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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacrtaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom enepanbHoil pabodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTesbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyudaromuxcs 10—-11 knacco npu o0yueHuu
ux (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOTO MOJX0/A.
[Iporpamma no ¢pusuke coorserctByeT TpedoBaHusiM GPI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyUEHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb pealu3allid MEXIPEIMETHBIX CBs3ed (UMK c
€CTECTBEHHO-HAYYHBIMH y4E€OHBIMH IIpeIMeTaMu. B Hell onpeaensoTcs OCHOBHbBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPeHEro o01iero o0pa3oBaHus, MIaHUPYEMbIe
pe3ysnbTaThl  OCBOGHMS Kypca (M3UKHU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamMera «Pusnka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o HaumOosiee OOIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenensieT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTUH B c(pepe SHEepreTUKH, TPaHCIIOPTA, OCBOEHUS KOCMOCa,
IIOJIYYEHHsI HOBBIX MAaTEpHUaJIOB C 3aJlaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydyenue
(U3MKU BHOCUT OCHOBHOM BKJIaJ B (pOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHUHbI
Mupa oO0y4arommxcsi, B (OPMUPOBAHHUE YMEHUU TNPUMEHITh HAyYHBIH METOJ
MTO3HAHUS [IPU BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBYy Kkypca pu3uku 11 ypoBHS CpeHET0 00111ero 00pa3oBaHus MOJI0XKEH
pAA UAEH, KOTOPBIE MOKHO PacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIAaCCUYECKOH, TaK 51 COBPEMEHHOM bu3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MUYECKOW HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
($u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢husuku npeamnoiaraet 3HakoMCTBO
C IIHMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUN U3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM palMoOHAIBHOTO MPUPOIOTOIB30BaAHUS U SKOJIOTHYECKONH O€30aCHOCTH.

CtepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISOTCS (pusuueckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIN (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MIPEJICTABIICHUSIX O PUPO/IE, TPaHHUIaX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J] B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpraHM3aluy SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYarouuxcs.
Jl51st 6a30BOr0 YpOBHS Kypca (PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPHIE B pOrpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMN CIUCOK YYCHHYECKHX IMPAKTHUECCKHUX padoT.
Boigenenne B yka3zaHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEeNbHOIO IMpoIiecca
UCXOJII M3 OCOOCHHOCTEH IIJIAaHUPOBAaHMS W OCHaIleHHMs kKabuHeTa ¢usuku. I[lpu
TOM O0ECIEeYMBAETCS OBJIAJECHUE OOYYaIOIIMMUCA YMEHHUSIMH TPOBOJUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHNE yIEIsS€TCs PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 3aa4.
[Tpu 3TOM A5t pacu€THBIX 3a]1a4 IPUOPUTETOM SIBIIIOTCA 337a4 C ABHO 3aJaHHON
¢u3nyeckoi MOJENbIO, TO3BOJSIONIME MPUMEHATh U3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOI0 pas3fesa Kypca, TaK M MHTErpUpYs 3HAHMS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NUYECKUX SBJICHHM W TMPOILECCOB B OKPYXKAlOMIEH
KU3HHU, TpeOyrouue BblOOpa (Qu3MUecKOW MoAeNHu JJisi CUTyallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBHM ¢ TpedoBanusiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecrieyeHuto y4eOHOro mnpouecca 0a30Bbl ypOBEHb Kypca (PU3HKM Ha YPOBHE
cpeaHero oOmero o0pa3oBaHUsSl JOJKEH H3y4aThCS B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOMHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xkabuHeTe QU3MKH JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyJOBaHUE Ui BBIMOJHEHHS YKa3aHHBIX B IIporpamMme Io
(Pu3HMKe YUEHUYECKUX MPAKTUUECKUX pabOT U IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpanimoHHoe o0opyaoBaHue (OpPMUPYETCS B COOTBETCTBUH €
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  OOECIeuMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM IS
UCCJICIOBAHUS  HU3Y4YaeMbIX SIBJICHHMM M  TIPOLIECCOB, OMIMUPUYECKHX U
(dyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemaTuueckue KOMILIEKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX J1abOpaTOpHil.

OCHOBHBIMH LIEJISIMU U3Y4YEeHUsI (PU3UKHU B 00111eM 0OPa30BAHUU SIBIISIOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJIEHHS OOYYaloLIUXCS K Hay4dHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HX MHTEJUIEKTyaJbHbIX U TBOPUYECKHUX
CIIOCOOHOCTEM;

e Da3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs U (popMHUpOBaHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysIbTaTa U3yuyeHUsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e (¢opMupOBaHHE YMEHUH OOBSACHATH SABJIEHUS C HCIOJIb30BAaHUEM
(¢u3nyecKkux 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (dopMHpOBaHUE TPEACTABICHUNH O pOMU (GU3MKH Uil PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JocTrkeHnue 3TUX Lened o0ecrneunBaeTcs pEelIeHUEM CIEAYIOUIUX 3a7ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMbI 3HaHUN 00 O0IINX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U JJIA HPUHATHUS
MPAKTUYECKUX peLIeHn B ITOBCEHEBHOM JKU3HY,



e OCBOECHHME CIOCOOOB pEHIeHUS PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MOJENbl, 3a1ady, MNOAPa3yMEBAIOLUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHLMUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W MPOBEICHUS
(u3MUeCKUX HKCIEPUMEHTOB, aHAIM3a U WHTEpIpeTauud uHGOpMaIuH,
OTpeJIeNIeHHs] JOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa,;

e CO3[IaHUE YCIIOBUM VISl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIIET0BATEIBCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTCS 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboT SBIAETCA PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BBHIOOD
NpOBEJICHUs JIaDOPAaTOPHBIX PA0OT W OMBITOB C YYETOM HHIWBUIYAIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COJEPKXAHUE OBYYEHMUA
10 KJIACC

Paznen 1. ®uzuka u MeTOAbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mpupone. HayuHbie MeTOAbl MO3HAHHS OKPYKAIOIMIETO
mupa. PoJib 3KCIiepuMeHTa U TEOPUU B MIPOIECCE TO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (GU3NUECKUX SBICHUN M MpoleccoB. HaydHple THIOTE3HI.
duznyeckre 3aKOHBI U TEOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAYyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATENBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBele W UHU(PPOBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexaanueckoe nBrKeHHE. OTHOCHTEIBHOCTh MEXaHWUYECKOI'O JBHIKCHHS.
Cucrema orcuéra. Tpaekropus.



[lepemenienre, CKOpocTb (CpelHssI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MATEpHATBbHOM TOYKH, UX MNPOCKIUH HA OCH CHUCTEMBI KOOPJHMHAT.
CrnoxeHue nepeMele il U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsIMOJUHENHHOE BHKeHHe. ['paduku
3aBUCUMOCTA KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nmajieHue. Y CKOpeHue CBOOOTHOTO MaJICHUSI.

KpuBonnHeitHoe NBUKEHUE. [[BHKEHNE MATEPUAIIBHOM TOUKH 11O OKPY>KHOCTH
C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JJUHEWHAS] CKOPOCTh.
[lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: CIUJIOMETD,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MEpeaayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBU>KEHUA.

[IpeoGpazoBanue ABUKEHHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHnue Ten B BO3AyX€ U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmionenne aBuwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJICHUS.

Hanpasnenne ckopocTu 1pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO ABHKEHUS C LIEJIBIO ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HcciienoBanne COOTHOLIEHUST MEXKAY MYTSIMH, HPOUACHHBIMU TEJIOM 3a
IIOCJIEOBATEIIbHBIE pPAaBHBIC IPOMEKYTKH BpPEMEHHM IPU PaBHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue nBuKEHUS MIapuKa B BI3KOW KUIKOCTH.

N3yuenue nBmxeHus Tena, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipyamun  otHocutTensHOCcTM  [anmnes.  lIlepBeii  3axkoH  Hprorona.
NHepumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cuil. Bropoi 3akon HetoToHa niist
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtsiroreHus. Cuna Tsxectu. IlepBas KocMuueckas
CKOpOCTb.

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



Tpenue. Buasl TpeHus (mokosi, ckosibxkeHus1, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. KoadgduimeHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B )KUJAKOCTH WIIM Ta3e.

[TocTynaTenpHOE U BpaliatelbHOE ABMKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHUIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cumibl. YcnoBug
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JBH>KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME UHEPLIUH.

CpaBHeHME MacC B3aUMOJICCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CiioxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

Hegecomocts. Bec Tena npu yCKOpeHHOM MTOIbEME U MaJCHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHS TBEPAOTrO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aBuxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CWJI YNIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U
pPE3UHOBOM o0paslie, OT uX AehOopMaIlHH.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpalICHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbec MarepuanbHOW TOYKHM (Tesla), CUCTEMBl MaTEpPHATIbHBIX TOYEK.
NMnynbc cuiabl U U3MEHEHUE HMITYJIbCA TeNd. 3aKOH COXPAaHEHUsS HMITYJIbCa.
PeaxTuBHOE IBIDKEHHE.

PaGota cuibl. MOIIHOCTH CUJTBL

Kunernueckast sHeprusi MaTepwalbHONW TOUkH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[TorennumanbHas JHEprus. [lorenmanbHas SHEprus YIIPYTO
nehopMHpOBaHHON MPYKUHBIL. [loTeHIManbHAs YHEPTUS Tena BOTU3H MTOBEPXHOCTH
3emiu.

[lorennmanbHple ¥ HENOTCHUMAJIBHBIE  CHJIBL. CBsi3p  paboTHI
HEMOTEHUIHUAJIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUU CUCTEMBI TeN. 3aKOH
COXpPAaHEHHUS] MEXaHUYECKOW SHEPTUU.

Ynpyrue 151 HEYIIpyrue CTOJIKHOBEHMUS.



TexHuYecKue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
IIPYKMHHBIN UCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaxtuBHOE IBUXEHUE.

[lepexoa moTeHIMANBHOM SHEPTUU B KUHETUYECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamophvie pabomul

N3yuyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOU sHepruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Pa3nen 3. MoaexkyasipHasi pu3nKa u TepMOIMHAMHMKA

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapakrep IBIKCHHS U
B3aMMOJICMCTBUSI YacTUl] BellecTBa. Mojenu CTpOCHUs Tra3oB, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHUE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojelieid. Macca u
pa3mepsl Moaekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana Temmepartyp
Llenbcus.

Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpHM HEAbHOTO ra3za. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpEIHEM KWHETHUYECKOW SHEPrUU TEIUIOBOrO JBWXEHMs vactui rasza. [llkana
temrepatyp KenbBuna. I'a30Bbie 3akoHbI. YpaBHeHHe MennaeneeBa—KnanelpoHa.
3akoH JlanbroHa. M3ompouecchl B UI€AIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnwIThI, JOKa3bIBAIOIINE JHCKPETHOE CTPOEHWE BemecTBa, ¢otorpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

Omneitel o 1 y3un KUAKOCTESH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKCHHUS.

Mopens onbita LlTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICUCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs TPUPOLY AABICHUS ra3a HA CTEHKHU COCY/Ia.



OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHUS HJI€AIbHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OmnpeneneHue mMacchl BO3yXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHMIA
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y TapaMeTpaMu COCTOSTHUS Pa3pesKEHHOTO

rasa.
Tema 2. Ocnoébl mepmoOuHaMuKu

TepMonuHamuueckas cucTteMa. BHYTpEHHsS 3HEPIUs TEPMOIAUHAMUYECKOU
CUCTEMBI U crIocoObI €€ n3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUYCHHUE. Y AeIbHAasl TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI pU TETUIONEPEAAYE.

[Tonsitue 006 ammabatHOM Tiporiecce. [lepBhIi 3aKOH TEPMOAMHAMHUKHU.
[IpumeHeHne TEpPBOTO 3aKOHA TEPMOAMHAMHKK K wm3ompolieccam. ['padudeckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh Mpo1iecCoB B IPUPO/IL.

TennoBele  MamuHbl.  [IpuHIUOIBI  ACHCTBUS ~ TEIJIOBBIX  MAIIIWH.
[IpeoGpa3oBanus sSHEpruM B TEMJIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo m ero xoad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHHueckue yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU PaOOTHI: BHUIET
npoOku u3 OYTBUIKK II0J] JEHCTBHEM CXXATOTO BO3/JyXa, HarpeBaHue 3¢upa B
JATYHHOW TpyOKe myTéM TpeHUS (BUICOACMOHCTpAITH).

N3meHeHne BHYTpEHHEW SHEpPruu (TeMIepaTyphl) Tella MpH TEIUIONEepeIaye.

OmnbIT MO a1abaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATESL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3smepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezammuvte cocmosnnus eeuwecmea. Dazosvie nepexoonl

[TapoobOpa3zoBanmne u koHaeHcanus. Vcnapenue u kumeHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YjaenbHas TeEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JTaBJICHHUS.



