TOHKOM JTUH30M,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX UM KOCBEHHBIX H3MEPEHUM: IMPU ITOM
(dopMyIMpoBaTh MPOOIIeMy/3a1auy ¥ TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEJI0KEHHOT0 000py0BaHUs, MPOBOAUTH ONBIT U (HOPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIWYHH, IPU
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKU IOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEPEHHI. MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl
NOJIyYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUAE TaOMUL U TpadUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJbTaTaM UCCIEIOBaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOro TpyJa MpHU MPOBEJICHUU HCCIICOBAaHUN B
paMKax y4eOHOro SKCHEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW W IPOEKTHOU
JESATENbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pyI0BaHUs;

pemath pacu€THble 3aJadd C SBHO 33JIaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIW3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (U3MUECKUE BEIUYHUHBI U (HOPMYJIBI,
HeoOXoauMble i €€ pElIeHHs, TPOBOJUTh PAacu€Thl U OLEHUBATH PEATbHOCTH
HOJy4YE€HHOT0 3HaueHUs (PU3HUECKON BEIIUYUHBI;



pemaTh Ka4eCTBEHHBIE 3a1a4M. BBICTPAUBATh JIOTUYECKA HETPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHUM C ONOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuyeckue sSBJICHUS,

UCIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTMU Ul IOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUA U IPEACTABICHUS
y4eOHOH M HAyYHO-TIONMYJISIPHOM MHGOpPMAIMK, MOJIYYEHHOM W3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MMOJydYaeMyto HH(pOpMaIuIo;

OOBSCHATh MPUHIMIBI JEHCTBUS MAaIlMH, MNOpPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS WX O€30MaCHOrO MCIOJIB30BaHUS B MOBCEIHEBHOM
KU3HH;

OPUBOJIUTH IPUMEPHI BKJIA1a POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HMKE B TIOBCEAHEBHOM KU3HU JIJIS
oOecnieueHus 0€30MacHOCTU NpU OOpallleHuu C MpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUST HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpYIINE C BHIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBAaTh pabOTy TIpPyNIbl, PALMOHANIBHO pACHpPENEsATh OOS3aHHOCTH U
IUTAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJeKBaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEHIEHUE PACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE ITNTAHUPOBAHUE

10 KJIACC
KosanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Kontpoabubie | IlpakTHyeckue (ncpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcesbl
Paznen 1. PUSUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
bu6nmoreka [IOK
11 O 2
W3MKa U METOJIbl HAYYHOT'O TTO3HAHUS httos://m.edsoo.ru/7FALbF72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnuorexa [{OK
21 Kuremariica 4 https://m.eds00.ru/7f41bf72
Bbubnunoreka [JOK
2.2 1 1
Huramika 8 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6muorexa LIOK
' @da30BbIE IEPEXOBI 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

Wroro no paszneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bubmuorexa [{OK

41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubnmoreka [JOK

' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Wroro no paszneny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

11 KJIACC

Koan4yecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM ungppoBbie
Ne n/m P Kontpoububie | IlpakTnuyeckue (ncpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnuTHoe 1noje. IeKTpOMarHuTHas 11 1 1 bubnuorexa [JOK
' UHIYKLHS https://m.edsoo.ru/7f41c97c
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSI U BOJIHbBI
91 MexaHu4eCKHe U AIEKTPOMATHUTHBIE 9 1 bubnuorexa [JOK
' KoJ1e0anus https://m.edso0.ru/7f41c97¢
MexaHWYeCKHUEe U AJICKTPOMArHUTHBIC bubnmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [JOK
2.3 10 0 2
Onriica https://m.edsoo.ru/7f41c97c
Htoro mo pazaeny 24
Pa3aen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI cTIelIMAIBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEINBHOCTU https://m.edsoo.ru/7f41c97c
Htoro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [JOK
4.1 C) i 6
FICMCHTDL KBATTTOBOM OHTHIH 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

but6mmoreka [JOK
4.2 4
Crpoenue atoma https://m.edso0.ru/7f41¢c97¢c
bu6mmoreka [JOK
4.3 A 5
TOMHOE 51O https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTBI aCTPOHOMUH U aCTPOPUIUKU 7 Egg?ﬁ;ﬁﬁ)gﬁ/}; £41c97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 Obobmaiouiee nosTopenie 4 Et?fs?ﬁr?fgg;g r(3/I§f41c97c
Hroro no paszneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHNOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHBbIE
Ne undposbie
Tema ypoka Kontpoabsnbie  IIpakTnueckue
n/m Bcero odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
1 ®usuka — Hayka o npupone. Hayuynsie 1 bubnnorexa [JOK
METOJbI TO3HAHUS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponw u Mmecto pusuku B hopMupoBaHUU
2 COBPEMEHHOM HayYHON KapTHUHBI MUPA, B 1 bubmorexa HOK
P . Y P Up ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATeIbHOCTH JII0IeH
MexaHn4eckoe IBUKEHHE.
OTHOCUTEIBHOCTH MEXaHUYECKOTO
3 BI)KEHUA. PaBHOMEPHOE MPSIMOIMHENHOE 1 bubmmorexa [TOK
A ' P P https://m.edsoo.ru/ff0c3508
nBmxkenue. [lepemenienue, CKOpoOCTb,
YCKOpEHHUE
4 PaBHOyCKOpeHHOE NPSIMOJIMHENHOE 1 bubnmoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 CBoOogHoe maseHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJIHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
6 Kpuonuneiinoe npmxenue. [[Brmxenue 1 bubmuoreka [JOK
MaTepUAIbHON TOYKHU MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun oTHOCHUTENBHOCTH [ amuies.
. bubmuoreka [JOK
7 WNuepunanbHble cucteMsl orcueTa. [lepBrlii 1

3akoH HrrotoHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun cynepnosuuuu

8 cwit. Bropoii 3akon HeroroHa jyist bubmorexa LHOK
' P B https://m.edsoo.ru/ffOc3be8
MaTepUaTbHOU TOUKH
9 Tpertuii 3akoH HproTOHA /17151 MaTepuanbHbIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
10 3akoH BceMUpHOTO TsaroTeHus. Cua bubnunorexa [JOK
TsKecTU. [lepBas kocMuueckas CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
11 Cuia ynpyroctu. 3akoH ['yka. Bec Tena
yHpy 4 https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddumument tpenus. Cuna
COTPOTHBIICHUS TIPH JIBMKCHHUH TEJa B
12 SKHUIKOCTH Wi rase. JlaboparopHas padora bubnnorexa [IOK
. ' patopHai p https://m.edsoo.ru/ff0c3f76
N3mepenue kodddunreHTa TpeHus
CKOJIb)KeHUs"
[TocTymarenbHOe U BpaliaTeibHOE JBUKEHUE
13 a0comoTHO TBEPAOTO Tesa. MOMEHT CHIIBIL. bubnunorexa [JOK
[1;meyo cumsbl. YciioBUS paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
14 KonTponbhas padota no teme «Kunemaruka. bubnuoreka [IOK
JrHamuka» https://m.edsoo.ru/ff0c4b74
Hmnynbc MaTepuanbHONW TOYKU, CHCTEMBI
15 MaTepuaibHbIX ToUeK. MIMmynbe cuibl. 3aKOH bubnuorexa [JOK
COXpaHEeHUs uMIyibca. PeaktuBHoe https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
PaGota 1 momHOCTS cuitbl. Kunetnueckas
o bubmuoreka [JOK
16 SHEprusi MaTepuanbHOi Touku. Teopema 00

W3MEHEHHH KMHETHYECKON OHCPIUH

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[TorenumanbsHas sueprus. [loTenunanbHas
SHEPTHS YIPYTO AePOPMUPOBAHHON
npy>xuHsbl. [loreHunanbHas sHeprus remna
BOJIM3HM OBEPXHOCTH 3eMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHHI/IaHBHBIe " HECITIOTCHIUAJIbHBIC CHUJIBI.

CBs13b paOOTHI HETTOTEHITUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTrUuun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnas padota «M3yuenne 3akoHa
COXpPaHEHHsI MEXAaHUYECKOW SHEPTUH»

20

KonTponbnas paboTa o Teme «3aK0oHbI
COXpaHEHHS B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

21

OCHOBHBIE TIOJIO)KEHHS MOJIEKYJIIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
nswkenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKEHUS U B3aUMOACHCTBUSA
4yacTull BeniecTra. Moienu CTpoeHus ra3os,
AKUJKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonnyecTBo BemiecTna.
[TocTostHHast ABoragpo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
m3mepenue. [llkana temneparyp Llenbcus

25

W neanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas TeMIiepaTypa Kak Mepa
CpeHEN KNHETUYECKOM SHEPTUU JBHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MOJIEKYJI. YpaBHeHne MeHeneeBa-
Kianeiipona

27 3akoH JlanpToHa. ['a30BEIC 3aKOHBI
Jlaboparopnas pabota «HccnenoBanue

28 3aBUCUMOCTH MEXTy TapaMeTpamMmu
COCTOSIHUS PAa3pEKEHHOTO ra3a»

29 M3omnporeccel B UI€AIBHOM Ira3e U uxX bubnnorexa [JOK
rpaduyeckoe npeacTaBieHUue https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHEprusi TepMOANHAMHYECKON

30 CHCTEMBI M CITOCOOBI €€ M3MECHECHUS. bubmuoreka [JOK
KonndecTBo Temnorsl u pabora. BayTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJJHOATOMHOIO UJEAJIILHOTO Ta3a

bu6mmorexa [JOK

31 Buget Tetwiomepe https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.

32 KonuuecTBo TEIOTHI IpH TEIUIONEPEIaYe. bubmnorexa LIOK

. https://m.edsoo.ru/ff0c5c36
AnuabatHblii poriiecc

33 I1epBblil 3aKOH TEPMOJAMHAMUKH U €TO bubmmorexa [JOK
IIPUMEHEHNE K MU30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTuMocTh IpoIIeccoB B MIPHUPOIC. bubnnorexa [JOK
Bropoii 3aKk0H TepMOIMHAMUKHU https://m.edso0.ru/ff0c6230