Teépnoe teno. Kpucramnumueckue u amopgHbie Tena. AHU30TPONUsL CBOMCTB
kpuctamioB. Kugkue xpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBnenue wu
KpUCTalIM3anus. Y aeiabHas Teriora miaBieHus. Cyonumanus.

YpaBHeHUe TEIIOBOIro OanaHca.

Texnudeckne yCTPOWCTBA M TPAKTUYECKOEC NPUMEHEHHE: THTPOMETp |
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH IMOJIYYEHHs] COBPEMEHHBIX MaTe€pHaliOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kurnenue npu NOHMKEHHOM JIaBJICHHH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenue HarpeBaHus U IJIaBJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUcTaioB.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHre 0THOCUTENBHOM BIAKHOCTH BO3AYXA.

Pazjien 4. DiieKTpOAMHAMHUKA

Tema 1. dnekmpocmamuxa

DnekTpu3zanys Tel. JNEKTPUIEeCKUi 3aps. [Ba Buaa s3MeKTpUYECKHUX 3apsSa0B.
[IpoBOAHMKH,  OUANEKTPUKHM U TOJYHPOBOJHMKH. 3aKOH  COXpaHEHUs
ANEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apsiaoB. 3akoH Kynona. ToueuHblil a€KTpUYECKUH 3apsijl.
Onektpuueckoe rmone. Hamnpsk€HHOCTh  3nekTpuyeckoro moss.  [IpuHnun
CYNEPHO3ULUU ANEKTPUUYECKUX ToJie. JIMHUM HAnpsKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

Pabota cui anmekTpocrarudeckoro moJjs. [lorenman. Pa3HoCTs MOTEHITHATIOB.
[IpoBOAHUKHN W [HUAJIEKTPUKHA B BJIEKTPOCTATUYECKOM Ione. JluanmeKkTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHnieHcaTop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsyKeHHOT0 KOHJIEHCATOPa.

TexHnueckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTPOCTATHYECKAsl 3alluTa, 3a3eMJICHHE dJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO ¥ MPUHIUIT AEUCTBUA AJIEKTPOMETPA.

B3anmopelicTBre HaANEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOIIAIu
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuyeckuii mok. Toxku 6 paznuunvlx cpeoax

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuita Toka. IToCTOSSHHBIN TOK.

Hanpsixenne. 3akon Oma 11 ydacTka HEMH.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. YIENbHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, MAPAIIENBHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenna.  MomHOCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM ) 3JIeKTprudecKkoi nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAasE ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/ia. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKuid TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJIUTOB.
DNEeKTpOoauTHYECKas TUCCOLMAUs. DIEKTPOIIN3.

OnekTpuueckuid TOK B raszax. CaMOCTOSATENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckne yCTpoWcTBA M NPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN N0/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSKEHMS.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX MMPOBOJHHUKOB OT JJIMHBI,
IJIOIIAIH MTONIEPEYHOTO CEYEHUs U MaTepHuaa.

CMmelnaHHOE COeIMHEHNE IPOBOIHNUKOB.

[Ipsamoe w3MepeHHe SIeKTpOABHXKYIIeW cwuibl. KopoTkoe 3aMblkaHue
raJbBAaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii pa3psia U MpOBOJAUMOCTb BO3AyXa.

OnHOCTOPOHHSASI IPOBOIUMOCTD THOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yyeHue cMelaHHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHre 30eKTpOABMKYLIEH CUJIbl MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUSL.

HaGmronenue anexrpoiusa.

MesknpeamMeTHbie CBA3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
y4ETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, CBA3aHHBIE C MU3YUYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runoresza, (uU3MUecKkass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas (QyHKIuS,
napabosna, runep6osa, ux rpa@ukd U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPANHAT, CI0KEHHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBHKEHHE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUI0O0OMEH KUBBIX OPraHU3MOB (BHJIbI TEIJIONEpPEauyH, TEIUIOBOE PAaBHOBECHE),
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHNUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEN U ra3os,
NIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHYECKAass  JIHUCCOLMALus,
raJIbBaHHKa.

TI'eocpagpusa: BNaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAHU3MOB,
y4€T TpEHMs]I B TEXHUKE, IOAIINUIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JAPYTHE), JIBUTATENIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, M
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHbBIE npuOopBI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DnekTpoauHaMuKA
Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUSA
[TocTosiHHBIE MarHUTEI. B3auMoaeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosne. Bekrop marHuTHOM MHAYKUMU. [[pUHIUIT Cyneprno3uui MarHuTHBIX MOJIEH.



JIuHum MarHuTHOM WHAYKUMH. KapTuHa JHMHUM MarHUTHOM WMHAYKIUMU IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe T1ION€ TPOBOAHHMKA C TOKOM. KapTuHa JnWMHUI WHIYKIUH
MArHUTHOTO MOJISI JJIMHHOTO MPSAMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAIIPABJICHUE.

Cuna Jlopenua, e€ MOJlyJib U HanIpaBleHUE. [[BHKEHUE 3apsiKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM noiie. PaGota cuibl Jlopenia.

SlBneHne AJIEKTpOMAarHUTHOM MWHAYKOUUA. [lOTOK BeEkTOpa MarHUTHOWU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmoje. IJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuio Jlenna.

NHnykTUBHOCTh.  SIBI€HHME CAMOMHAYKIMU. OJEKTPOABMXKYIIAs CHJIA
CaMOUHIYKIIUH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: IIOCTOSHHBIE
MAarHMThl, JJIEKTPOMAarHuThbl, JJEKTPOJBUrATENlb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Ilemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE PIEKTPOHHOIO MTy4YKa MarHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE IEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenuna.

3aBUCHUMOCTD 3JEKTPOABMKYIIEH CHJIbI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3y4yeHrne MaratuTHOro MoJist KaTyIIKU C TOKOM.

HccnenoBanne neiCTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3JEKTPOMArHUTHON MHIYKIIUU.

Pasznen 5. Kose0anus " BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazHuUnHle Koj1ebanus

Konebarenpnas  cuctema.  CBOOOAHBIE  MEXaHHYECKHE  KOJeOaHMS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
IIpyXUHHBIM MasATHUK. MareMaTU4eCKUM MasATHUK. YpPaBHECHHUE TapMOHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPrun MNPy rapMOHUYECKUX KOJICOAHUSX.

KoneGarenpHbiit  kOHTYp. CBOOOJHBIC AJIECKTPOMArHUTHBIE KOJeOaHUs B
HJeaqbHOM KoJie0aTeTbHOM KOHTYpe. AHAJIOTUs MEXIY MEXaHUYECKUMU H
ANEKTPOMarHuTHeIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHUS
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaronux KojaeOaHusx. BoIHY)IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHhIE KOJIeOaHusl.

Ilepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE M JIEUCTBYIOIEE 3HAUYCHHE CWJIBI TOKa H
HaIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBO, mepenadya U MoTpedIeHUEe IIEKTPUISCKON
SHEPIruH. DKOJOTHUYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIICKTPOIHEPTUU B TTIOBCETHEBHOM JKU3HH.

TexHu4eckne yCcTpoONCTBA M NPAKTUUYECKOE TPUMEHEHHE: AJICKTPUUSCKUIN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JINHUU AJIEKTpoNepeaay.

Ilemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOAaTeNbHONH CHUCTEMBl (MPY>KUHHBIN WK
MaTeMaTU4YEeCKU MasiTHUK).

HaGmronenue 3aTyxarmmux KojaeoaHu.

HccnenoBanne CBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Hab6monenue peonanca.

CB0OOTHBIE ATIEKTPOMAarHUTHBIC KOJICOaHMSI.

OcuuuiorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAMPSIKEHUS] OT BPEMEHU) I
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHanc nmnpu mnocinegoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb TMHUY 3AEKTPONepeayn.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabonul

HccnenoBanre 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIE€OaHU rpy3a HA HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LIETIH U3 MOCIEA0BATEIBLHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60HbL



Mexannyeckue BOJHBI, yCJIOBUA pacnpocTpaHeHnus. llepuon. CxopocTh
pacnpocTpaHeHus W JJMHA BOJIHBL. [lomepedHble W TPOAOJIBHBIE BOJIHBI.
WuTtepdpepenius u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CxkopocTb 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarauTHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeoMIICHUE, MoJsapu3anus, Audpakius,
unrepdepennusi. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[[Ixkana »MEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeleBUACHUS. Paanonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTpa3ByKOBasi JUArHOCTUKA B TEXHHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

Llemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE TTONIEPEYHBIX U TPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue nnrepdepeHinm u AuGpakiinu MEXaHM4YeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBA3M IPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYJIO0M U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHHUE,
noJisipu3anus, Audpakius, tHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMoIMHENHHOE pacHpOCTpAHEHUE CBETa B
ogHopoaHouU cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzo0OpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI NPETIOMIIEHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus cBeta. ClnoxHbIN cocTaB Oenoro cseta. LBer.

Cobwuparomiue 1 paccenBaronue TuH3bl. ToHKas nH3a. @OKYyCHOE pACCTOSTHUE
¥ ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoenne n3o0paxeHuit B cOOMPAOMNX U
paccenBarOnX JUH3aX. POpMysa TOHKOW JIMH3BI. Y BEJIMUCHUE, JABAEMOE JIMH30M.

[Ipenenst MIPUMEHUMOCTH F€OMETPUUYECKOU OITUKM.



BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOEHUST MAaKCUMyMOB W MHUHMMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuvonHas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TpH MaJCHUU MOHOXPOMATUYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspusanus csera.

TexHudeckne yCTpOWCTBA W MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIN ammapatr, MHUKPOCKOII, TEJIECKON, BOJOKOHHAas
onTHKa, Tu(pakmoHHas peméTka, MoJIpousl.

Jlemoncmpayuu

[IpssMonuHEHOE pacmpocTpaHeHUue, OTPAKEHHE U TPEIOMJICHUE CBeETa.
OnTruyeckue npudopsl.

[TomHOE BHYTpEHHEE OTpakeHHEe. Moiesib CBETOBO/IA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIeCKOoTa.

HaGmonenue natepdhepeHinm cBera.

HaGmonenue nudpakuuu ceera.

HaGmronenue qucnepcun cBera.

[TonyuyeHue criekTpa ¢ HOMOILBIO PU3MBI.

[Tony4yeHnue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne CBOMCTB M300paKCHHM B JTMH3AX.

Hab6mronenue nucnepcuu cBera.

Pa3jien 6. OcHOBBI cienMAJILHON TEOPUHM OTHOCUTEJILHOCTH

['panuLbl MPUMEHUMOCTH KIaCCUUYECKOW MexaHUKH. [locTynaTel criennaibHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIICHUE
JUTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKOU YACTHUIIBI.

CBsi3b Macchl ¢ SHEPrUed U UMIYJIbCOM PEJSITUBUCTCKON YaCTHUIIbl. DHEPTHUs
TTOKOS.

Pa3znen 7. KBanToBas pusuka
Tema 1. Inemenmot K6AHmM 060U ONnmMuKu



®otonbl. Dopmyna [lnanka cBsi3u SHEpruu PoTOHA C €r0 YacTOTOM. DHEprus
U UMITyJIbC (pOTOHA.

OTtkpeiTue u uccieaopanue orodrddexra. OnbiTel A. I'. CroneToBa. 3akoHbI
dorordpdexra. YpaBHenue DitHiTeriHa nisa gorordpdexra. «KpacHas rpaHuna

doTtordpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpocTBA M MNPAKTHUECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOAHO/I.

Jlemoncmpayuu

®doTor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

Uccnenoranue 3akoHOB BHemIHEro ¢hoTodddexra.

Creroauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHIIL.
[Inanerapnas moxaenp artoma. Iloctymarel bopa. Mznydenue u morjomieHue
(OTOHOB TpH TEpexoje aToMa C OJIHOTO YPOBHsS JHEPrUU Ha Jpyroi. Bujubl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBsie cBoiicTBa yactull. Bonusl ne bpois. KopnyckyisipHO-BOJTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3TyYEHUE.

TexHu4yeckne yCTpOCTBa W MPAKTHUYECKOE NPUMEHEHHE: CIEKTPaIbHbBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Ilemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HaGmonenne muHeyaThIX CIIEKTPOB U3JTYUCHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenne muHeyaToro crekrpa.

Tema 3. Amomnoe sadpo

OKCIEPUMEHTBI, J10Ka3bIBAIOIIME CIOXKHOCTh CTpPOeHHs sAnapa. OTKpbITHE
paauoakTuBHOCTH. OTIBITHI Pe3epdopa mo onpeneneHnio cocTaBa pagioakTUBHOTO
m3nyuaenns.  CBoiictBa  amba-, Oera-, ramMMma-usiydeHus.  BnusHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa W HelTpoHa. HykimonHas mopens snapa [eiizenOepra—
NBanenko. 3apsin aapa. MaccoBoe YHUCIIO saapa. N3oTomsl.