35 [Tpunnun aeicteus u KII/ TenmoBoi Bbu6mmoreka [JOK
MAIIIHHBI https://m.edsoo.ru/ff0c600a

36 [Tuxn Kapno u ero KIT/{

37 DKosoruyeckue mpodaemMsbl TEMI0IHEPTETHKI

38 O606maromuii ypok «MosekysipHast bubnmoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI»

https://m.edsoo.ru/ff0c6938



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
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KonTponbhas pabota no teme

bubnnorexa [JOK
39 «Momnexynsipaas ¢puzuka. OCHOBBI https://m.e dSO(I)_.[I‘U /06350
TEPMOJAUHAMUKHI»
40 [TapooOpa3zoBanue 1 KOHIEHCAIHS. bubnuoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAs ¥ OTHOCUTEIbHAS BIIAXKHOCTh bubmuoreka [JOK
Bo3ayxa. HacellieHHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 aMmopdHbIe Tea. AHU30TPOTHS CBOMCTB bubnmoreka [JOK
KpUCTauIoB. JKHJIKME KPUCTAIUIBL. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIE MaTepuaibl
43 IInaBnenue u xpucramumsanus. Y AejbHas bubnnorexa [JOK
tertoTa maByeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHHe TerIoBoro d6anaHca httos://m.edsoo.ru/f0c6820
45 DneKTpu3anus Tea. DINeKTPUIECKUH 3aps. bubmuorexa [JOK
JIBa BHa 3JIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUAIEKTPUKU U
46 HfﬂynpOBO)IHI/IKI/I. 3aK5H COXpaHEHUs bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. bubnuoreka [JOK
TodeuHbIil 3JIEKTPUIECKUH 3apsi https://m.edsoo.ru/ffOc6ced
Hanpsik€HHOCTD 31EKTPUYECKOTo MOJIS.
48 [IpuHIUIT CyNepIO3UIINH SIIEKTPUIECKUX bubamorexa [OK
o . https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsKEHHOCTH
49 Pabota cuit 31eKTpoCTaTUYECKOTo MOJsl. bubmmoreka [JOK

ITorennuan. Pa3HocTh IOTEHIIHAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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50

HpOBO)IHI/IKI/I 1 TUDJICKTPUKU B
SJICKTPOCTATUYCCKOM IIOJIC.
I[I/IE)JIGKTPI/I‘IGCKEUI IMPOHUITACMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnektpoémkocTb. KonaeHcaTop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTh IJIOCKOTO KOHIEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHJeHcaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Pemenwne 3axau no Temam "3akon Kynona.
Konnencarop"

54

[IpuHIIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJIBHOTO anmapara,
CTPYWHOrO MPUHTEPA. DNEKTPOCTaATHUECKAs
3amuTa. 3a3eMJIeHHE IEKTPOIPHUOOpOB

55

DJIEKTPUYECKUH TOK, YCIOBHUS €0
cymectBoBanus. [locTostHHBIN TOK. CHita
toka. Hanpsixenue. ConporusieHue. 3aKoH
OmMa f71s1 ydacTka 1enu

56

[TocnemoBarenbHOE, TApALICIBHOE,
CMENIaHHOE COCTUHCHHE MTPOBOIHUKOB.
JlaGopaTtopnast padota «3yuenue
MOoCJICAOBATCIIBHOTO U MMapaJlJICJIbHOT'O
COCIIMHCHUS TIPOBOIHUKOBY

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

57

PaboTa 1 MOITHOCTB ANEKTPHUECKOTO TOKA.
3akon J[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 IOJTHOM (3aMKHYTOI)

BHGKTqueCKOﬁ OCIIN. KOpOTKOC 3aMBIKaHHC.

JlabopaTtopnas padota «M3mepenue 3/[C
HUCTOYHUKA TOKA M €T0 BHYTPEHHETO
COIMPOTHBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DJIEKTPOHHAs POBOANMOCTD TBEPJIBIX
METaJIJIOB. 3aBUCUMOCTb COMPOTHUBIICHUS

59
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
50 DJIEKTpUYECKU TOK B Bakyyme. CBoMCTBa
AIIEKTPOHHBIX MTYyYKOB
[TomynpoBOTHUKH, UX COOCTBEHHAS U
61 MpUMecHasl MpoBoAUMOCTh. CBOMCTBA Pp—N- bubmnorexa [IOK
p p ' https://m.edsoo.ru/ff0c84ae
nepexoa. [lonmynpoBogHUKOBBIE TPHOOPHI
DIIEKTPUUECKUI TOK B pacTBOpax u
62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DNIEKTPONUTHYECKAST TUCCOLUAITHSI. https://m.edsoo.ru/ff0c82ba
DIIeKTpOJIn3
DJIEKTPUYECKUI TOK B razax.
. . bubnuorexa [JOK
63 CaMOCTOSTENBHBINA U HECAMOCTOSITSITLHBIH
https://m.edsoo.ru/ff0c84ae
paspsia. Mounus. [1nazma
DrexTpuyecKkrue mpruOopbl U yCTPOMCTBA U UX
64 1| aKTqucxoe 1} I/II)MGHSHI/IG };'I zBI/ma bubmorexa HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacCHOCTH
bubmuoreka [JOK
65 O0600manmHi ypoK «IIEeKTPOIHHAMUKA»
THATOTHT yP poA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o teme
66 «DnektpoctaTuka. [TocTOSTHHBIH bubnmoreka [JOK
ANEKTPUYECKUI TOK. TOKM B pa3inv4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepaHblil ypok. KonTponbHast pabota 1o bubnnorexa [JOK

TeMe 'DieKTpoauHaMuKa'"

https://m.edsoo.ru/ff0c8c56
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68 PesepBHbIii ypok. O6001maromui ypok no 1 bubnuorexa [IOK
temaMm 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoububie | IlpakTHyeckue
n/n Beero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U X
1 B3auMoieiictBue. MarautHoe mnose. Bektop 1 bu6mmoreka [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOMU https://m.edsoo.ru/ff0c9778
WHAYKIUN
MarsnuTHO€ 1MoJjie TPOBOTHUKA C TOKOM.
2 OmneiT Opctena. Bzaumoselictue 1 bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 1 bubnuorexa [{OK
https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO MOJIsl HA POBOJHUK C 1 bubnmnorexa [JOK
TokoM. Cuiia Amriepa. https://m.edsoo.ru/ff0c9ac0
JlericTBME MarHUTHOTO MOJIST HA
5 IBIKYIIVIOCS 3apspKeHHYI0 yactuiy. Cuita 1 bubnnorexa [TOK
YHLYIOCH SapAACHiLy v https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cuist Jlopenua
DnekTpoMaruuTHas uHaykuus. [Totok
5 BEKTOpa MarHUTHOM uHaykuuu. 31C 1
MHAYKIHUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes
7 Jlabopartopnast padota «HccnenoBanue 1 1 bubnmnoreka HOK
SIBJIEHUS 3JICKTPOMArHUTHOW MHTYKIIUU» https://m.edsoo.ru/ff0cal50
8 WNHIyKTUBHOCTG. SIBIIEHHE CAMOMHIYKLIUH. 1 Bbu6muoreka [JOK

OJ1C caMOMHAYKIUHA. DHEPTHUS MATHUTHOTO

https://m.edsoo.ru/ff0ca600
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IMOJIAA KaTyIIKH C TOKOM. BHeKTPOMaFHI/ITHoe
IoJIC

Texuuueckue YCTpOﬁCTBa M UX IPUMCHCHHUE!
IMOCTOAHHBIC MArHUThI, 3JICKTPOMAIrHUThI,

9
AIIEKTPOIBUraTeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHI], MHAYKIIHOHHAS TICYb
10 Ob6o6maromuil ypok « MarHuTHOE ToJIe. bu6mmoreka [JOK
DneKTpoOMarHuTHask MHIYKIUS» https://m.edsoo.ru/ff0cab82
1 KoHnTtponbHas paboTa o teme «MarHuTHoe bubnmorexa [JOK
moJie. DJIEKTPOMarHuTHasE UHTyKIHS» https://m.edsoo.ru/ff0cad58
CBoOoaHBIE MEXaHUUECKHE KOJIEOAHNS.
12 ["apmonnueckue Konebanus. Y paBHeHUe bubmmnorexka [JOK
rapMOHHMYECKHUX KoJjiebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopras padota «OrmnpenencHue
13 YCKOpPEHHUsI CBOOOTHOTO MAJACHUS TTPU
MTOMOIIN MasiTHUKa»
KonebarenbHbiit KOHTYp. CBOOOIHBIE
AJICKTPOMATHUTHBIC KOJICOAHUS B UACATLHOM
14 K071€0aTeIbHOM KOHTYPE. AHAJIOTHASI MEXK]T bubmorexa LHOK
ype. Y https://m.edsoo.ru/ffoch820
MEXaHHYECKUMHU U DJIEKTPOMATHUTHBIMU
Koje0aHUAMHU
®opmyiia TomcoHa. 3aKOH COXpaHEHUS
15 SHEPIrUH B UIECAIHLHOM KOJIEOATEIILHOM bubmorexa HOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpE
16 [IpencraBnenue o 3aTyxXaroUMX KojaeOaHUIX. bubnmoreka [JOK

BBIHy}K,Z[eHHBIe MEXaHUYeCcKue KoaecOaHusl.

https://m.edsoo.ru/ffOcbb86
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Pesonanc. BeiHyx1eHHbBIE
AJIEKTPOMATHUTHBIE KOJICOAHMs