Anbda-pacniag. DIEKTPOHHBII UM MO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprust CBsI3U HYKJIOHOB B szipe. Saepubie cuibl. JledexT maccel sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl ¥ TEPCHEKTUBBI
AIEPHON SHEPrETUKHA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

Mertonbl HAOMIOIEHUS U PETUCTPALIUY 3JIEMEHTAPHBIX YACTHULI.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (pu3nyuecKol KapTUHBI MUPA.

TexHu4eckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, sinepHblil peaktop, aToMHast 6omoOa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamophvie padomol

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DyieMeHTBI aCTPOHOMUU U ACTPOPU3UKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpukiiaiHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3nmsi, sSpkue 3BE37bI, IJIAHETHI, WX BHUIUMOE
JBHO)KEHUE.

CosnHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCThb. McTounuk sHeprum ConHuAa U 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEpUCTUKHU. JlmarpaMma «CHEKTpaJIbHBINM KJacc —
CBETUMOCTB». 3BE3/bl TJIAaBHOW IIOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TVIABHOM IOCJIEI0BATEIILHOCTU. BHYTpEeHHEE CTpOEHHUE
3BE31. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii [lyts — Hama I'amaktuka. Ilonmoxxenue u nBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE NBIPBI B A/1pax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonpworo B3peiBa. PenukroBoe usiydueHue.

Macurabnas ctpykrypa Beenennoil. MeTaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Vyenuuecxue nHabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONPE/IeJICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJyIIapus U sIPKUE 3BE3IBL.

Habmronenus B TEJIECKOII JIyHBbI, IJIAHET, MieuHoro [TyTn.



Oo6o01marouee NoBTOPEHNE

Ponr ¢usuku u acTpoHOMUHM B HKOHOMHUYECKOM, TEXHOJIOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEJI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHHE MUPA, pOib (PU3NUECKON Teopuu B
(opMHUpOBaHUU MPEACTaBICHUIN 0 (PU3MUECKON KapTUHE MHUpA, MECTO (PU3UUECKOI
KapTUHBI MHUpa B O0mIEM Py COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX
MPEICTABIEHUHN O IIPUPOJIE.

MesknpeamMeTrHbie CBA3U

N3yuenue kypca gusuku 6azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
y4€TOM COJIEpPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMHU MaTEMAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJICHWE, HAay4dHbId (akT, runoresza, (u3MUecKkass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peUIEHUE CHCTEMBl ypPABHEHUW, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M KX MPOEKIMU HAa OCH KOOPJIHMHAT, CJIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (GYHKUUNA, MNpPU3HAKU TOJ00HS TPEYroJbHUKOB,
OIpeiesICHHUE MIIOAAN IIIOCKUX GUryp u oobéma Tel.

Buonoeusa: »nexkTpuueckue SBICHUS B JKUBOM NpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SABICHUS B KUBOU NPUPOAE, ACHCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKask CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CIIEKTPaIbHbIN aHAJIH3.

l'eocpagus;  MarHUTHbIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(poTochEMKa 3eMHOM TOBEPXHOCTH, NMPEACKA3aHUE 3EMIICTPSACCHUIL.

Texnonoz2usa: JTVMHAW DIIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOABUIATENlb, MHAYKIMOHHAS II€Yb, pPAAap, PAAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUYHAs Oarapes.



IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOMAKHO OOECICUUTHh JOCTHUKEHUE CICAYIONIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTCIIBHBIX PE3yIbTaTOB.

JIMUHOCTHBLIE PE3YJIbTATHI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMON I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UITMU 00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYETIOBEYECKMX  T'YMAHUCTHUYECKHX |
JIEMOKPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX I'Pa’KJAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

yMEHHE B3aUMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTaMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJOHTEPCKOMN JACSITETLHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTh POCCUMCKOM rpak IaHCKOU MACHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTUKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOTO;

OCO3HAHUE JIUYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYyIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIECHHUE K MUPY, BKIIIOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyaoBoro BOCIIUTAHMS



MHTEPEC K pas3InyHbIM cepaM MNpOPECCHOHATBHON AESITENIbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPILIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U caMOOOPa30BaHUIO B 00JIacTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYpbl, OCO3HAHHUE TIJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE AEUCTBUM B OKPYKAIOIIEW Cpelie Ha OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBICHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HaHUH Mo (pU3uKe;

7) HIEHHOCTH HAYYHOTO TIO3HAHUS

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEebHOCTH, TOTOBHOCTh B IIpoliecce
U3y4YeHHs (PU3UKH OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENbCKYIO IEITEbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITENIbBHO  (hopMynupoBaTh W aKTyaJlM3UpOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh LENU ACATECIIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTEPUU HUX
JIOCTYKCHUS,
BBIABJISITH  3aKOHOMEPHOCTM W TPOTHUBOpPEYUST B  paccMaTpUBaEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH pa0OTy B YCJIOBHUSAX PEATbHOT0, BUPTYaTbLHOTO
1 KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSIMHU U METOJaMU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENILCKON M MPOCKTHON JESITeTbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pellieHus 3a7ad (PU3HUECKOTO COACp)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpeTalii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0 B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIAATH MPUUMHHO-CIICACTBEHHBIE CBSI3W U aKTyaJlH3UpOBaTh 3aady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI IS I0Ka3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHMPOBATH COOCTBCHHBIE 3a/ladyl B 00pa30BaTEIHLHOM
JESTeILHOCTH, B TOM YHCJIC TIPH U3YYCHUHU (DU3HKHU;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB,;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUTMHAIIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ unopmanmeii:

BJIQJIETh HABBIKAMU IOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnnio MHPOPMalUU pa3lIMYHBIX BHUIOB U (opm
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALH;

UCMOJb30BaTh  CPEICTBA  HMHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ cOOI0eHNEM TPeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30M1aCHOCTHU, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOpM HH()OpMAIMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpPKAHMUA B PA3NUUYHBIX (hopmarax c
yu€TOM Ha3zHa4YeHUs MH(OPMAIMK U 1IeJIEBOM ayIMTOPUH, BEIOUpasi ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHHBEPCAJbHbIC YUeOHbIe 1eHCTBUS:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallud MW  CMsr4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO MU3JIAraTb CBOKO TOYKY 3PEHUSA C HMCIIOIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONM U MHAUBHUIYAJIBHOU
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IPUHUMATh LM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JCUCTBUHU,
pacnpenensiTh poiiM ¢ YYETOM MHEHUHM Y4YaCTHHUKOB, OOCYX JaThb pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa U KaXJ0r0 yYaCTHUKA KOMaH/bl B OOIIHA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBbIE IIPOEKTbI, OLICHMBATh HJIEU C NO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE IIO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATENbHYIO NESITEbHOCTh B 00JIacTH
GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHHS TPAKTUYECKON paboThl C YYETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTbD 34 PEIICHUE;

OIICHUBAThH TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JPYIUIIMA B 00JacTU
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  peIIeKCMM KAk  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIUATENBHBIX IPOLECCOB, WX pPE3yJIbTATOB U
OCHOBaHM;

WCIIOJIB30BaTh MPUEMBI pedieKCUM JJisl OLICHKU CUTYyalliu, BIOOpa BEPHOTO
peLICHUS;



YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHaIu3e pe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHNMas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yJIbTaToOB
TESATSIIHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nporiecce 1oCTHKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPAMMBI 110
dbuzuke 18 ypoBHS cpeaHero olmiero oOpa3oBaHHS Yy  0OyYarommXxcs
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIIOIar Al Ui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AMOIIMOHATIBLHOES
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIIMOHAILHOU cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOMIET0 CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HMCXOMAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSTHUE
IpYTuX, YYUTBHIBATH €ro TIPU OCYIIECTBICHHH OOIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy o6y4uenus B 10 kiacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN:

JEMOHCTPUPOBATh HAa TPHUMEpPAX poJib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YyHOM KApTHHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YUYEHHBIX (PU3NYECKUX MOJEICH:
MarepualibHasi TOYKa, HHEPLUUAJIbHASI CUCTEMA OTCUETa, aDCOIIOTHO TBEPJOE TEIIO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE,
CBOOOJHOE MAaJEHUE TeJ, JBUKEHHUE MO OKPYKHOCTU, MHEpPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHHUE KUIKOCTEH W TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKJIEHUH), TEIIOBOE PAaBHOBECHE,
UCIIApEHNE, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXXKHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HArpeBaHWHM B 3aKPBITOM COCYAE,
CBA3b MEXAY IapameTpaMu COCTOSHMS ra3a B M30IpPOLECCAX, dIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBHKEHUE, MUCTOJB3Yysl (DU3NYECKUE BEIIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, CHIIa,
UMITYJIbC Tejla, KUHETHUYEeCKasi dHEPrus, MOTCHIMAJIbHAsl dHEPrusi, MEXaHU4ecKas
paboTa, MexXaHWYeCKas MOINHOCTh, NpPU OMHCAaHWU TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJINUUHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBBIE CBOMCTBA TEJI M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BETUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJICKYJ, CPEAHEKBaJIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHeprus, paboTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCIONB3YEMbIX BEIMYHMH, UX
00O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOKMCTBA BEILIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUYHMHBI: AJIEKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIsS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAaHWU TPABWIBHO TPAKTOBAaTh (PU3WYECKUN CMBICH MCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI; yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHCHUSI MEXaHWUYECKOM DSHEPIHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHIHUIT CYNEPINO3UIUN CHJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOW SHEPTUM TEIIOBOTO JABHXKEHUS MOJIEKYJT C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIBI,
obJnactu) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHITHITHI ICHCTBHS MAIIWH, TPHOOPOB U TEXHUISCKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUM U
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMU, MPU STOM
dbopmynupoBaTh nMpoodiieMy/3aauy U TUIIOTE3y YI4EOHOTO HKCIIEPUMEHTA, COOUPATh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000PY/I0BaHUS, TPOBOUTH OIBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (DU3NYECKUX BEJIMYHH, MPU
ATOM BBIOMpPATH ONTHUMAIBHBIA CIOCOO M3MEPEHMs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MUEeCKUMU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX WU3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBAThH PE3YIbTAThI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJTUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax y4deOHOTO DJKCIIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOW (DU3MYECKOM MOJENblIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BBIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATDH JIOTUUECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKACHHM C OMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIONB30BaTh MIPH PEIICHUH YYeOHBIX 33/1a4 COBpEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPHUPOBAHMSI, HHTEPIPETAIIMN U TIPEJICTABICHUS
y4eOHON ¥ HAYYHO-TIONMYJIAPHON WH(POPMAIMK, TOJMYYCHHOW W3 Pa3IAYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

PUBOJUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM JKU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH TMPHU OOpaIieHuu C TpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMHU, JISI COXPAHEHHMS 3I0POBbSI U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MIOBEICHUS B OKpY>Karomen cpene;



paboTaTb B TpyNNE C BBHINOJIHEHWEM PAa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TpYyNNbl, PAUUMOHAIBHO pACHpPENeisITh OOA3aHHOCTH H
TUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJeKBaTHO OLIEHWBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koniy oOyuyenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MpUMEpPax pPojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJOTUN, B MPAKTUYECKON NESITENbHOCTU JIIOJEH, LEJOCTHOCTh U €IMHCTBO
¢u3ndyecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPHUMCHCHHS M3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYECYHBIN JJCKTPUUECKUH 3apsll, Iyd CBETa, TOUYCUHBIH MCTOYHUK CBETA, SJACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOIO sijpa MpU pPEUIeHUU (PU3NYECKUX
3ajad4;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKHI U KBAHTOBOM (DM3HKH: dIEKTpUUECKAsl MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBHE
MarHWTOB, JJEKTPOMAarHWTHAas WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
POBOAHUK C TOKOM W JBWXKYIIUHCS 3apsii, JJIEKTPOMArHUTHBIE KoJieOaHUs H
BOJIHBI, MPSAMOJUHEHHOE pacCIpOCTPAHEHHE CBETa, OTPAKEHUE, MpeIoMIICHHE,
uHTepdepenuns, Audpakuuds W MOJApU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3 dekt (hororddekrt), cBeTOBOE AaBiieHNUEe, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaZIMOaKTUBHOCTH,

ONKCHIBATh U3YUYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUECKHE, MAarHUTHBIC,
ONTUYECKUE,  DIEKTPUYECKYIO  TPOBOAMMOCTh  Pa3IMYHBIX  Ccped) |
AJIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), UCTIONB3Ys (PU3NYECKUE BEIMYWHBI:
ANEKTPUYUECKHUM 3apsll, CHJIa TOKa, AJIEKTPUUECKOE HANPSHKEHHE, AJIEKTPUYECKOe
COIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIMS MarHuTHOTO ToJisi, cuia Amrmepa, cuia JlopeHma, WHIYKTHUBHOCTD
KaTyIIKHU, SHEPrusi 3JIEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, MEpUOoA M 4YacToTa
KonebaHuii B KoJeOaTeJbHOM KOHType, 3aps] U CuWla TOKa B Ipoliecce
TapMOHUYECKHX 3JEKTPOMArHUTHBIX KojeOaHuil, (OKYyCHOE paccTOsSHHE U
ONTUYECKAs] CHUJIA JIMH3BI, MPU OMUCAHUM TPABWIBHO TPAKTOBATHh (HhM3MYECKUIN
CMBICIT HCIIOJIb3yeMbIX BEIWYMH, WX OOO3HAYEHUS W EIWHHIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONTNE TAHHYIO PU3NUYECKYIO BETMUUHY C IPYTUMU BEIIMUNHAMU;
OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS M TPOIECCHI, HCIOIB3YS
¢u3nUecKre BEJIMYUHBI: CKOPOCTHh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETAa, SHEPTUS U UMITYJIbC (DOTOHA, IEPUO/ MOTypaciaaa, SHEPTUS CBA3H



ATOMHBIX SIIEP, TPHU OINMMCAHWW TPABUIBHO TPAKTOBATh (DU3UUCCKUNA CMBICI
HCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYI0 (U3MYECKYIO BEIMYUHY C JAPYTHMH BEIUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUECKON BEITUUNHBI,

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHI W SBICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapajieIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jxoynsa—JleHma, 3aKOH 3IEKTPOMarHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHA ans Pororddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXpPaHEHUS HUMITYJbCa, 3aKOH COXpaHCHHUS
AIIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHMs MacCOBOIr0 4Hcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHHUE U YCIOBUS (TpaHUIIBl, 00IacTH)
PUMEHHMOCTH;

OTIpeICIISITh HAIIPABJICHUE BEKTOPA WHAYKIIUM MarHUTHOTO TIOJIS TIPOBOTHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBA€MOE IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OKCIEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SIBJICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX H3MEPEHMIi: MPU HTOM
dbopmynupoBaTh MpoodIeMy/3a/1auy ¥ TUIIOTE3y YIEOHOTO AKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEIOAKEHHOTO 000pYA0BaHUS, TPOBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
TOM BBIOMPATH ONTUMAJIBHBIA CIIOCOO HM3MEPEHHS] M HCIOIb30BATHh H3BECTHHIC
METO/IbI OIICHKH MOTPEITHOCTEN NU3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHUJE TaOJIUI] M TPadUKOB,
JIeNaTh BBIBOIBI 10 pe3yIbTaTaM UCCIICIOBAHMUS,

coOmroaTh mpaBuia 0€30MacHOTO TPyAa MPHU MPOBEACHUHN WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIIOh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOPaTOpHOTO
000opyI0BaHNS;

pemaTh pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJIEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HEOoOXomuMble NIl €€ PEIIeHUs, MPOBOAUTH PACUYEThl M OIICHWBATH PEATHHOCTH
MOJTYYeHHOT O 3HAYCHUS busnueckon BEITUYNHBL;



pellaTh KaYeCTBEHHBIE 3a1aul: BBICTPAauBaTh JIOTUUYECKHA HEIPOTUBOPEUYUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUs;

MCITI0JIB30BATh [IPU PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U IPEACTABICHUS
y4eOHOM M HAay4YHO-TIONYJSPHOM HMH(POPMALUK, MOJYYEHHOW U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUNBI JACHCTBUS MAaIIWH, NOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOLIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS N0 (PU3KKE B MOBCETHEBHON KU3HU IS
oOecrieueHus 0€30MaCHOCTH MpU OOpalieHuH C NpudopaMH U TEXHUYECKUMU
YCTPOIMCTBAMU, JJIsi COXPAHEHUS 3/10POBbSI U COOIIOACHUS HOPM 3KOJIOTMYECKOIrO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

pabotaTh B TpyNIe C BBHIMNOJHEHUEM PA3JIUYHBIX COIHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PALUOHAIBHO paclpeAeisiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBaTHO OLIEHUBATH
BKJIa/l KaX/10r0 U3 YYaCTHUKOB I'PYIIIBI B pELIEHUE paccCMaTpUBAeMOIl POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ienoB 1 TeM n¢pposBbIie
Ne n/m pasi Konrpoasubie | IlpakTnueckue (1upp )
MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmmoreka [JOK
11 o 2
HBHKE H METOJBT HAYHHOTO TOSHATHA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 Aumamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXAFICHIDL B MEXAMMKC https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 1
TEOpUn https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
3.2 10 1
OCHOBEI TepMO IHAMIKIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazneny 24
Pazgen 4. DJIEKTPOAUHAMMUKA
bu6mmoreka [JOK
4.1 3 10
flekTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYeCcKuil TOK. TOKM B 12 bubnuoreka [IOK
' Pa3IMYHBIX CPENAx https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM nupposBbIie
Ne n/m pasi Konrpoabsubie | IlpakTuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. QJIEKTPOAUHAMHUKA
11 MaruautHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKue 1 JJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' Kosie6anust https://m.edsoo.ru/7f41c97¢c
MexaHn4eCcKre U 3JIEKTPOMarHuTHhIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pasgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUY OTHOCHUTEJIbHOCTH

31 OCHOBBI CITEIMAIBHOM TEOPUHU 4 1 bu6mmoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbI KBAaHTOBOM ONTUKU 6 bubmorexa [OK

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



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

bubmuoreka [IOK
42 C 4
TPOCHHUE aToMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5)
TOMHO€ A1pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMUH U acTpoU3NKU 7 Et?ri?/l;lr?;izﬁ?/ff4lc970
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOILIEE IOBTOPEHUE

61 | O%oGuaromes nowopete ‘ om0 TiHLsS
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Beero Konrpoasubie | IIpakrnueckue 06pal0BaTeIbHBIE
padoTbI padoThI pecypens

1 ®u3nka — Hayka o npupoje. Hayunsie 1 bubnuoreka [IOK
METO/Ibl TO3HAHUS OKPYKAIOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM

2 COBPEMEHHO SI)aquoﬁ K(i)pfnmi MHupa, B 1 bubmorexa [OK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHn4eckoe JBH)KEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubnuoreka [IOK
nBrokeHus. [lepemenienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpPHOE TPAMOJIMHEWHOE JBUKCHHE 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSAMOIIMHENHOE 1 bubmuoreka [IOK
NIIBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoHOE MajieHue. Y CKOpeHue 1 bubnunoreka [IOK
CBOOOIHOTO IMTaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe aBukeHue. JBrxeHne 1 bubnuoreka [IOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun otHOCUTENbHOCTH ["anunest. ) Bumiorexa LIOK

8 Nuepuunaneshblie cuctemsl oTcuera. [lepBoiit 1

3akoH Hprorona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [IpuHuun cynepno3unun

9 cwit. Bropou 3akon HetoTtoHa jyis bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3axkoH HeroToHa U151 MaTepuanbHbIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO TsroTeHus. Cuma bubnuoreka [IOK
TsKecTH. [lepBasg KocMu4eckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdunment tpenus. Cuna
13 COHpOTII)/IBJ'IeHI/ISI H;)bﬂ(bH;H)KCHI/IE Tea B brommorexa [TOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTymarensHOE U BparaTeIbHOE IBIKCHHE
1 a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bubnuoreka [IOK
[nevo cusbl. YcnoBusi paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMITyibC Cuilbl. 3aKOH bubnuoreka [IOK
COXpaHEHUs uMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUOKEHUE
PaGota u mouHocTh cuitbl. Kunernueckas
16 sHeprus MmarepuanbHoif Touku. Teopema 00 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTenmmanpsHas sHeprus. [loTennmanbHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnunoreka [JOK

NPpYXUHBI. IloTenunanpHas OHEpPIruA Tiia
BOIIM3HU MMOBCPXHOCTU 3emn

https://m.edsoo.ru/ff0c461a



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
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18

IToTeHIManpHbIE U HETOTEHIIUAILHBIEC CUJIBL.
CBs3b pabOTHI HEMOTEHITUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUH
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPIUH

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

19

JlabopaTtopnas pabota «VccinenoBanue cBI3u
paboOTHI CUJIBI C U3BMEHEHUEM MEXaHHUYECKOI
DHEPIUH Tella Ha IIPUMEPE PaCTHKEHUA
PE3UHOBOTO KTyTa

20

KonTponsnas pabota no reme «Knnemaruka.
JlnHaMuKa. 3aKOHBI COXPAHEHUS B
MEXaHUKE»

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

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
newkenue. uddy3us

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

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
YacTHI] BemecTBa. Moenu CTpOCHUS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonudyecTBo BeniecTna.
[Toctosinnas ABoraapo

24

TemnoBoe paBHoBecue. Temmneparypa u e€
n3Mepenue. [lkana remneparyp Llenscus

25

WUneanpusrii a3 B MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpEeIHEN KNUHETUYECKOW SJHEPTUU IBUKECHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BBIC 3aKOHBI

Jlaboparopnas pabota «VccnenoBanue

28 3aBUCHUMOCTHU MEX/ly TapaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3a

29 N3onpoueccel B naeanbHOM ra3e u ux bubnuoreka [IOK
rpaduyeckoe nmpeacTaBieHUue https://m.edsoo.ru/ff0c570e
BryTpeHnHss 3HEprus TEpMOJMHAMUYECKON

30 CUCTEMBI U CIIOCOObI €€ N3MEHEHUS. bubnuoreka [IOK
KonuuecTBo TemioTs! u padbota. BHyrpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOT'O HJI€aIbHOIO Ta3a

bu6mmoreka [JOK

31 BHB TerLomepe A https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.

32 KoaudecTBo TEIUIOTHI TPH TEILIONepeaaye. Bubnmorexa LIOK
AmabaTsrii mporece https://m.edsoo.ru/ff0c5c36

33 [TepBrlil 3aKOH TEPMOAMHAMUKH U €TO bubnnoreka [IOK
MPUMEHEHHE K U30MpoIIeccam https://m.edsoo.ru/ffOc5efc

34 Heo6patumocTh mpo11eccoB B IPUPOJIE. bubnuoreka [IOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun aeictus u K111 remnoBoit bubmuoreka [IOK
MaIlIMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1J]

37 DKOJOTUYECKHE MPOOIEMbI TEIIIOIHEPT €TUKU

38 Oo6o06uaromuit ypok «MosnekynspHast bubnuoreka LIOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa no teme

39 «MonexkynspHas ¢puznuka. OCHOBBI Bubmmorexa LIOK

TCPMOJUHAMUKN>)

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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40 [TapooGpazoBaHue U KOHACHCAIIHSL. bubmmoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs ¥ OTHOCUTEIIbHAS BIAKHOCTh bu6mmoreka [JOK
Bo3ayxa. HaceleHHbI1i nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucramnmueckue u
42 amop(dHbIe TeNa. AHU30TPOIIHUS CBOKWCTB bubnuoreka [IOK
KpucTauioB. JKuIKue KpUCTalIbI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepuabl
43 [naBnenue u kpuctaim3anus. Y aenbHas bubmmoreka [JOK
TerioTa riaBnenus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHue TerIoBoro H6amaHca httos://m.edsoo.ru/ff0cE820
45 DIIeKTpU3aIus Tel. DIEKTPUIECKUU 3apsil. bubnuoteka [IOK
JIBa BH1a SJIEKTPUYECKUX 3apPsII0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, AUANEKTPUKU U
46 H:J‘Iyr[pOBOI[HI/IKI/I. 3aK(I))H COXpaHEeHUS bubmorexa [TOK
https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKOTO 3apsia
47 B3aumoneuncrsue 3apsaoB. 3akoH Kynona. bubnuoreka [IOK
TouyeyHbIN IEKTPUUYECKUU 3apsij] https://m.edsoo.ru/ffOc6ces
Hanpsik€HHOCTD 37€KTpUYECKOTO OIS,
48 [IpuHIMT CYyNepIIO3UIINU STEKTPUUECKUX bubmmorexa [IOK
- .. https://m.edsoo.ru/ff0c6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaGoTa cuit 31eKTpoCTaTUYECKOTO MOJIS. bubnunoreka [IOK
IToreunman. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U TUDITIEKTPHUKH B BuGorexa LIOK
50 IEKTPOCTATUYECKOM I10JIE.

[[I/IBJ'IGKTpI/ILIeCKaH NPpOHUITACMOCTDH

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeéMkocTs. Konnencatop

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

52

DNEeKTPOEMKOCTD MIIOCKOTO KOHACHCATOPa.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

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

53

JlabopaTtopnast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMMPOBAJIBHOTO anapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHE AEKTPOIPHOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €TI0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpspxkenne. ConpoTrBiieHHEe. 3aKOH
Oma 1714 ydacTka 1enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSAMHEHUE IPOBOIHUKOB.
JlabopaTtopHnas pabora «3y4yeHue
CMEIIaHHOTO COEJIMHEHHSI PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTB 3JIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

58

3akon OMa 1151 MOJTHOM (3aMKHYTOM)

BHCKTPHHCCKOﬁ IO CIIN. KOpOTKOC 3aMBbIKaHHC.

JlaboparopHnas padota «M3mepenne I/(C
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHUSI»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblit ypok. KonTponsHas paborta o
teme "DnekTpoauHamuka" / Beepoccuiickas
IpoBepoYHas pabora

bubnmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c8c56

I'ongoBast kKOHTpOJIBHASL paboTa /

bubmuoreka [IOK

60
Bcepoccuiickas nposepounast pabota. II/A https://m.edsoo.ru/ff0c88be
DNEeKTpOHHAs MMPOBOJAUMOCTD TBEPIBIX
61 METaJJIOB. 3aBUCUMOCTb COTIPOTUBIIEHUS
METaJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAMMOCTh
62 DneKTpUUecKur TOK B Bakyyme. CBoHUCTBa
AIEKTPOHHBIX MyYKOB
[TonynpoBOAHUKH, X COOCTBEHHAS U
. bubnuoteka [IOK
63 pUMecHas IpoBOIMMOCTh. CBoWCTBA P—N-
https://m.edsoo.ru/ff0c84ae
niepexoja. [lorympoBoIHUKOBBIE TPHOOPHI
DIEKTPUYECKUH TOK B pacTBOpax U
64 paciiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DIIEKTPUYECKUU TOK B ra3ax.
. . bubmmoreka [JOK
65 CaMOoCTOATETbHBIW U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [Tnazma
KounTponbHas paboTa no teme
66 «Inekrpocraruka. [locTosHHBIN bubnuoreka [IOK
3JIEKTPUUECKUU TOK. TOKH B pa3iMuHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
DnexTpuyecKkue Npubopsl U YCTPOMCTBA U UX
bubnuoreka [IOK
67 MpakTH4eckoe nmpuMenenue. [Ipasuna
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacCHOCTH
68 PezepBHblit ypok. O0oOmaronuii ypok no bubnuoreka LIOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpouabnsbie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
[TocTosIHHBIC MAarHUTHI M X
1 B3anMoieiicTBre. MaruutHoe noJsie. Bekrop 1 bubnuoteka [IOK
MAarHUTHOM MHAYKIWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITAT
MarsuTHO€ 1MoJie TPOBOIHHUKA C TOKOM.
2 OmnbiT Dpcrena. Bzaumoaencraue 1 bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlaboparopHas padota «/3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKK C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO TOJIsI HAa IPOBOJHUK C
4 tokoM. Cuna Amniepa. Jlaboparopnas padora 1 1 bubnuoreka [IOK
«Hccaenosanue nelcTBUS IIOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJIST HA
5 JIBAXK cs 3apsoKeHHyIo yactuiry. Crna 1 bubnnorexa [JOK
YO P o Y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6oTa cuitbl Jlopenia
DnexTpoMarHuTHas HHIyKus. [loTok
5 BEKTOpa MarHuTHOU nuaykuuu. J/C 1
WHIYKIHUU. 3aKOH IEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 1 1 bubnuoreka LIOK

SABJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKIIUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MArHUTHOTO
T10JIs1 KATYIIKU C TOKOM. DJIEKTPOMArHuTHOE
oJie

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

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTBI, JIEKTPOMArHUTHI,
JJIEKTPOIBUTATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHUL], THAYKIIHOHHAS T1€Yb

10

O6o0matomuii ypok «MarauTHoe moJie.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas pabora o teme «MarauTHoe
moJjie. DIEKTPOMarHUTHAS WHITYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHMYECKHE KOJICOaHMSI.
I"apmonnueckue konebanus. Y paBHEHHE
rapMoHH4YecKux kKosiebanuii. [IpeBpamenue
SHEeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHUMOCTH MIEPUOJIa MAIIBIX KOJICOaHUI
rpy3a Ha HUTHU OT JIJTHHBI HUTH M MacChI

rpy3a»

14

Konebarenpabir KOHTYp. CBOOOIHBIC
3JICKTPOMArHUTHBIC KOJICOAHHSI B HICAIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYCECKUMH U 3JIEKTPOMArHUTHBIMHU
KOJIEOAHHSAMU

bubnuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UICaTHHOM KOJIeOaTeTbHOM
KOHType

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



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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[IpencraBnenue o 3aTyXarOUMX KOJIeOaHHUIX.
BrIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubmuoreka [IOK

16 Pe3onanc. Beinyxk1eHHbBIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMAarHUTHBIE KoJieOaHus
[lepemennbIn TOK. CHUHYCOMAATbHBIN
17 IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOIO bubnuorexa [IOK
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAPSKEHUS
18 Tpancdopmarop. [IpousBoacTBO, epenava
U OTpeOIIeHUE PIEKTPUUECKOMN SHEPrun
YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHNE
19 ANIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa brbmmorexa [TOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JTMHUM AJIeKTpornepeaay
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 aneKTpo3Hepruu. KynbTypa ncroab30BaHms
AJIEKTPOIHEPTUH B MOBCEAHEBHOU KU3HU
MexaHn4yecKue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuoreka [IOK
pacnpoCTpaHeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOJIOJIBHBIE BOJTHBI
29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubmuoteka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMAarHuTHBIE BOJIHBI, UX CBOWCTBA U bubnunoreka [IOK
ckopocTb. [lIkana 37eKTpoMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI PaTUOCBA3U U TEIEBUICHMUS.
PasButne cpencts cBs3u. Paguonokanus
25 KonTtponrHas padora «Kosebanus 1 BOTHBI Bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
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[IpssMonMHENHOE pacIpOCTPaHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK bubmmorexa [IOK
P peie. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxxeHue cBeta. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoeHne n300pakeHUH B IIIIOCKOM bramorexa HOK
' p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienue ceeta. [lonHOE BHYyTpEHHEE
28 OTp axxeune. [IpenenbHbId yroa HyoTJIIJHoro bubmmorexa [JOK
p P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHnas padoTa «3mepenune bubnuoteka [IOK
MOKa3aTeJs MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIun3sl. [locTpoenune n3o0pakeHmit B JIMH3E.
30 dopmyna TOHI;(OI\/'I JTUH3BI IS)fBeJH/ItIeHI/Ie Bubnmorexa LIOK
MY ’ https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlaGopaTtopHnas pabota «ccrnemoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus ceeta. CIIOKHBIN COCTaB OJIOTO
32 ceera. L[et. JITabopaTopnas pabota
«HaOnronenue aucrnepcuu CBETay
33 Hutepdepennus crera. Audpakmaus ceera. bubnuoreka [IOK
JudpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITontepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpsl M yCTPOMCTBA U
yCIoBUs UX 0€30MaCHOTO MPUMEHEHHS
['paHuIbl MPUMEHUMOCTH KITACCUYECKON
P P . bubnmuoreka [IOK
36 MexaHukH. [locTynaTel crienuaibHOU TEOPUU

OTHOCHUTCJIBHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OOIHOBPECMCHHOCTH.

bubmuoreka [IOK

37
3ameieHre BPEMEHU U COKPAIEHUE JJTUHbI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYJIbC PEIITUBUCTCKON
38 yacTunbl. CBA3b MACChl C SJHEPTUEH U bubmmorexa LHOK
' p https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHS TOKOS
39 KonTtponsHas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIIELIMAILHOM TEOPUU OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. Popmyna [Inanka. Jueprus u bubnuoreka [IOK
UMITYJIBC POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HccnenoBanue Gororddekra. bubnuoteka [IOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddexra. YpaBHeHHE
42 BM‘HHJTeI(f‘Ha .]'qu){q()i)OTOS(b(ll))eKTa «Kpacnas Bubnnorexa LIOK
g - P https://m.edsoo.ru/ff0d015e
rparuIay Gororddexra
43 JlaBneaune cBera. OmbiTel [1. H. JIeOGenena. bubnuoteka [IOK
XHUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckne yCcTpoicTBa U MPaKTHYECKOE
44 MPUMEHEHHE: POTOIEMEHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3aga4d mo teme «91E€MEHTHI bubmuoreka [IOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pesepdopa o paccestHuO 0-4acTh Bubmmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
47 [Toctynatel bopa bubmorexa [JOK

https://m.edsoo.ru/ff0d0Oafa
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48

Wzny4enue u norsomieHne GOTOHOB MPH
IIEPEX0JI€ aTOMa C OJJTHOIO YPOBHS DHEPIUU
Ha apyrou. Buasl cnekrpos

bubmuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BonoBrle cBorcTBa yacTuil. BoaHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CHOHTaHHOE ¥ BEIHYXJICHHOE
W3IIy4CHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto coctana
PaIMOaKTHBHOTO M3JTy4YCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anba-, 6eTa-, raMMa-u3TyICHHS.
B.]'II/ISIHI/IG palII/IOZlKTI/IBHOCTI/I Ha JKXUBBIC
OpraHU3Mbl

52

OTKpBITHE POTOHA U HEUTPOHA. M30TOTIHI.
Anbda-pacniag. DNEKTPOHHBIA U
MMO3UTPOHHBIM OeTa-pacman. ['amma-
W3IydeHHe

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

53

DHeprus CBA3HM HYKJIOHOB B sijipe. SnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemsl,
MIEePCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOU SHEPTeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTUllpl. OTKpbITHE
no3uTpoHa. MeTopl HaOIIOACHUS U
PErucTpaLMK 3JIEMEHTAPHBIX YACTHII.
Kpyrasbiit cton «®yHaameHTanbHbIe
B3aUMOJICUCTBUS. ENuHCTBO (usznueckon
KapTUHBI MUPa»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTalbl Pa3BUTHA aCTPOHOMMUMH. HpI/IKJ'IaI[HOC
1 MUPOBO33PCHYCCKOC 3HAUCHUC
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acTpoHomMuHu. Bua 3B€31H0T0 HEda.
Co3zBesnusl, spKue 3BE3/1bl, TUIAHETHI, KX
BuauMoce asmwkeHne. ColIHEUHAs cucTeMa

56

Counne. ConHeuHass akTUBHOCTE. ICTOYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1pI ITABHOW TIOCIIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sposrronnu CoJIHIIA U 3BE3]

58

Mneunsin [Tyte — Hama ["aakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anmakTukn. YepHbIe IbIpHI B
Apax ralakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bousbiioro B3peiBa. PemukToBOE M3NyYeHUE.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

I'omoBas koHTpOJIBHAS padoTa. [T/A

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITUAITBLHOMN M STHUSCKOM
chepax nesTeIbHOCTH YeI0BeKa

63

O606maromuit ypok. Pois u mecto dpuzuku
Y aCTPOHOMUU B COBPEMEHHOW HAy4HOH
KapTUHE MHUpa




Ob6o6maromuii ypok. Ponb pusnueckoit

64 TEOpHUH B (GOPMUPOBAHHUHU NPEICTABICHUH O 1
(bu3nvecKoil KapTHHE MHPa
O6o06maromuii ypok. Mecto uznyeckoit
65 KapTUHBI MUpPa B 00IIEM PsiTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHbIX IIPE/ICTABICHUI O
pupoJie
66 PesepBHbIi ypok. MarauTHOE nose. 1
DNeKTpOMarHuTHAas MHIAYKLNS
67 PesepBHb1il ypok. Ontuka. OCHOBBI 1
CHeIHaIbHOM TEOPHUH OTHOCUTEIBFHOCTH
68 Pesepnbiit ypok. KBantoBas ¢pusuka. 1 bubnuoreka [IOK
DNIEeMEHTHI aCTPOHOMHUU U aCTPOPUNKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEr0 001Iero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib M MeCTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AEATEINBHOCTH

monen

10.2

YYuThIBaTh TPaHUIIBI TPUMEHEHUS U3YUYEHHBIX (PH3UYECKUX MOICIICH:
MarepuaigbHas TOYKa, WHEPIMAbHAsS CHCTeMa OTCuéTa, aOCOJIOTHO
TBEPAOE TEJO0, UICATTBHBIN T'a3; MOJIETN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIN JJIEKTPUUYECKHI 3apsii — TPU PEIICHUH