[lepemennsbiit Tok. CHHYCOMAABHBIN
MepeMEeHHbIN TOK. MOITHOCTH TEPEMEHHOTO

bubnunoreka IIOK

17 TOKa. AMIUTUTYJTHOE U JE€UCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAMPSKEHUS
18 Tpancdopmarop. [IponsBoacTso, nepegaya
U MIOTpeOICHUE ANEKTPUUECKON IHEPTUN
Y CTpONCTBO U IPAKTUYECKOE IIPUMEHEHUE
19 ANIEKTPUYECKOT0 3BOHKA, TeHepaTopa bubnmorexa LOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOI0 TOKa, IMHUI 3JeKTponepeiad
DKOJIOrM4eCKHe PUCKU IIPU IPOU3BOJCTBE
20 ANEKTpO3HEeprun. KynbTypa HCIIOIb30BaHUs
AJIEKTPO3HEPI MU B IIOBCEIHEBHON KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bu6muoreka [IOK
pacrnpoCcTpaHEeHHs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ffOcca54
ITonepeunsle ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubnmnorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 DJEeKTPOMAarHUTHBIE BOJIHBI, X CBOICTBA U Bbu6mmoreka [JOK
ckopocTs. IlIkana s3neKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHLIMIIBI pAAMOCBA3H U TEIEBUACHHUS.
Passutne cpencts cBa3u. Paguonokanus
25 KonrponsHas padora «KoneGaHus 1 BOTHBI» bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8
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[IpssMonHENHOE pacIpOCTPaHEHHUE CBETA B

26 OIHOPOIHOM cpele. ToYeuHblil HICTOYHUK buGnnorexa LIOK
P pese. https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
OTtpaxeHnue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTtpoenne n3o0pa>keHul B MIOCKOM Bubmmorexa [IOK
' p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue ceera. [loHOE BHYyTpeHHEE
28 oTpaxkenue. [IpenenapHbIi yroi HOJTHOTO bubmmorexa [JOK
p HP y https://m.edsoo.ru/ffocd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaBoparopnas padota «3mepenue bubnmnorexa [JOK
MOKa3aTelisi MPEJIOMIICHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u306paxeHuii B TUH3E.
30 dopMya TOHKOW JTUH3bI. Y BEITHUYCHHE bubmorexa HOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopnas pabota «HMccnenoBanue
CBOMCTB M300payKEHUH B JIMH3AX»
32 Hucnepcus cBera. CII0OXKHBINA COCTaB 0€I0r0
ceera. [Ber.
33 Wutepdepennms cera. Judpakuus ceera. bubnuoreka [IOK
JudpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmorexa [JOK
[Tonsipuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue mpuOOpPHI U yCTPOICTBA U
YCIIOBUS UX 0€30MacCHOTO MPUMECHEHHUS
["paHuIBl MPUMEHUMOCTH KJIaCCHUECKOM
. bu6nmoreka [IOK
36 MexaHukH. [TocTynaTel CeHMAILHON Teoprun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ffOcf862
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OTHOCUTEITLHOCTD OJHOBPCMECHHOCTH.

bubnunoreka LIOK

37
3ame IeHre BpEMEHU M COKpAILIEHUE JUTHHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYILC PEISITUBUCTCKOM
38 yacTullbl. CBA3b MAacChl C JHEPTUEH U brbmmorexa [TOK
1Bt p https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUSI TIOKOS
39 Konrpomnbnas padora «Onrtrka. OCHOBBI bubnuoreka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna Ilnanka. Dueprus u bubmmorexa [JOK
UMIyIb6C (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE 1 uccinenoBanue Gororddexra. bubnmnorexa [JOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHUE
42 BﬁHmTegﬂa H(I;)I(b(bomaq)(gema «KpacnHas bubmmorexa [JOK
8 B https://m.edso0.ru/f0d015e
rpaauma» Gororddexra
43 Hasnenne cera. OnbiTel [1. H. Jlebenena. bubnmnoreka HOK
XHUMHYECKOe ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4eckne yCTporuCcTBa U MPAKTHUECKOE
44 npuMeHeHue: poTorneMeHT, poToaaTIuk,
coJIHEeUHasi baTapesi, CBETOIUO]]
45 Pemenue 3aga4 no reme «3JI€MEHTHI but6mmoreka [IOK
KBAHTOBOM ONTHUKU» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OIBITEI
46 Pesepdopaa o paccestHUIO 0-4acTHUIL bubmmorexa [JOK
pooPp P ' https://m.edsoo.ru/ffod091a
[InanerapHas Mozienb aToMa
[Toctynater bopa. JlabopaTopHas paboTa
" y P PATOP pu bu6nmoreka [IOK
47 HaOmnronenne CrjiomHoOro 1 JIMHEHYaToro

CHEKTpOB"

https://m.edsoo.ru/ff0dOafa
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48

Wznyuenue u nornouieHue GOTOHOB NPU
IEPEeX0/i€ aTOMa C OJIHOT'O YPOBHSI SHEPTUU
Ha Apyroul. Buasl criekTpos

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBrble cBolicTBa yacTuil. Bonusl ne
bpoiinsa. KopnyckynsipHO-BOJIHOBOM
AyalIn3M. CroHTaHHoOE U BBIHYKACHHOC
H3Iy4YCHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAANOAKTUBHOCTH. OTBITHI
Pesepdopaa o onpenenenuto cocraBa
PaZOaKTUBHOTO U3TyUYEHUS

bubnuorexa [{OK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, raMmMa-u3ITyICHHUS.

Bmusnaue PAAUOAKTUBHOCTH HA JKUBBIC
OpTraHU3MbI

52

OTKpbITHE POTOHA U HEUTpOHA. M30TOMBI.
Annga-pacniaj. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ["amma-
U3Iy4eHue

bubnuorexa [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKIOHOB B siape. S aepHble
peakuuu. Snepuslii peaktop. [Ipodnemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI
AJICPHOMN YHEPreTUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTHIIbl. OTKPBITHE
O3UTPOHA. MeTO bl HAOIIOICHUS 1
PETUCTPAIUH JIEMEHTAPHBIX YaCTHIL,
Jlaboparopras pabota "M3yueHne TpeKoB
3apsHKEHHBIX YaCTHI] 10 TOTOBBIM
dotorpapusam”

bubmuoreka [{OK
https://m.edso00.ru/ff0d0e38
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55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/BI, IUIAHETHI, UX BUAUMOE IBIKEHIE,
ConHeyHnas cucrema

56

Comnaue. ConHevHast akTUBHOCTb. VMICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IIIaBHOM IT0CJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUHU U
spostrorini CoJstHIIa U 3BE3N

58

Muneunsiii [lyTe — Hama ["anaktuka.
[Tonoxenue u aBmxenue ConHia B
lNanaktuke. ['anaktuku. YEpHBIE IBIPHI B
A/1pax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonsiioro B3peiBa. PennkroBoe usnyuyeHue.
Meraranaktuka

60

Hepeuennsie mpo6iemMbl acTpPOHOMUU

61

KonTtponbhast pabota «51eMEHTHI
aCTPOHOMHUU M aCTPOPHUIUKU»

62

O6o0maromuit ypok. Posib ¢puzuku u
ACTPOHOMHU B SKOHOMHUYECKOI,
TEXHOJIOTMYECKOH, COIMAIIEHON U DTUYECKOU
chepax eaTeTbHOCTH YelIoBeKa

63

O6o6maromuii ypok. Pois u Mecto pusuku
U aCTPOHOMHUH B COBPEMEHHOM HAy4IHOU
KapTUHE MHpa




O6o06matomuii ypok. Pons ¢puzndeckoit

64 Teopuu B (GOPMUPOBAHUH MIPEJICTABICHUH O 1
¢bu3nveckoil KapTUHE MUpPa
Ob6o6maromuit ypok. Mecto Gpusndeckoit
65 KapTHHBI MUpa B 00ILEM sy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPECTABICHUHN O
IIpUpoie
66 PesepBHbIi ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHas HHIYKIMS
67 PesepBHblii ypok. OnTika. OCHOBbI 1
CHELMAIbHON TEOpUN OTHOCUTEIBHOCTH
68 Pesepuslii ypok. KBanroBas ¢usuka. 1 bubmmnorexka [JOK
DJIEeMEHTHI aCTPOHOMHUH U acCTPODH3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM ITIPOI'PAMMOBI

10 KJIACC

Kon
MpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMBbl CpPeHEro 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaT, Ha TMpUMepax poilb MU MecTo (U3HKU B
(GbopMUPOBAHUN COBPEMEHHON HAyYHOW KapTHUHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTH, B IPAKTUUECKOU A TEIbHOCTH

roaen

10.2

YYuThIBaTh TPAHWIBI TPUMEHEHUS HW3YYCHHBIX  (PU3HUECKHUX
MOJIEeNICH: MaTepualibHas TOYKa, MHEpPIMalIbHAsg CHUCTEMa OTCUETaA,
a0CoMIOTHO TBEPIIOE TENO, UICANBHBIN ra3; MOJEIHU CTPOCHHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEJI, TOUEUHBIA JJICKTPUUYECKUHN 3apsi — IPpU

peuicHuN (I)I/I3I/I‘-ICCI(I/IX 3aga4

10.3

Pacrnio3HaBath pusuueckue sBiacHus (IPOLECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-KHHETUYECKOW TEOpUHU
CTPOCHMSI BEIIECTBA M DJICKTPOJMHAMUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBH)KEHUE, CBOOOIHOE TaJIeHHe
TeN, JABW)KEHUE IO OKPY>KHOCTH, MHEPIHs, B3aHMMOICWHCTBHE TEl,
nuddys3usi, OpOYHOBCKOE [BWKECHHE, CTPOCHHE IKHIKOCTEH U
TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel TMpU  HarpeBaHUU
(oxmakJeHUH), TEIUIOBOC PaBHOBECHE, UCIApEHUE, KOHICHCAIWS,
IUTaBJIGHUE, KPHUCTAUIM3AlMs, KHIICHWE, BIIAXKHOCTh BO3yXa,
MOBBIIICHUE JaBJICHUS Ta3a IMPU €ro HarpeBaHHHU B 3aKPHITOM
cocyne, CBSI3b MEXIy TapaMeTpamMH COCTOSHHUS ra3a B