(bu3mvecKux 3a1a4

10.3

PacnioznaBath ¢puznueckue sBieHUs (MPOLECChl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KMHETHYECKON TEOopuu
CTpOEHHUSl BeIleCTBAa U  DJIEKTPOJUMHAMHUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JABH)KEHUE, CBOOOHOE MaJileHUue
TN, ABWKEHUE MO OKPY)KHOCTH, WHEpPLHUS, B3aUMOJICHCTBUE TeI;
mupdy3us, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE JKHIKOCTEH U
TBEPABIX TeJN, U3MEHEHHE 00béMa Tel TpU  HarpeBaHUU
(oxyakieHnn), TEIUIOBOE pPaBHOBECHE, HCIApEHHE, KOHJEHCAlMs,
IUIaBJIGHUE, KPUCTAIM3alUs, KWUIIEHUWE, BIAKHOCTb BO3/yXa,
NOBBIIICHUE JIaBJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXIy T[apamMeTpaMud COCTOSIHUSL raza B

H30IIpoHecCax; JICKTPHU3alusAa TCI, B3aHMOﬂeﬁCTBH€ 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBW)KEHUE, WUCHOJb3ysd (U3NYecKue
BEJIMYMHBI: KOOPAMUHATA, MyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
Mmacca Teja, CHJIA, MMIIYJbC Tejla, KUHETHYecKas SHeprus,
NOTEHIMaJbHAs HHEprus, MexaHudeckas paboTa, MexaHHYecKas
MOIIHOCTh; TNpPH ONHMCAHUU MPABHIBHO TPAaKTOBaTh (hU3MUECKH
CMBICJI HCIIOJIB3YEMBIX BEJIWYMH, UX OO003HAUEHUS U EIUHMIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY

C ApYIriMH BCINMYUHAMU




10.5

OnwuchiBaTh HM3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC
SIBIICHUS, HCIIOJB3ysd (PU3MUECKUE BEJIMYMHBI: JaBJICHHE rasa,
TEMIepaTypa, CPEOHSIS KHHETHYECKash SHEPrus XaOTHUYECKOTO
JIBIDKCHUS MOJICKYJ, CpEIHEKBaJpaTU4YHas CKOPOCTb MOJICKYJI,
KOJIMYECTBO  TCIJIOTHI, BHYTPEHHss OHeprus, paboTa rasa,
KOA(PQOUIIUEHT TOJE3HOTO JACWCTBHS TEIJIOBOTO JBUTATEIS; IPHU
ONMHMCAaHWKM  MPABWJIBHO  TPAaKTOBaTh  (PM3MUYCCKHH  CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX O0O3HAUCHHS W CIAUHHIIBI, HAXOJUTH
(GopMyIbl, CBS3BIBAIONIME JaHHYI0 (DU3MYCCKYIO BEIHYHHY C

JPYTMMU BEJIMYUHAM

10.6

OnuceiBaTh HU3y4EHHBIE DJJIEKTPUUECKHE CBOICTBA BellecTBa U
JNIEKTpUYecKre SBIEHUS (IpOIecChl), HCHOIb3yd (U3NYECKUE
BEJIMUYMHBI:  JJIEKTPUYECKUI  3aps],  DJIEKTPUYECKoe  TOJIe,
HanpspKEHHOCTh  TMOJISI, TOTEHLHUal, Pa3HOCTh MOTEHLUHUANOB; MpH
ONHMCAHWK  TMPABUIBHO  TPAaKTOBaTh  (PU3MYECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX 00O3HAUEHUS U EIUHHIIBI; YKa3bIBaTh
(hopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3HMYECKYIO BEIMYMHY C APYTUMHU

BEJIIMYMHaAMU

10.7

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHI M SIBICHHS, WCIOIB3YsI
(dbu3nveckrne 3aKOHBI M MPUHITUITBL: 3aKOH BCEMHPHOTO TATOTEHUS, I,
Il u 111 3akonsr HhrOTOHA, 3aKOH COXpaHEHUST MEXaHHUYECKOUW SHEPTHH,
3aKOH COXPaHEHHSI UMITYJIbCA, IPUHITUIT CYTIEPTIO3UIINU CHIT, IIPHHIIATI
pPaBHOIIPABHST HMHEPLIUAIBHBIX CHCTEM OTCYETa; MOJEKYISPHO-
KHHETHYECKYIO TEOPUIO CTPOCHHSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHel KWHETHYECKOW SHEPrHMH TEIUIOBOTO JBIDKEHHS MOJICKYN C
a0COJIIOTHOW TeMITepaTypoi, EPBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHs D3JICKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3ToM
pa3iinyarh CJIOBECHYIO OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOe

BBIPQYKEHUE U YCIOBHS (IpaHUIlbl, 00IaCTH) MPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHH MallluH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jm4atb yCJIOBHUSA HX 0e30ImacHoro

HCIIOJIb30BaHHs B HOBCGﬂHeBHOﬁ KHN3HU

10.9

BBINOMHATE SKCHEPUMEHTHI IO UCCIIE0OBAHUIO (PU3NUECKUX SIBJICHUIM
Y TIPOLIECCOB C MCMOJb30BAHUEM INPSAMBIX U KOCBEHHBIX U3MEPEHMI;
npu 3ToM hopMyaHpoBaTh npodiiemMy (3a1auy) U THIOTE3y Y4eOHOTO
JKCIIEpUMEHTa,  cOOUpaTh  YCTAaHOBKY M3  IPEUIOKEHHOTO

060pyz[013aH1/1;1, IMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTB BBIBO/JBI

10.10

OCYH.[GCTBJ'IHTL MMpSAMBIC U KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIMYUH, IPpU 3TOM BBI6I/IpaTL OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BATh U3BCCTHBIC METO bl OLICHKH I10T pCMHOCTCﬁ H3MCpCHHfI




10.11

HccnenoBaTh 3aBUCHMOCTH MEXKIY (HU3MUECKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX HM3MEPEHUM; IPHU 3TOM KOHCTPYMPOBATH
YCTAQHOBKY, (DMKCHUPOBATh pPE3YJIbTaThl MOJYYEHHOH 3aBUCHMOCTHU
(U3NYECKUX BEIUYHMH B BUJIE TAOIUI] ¥ TPApHKOB, EIaTh BHIBOJIBI TI0

pe3ysibTaTaM HCCIEeI0BaHUs

10.12

Cobnromate mpaBuia 0€30MacHOTO TpyZHa TMpPH  MPOBEICHHUU
UCCIICIOBAaHMK B paMKax Yy4eOHOTO OSKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM U TPOEKTHOM JIEATEIIbHOCTH C UCIOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacuérHbie 3aaun ¢ IBHO 3aJaHHOM (DPU3HYECKON MOJIEIIbIO,
UCIONIb3Ys (hU3MUecKue 3aKOHBbl U MPUHIMIIBI, HA OCHOBE aHajIu3a
yCIOBUSL 337auyd  BBIOMpaTh (U3NYECKYI0O MOJETb, BBIICIATh
(u3nueckue BeTUYUHbBI U (GOPMYIIbl, HEOOXOAUMBIE IJIs €€ pellieHus,
MPOBOJUTH Pacdy€Tbl M OIEHUBATh PEAIBbHOCTh MOJIYYEHHOIO

3HA4YCHHS (PU3HMUECKON BETTMUMHBI

10.14

Pemlarb  kadecTBeHHBIE ~ 3a7a4yd:  BBICTpaWBaTh  JIOTHUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYXKJICHUIN C ONOPOW HA U3yYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U @Hanecxne SABJICHUA

10.15

Hcnonb3oBath mpu pemieHUMH Y4eOHBIX 3aJad  COBPEMEHHbBIE
nH(OpPMALIMOHHBIE TEXHOJIOTUM MJIsi TIOWCKA, CTPYKTYPHUPOBAHUSA,
WHTEpIpEeTallMi U MpeACTaBiIeHUs] Y4eOHOW U Hay4YHO-TIOMYJISpHON
nH(pOpMaLIKH, TOJTY4EHHON U3 Pa3IMUHbIX HCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoUTE MpUMEPHI BKIAAAa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TEXHUKU U TEXHOJIOTHI

10.17

Hcnons30BaTh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/ISI/IKC B HOBCGHHGBHOﬁ
KU3HHU  TJIA obecreyeHnss 0e30MacHOCTH 1810)5 O6paIJ_[eHI/II/I C
npn6opaMH Hn TCXHUYCCKHUMU YCTpOﬁCTBaMH, U1 COXpPaHCHUA
300pPOBbSA H CO6J'IIOI[6HI/I${ HOPM D3JKOJIOTHYCCKOI'o IIOBCACHHA B

OKpY’KaroleH cpene

10.18

PaboTaTh B rpyriie ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ PabOTy TpyNIbl, palMOHAIBHO  pacHpelessTh

0053aHHOCTH H IJIaHUPOBATL ACATCIBHOCTL B HCECTAHAAPTHBIX

CUTyalludX, aJICKBATHO OLCHHBATHL BKJIAA KAXIOI'O M3 YYACTHHUKOB

TPYIIBI B pELICHHE paccMaTpUBaeMOi MpoOieMbl

11 KIIACC




Kon
NPOBeEPSIEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJ/IbTAaTbhbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnmporpaMmasl CpeaIHETr o oﬁmero 06p330BaHI/Iﬂ

11.1

JleMOHCTpHpOBaTH, HAa TpPHUMEpPax poidb W MecTo (U3uKu B
(hopMHpPOBaHHH COBPEMEHHON HAYYHOW KapTHUHBI MHPA, B PA3BUTHHU
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUM, B IPAKTUYECKON AEATEINBHOCTH

JIOEH, IEIOCTHOCTh U €JUHCTBO (PU3UUYECKOI KapTUHBI MUpa

11.2

Y4uTHIBaTh IPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUIECKUI 3apAl, sIIepHas MOJIEIb AaTOMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO si/ipa MPH pelIeHnU GU3NYECKUX 3a7a4

11.3

Pacnio3znaBate ¢puznueckue siBieHus (MPOoLEecchl) U 0OBSICHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKA W  KBAaHTOBOW  (DU3WKU:
ANIEKTpUYECKast MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIEHCTBHS ~ TOKa,  B3aUMOJICWCTBHE  MarHUTOB,
DIIEKTPOMArHWTHAasl WMHIYKIHS, JeHCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM W JIBMOKYIIUICS 3apsii, SJIEKTPOMAarHUTHBIC
KojeOaHus M BOJHBI, HPSIMOJMHEHHOE pACIPOCTPAaHEHHUE CBETA,
OTpa)XEHHE, TpeloMJieHHe, UuHTephepeHius, AUPpaKkus ¢
TOJISIpU3alls CBETa, JUCTIEPCHs CBETa, POTOIIEKTPUICCKUN I deKT
(boToapdexT), cBEeTOBOE MaBJICHHWE, BO3HWKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAass M  MCKYCCTBEHHas

PaaOAKTUBHOCTD

11.4

OnuceiBaTh HW3Yy4EHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUYECKUE,
MarHUTHBIE, ONITUYECKUE, HIEKTPUUECKYIO TPOBOJUMOCTh Pa3IMUHbIX
Cpel) ¢ DJIEKTPOMAarHUTHbIE SIBJICHHS (IIPOLIECCHI), HCHOJB3Ys
(¢usznueckue BENWYMHBL: DJIEKTPUYECKUN 3apsijl, cuja ToKa,
JNEKTPUYECKOE  HAMpsHKEHUE, DIIEKTPUYECKOE  COIMPOTUBIICHHE,
pasHocTh noreHimanos, JJIC, pabora Toka, HHIYKIHUSI MAarHUTHOTO
noJyig, cuna Awmmepa, cuia JlopeHia, WHAYKTUBHOCTH KAaTYIIKH,
SHEPrusl AMEKTPUYECKOr0 W MArHUTHOTO MOJIeH, MEePUOJa M 4acToTa
Kosie0aHu B KoJieOaTeTbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IIpoIiecce

TapMOHHUYCCKHUX QJICKTPOMAIrHUTHBIX KOJ'IC63.HPII>1, (I)OKYCHOC

pacCTosIHUEC U ONTUYCCKAdA CHUJia JIMH3bI, IIPHU ONHMCAHWU IPABHUIIBHO
TPAKTOBATH (pI/IBI/ILIeCKI/Iﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIIMYHUH, HUX
0003HAUCHHS U CANHUIBI; YKa3bIBATb (I)OpMy.HBI, CBA3BIBAOIINC

JAHHYIO (PU3MUYECKYIO BEIUYHMHY C IPYTUMHU BEIUYNHAMU




11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SIBJIEHMS M  IPOILIECCHI,
UCTONB3Yysl (PU3MUECKUE BEIMUYUHBI: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPIHs M UMITYJIbC (POTOHA,
IIepUOJ I0JIypacaaa, SHEPrus CBSA3M aTOMHBIX sJIep; IIPU ONMCAHUU
NPaBUWIBHO  TPAKTOBaTh (U3WYECKHIA CMBICT  HCIOJIb3YyEeMBIX
BEIMYMH, WX OOO3HAUeHHWS W EIWHHUIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIWYUHY C JAPYIHMMHU

BCJIIMYMHAMM, BBIYUCIATh 3HAYCHUC (1)PI3H‘I€CKOI>'I BCJIMYUHBI

11.6

Ananu3upoBath (U3NYECKUE TPOLECCHl U SBICHUS, HCHOJb3Ys
¢bu3uyeckne 3aKoHBl W OPUHIOMNBL  3akoH Owma, 3aKOHBI
MOCJIE0OBATEILHOTO M NapauIeIbHOIO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxxoyinsa — JIeHna, 3aK0H 3JIEKTPOMarHUTHOW MHAYKINH, 3aKOH
MPSIMOJIMHENHOTO PaclpoCTPaHeHHsI CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI  IPEJIOMJIEHHsS CBETa, ypaBHEHME OWHIITEHHA s
dboTodddexra, 3aKOH COXpPAHEHHS DJHEPTUH, 3aKOH COXpaHEHUS
UMITyJIbCa, 3aKOH COXpaHEHHs JJIEKTPUYECKOTO 3apsijia, 3aKoH
COXpPAaHEHHS MaccoBOTO  uyucina, mnocTyinarel bopa, 3akoH
pPaAMOaKTUBHOTO pacmajia; TMpu 3TOM pa3inyaTb CJIOBECHYIO
(hopMyITHUpPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIOBHS

(TpaHuiipl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIlpaBJICHUEC BCKTOpa HWHAYKIHWHW MAarduTHOI'O IIOJIA

MPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHna

11.8

CTpOI/ITB H OIIMChIBATb I/I306pa)K€HI/IC, co31aBacMO€ IIJIOCKHM

3€pKajJIoM, TOHKOW JIUH30M

11.9

BBINONMHATE SKCIEPUMEHTHI TIO0 UCCIICIOBAHUIO (PU3NUECKUX SIBIICHUI
Y TPOLIECCOB C MCIOJB30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPCHUH;
npu 3ToM (HOPMYIHpPOBaTh MpobIeMy (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIICPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEIUIOKESHHOTO

060py,Z[OBaHI/IH, IMPOBOAUTD OIIBIT U q)OpMy'J'II/IpOBaTB BBIBO/JbI

11.10

OCYH_[CCTBJ'ISITL MNpsAMBIC W KOCBCHHBLIC H3MCPCHUA (bPI?»I/I‘leCKI/IX
BCIIMYHH; IIPH 3TOM BBI6I/IpaTL ONTHUMAJIBHEIN CIIOCOO HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OIICHKH HOFp@H.IHOCTGfI H3MepeHI/II>’I

11.11

HccnenoBaTh 3aBUCUMOCTH (1)I/I3I/I‘leCKI/IX BCJIMYHH C UCIIOJIb30BaAHUCM

OpSAMBIX M3MEPEHWM; IPU OTOM KOHCTPYMpPOBaTh yCTaHOBKY,

(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (l)I/I3I/I"IeCKI/IX
BCJIMYMH B BUIC Ta6J'II/II_I ur pa(I)I/IKOB, ACJIaTh BBIBOJBI IO PC3yJibTaTaM

HUCCICA0BaAHUA




11.12

Cobnromate mpaBuia 0€30MacHOrO TpyZAa IMpH  NPOBEICHUU
WCCIICIOBAaHUN B paMKax y4eOHOTO OKCIepUMEHTa, Yy4eOHO-
HCCIIEI0OBATENBCKON U MPOEKTHOM AEATEIBHOCTH C HCIIOJIb30BAHUEM

HU3MEPUTENBHBIX YCTPOUCTB U JJAOOPATOPHOIO 000pyI0BaHUS

11.13

Pemate pacuérHble 3a1aun ¢ SBHO 33/laHHON (pU3HYECKON MOJEIbBIO,
UCTIONB3YS (M3WYECKHE 3aKOHBI M MPHHLUIBI;, HA OCHOBE aHAIM3a
yCIOBHS 33Ja4d  BBIOMpATh (U3MYECKYI0 MOJETb, BBIIACIATH
¢u3nveckre BeTMIUHBI U (OPMYIIbI, HEOOXOIUMBIE ISl €€ pereHHs,
MPOBOJUTH pAcu€Thl ¥ OLEHHBATh PEATHHOCTH MOJYYEHHOTO

3HA4YCHHS PU3HMUECKON BEJTMUYMHBI

11.14

Pemlarb  kadecTBeHHBIE ~ 3aJa4yd:  BBICTpaWBaTh  JIOTHUYECKU
HEMPOTHUBOPEUHMBYIO LIETIOYKY PACCYkJICHUIN C ONIOPOW HA U3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH 1 (bmnqecxne SABJICHUA

11.15

Wcnonb3oBath mpu peuieHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE
nH(OpPMALlMOHHBIE TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYPHUPOBAHUA,
WHTEpIpEeTallMi U MpeACTaBIeHHUs] Y4eOHOW W HayYHO-TIOMYJISpHON
nH(pOopMaLKH, MOJTYy4EHHON U3 Pa3INYHbIX HCTOUYHUKOB; KPUTHUECKU

aHAIM3UPOBATh NOJIY4aeMyI0 HHPOPMALHIO

11.16

OOBSACHATH MPUHLIUIBI IEHCTBUS MAIINH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyarh YCIOBHS UX O€30IacHOrO MCIOJIb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoUTH MpUMEPHI BKIaAa POCCUICKUX M 3apyOeKHBIX YUEHBIX-
(hbU3HMKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TEXHUKU U TEXHOJIOTHI

11.18

Hcnons30BaTh TCOPCTUYCCKHUC 3HAHUS I10 (1)I/ISI/IK6 B HOBCGI[HCBHOI\/'I
KU3HHU  TJIA obecreyeHnss 0e30MMaCHOCTH 1810)51 06pa1ueHml C
HpI/I60paMI/I n TCXHHUYCCKHUMHU YCTPOfICTBaMI/I, A1 COXpPaHCHUA
300pPOBbSA H CO6J'IIOI[€HI/I${ HOPM D3JKOJIOTHYCCKOI'o IIOBCACHHA B

OKpY’Karolei cpene

11.19

PaGoTath B rpymme € BbIIIOJIHEHUEM PA3JIMYHBIX COLUAJIbHBIX pOJ'ICfI,
IJIaHUPOBATb pa60Ty T'pYIIIIbI, pannoOHaJIbHO pacpeacisaTb
0053aHHOCTH U IUIaHUPOBATb ACATCIBHOCTH B HCCTAHAAPTHBIX
CUTyalludX, aACKBATHO OIICHUBATHL BKJIAJ KaXXJI0TO0 U3 YYACTHHUKOB

IPYIIBI B PELICHUE PacCMaTpUBAEMO poOieMbl




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasjaena

Kon
MPoBePsSIeMOro
3JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA U METOIbI HAYYHOI'O ITO3HAHUA

11

®usznka — Hayka o npupone. Hayunele wmeTopl
IIO3HAHMS OKPYXKAOIIEro Mupa. Poiib akciepuMeHTa u
TEOPUH B IpOliecce MO3HAHUS NPUPObl. DKCIIEPUMEHT

B (usuke

1.2

MonennpoBanue (QU3NYECKUX SBICHUN UM MPOLIECCOB.
Hayunbie rumnore3sl. Ou3znyeckue 3aKOHbBI U TEOPHUH.
I'panunpr  npumeHMMocTH  QU3MYECKUX  3aKOHOB.
[punnun coorBerctBuss. Ponp u mecro ¢usuku B
dbopMHUPOBaHUH COBPEMEHHON HAYYHOUN KapTHUHBI MHPA,

B MMPAKTUYECKOU ACATEILHOCTH JIHOACH

MEXAHUKA

KNHEMATHKA

211

MexaHndyeckoe JABMXKXCHUC. OTHOCHTEIIEHOCTD
MEXaHHYCCKOI'O JBWXKXCHUS. Cucrema OTCU€TA.

Tpaexropus

2.1

2.1.2

[Tepemernienue, CKOpPOCTh (cpemHsii ~ CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUalbHOM
TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBbI KOOpPIHUHAT.

ClioxeHue nepeMeieHn U CI0KEHUE CKOpOCTen

2.13

PaBHOMCpHOG H PaBHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHO@
JABMOXKCHUC. Fpa(bI/IKI/I 3aBUCHUMOCTU KOOpAWHAT,
CKOPOCTH, YCKOpPCHUH, myTn u MEPpEMCUICHU A

MaTepHaHLHOﬁ TOYKHU OT BpEMCHU

2.14

CBoOoiHOE aieHne. Y CKOpeHue CBOOOTHOTO MaJIeHH s

2.15

KpHBOJ'IPIHGfIHOC JABVOKCHUC. PaBHOMCpHOC JBHIXKCHHUC

MaTepHaHBHOﬁ TOUYKHM TI0 OKPYXHOCTH. VrioBas




CKOpOCTb, JIMHEWHass ckopocTh. Ilepron u wacrora.

LlenTpocTpeMUTENBEHOE YCKOPEHHE

2.1.6

TexHuueckue yCTpPOMCTBA: CIUIOMETP, JBH)KCHHE

CHapsAA0B, HCIIHBIC U PCMCHHBIC IICPEaaIN

2.1.7

[IpakTnueckue pabotTel. W3mepeHue MrHOBEHHOU
ckopoctu. HccnenoBaHue  COOTHOUIEHUS — MEXKAY
MYyTSIMH, TPOWJCHHBIMU TEJIOM 3a IOCIEI0BATEIIbHBIC
paBHBIE MMPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JBW)KEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.
N3ydyeHue nBWKEHUS IIAapuKa B BSI3KOM JKUAKOCTH.
Nzyuenue JIBIDKEHUS Tena, OpOIIIEHHOTO

TOPU30HTAJIBHO

2.2

TMHAMUKA

221

[IpuHnun otHocuTenbHOCTH ['amunes. [lepBblii 3aKOH

Herorona. IHepumanpHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpuHIun cyrnepno3uimm Cui

2.2.3

Bropoii 3akon HbroToHa nmms maTepuaibHOW TOYKH B
uHeprmanbHoi cucreme orcuéra (MCO). Tpernii 3akoH

Hrrorona I MaTCpUuaIbHBIX TOYCK

224

3akoH BceMHpHOTo TsroteHud. Cuna tsokectu. [lepBast

KOCMHUYECKAasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHS CKOJIbXKEHUS
u cuwia tperus nokosi. Kosddunuent tpenus. Cuna
COTPOTHBIICHUS MIPU JBWKEHUU TeNa B JKUAKOCTH WJIH

rasc

2.2.7

IIo CTYIIATCJIbHOC u BpaliaTCJIbHOC JBHOKCHHC

a0COJIFOTHO TB épI[OI‘O TC1a

2.2.8

MOMEHT Cuibl OTHOCUTEIBHO OCH BpauieHusd. [liedo

cuiibl. YcnoBus paBHoBecHs TBEpaoro tena B 1CO

2.2.9

Texnnuueckue YCTpOﬁCTBaI NOAUIMITHUKH, IIBHXKCHHC

HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktudeckue pabotsl. M3yuenue nrkeHus Opycka 1o

HAKJIOHHOM IIJIOCKOCTH IOJA ACHCTBHEM HECKOJbKHUX




cui. HMccnenoBaHue 3aBUCUMOCTH CHUJI  YIPYIOCTH,
BO3HUKAIOMKUX B  Ae)OpPMUPYEMOl  MpYyKHHE H
pEe3UHOBOM 00pasiie, OT BEIWYHHBI HX JAe(OpMaIlHH.
HccnenoBanue ycimoBuil paBHOBECHS TBEPIOrO TeIa,

HMCIOICTO OCh BpalllCHUA

3AKOHbBI COXPAHEHINA B MEXAHUKE

Nmiynse MaTepUATIbHOU TOYKHU, CHUCTEMBI
231 MaTepuaibHbIX TO4YeK. VIMIyabC CUIIbI U U3MEHEHUE
UMIyJbca Tea
3akoH coxpaHeHuss umnyinbca B MCO. PeaxtnBHOE
2.3.2
JIBIKEHUE
2.3.3 Pa6ora cuiel
234 MOIHOCTE CHIIBI
235 Kunernueckast sHEprus MarepuanbHOM TOUKH. TeopeMa
o 0 KMHETUYECKON YHEPIUH
[TorenumaneHass sHeprud. lloTeHmanbHast >HEprus
2.3 2.3.6 ynpyro nehopMUpoBaHHON NpyKuHBL. [loTeHnuanpHas
SHEprus Tesa BOIU3H MOBEPXHOCTU 3eMITU
[ToTenuuanbHble W HEMOTEHIMAbHbIE CcUibl. CBS3b
937 paboThl HENOTEHIUANbHBIX CHJI C H3MEHEHHEM
- MEXaHUYECKOM  JHEPruM  CHUCTEMBl  Tel.  3aKOH
COXPAaHEHHUS MEXaHUYECKOM SHEpruu
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
230 Texuuyeckue ycTpoiicTBa: ABH)KEHHUE PaKeT, BOJOMET,
- KOTEep, IPY>KUHHBII MUCTOJIET
[IpakTuueckue padoTsl. Mi3yueHue cBSI3U CKOpOCTel Tel
2.3.10 npu Heynpyrom yaape. MccrnenoBanue cBsisu pabOThI
CHWJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUH Tena
3 MOJIEKVYIJISIPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUN
31 OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON

3.11

teopuu. bpoyHnosckoe npmwxenue. luddysus. Xapakrep

JBMKEHHUS M B3aUMOJCHCTBHUS YaCTHII BEIIeCTBA




3.1.2

Mogenu cTpoeHus Ia30B, ) KUIAKOCTEH U TBEPIBIX TEIl U
0oObsICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE OTHUX

Mojienen

3.1.3

Macca monekyn. KomnuectBo BemectBa. [locrosHHas

ABoraspo

3.14

TermnmoBoe paBHOBecue. Temrieparypa u €€ u3MepeHue.