M30IpoIieccax; dJACKTPU3AIIMS TEll, B3aUMOJICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBKEHHE, HCIONb3ysa (usnueckue
BEJIMUMHBI. KOOPAWHATA, MyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Teja, CWIa, WMIYJIbC Tejla, KHUHETHYecKas HHeprus,
NOTEHIMAJbHAs HHEpPIus, MeXaHudeckas paboTa, MexaHudeckKas
MOIIHOCTb; IPH ONUCAHUM HPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBIC]I HCHOJb3YEMBIX BEJIMYMH, HMX OOO3HAUEHHs U EAMHUILIB,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOLINE JaHHYIO (PU3NYECKYIO BETUUUHY

C ApyYIr'uMH BCIMYNHAMUA




10.5

OnuceiBaTh HM3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEM U TEIUIOBHIC
SIBJICHUS, WCIIONB3Yysl (U3MYECKHE BEJIMYMHBI. JaBJICHHE Trasa,
TeMIepaTypa, CpeaHsss KHHETHYECKas »SHEPrus XaoTHYECKOro
JIBIDKEHUS MOJICKYJI, CPEIHEKBAJAPAaTHYHAS CKOPOCTH MOJIEKYII,
KOJINYECTBO TEIUIOTHI, BHYTPEHHsAS dHeprus, pabora Trasa,
KOA(QUIMEHT TIOJE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENS, TMPH
ONMCAaHUM  TMPAaBWIBHO  TPAKTOBAaTh bu3nYeCcKuid  CMBICT
UCIIOJIB3YEMBIX BEIWYMH, UX O0O3HAYCHHS U CAUHUIIbI, HAXOIUTh
dbopmynbl, CBS3bIBAIOIINE JaHHYIO (U3UYECKYI0 BEIUYUHY C

ApyTruMHu BCIIMYNHAM

10.6

10.7

OnuchiBaTh HM3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA H
DIICKTPUYECKHE sBJICHUS (IPOLECCHI), HCMONB3Ys (pusnveckue
BEJIMYMHBL.  DJIEKTPUYECKUM  3apsij,  JJIEKTPUUYECKOE  IIOJIE,
HaNpspKEHHOCTh I10JI, MOTEHLUall, Pa3HOCTb IOTEHLMAJIOB; IIpU
ONKMCAaHUM  MPaBUJIBHO  TPAaKTOBaThb  (PU3MUYECKUH  CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUCHHS WU €AMHUIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH

BCINYHNHaAMU

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCIOIb3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEeHHs, |,
I u 111 3axons! Hpr0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHH,
3aKOH COXpPaHEHUS UMITYJIbCa, IPUHIIMII CYNEPIIO3ULIMHU CUJT, TPUHIIUI
paBHONpPABUS HHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, T'a30BbIE 3aKOHBI, CBS3b
cpelHel KUHETUYECKOW SHEPruu TEIUIOBOTO JIBUYKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoH, MEePBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsna, 3akoH KyiioHa; mpu 3ToM
pas3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIPKCHUE U YCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATD OCHOBHBIC TPHUHIUIBI JIEUCTBUS MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIB30BAHUS B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBIMOHSATE 3KCIIEPHMEHTHI TI0 HCCIICIOBAHUIO (HDH3MIECKUX SIBICHUI
U TIPOIIECCOB C UCITOJb30BAHUEM IPSMBIX U KOCBEHHBIX W3MEPEHHUIA;
npu 3ToM (HOPMYITUPOBATH MPOOIeMy (33a4y) U TUIIOTE3Y YIeOHOTO
9KCIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  IPEIJIOKEHHOTO

000pyA0BaHUs, TPOBOAUTD OMBIT U (POPMYITHUPOBATEH BHIBOIBI




10.10

OcCylIecTBIATh MpsIMbIE U KOCBEHHBIE HU3MEPEHHs] (PU3NYECKUX
BEJIMYMH; MPU 3TOM BbIOMpaTh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U

HCIIOJBb30BAaTh N3BCCTHBHIC METOAbI OICHKH HOFpCIHHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAYy (U3NYCCKUMHU BEIHUYMHAMHU C
WCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHHH;, MPU TOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHpPOBATh pE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
(UBUYECKUX BEIMYWH B BUC TAOIHI] U TPA(HUKOB, 1€71aTh BHIBOIBI 11O

pe3yJibTaTaM UCCIEI0BaHUS

10.12

CoOmomaTh mpaBwia 0Oe30macHOrO TpyJda IMpH  IPOBEICHUU
UCCIIEIOBAaHUM B paMKax Y4yeOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIIEA0BATENIBCKON U IMPOEKTHOMN JAESTEIBHOCTH C UCIIOJIb30BAHUEM

W3MEPUTEIIbHBIX YCTPOUCTB | JTA0OPATOPHOTO 000PYA0BAHUS

10.13

Pemrates pacu€THbIe 33724 ¢ SBHO 33JJaHHON (PU3UUECKON MOJIEINbIO,
UCTIONB3Ysl (PU3MYEeCKHe 3aKOHBI W MPUHIUIBI, HA OCHOBE aHaIW3a
yCIIOBUSL 3aJaud  BBIOMpPATh (PU3UYECKYIO MOJIEb, BBIAEIATH
(du3uYecKre BEIUYUHBI U (POPMYJIIbI, HEOOXOIUMBIE I €€ PelIeHus,
MPOBOAMTH pacu€Tbl M OLEHUBATh PEATbHOCTh MOJYyUYEHHOTO

3HA4YCHUA (1)1/131/1%01(0171 BCJIIMYHHBI

10.14

Pemiate  kauecTBEHHbIE  3aJa4d.  BBICTPAaUMBATh  JIOTMYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKACHUM C OMOPO HAa U3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh Mpu pelieHud y4eOHBIX 3aJad COBPEMEHHbIE
MH(GOPMALIMOHHBIE TEXHOJOTUU JJsi TOUCKA, CTPYKTYPHUpPOBAHUS,
MHTEpIIpETallMi U TPEJCTaBICHUS Y4eOHOW M Hay4YHO-TOMYJISIPHOMN
nH(pOpMalnK, MOJyYEHHON U3 pa3lInYHbIX UICTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATh MOTy4aeMyto HH(OpMAIIHIO

10.16

[TpuBoaUTH MpHUMeEpHl BKJIaZa POCCUMCKUX U 3apyOECKHBIX YUEHBIX-
(GU3UKOB B Pa3BUTHE HAYKU, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS 10 (U3HUKE B MOBCEIHEBHOUN
KU3HM 11 oOecrmiedeHus: O€30MacHOCTH TMpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKHMMM YCTPOMCTBaMH, MJIsi COXpaHEHUS
30POBBSI M COOJIFOIGHUS HOPM DKOJIOTUYECKOTO ITOBEICHUS B

OKpYyXaroliei cpeae

10.18

PabGotath B rpymnre ¢ BHIITOJTHEHUEM PA3JIMYHBIX COIIMATBHBIX POJICH,
IJIaHUPOBAaTh palbOTy TPYMINbI, PalUOHAIBHO  PaCIpPEACNATh

00S3aHHOCTH U IJIaHUPOBAaTb ACATCIBHOCTL B HECTAaHOAPTHBIX




11 KIIACC

CuTyanudax, aJCKBAaTHO OLUCHHWBATH BKJIAJ KaXI0ro M3 YYaCTHHKOB

I'PYIIIBI B pEeLIEHUE paccMaTpUBaeMoil poOiieMbl

Kon
MpoBepAEeMOro
pe3yJabTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOIA
00pa3oBaTeIbHOI MPOrPaMMBI CpeIHEro 001Iero 0opa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax polb U MecTo (u3uku B
(GOopMHUPOBAaHNN COBPEMEHHON HAyYHON KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B TPAKTUUYECKOMN I€SITETbHOCTH

JIIOJIeH, 1IETIOCTHOCTh U €AUHCTBO (PM3MUECKON KapTHHBI MUpa

11.2

YuuTeiBaTh TpaHUIBl MPUMEHEHUS U3YYEHHBIX  (PU3MUECKHUX
MOJIEJICH: TOYEUYHBIN JIEKTPUUYECKUH 3apAll, AIepHAasl MOJIE]Ib aTOMa,

HYKJIOHHad MOACJIb aTOMHOTI'O s/Apa IMPU pCIHICHUN (1)1/13qu01<1/1)( 3aaad

11.3

Pacrnio3naBath pusuueckue sBiaeHUs (IPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKA W  KBAaHTOBOW  (DU3UKH:
AJIEKTPHYECKAsi MPOBOIMMOCTh, TCILUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHWTHOE  JEHCTBHS  TOKa,  B3aMMOJEWCTBHE  MArHUTOB,
JNIEKTPOMArHUTHAS WMHAYKIHs, JCHCTBHE MArHUTHOTO TOJSI Ha
NOPOBOJHUK C TOKOM M JABHXKYIIMICS 3apsil, 3JEKTPOMAarHUTHbBIC
KoJicOaHWsT W BOJIHBI, TMPSIMOJMHEHHOE paclpocTpaHeHHe CBeTa,
OTpakeHWe, TMpejomiieHHe, UHTepdepeHius, aAudpakuus ¢
MOJISIPU3AIns CBETA, TUCIIEPCHs CBETa, (HOTOITEKTpHUECKUi dDPeKT
(boToaddexT), cBeTOBOC NaBICHHUE, BO3HHUKHOBEHHE JIHHEUYATOTO
CIIEKTpa aToMa BOJOPO/AA, €CTECTBEHHAss W  HCKYCCTBEHHAs

pPaaruOaKTUBHOCTDb

11.4

OmnuceiBaTh HW3ydYeHHbIE CBOWCTBAa BemlecTBa (QJIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO POBOIUMOCTD Pa3INIHBIX
cpen) W OJEeKTPOMAarHUTHBIC sBJIEHHsS (MPOIECCHI), HUCMOIb3Ys
duznyecKue BEIMYUHBL  OJCKTPUUSCKHUA 3apsiji, CHUJa TOKa,
ANIEKTPUYECKOE  HAMPSDHKEHUE, DSJICKTPUUECKOE  COMPOTHBIICHUE,
pa3Hocth noreHmanos, J/IC, paborta Toka, HHIYKIMS MarHATHOTO
nosist, cuna Awmrmepa, cuna JlopeHIa, MHIYKTUBHOCTh KaTYILIKH,
BHCPFI/ISI 3J'I€KTpI/I‘-ICCKOFO U MAarHuTHOI'O HOJ'ICﬁ, HepI/IOI[ 1 49acTtoTa
Kosie0aHui B KOJIeOaTeIbHOM KOHTYPE, 3aps/l M CHJIa TOKA B ITPOLIECCE

rapMOHMYECKHX  AJIEKTPOMAarHuTHBIX  KosneOaHud,  ¢oKycHOe




pPacCTOSIHUE M ONTHUYECKAasl CHJIA JIMH3BI; IIPU ONMCAHWH IIPABUIIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIHOJB3YEMBIX BEIUYMH, HUX
0003HaUeHUS] W EAWHUIIBI, YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIHE

JaHHYIO (1)PI31/I‘—I€CKYIO BCJIIMYHHY C APYTUMH BCINYHUHAMU

115

OnuchiBaTh M3YYCHHBIE KBAHTOBBIC SIBJICHUS W  TPOIIECCHI,
MCTIONB3Yys (PU3MYECKHE BEIUYMHBI. CKOPOCTH JJICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJTHBI U YacTOTa CBETA, SHEPTUS U UMITYJbC (POTOHA,
MepUOJ] TIOJTypacmaa, YHEPTHS CBA3W aTOMHBIX sI/Iep; MPH OMMHUCAHUN
MPaBWIBHO TPAKTOBATh (PU3MYECKUM CMBICI  HCIIOJB3yEMBbIX
BEJIMYUH, MX OOO3HAUEHMs] M EJUHHUIBI, YKa3blBaTh (HOPMYJIbI,
CBSI3bIBAIOIME [JAHHYI0 (U3NYECKYI0 BEIUYHHY C JIPYyTUMH

BCIIMYMHAaAMH, BBIYUCIIATH 3HAYCHUC (1)PI3H‘I€CKOﬁ BCIIMYMHBI

11.6

AHanu3upoBaTh (QU3MYECKUE TMPOLECCHl W SIBICHUS, HCIOJIb3YS
¢busznyueckue 3aKOHbl M OpUHOUOBL  3akoH Owma, 3aKOHBI
MOCNIEA0BATEIFHOTO M TapajlIeIbHOTO COEAMHEHHUS MPOBOJHUKOB,
3akoH JIxoyns — JleHIa, 3aK0H 2J€KTPOMarHUTHOM MHIYKITUH, 3aKOH
MOPSIMOJTMHEHHOTO  PACIpOCTPAHEHUST CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHHSI CBETa, ypaBHEHWE OWHINTEHHA IS
dotorddexra, 3aKOH COXpaHEHHs] HHEPTUH, 3aKOH COXpPaHEHHUS
MMITyJIbCa, 3aKOH COXPAHEHMs DJIEKTPUUYECKOrO 3apsAna, 3aKOoH
COXpaHEHUsI MacCcoBOrO 4HC]Ia, MOCTydaTel bopa, 3akoH
paJMOaKTUBHOIO pacrnaja, Mpu OSTOM pa3inyaTh CJIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €r0 MATEMATHYECKOE BEIPAKCHHE U yCIIOBUS

(rpaHuibl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,[[e.HSITL HalpaBJICHUC BCKTOpa HWHAYKIUMH MArHvuTHOTO I10JIA

MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CTpOI/ITB 1 OIIMCBIBAThb I/I306pa)i(eHI/Ie, COo34aBacMoO€ IINIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONHATE 3KCIEPUMEHTBI 110 UCCIIEIOBAHNIO (PU3MUYECKUX SBICHUN
U TIPOLIECCOB € MCMOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUH;
npu 3ToM (HOPMYIIUPOBATH MPOOIEMy (3a1ady) U TUIIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO

000py10BaHuUs, TPOBOJMTH OIBIT U (POPMYJINPOBATH BBHIBOIBI

11.10

OCYH_[CCTBHSITB npsMbIC W KOCBCHHBIC UH3MCPCHUSA (1)I/I3I/I‘{CCKI/IX
BCJIIMYUH, IIpHU 3TOM BLI6I/IpaTL OINTUMANbHBIN CIIOCO0 U3MCPCHUA U

HCIIOJBb30BaTh N3BCCTHLIC MCTOAbI OICHKH HOFpGI.HHOCTGfI I/I3MepeHI/II71

11.11

HccnenoBath 3aBUCHMOCTH (I)I/I3I/ILIGCKI/IX BCJIMYMH C UCIIOJIb30BAHHUECM

IOpSIMBIX M3MEPEHUI; IIPM O3TOM KOHCTPYUPOBaTb YCTaHOBKY,




(bUKCUpPOBaTh PE3yJIbTATHI MOJYYSHHOH 3aBUCHMOCTH (DU3MYECKHX
BEJIMYMH B BUJI€ TaOIUI U TPaHUKOB, AEJIaTh BHIBOJBI IO Pe3yJbTaTamM

HUCCICIOBaHUA

11.12

Cobmonate mpaBwia O€30MacHOr0 TpyJda TMpU TPOBEICHUU
UCCIEOBAaHUW B paMKax yd4eOHOro JKCIEpUMEHTa, Yy4deOHO-
HCCIIEIOBATENBCKOM U IPOEKTHOM JEATENBHOCTH C UCTIOJIB30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYTOBAHUS

11.13

Pemrate pacu€THble 3a7auu ¢ SBHO 33JJaHHON (U3NUECKON MOJIEINbIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI W MPUHIUIBI, HA OCHOBE aHan3a
yCIIOBUSL 3aJaud  BBIOMpPATh (PU3UYECKYIO MOJIEb, BBIAEIATH
(bu3nYecKre BEIUYUHBI U (OPMYJIbI, HEOOXOIUMBIE JJI €€ PelIeHus,
MIPOBOJIUTHh PAacy€Tbl M OLICHUBATh pPEAIbHOCTh IOJYYEHHOTO

3HaYeHUs GU3NYECKON BETMUMHBI

11.14

Pemate  kauecTBEHHbIE  3aJa4d.  BBICTPAaUBATh  JIOTMYECKHU
HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYKACHUMN C OMOPON HAa U3yUEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (bI/ISI/I‘-IeCKI/Ie SABJICHUA

11.15

Vcnonp30BaTh TpH pemICHHH YYE€OHBIX 3a/7a4 COBPEMEHHBIC
MH(POPMALMOHHBIE TEXHOJOTHH JJISl TOWCKA, CTPYKTYpUpPOBAHWS,
MHTEPIPETAlNy M TIPEJICTABICHUS YYeOHOH W HAyYHO-TIOMYJISIPHON
nH(pOpMalnK, MOJyYeHHON U3 pa3lInYHbIX UICTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATh MOTydaeMyto HHOpMALIHIO

11.16

OOBSACHATH MPUHLIMIIBI I€UCTBUS MAIlMH, IPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3inyaTh YCJIOBHUA UX O€30MaCHOTO HCIIOJIB30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTH TIpUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3KKOB B pa3BUTHE HAYKH, B 00bSICHEHHE MPOLIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS 10 (U3HWKE B MOBCEIHEBHOUN
JKU3HU i oOecriedyeHWs] O€30MacHOCTH TpU  OOpAIleHUH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, JUIsI COXpaHECHHUs
30POBBSI M COOJIFOIGHUS HOPM DKOJIOTUYECKOTO ITOBEIEHUS B

OKpYXarolieu cpeae

11.19

PaGotaTe B rpynmne ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIIMABHBIX POJIEH,
IUIAHUPOBaTh ~ PabOTy  TPYIIbI,  PAMOHAIBHO  PacHpeesiTh
00s3aHHOCTH W ITUIAHUPOBATH JIEATCIHLHOCTh B  HECTAHIAPTHBIX
CUTyallUsIX, aleKBATHO OLIEHMBATh BKJIAJ KAXKIOTO M3 YYACTHHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBAEMOil MPOOIEMBI




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Kox npoBepsiemoro
3JieMeHTa

HpOBepﬂeMLIe JIEMEHTBI COAePKAHUA

OU3NKA 1 METOIbBI HAYYHOI'O [IO3HAHUWA

11

®usznka — Hayka o mnpupoxae. Hayunbie
METO/IbI IIO3HAHUA OKpY’Karolero Mupa. Poip
JKCIEPUMEHTa M TEOPUM B  IIpolecce

MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIOTE3BI.
duzuveckrue 3aKOHbI U TEOpPUH. ['paHMIIbI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Tpunuun coorBercTBUss. Poinb U Mecto
¢bu3ukn B (OPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOW KapTHUHBI MHUpPa, B MPAKTUYECKOM

NEATEILHOCTH JI0AEN

MEXAHUKA

##HHPar###KTHEMATHUKA

2.11

Mexannueckoe JBUYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

newkeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemernienune, ckopocThb (CpemHsisi CKOPOCTB,
MTHOBEHHass  CKOpPOCTb) M YCKOPEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIMH HA OCU
CUCTEMBI KOOpJMHAT. Crnoxenue

MIEPEMEIIEHUN U CII0)KEHNE CKOPOCTEN

2.1.3

PaBHOoMepHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBHOKEHUE. I'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, OyT¥ U IepeMeLICHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHU




2.14

CBoOojHOE mMajeHue. Y CKopeHue

CBOOOJHOTO MaICHUSA

2.15

KpuBonuneitnoe nBuxenune. PaBHOMepHOE
JIBUKEHHE  MaTepualbHOM  TOYKH 1O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. ITepuon u 4acToTa.

IleHTpOCTpPEMUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue  yCTpOWCTBA:  CIUAOMETP,
JIBUJKCHHUE CHApSAJIOB, LEMHBIE U PEMEHHBIC

nepeaayn

2.1.7

[IpakTuyeckue paboTHI. N3mepenue
MTHOBEHHOM  CKOPOCTH. HUccnenoBanue
COOTHOIICHHS MEXKITY Ty TSIMH,
MIPOMICHHBIMU TEJIOM 3a IOCJEI0BaTEIbHbIE
paBHbIE  TIPOMEXYTKH  BpPEMEHU  IpHU
PAaBHOYCKOPEHHOM JIBIDKCHHHM C HavYaJbHOU
CKOPOCTBIO, paBHOM Hymo. I3ydenue
JIBIJKEHUS IIapuKa B BSI3KOW JKHUJKOCTH.
W3ydyenune nABmwkeHUs Tena, OpPOIICHHOTO

TOpHU30HTAJIBHO

2.2

##HPar### JMHAMUKA

2.2.1

IIpunnun  otHocuTenbHOCTH  ['anmnes.
IlepBbiii 3axkon HeroroHa. HMuepuuanbHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHiun cynepno3uiu

CHJI

2.2.3

Bropoii 3akoH HproTOHA [U11 MaTtepuaabHON
TOYKM B MHEPUMAIBHOW CHUCTEME OTCUYETa
(UCO). Tpermii 3akon HproToHa st

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH  BcemupHOro Tirorenus. Cuna
Tsokect. [lepBas KocMuYeckasi CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKONBKEHUS W CHJIAa TPEHHS  TIOKOA.
Koaddunment tpernst. Cuna COnpoTHBIICHUS

IIpyu ABUKCHUU TCJIA B dKUAKOCTU HUJIU ra3c

2.2.7

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC ABHIKCHUC

a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MoOMEHT CHIIBI OTHOCUTENBHO OCH BPAILLICHUS.
[Ineqo cumbl. Y ca0Bus paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

Texamueckue YCTpOﬁCTBa: INOAIIMITHUKH,

JABHXKCHUEC HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTudeckue paboThl. M3yueHue NBIKEHUS
Opycka TIO HAKJIOHHOW IIJIOCKOCTH TIOJ
JICVCTBUEM HECKOJbKUX cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOLIUX
B JehopMUpPYEeMOl TIpYy>KHMHE U PE3UHOBOM
oOpasiie, OT BEIUYUHBI HX JedopMaluu.
UccnenoBanue YCIIOBHI paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHUS

2.3

#H##Par###3 AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepUaJIbHBIX TodeK. MMIyinbc cuibl U
W3MEHEHUE UMITyJIbCca Tella
232 3akoH coxpaHeHuss wumnyiabca B HCO.
o PeakTuBHOE ABMKEHUE
2.3.3 Pabota cumbl
234 MOIIHOCTE CHJIBI
235 Kunernueckass  sHeprus  MaTepHUAIBHON
o To4KHU. TeopeMa 0 KHHETHYECKOW SHEPTUN
IlorenunanbHas sHeprus. lloTeHnuanbHas
238 JHEprus yIpyro nepopMUpPOBaHHON

IIPY>XXUHBI. IloTennmanbHast SHEprusa TeEjia

BOJIM3H IMOBCPXHOCTH 3eman




HOTGHHI/I&J’ILHBIG 1 HCIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b palOOThl HEMOTEHLUMAIBHBIX CHII C

2.3.7 MU3MEHEHUEM MEXaHUYECKOMN SHEPruu
CUCTEMBI TeJ. 3aKoH COXpaHEHHUS
MEXaHUYECKON S3HEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS

239 TexHu4eckne yCTpOHWCTBA: IBUKCHHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Tpaktuyeckue paboTel. HM3ydeHue cBs3M

2310 CKOpPOCTEM Te€l IpU HEYNpyrom yzape.

I/ICCJ'Ie,I[OBaHI/Ie CBiA3HU pa6OTBI CHJIIBI C

H3MEHECHHEM MEXaHHIECKOM OHCEPIuM TCjia

MOJIEKVIJIAAPHA S ©®U3NUKA 1 TEPMOJMHAMUKA

3.1

#iH#Pari###OCHOBBI MOJIEK Y JISPHO-KUHETUYECKOW TEOPUU

311

OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. BbpoyHoBckoe
newkenue. Iuddysus. Xapakrep ABIKESHUS

u B3aHMO[[eI>'ICTBPISI qacCTull BECCTBA

3.1.2

Mogenu CTPOCHUS Ta30B, JKUIKOCTEH H
TBépI[BIX TeN H OOBACHEHHE CBOMCTB

BCIICCTBA HA OCHOBC 3TUX MO)ICJ'IGIZ

3.1.3

Macca wMonekyn. KoimuectBo BemecTna.

[TocTostnHast ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. lkamna remneparyp Llenscus

3.15

3.1.6

Mopnens  uaeanpHoro rasza. OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON

TCOpHU UCAJIBHOTO ra3a

AOGcomoTHas TeMIepaTypa Kak Mepa cpeiHei
KUHETHYECKOU SHEepruu TEIIOBOTO
JBIOKeHUs vactull rasa. lllkama tremnepatyp

KennBuna

3.1.7

VpaBuenune Kianeiipona — MeHzeneesa.

3akoH /lanmbToHa




3.1.8

["a3o0BbI€ 3aK0HBI. M30mpoLecChl B HI€ATBHOM
rase ¢ NOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA:

u30TepMa, U30X0pa, u300apa

3.1.9

TexHuueckue  ycTpoWCTBa:  TEPMOMETD,

OapomeTp

3.1.10

[IpakTuueckue pabotbl. M3mepeHue macchl
BO3/yXa B KJIaCCHOM KoMHare. MccienoBanue
3aBHUCHUMOCTH MEXaY napaMeTpamu

COCTOSIHUSA Pa3pCiKECHHOI0 rasa

3.2

OCHOBbI TEPMOJIMHAMMKNA

321

Tepmonnnamuueckas cucrema. BHyTpeHHsS
JHEPTHsl TEPMOJMHAMMYECKOW CHUCTEMBI M

CITOCOOBI €€ U3MEHEHMS

3.2.2

KonngectBo TemnoTs! 1 pabota. BHyTpeHHAs

SHEPTUA OAHOATOMHOI'O UACAIIBHOTO I'a3a

3.2.3

Bunapl Temonepenayn: TETIONPOBOIHOCTH,
KOHBEKIIUSA, u3ayueHue. TermmoéMKoCTh Tea.
VYnenpHas TEJIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIONCPpCaauc

3.2.4

[TepBsrii 3aKOH TEPMOJUHAMUKH.
[Tpumenenue MEPBOTO 3aKOHA
TEPMOJIUHAMUKHU K M30MPOIECCaM.

I'padmueckas unTepnperanus padboTsl ra3a

3.25

TermtoBble mMamuHbl. [IpuHOMOBL IEHACTBHS
TEIUIOBBIX MatuH. [Ipeobpa3zoBanus sHEpTUn
B TeIIOBBIX MamuHax. Koadpounuent
nojesHoro neiictBus  (mamee —  KITJ)

teroBoi mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIVHAMUKHU.
HeoOpatumocTs mpoiieccoB B IPHPOJIE.
TemnoBele  ABHTATENH.  DKOJOTHYECKHE

MIPOOJIEMBI TETNIO3HEPTETUKH




Texnuueckune YCTpOWCTBA! JBUTaTEJIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBO
XOJIOJWIBHUK, KOHTUIIMOHED
328 [IpakTnyeckue paboTHI. N3mepenue

YAETbHOU TEII0EMKOCTH

3.3

###Par### AT PEI’ ATHBIE COCTOSAHUMA BEHLIECBA. ®A30BBIE

[NEPEXO/bI

331

[TapoobpazoBanue 51 KOHJICHCAIIUSL.
Hcnapenne u KuneHwe. YJenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBHUCHMOCTH

TEMIICPATYPhI KUIICHUA OT JaBJICHUA

3.3.2

AOCOIIOTHAS W OTHOCUTEIbHAS BJIAXKHOCTH

BOo3ayxa. HaceleHnHbIil nap

3.3.3

Teépmoe  temo.  Kpucramnmueckue U
amopdHble Tena. AHHU3OTPONUS CBOMCTB
KPHUCTAJIJIOB. Kunxue KPHUCTAJUIBI.

CoBpemeHHbIE MaTepuabl

3.34

[InaBneHne u Kpucramuzanus. Y IejIbHas

TeruioTa iasnaeHus. Cyomumanus

3.35

ypaBHeHI/Ie TEIJI0BOro OanzaHca

3.3.6

TexHudeckne yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUHU
IIOJIyYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpaxTueckue paloTHI. N3mepenue

BJIAJKHOCTH BO31yXa

SJIEKTPOAMTHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

DNeKTpu3alsa Tell. DJIEKTPUYECKUM 3apsil.

IIBa BHUAA SJICKTPUYCCKUX 3apaa0B

4.1.2

[IpoBoaHUKY, JIHUAIEKTPUKHU "

IIOJTyTIPOBOIHUKHU

413

3akoH COXpAaHCHUA SJICKTPUYICCKOT'O 3apsaaa

414

B3aumopeiictBue 3apsiioB. 3akon Kynona




4.2

4.1.5

Onexktpuueckoe  mnose.  Hampsok€HHOCTH
3JIEKTPUUECKOTO MOJIA. [TpuaMn
cynepno3uiuu. JluHuM  HANPSIYKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGora cun QJICKTPOCTATHYCCKOI'O  IT10JIA.

ITorennuan. PasHocTh IOTEHIINAIOB

4.1.7

[IpoBOMHUKY W TUANEKTPUKUA B MTOCTOSTHHOM
ANeKTpUYecKoM mone. Jludnekrpuueckas

MPOHUITACMOCTDH

4.1.8

DIEKTPOEMKOCT. Konnencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHJAEHCATopa.

DHeprus 3apsHKEHHOTO KOH/IGHCATOpa

4.1.9

TexHudeckue yCTPOMCTBA:  BJIEKTPOCKOIL,
JJIIEKTPOMETP, IJIEKTPOCTATHUYECKAs 3allUTa,
3a3eMJICHHE AJIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOH/IEHCATOpa

#HHPar#t##IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJIAX

VcaoBus CyI€eCTBOBAHUA IOCTOAHHOI'O

4.2.1 ANEKTPUYECKOTO TOKa. VICTOYHWKH TOKa.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma i1 yyacTka Lenu
423 DJEKTPUUYECKOE COMPOTHBIICHUE. Y IEIbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [TocnenoBarensHOE, napaieNbHOe,
o CMEIIAHHOE COSIMHCHHE MTPOBOIHUKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MONIHOCTB AMEKTPUIECKOTO TOKA
1427 atekTpoABrkymas cuia (ganee — DJIC) u

BHYTPCHHEE  COIPOTUBIEHUE  HCTOYHHKA




Toka. 3akoH OMa Juis MOJHOW (3aMKHYTOIA)

aneKTpuuecKko uenu. Koporkoe 3aMblkaHue

4.2.8

DNeKTpOHHAs  MPOBOAMMOCTb  TBEPABIX
METAJUIOB.  3aBUCHUMOCTb  COIPOTHBIICHHS
METaJUIOB oT TeMIIepaTyphbl.

CBepXnpoBOAMMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBOIHUKH. CobcTBeHHas u
pUMeCHast MPOBOJAUMOCTh
noynpoBoIHUKOB. CBoIicTBa P-N mepexoa.

[TomynpoBoIHUKOBBIE TPUOOPHI

4211

DNEeKTpUYeCKUid TOK B BJIEKTPOJIUTAX.
DeKTpoauTHYeCKast JICCOIMALIHS.

DnexTponus

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOSTENBLHEIN W HECAMOCTOSATEIbHBIN
paspsia. Pa3nudHbIe TUITBI CAMOCTOATEIIEHOTO

pazpsga. Monnus. [1nasma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIIEpMETp,
BOJIBTMETpP, PpEOCTaT, MCTOYHUKU TOKa,
JJIEKTPOHArPEBATEIIbHBIC pudopHI,
ANIEKTPOOCBETUTENBHbIE npudopsl,
TEPMOMETP  CONPOTUBIICHUS, BaKyyMHBIN
JIMOJ, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN JTMOJI, TaJbBaHUKA

4.2.14

IIpakTrueckue paboThI. N3yuenune
CMEILIAHHOTO COEIUHECHHS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHEro cornpoTuBieHus. Habmonenue

QJICKTPOJIN3a

11 KIIACC




Kon
pa3nena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble I1€eMEHTHI COAePKAHUA

4

SJIEKTPOAMMHAMUKA

4.3

###Part#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

NHAYKLIWA

43.1

ITocTossHHBIE MArHUTHI. B3aHMOﬂeﬁCTBHe

IIOCTOAHHBIX MarHuTOB

43.2

MaruutHoe mone. BekTtop MarHMTHOM
uHAyKuu. llpuHoun — cynepno3uuuu.
JIuanm MarnuTHOM MHAykumu. Kaprtuna
JIMHAM MarHUTHOM  MHAYKLUHMH  TIOJIS

IIOCTOAHHBIX MarHuToOB

4.3.3

MaruutHoe mojie MPOBOJHUKA C TOKOM.
KapTtuna nuHuit noss JIMHHOTO MPSIMOTO
IIPOBOJIHMKA U 3aMKHYTOT'O KOJIBIIEBOTO
MMPOBOJHHUKA, KATYIIKK C TOKOM. OneiT
Opcrena. BzaumoaeiicTBue NpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, e€ MOJyJb U HallpaBlieHUE

4.3.5

Cuia Jlopenna, eé MOJYJIb u
HarpaBjeHue. JIBMKEHHE 3apsHKEHHOU
YaCTULbl B OJHOPOJHOM MarHUTHOM IIOJIE.

Pabota cunsl Jlopennia

4.3.6

SIBIIeHUE DIEKTPOMATHUTHON UHIYKIIMU

4.3.7

[ToTrok BekTOpa MAarHUTHON MHYKIIMH

4.3.8

OJ1C VHTYKIIUH. 3akoH

ANEKTPOMArHUTHON MHAYKIMHU Papanes

4.3.9

BuxpeBoe »snektpuueckoe mnone. IC
WHAYKIUA B TMPOBOAHMKE, TBUKYIIEMCS
MOCTYyNaTeNbHO B OJIHOPOJHOM

MAardiuTHOM II0JI€

4.3.10

IIpaBuno Jlenna

43.11

NHIyKTUBHOCTS. SIBineHue

camonnaykiuu. IJIC caMOuHIy KK




OHeprusi MarHUTHOTO TMOJISI KAaTYIIKH C
43.12

TOKOM

4.3.13 DNeKTPOMAarHUTHOE TI0JIE

TexHuueckre yCTpPOWCTBA: IOCTOSIHHBIE
MAarHuThl, AIIEKTPOMAarHuTBhl,
43.14 AIIEKTPOJIBUTATENb, YCKOPUTENU
AIIEMEHTApHBIX  YacTHll, WHIYKIHUOHHAs

Ic4b

[IpakTnueckue paboTHI. N3yuenue
MAarHuTHOTO TIOJII KAaTyIIKH C TOKOM.
HccnenoBanue AEHCTBUSA TMOCTOSTHHOTO
4.3.15
MarLiuTa Ha  paMKy C  TOKOM.
UccnenoBanue SIBJICHUSA

AIEKTPOMATHUTHON UHIYKIIHHA

KOJIEBAHWA 1 BOJIHBI

5.1

#HHPar#MEX AHMYECKUE U OJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenpbnas cucrema. CB0oOOIHBIE
KoneOaHus. ['apMoOHWYEeCKHEe KOJIeOaHWMsI.
5.1.1
[lepron, wacroTa, ammuuTyna u ¢asa

KoJIeOanuil

[IpyxuHHBIA MasgTHUK. MaTeMaTH4eCKHuil
5.1.2

MasTHHUK

YpaBHEHHE TapMOHHYECKUX KOJICOAHMI.
5.1.3 Kunematuueckoe u THHAMHYECKOE

OIIMCAaHME KOJe0aTeIbHOrO JABUMKCHUA

[TpeBparieHue SHEPTUU pH
rapMOHHYECKHX  KoieOaHusx.  CBs3b
514 AMTUTUTY TBI KoJIeOaHuit UCXOITHON
BEJIMYMHBI C aMIUTUTYAaMH KojieOaHui eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE

5.15 AJIEKTPOMAarHUTHBIE KoJieOaHus B

nacaaibHOM KoJIe0aTeIbHOM KOHTYpC.




Amnanorus MCXKIAY MCXAaHUYECKUMH U
SJICKTPOMAariMuTHBIMHA KOJIEOAHMSIMH.

®opwmyiia ToMmcoHna

5.1.6

3aKoH COXpaHCHUA SHCPIrunu B HACAJIbHOM

KoJIe0aTeIbHOM KOHTYPpPC

5.1.7

Brinyxnennoie MEXaHUYECKHE
konebannsa. Pesonanc. PesonancHas
KpHBasi. Beinyxaennbie

SJICKTPOMArHUTHBIC KOJIEOAHMUSL.

5.18

[Tepemennbiii  Tok. CHHYCOUIAIBbHBIN

HepeMeHHHﬁ TOK.

519

MouHoCTh TIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE

CHJIbI TOKAa W HAITPAKCHUA

5.1.10

Tpancdopmarop. IIpousBoxacTso,
nepejayda U noTpediaeHue JIeKTPUIECKON
DHEPruu. OKOJOTMYECKHE PHCKH IIPH
IIPOU3BOJCTBE DJJIEKTPUUYECKON SHEPIHUH.
Kynerypa WCITOJIB30BaHUS

AJIEKTPOIHEPIUU B MOBCEHEBHOM )KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicmorpad,
JIEKTPUYECKUN 3BOHOK, JIMHUU

QJICKTpoIICpecaad

5.1.12

[Ipaktnueckue pabotel. HccnegoBanue
3aBUCUMOCTH TI€PUO/Ia MAJIBIX KOJIeOaHMi
rpysa Ha HUTH OT JJIMHBI HUTHU W MAaCChI
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 MIOCJIEJ0BATEIBHO
COCTMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U

pesucTopa

5.2

#HHPart#MEX AHMYECKUE U ODJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

MexaHndecKne BOJIHBI, yCJ10BUsA
pacnpoctpanenus. Ilepuon. CxkopocThb
paclpocTpaHeHuss W JJIMHA  BOJIHBIL.

HonepeqHHe " OpOAO0JILHBIC BOJIHBI




5.2.2

###HPar### Natepdepennys u mudpakuus

MECXaHHUYCCKHNX BOJIH

5.2.3

3Byk. CKOpOCTb 3BYyKa. [ poMKOCTh 3BYyKa.

BricoTta Tona. TeMOp 3Byka

5.24

ONEeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUSA
U3IYyYEHUs] DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opueHtanus Bektopos E, Bu v

B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJH:
OTpakeHUe, MpeoMIIeHUE, MOJIpU3aIus,
mubpakius, uHTephepeHuus. CKOpoCTbh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMATrHUTHBIX BOJIH.
IIpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

528

[TpuHIUTIBI PaAMOCBSA3M U TEIICBUICHHUS.
Pagnomokaryst. DJIEKTPOMArHuTHOE

3arpsI3HEHUE OKPYKAIOIIECH Cpeabl

TexHudeckne yCcTpONCTBA: My3bIKAJIbHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JMarHOCTMKAa B TEXHUKE W MEIULUHE,
pagap, pagluONpPUEMHHUK,  TEIEBU3OD,

anTeHHa, tenedod, CBU-nieup

5.3

#HHHPar###OII TUKA

5.3.1

[Ipamonuneiinoe pacnpocTpaHeHHne

CBETa B OAHOPOJHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPa’KEHUs
cBera. [locTpoenre n300pakeHHi B INIOCKOM

3epKaie

533

ITpenomnenue cBera. 3aKOHBI IPETOMIICHHS
CBeTA. AGCOMIOTHBIN [I0Ka3aTesb

MMPCIOMJIICHUA




5.34

[Tonmmoe BHYTPEHHEE OTpaKEHUE.
IIpenenbHbINA YroJl IOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcus cBeta. CIlOXHBIM cOCTaB

oenoro cBera. Llpet

5.3.6

Cobuparoniye ¥ paccerBaIONIUC JIHH3BI.
Tonkas ymmH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKas CHUJa  TOHKOW  JIMH3BI.
[Toctpoenue n300pakeHui B
COOHMpAIOUINX M PACCEHUBAIOLINX JIMH3aX.
@opMya TOHKOW JIUH3BL. Y BEIUYCHHUE,

JaBaeMoe JIMH30M

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTH

r€OMETPUYECKON ONITUKHU

Wntepdepentust  cBera. KorepeHTHbIE
UCTOYHUKU.  YCIOBUS  HaOIIOAEHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(I)8.3HI>IX KOI'SpCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkmus  ceera.  [udpaxuuonHas
peméTka. Y cinoBue HaOMIOACHUS TJIABHBIX
MaKCHMYyMOB pu NaJcHuN
MOHOXPOMaTHYECKOT O cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

HOJ’IHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckne yCTpOMCTBA: OYKH, JIyIa,
¢doroanmapar, MPOCKIIMOHHBIN amnmapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAasd
ONTUKa,  JAU(QpaKIMOHHAS  peméTKa,

MoJIIpon g

5.3.12

[Ipaktnueckue  pabotel.  M3mepeHue
nokasaresns npenomiienus. Mcecnenosanue
CBOMCTB  HW300paXeHW B  JIMH3aX.

HaGmronenue qucnepcuu cBeta

BJIEMEHTHI CITIELTUAJIBHOW TEOPMM OTHOCUTEJILHOCTH




6.1

I'paHnIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTtynartsl TEOPUHU
OTHOCHUTEIILHOCTHU: WHBAPUAHTHOCTh
MOAYJSL CKOPOCTH CB€Ta B BaKyyMe,

MNPUHOUIT OTHOCUTCIIbHOCTU OHHITEHA

6.2

OTHOCHTENTHLHOCTD OOIHOBPEMCHHOCTH.
3aMeI{J’I€HI/Ie BPpEMCHM MW COKpallCHUC

JUTHHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs13p MacChl C SHEPrHUEH W HUMITYJILCOM
CBOOOJIHOM 4YacTHIBl. ODHEPrusi TOKOS

CcBOOOIHOM YaCTHUI[bI

KBAHTOBAS ®U3MKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®oronbl. Popmyna Ilnanka cBsa3M
SHEpruu (poToHa C €ro 4acToToN. DHEpPrus

¥ UMITYJIEC ()OTOHA

7.1.2

OTkpbiTHE u UCCIICIOBAHHE
dororddexra. Ompitel A.I'. Cronerosa.

3akonbl poTtodddekra

7.1.3

YpaBHeHue DWHIITEHHA TSt
dorordpdexra.  «KpacHas  rpaHHIa»

dororddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHUYECKHUE yCTPOMCTBA: (POTOIIEMEHT,
dboromarTuuk, COJIHEeYHas Oarapes,

CBCTOOMNOA

7.2

CTPOEHHUE ATOMA

7.2.1

Mopens atoma Tomcona. OTBITE
Pesepdopaa o uccieqoBaHUIO CTPOCHUS

aTomMa. HHaHCTapHaH MOACIIb aToOMa

7.2.2

[Toctynater  bopa.  Uznyyenue u

IIOIJIOIICHUEC (bOTOHOB npu 1nepexonc




aToOMa C OJIHOTO YpOBHS DSHEPruM Ha
apyroi.  Buasl  cnektpoB.  Cnektp

YPOBHEW 3HEPruH aToMa BOAOPOJIa

7.2.3

BomnHoBrle cBoiicTBa yacTtul. BoJHBI Ie
Bpoiins. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakius dIeKTPOHOB Ha

KpUCTaJlIax

724

CrioHTaHHOE U BBIHYKACHHOC U3JTY4YCHHUC.

VY cTpoiicTBO U IPUHIKI pabOTHI Ja3epa

7.25

TexHuueckue ycTpoicTBa: CEKTPaATbHBIN
aHau3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIH

KOMIIBIOTEP

7.2.6

[IpakTnueckue pabotsl. Habmronenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS U PETUCTPALUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PATUOAKTHUBHOCTH. OTMBITHI
Pesepdopna mo ompeneneHUIo cocTaBa
pamuoakTuBHOrOo u3nmyuyeHus. CBoiicTBa
anbda-, Oera-, ramMma-Hu3TydCHHs.
BnusHMe paguoakTHBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas mozxens sinpa ['eitzenbepra —
WBanenko. 3apsa anpa. MaccoBoe 4mcio

sanapa. M3oromnsl

7.3.4

Aunbda-pacma. DIIeKTPOHHBIN "
MO3UTPOHHBIH  Oera-pacnaa. [amma-
U3Iy4YeHHe.  3aKOH  PaJHOAKTHBHOTO

pacmnanaa

7.3.5

3Hepr1/151 CBJA3M HYKIIOHOB B  AJpC.

SAnepusle cunbl. [ledexT Maccl sapa




7.3.6

Snepuble peakuuu. JlemeHne W CUHTE3

saep

7.3.7

Snepubli  peaktop.  TepMosiaepHbIN
cuHre3. IlpoOGneMbl M HEpCHEKTHBBI
ANEPHONM DHEPreTHUKU. OKOJOTHYECKHE

ACMEKTBHI SJIEPHON IHEPTeTUKH

7.3.8

OnemeHTapHble  yacTHlbl.  OTKphITHE
IIO3UTPOHA. @dyH1aMEHTAJIbHbBIE

B3aUMOJIEHICTBUA

7.3.9

TexHuyeckue YCTpPOWCTBA: JO3UMETD,
kamepa Bunbcona, saepHbIl peakTop,

aToMHas 6ombOa

7.3.10

[TpakTnueckue pabotel. HccinenoBanue
TPEKOB 4acTHIL (mo TOTOBBIM

¢doTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Besnus, sipKue

3B63HLI, IIJIaHCTHhI, UX BUAUMOC ABUKCHHUC

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI
IpYIIIIBI. IInaneThI-rUranThl n Hux
CIIYTHUKH, KApPJIUKOBBLIC IIJIAHCTHI. Marirble

Tesna CoTHEYHOH CUCTEMBI

8.3

Coname, d¢ortochepa u  armocdepa.

CoitHeyHast akTHBHOCTD

8.4

Hctouynuk sHeprun ConHia u 3BE37

8.5

3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, paJInycC, TEMIepaTypa,
150.4 B3aMMOCBSI3b. Juarpamma
«CIEKTPaJbHBIA KJIACC — CBETUMOCTBHY.
3BE3ApI IJIABHOM  IIOCJIEIOBATCILHOCTH.
3aBHCHUMOCTh «Macca — CBETHMOCTBL» IS

3BE3/1 TJIaBHOM ITOCIEA0BATEIBHOCTH

8.6

##HPar###BHyTpeHHee CTpOeHUe 3BE3L.

CoBpemeHHbIe MIpeICTaBICHUS 0




MPOUCXOXKAeHNH U dBoioimu ConHia u

3BE31. DTaIlbl )KU3HU 3BE3T

8.7

Miaeunbii Ilyte — Hama [anakTtuka.
CnupanbHass  cTpykTypa  [anmakTuku,
pacnpezneineHue 3BE3/, Ta3a U IbUIM.
ITonoxxenne wu nBmwxkenue CoiaHIa B
lamaktuke. Ilmockas wu chepuueckas

HOJICUCTEMBI I aJlakTHKU

8.8

Tuner ramaktuk. PanuorajakTuku U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FaJaKTHK

8.9

8.10

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOsa. Pa30eranue rajiakTuk.
Bospact u pagmyc BcenenHoil, teopus
bonpmioro B3peiBa. Mognens «ropsaeit
Bcenennoi». PenukroBoe u3inydeHue

MacmtabHass  cTpykTypa BcenenHoi.

Mertaranaktuka. Hepeménusie mpodieMsl

ACTPOHOMHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AknimonepHoe o6mecTBo «M31aTenscTBO
«IIpocselenue»

» ®usuka, 11 kinacc/ Mskumes ['.J1., Byxosues b.b., YUapyrua B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6miectBo «M31aTenbcTBo

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIbBI JJISA YYUTEJIA

10 xiacc

®wuzuka. Paboune nporpammbl. 10-11 knacc. ba3oBbiii u yriayOnEHHBIM
ypoBHu. [llaranuna A.B.

®dwusuka. [loypounsie paspadorku. 10 kmacc. Caypos 10.A.

n3nka. 10 kmacc. Dnekrpornoe npuioxenue (DVD) k yueOnnky MskuieBa

I.4., Byxosuesa b.b., Corckoro H.H. (nox pex. [Tapdentreroii H.A.)

11 xnacc

®wuzuka. Paboune nporpammpl. 10-11 knacc. ba3oBbiii u yrioyOnEHHBIM



ypoBHH. [IlaTanuna A.B.
®usuka. [Toypounsie pazpadotku. 11 knace. Caypos 0. A.
®dwusuka. 11 kiacc. DaekrponHoe npuiiokenne (DVD) k yueOHUKY

Mskuriesa I'. 5., Byxosuesa b.b., Uapyruna B.M. (nox pex. I[TapdenTtseBoii

H.A)

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1) http://nsportal.ru - cormansHas ceTb paOOTHUKOB 00pa30BaHHUS.

2) http://markx.narod.ru/pic/ - pusuka B mkoure.

3) http://festival.1september.ru/articles/ - pecTrBamps megarornyeckux UacH
«OTKpPBITBIN YPOK».

4) http:/lwww.fizika.ru/ - caiiT st yaurenel GU3UKU U UX YYCHUKOB.

5) http://www.physics.ru/ - maTepuasl o pusuke.

6) www.ege.edu.ru - nadopmannoHasiid moptait EI'D.

7) http://school-collection.edu.ru/ - enuras komrekrws [{OPoB.