[IIxama Temnepatyp Llenscus

3.1.5

Mopens wupeanpHoro rasa. OCHOBHOE YypaBHEHHE

MOHGKynSIpHO-KHHGTH‘IGCKOﬁ TCOpHU UACAIIBHOTO Ir'a3a

3.1.6

AlcontoTHass ~ Temmeparypa Kak ~Mepa  CpeaHei
KHHETUYECKOM SHEPruMv TCIJIOBOI'O0 JABWIKCHUSA YaCTHIL

ra3a. [lIxamna remneparyp KenbsBuna

3.1.7

VpaBuenne Knanelipona — MeHzaeneeBa. 3akoH

HanbToHa

3.1.8

l'azoBbpie 3akoHBI. M30mporiecchl B Ha€adbHOM Trase C
MMOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpPMa,

n30xopa, nu3obapa

3.1.9

TexHudeckne ycTpoucTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue paboTel. M3MepeHne Macchl Bo3ayxa B
KiaccHo komHare. McciaemoBaHue — 3aBHCHMOCTHU

MCXKAY mapamMeTpaMu COCTOSHUS PA3pPEKCHHOT'O rasa

3.2

OCHOBbI TEPMO/IMHAMUKN

321

Tepmoaunamuueckass cuctema. BHyTpeHHSIST HEprus
TEPMOJAMHAMUYECKOM  CcHCTeMBbl U CHOCOObl €

HN3MCHCHUA

3.2.2

KonmuecTBo TEemIoTH U pa60Ta. BHYTpeHHHH OHCPrus

OJHOATOMHOI'O NJCAaJIbHOI'O I'a3a

3.2.3

Buapl Tenonepenadn: TeIONPOBOAHOCTh, KOHBEKIIUS,
U3Jy4YEHUE. TemnoéMKoCTh TeJa. VYnennHas
TEIUIOEMKOCTD BenlecTBa. PacuéTr KoanyecTBa TEIUIOTHI

IIpu TCIUIoNCpeaaic

3.24

HepBHﬁ 3daKOH TCPpMOJUHAMUKHU. HpI/IMCHeHI/Ie NepBOTo
3aKOHAa TCPMOINHAMHUKHU K U30ITPOLECCaM. Fpa(bﬂqecxaﬂ

UHTEpHpeTanus paboThl ra3a




TemmoBble MamuHbl. [IpUHOUIBL JEHCTBUS TEIUIOBBIX

mamH. [IpeoOpazoBaHusi SHEPrUM B  TEIUIOBBIX

323 mamurHax. Koadduuuent nonesnoro neiicteus (nanee —
KIT) rermoBoit mamunsl. [{ukn Kapuo u ero KI1/]
Bropoit 3akon TepmomuHamuku. HeoOpaTumocTs

3.2.6 NPOIECCOB B Tpupoae. TemioBble  JABUTATEIH.
DKoJoTHYeCcKre IPOOIEMbI TETUIOHEPTETHKH

327 TexHuueckne YCTpOMCTBA: JBHUIaTelb BHYTPEHHETO

o Cropasusi, ObITOBON X0JIOJAUIILHUK, KOHIUIIOHED
398 [Ipaktnueckue  paboTsl.  M3mepeHue  ynenbHON

TEIUIOEMKOCTHA

3.3

AT'PETATHBIE COCTOSAHNA BEIIECBA. ®A30BbIE [IEPEXO/IbI

33.1

[TapooOpazoBanne u koHzaeHcanus. Mcnapenuwe u
KUIIEHUe.  YJenpHas  TemioTa  [apooOpa3oBaHUsL.

3aBHUCHMOCTH TEMIICPATYPHI KUIICHHUA OT JaBJICHUA

3.3.2

AOcomoTHAgS W OTHOCHUTEJNIbHAS BJIAKHOCTH BO3ayXxa.

Hacpimennsiit nap

3.3.3

TBépnoe temo. Kpucrammmueckue u amopdHbie Tena.
AHM30TpONUA CBOWCTB KPHUCTAJIJIOB. Kunkue

Kkpuctajibl. CoBpeMEHHbIE MaTepHallbl

3.34

[InaBnenne wu KpUuCTallIn3alus. YIICJ'IBHaH TCII0Ta

miaBiaeHus. Cyomumarus

3.3.5

YPaBHeHI/Ie TEII0BOI0 Oananca

3.3.6

Texnuyeckue ycTpOWCTBa: THTPOMETP U IMCHUXPOMETP,
KaJOpUMETpP, TEXHOJOTHMH TOJYYeHHUS COBPEMEHHBIX
MaTepuajgoB, B TOM 4HCJIE HAHOMAaTEpHUaJoOB, W

HAHOTCXHOJIOTNH

3.3.7

[Ipaktrueckue  paboTel.  M3MmepeHHe  BIAXXHOCTH

BO3JIyXa

SJIEKTPOJJUHAMUKA

41

OJIEKTPOCTATHUKA

411

DnekTpu3anusl Tell. DJIeKTpuueckuil 3apsan. /[Ba Buaa

OJICKTPUYCCKUX 3apsa10B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U TOJIYIIPOBOJAHUKHA




4.1.3

3akoH COXpaHCHUSA SJICKTPUYICCKOTO 3apdaaa

41.4

B3aumoneiictue 3apsinoB. 3akon Kynona

415

Dnekrpuueckoe noJie. Hanpsox€HHOCTD 3JEKTPUUECKOTO
OJIAL. [IpuHnun CYNEPIO3ULUU. JInaun

HaHpﬂ)KéHHOCTI/I QJICKTPUYECCKOTO ITOJIA

4.1.6

PabGorta cun snexrpocraruueckoro moiis. I[lorenumarn.

PasHocTh nIoTEHIIMAIIOB

4.1.7

[IpoBomHUKM W  JAUDJCKTPUKH B TOCTOSTHHOM
ANEKTPUIECKOM ToJe. Jusnextpuyeckas

IMPOHHUIIAEMOCTDb

418

OnekrpoéMkocth.  KoHmeHcatop.  DIEKTpOEMKOCTH
IUIOCKOTO ~ KOHJIGHCAaTopa. JHEpPrus  3apsHKEHHOTO

KOHJICHCATOpa

419

TexHn4ecKre yCTpOMCTBA: AIEKTPOCKOIL, MIEKTPOMETP,
JNEKTPOCTaTHYECKast 3alIUTa, 3a3eMJICHHE
3NEKTPONpUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIM

IPUHTEP

4.1.10

[Ipaktnueckue paboThl. M3MepeHue 3MeKTpOEMKOCTH

KOHJACHCaTOpa

4.2

TIOCTOSHHBIN JIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX

CPEJAX
YcnoBus CYIIECTBOBaHMUS MOCTOSIHHOTO
421 3eKTpruueckoro Toka. Mcrounmku toka. Cuna TOKa.
[TocTOsIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 1715 yyacTka Lenu
423 DneKTpudecKkoe COTIPOTHUBJICHUE. Y nenvHOE
o COTPOTHBIIEHUE BELIECTBA
424 [TocnenoBarensHoOE, napasuiebHOe, CMeIlIaHHOe
. COEJIMHEHUE MTPOBOJHUKOB
425 Pabora anexrpuueckoro Toka. 3akoH /xoynsa — Jlenna
4.2.6 MOIIHOCTB NEKTPUYECKOTO TOKA
427 aekTpoaBIKyas cuia (nanee — 3/1C) u BHyTpeHHee

COIIPOTHUBJICHUEC HCTOYHHKA TOKa. 3akon Owma JJIA




MOJIHOM (3aMKHYTOH) 3nekTpuyeckoi 1enu. Koporkoe

3aMBIKaHHC

4.2.8

DJNEeKTPOHHAsE NPOBOJAMMOCTh  TBEPIBIX  METAJUIOB.
3aBUCHUMOCTh COIIPOTHUBJICHUS METAJIJIIOB oT

Temneparypbl. CBEpXIPOBOJUMOCTh

429

OnexTpuyeckuidi  Tok B Bakyyme.  CBoiictBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoguuku.  CoOCTBeHHass U IPUMECHas
MPOBOJMMOCTh  TONYNPOBOAHMKOB.  CBoicTBa  P-Nn

nepexona. [lomympoBoIHUKOBBIE TPHOOPHI

4211

DneKTpudecKuit TOK B IEKTPOJIUTAX.

DNEeKTPOTUTHIECKAs JUCCOLUAIIHS. DIEKTPOIIN3

4212

DNekTpuyecknuil TOK B razax. CaMOCTOATENbHBIA H
HECaMOCTOATENbHBIA  pa3psiA.  PasnuuHble  THIIBI

CaMOCTOSITENBHOTO pa3psana. Momuus. [1mazma

4.2.13

TexHnuecKkre yCTpPOMCTBA: aMIIepMETP, BOJBTMETD,
peoctar, HCTOYHHKH TOKa, JJIEKTpOHArpeBaTelIbHbIE
IpUOOPHI, AJIEKTPOOCBETUTEIIHHBIC IpUOOPHI,
TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHBbI  JHOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN

A0/, raJlIbBaHHUKa

4.2.14

[Tpaktuyeckre  paboTel. V3ydeHwe  CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO

COIIPOTHUBJICHUA. Ha6J'II-O,I[CHI/IC SJICKTPOJIU3a

11 KIIACC

Kon
pazaena

Kon
NpoBepPsIeMOro
Jj1eMeHTa

IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS

4

SJIEKTPOJJUHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHAS MHAYKIMA

431

ITocTtosiHHBIE MarHuThl. B3anMoaelicTBHE IOCTOSSHHBIX

MardHmuToOB




MarnutHoe mnone. BekTop MarHUTHOW WHIYKIUU.

[IpyHnMn  cymepno3unuu.  JIMHMM ~ MarHuTHOM

4.3.2 uHAyKuuu. KapThHa JMHWA MarHUTHOM HMHIYKLIHUH
TI0JIS [IOCTOSTHHBIX MAarHUTOB
MarauTtHOE€ TI0JIE TPOBOJHHMKA C TOkoM. Kaprtuna
JUHUWA TOJIA JUIMHHOTO TPSMOTO MPOBOJAHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHHMKA, KAaTYLIKA C
TOKOM. OrnbIT Opcrena. BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cunia Amriepa, €€ MOIyJTb U HaIlpaBJICHHUE
Cuna Jlopennia, €€ MOAyNb U HarpaBJieHue. JBikeHne
435 3apsKEHHOM 4acTHIBl B OJHOPOJHOM MarHMUTHOM
noJie. PaboTa cuiel Jlopenia
4.3.6 SIBneHne IeKTPOMAarHUTHOM HHTyKITUH
437 [ToTok BeKTOpa MarHUTHOW WHIYKITUH
OJIC uHayKuHuK. 3aKOH 3JEKTPOMArHUTHON MHAYKIINH
4.3.8
®dapanes
BuxpeBoe snekrpuueckoe mnose. DC uHAyKIMHU B
4.3.9 MIPOBOJHUKE, JBIDKYIIEMCST  MOCTYIATEIBHO B
OJHOPOJTHOM MarHUTHOM TIOJIe
4.3.10 IIpaBuo Jlenua
NunyktuBHOCTh.  fBnenwe camounaykuuu. JC
43.11
CaMOMHIYKITUN
43.12 OHeprusi MarHUTHOTO MOJISl KATYILIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE TI0JIe
TexHuueckue YCTpOMCTBA: TIOCTOSHHBIE MAarHUTBHI,
43.14 3JEKTPOMArHUThl,  AJNEKTPOJABUIATENb, YCKOPHUTEIN
JJIEMEHTaPHBIX YaCTUIl, UHAYKIMOHHAS TeYb
[IpakTuueckue pabotel. M3ydeHre MarHUTHOTO TOJA
4.3.15 KaTyllku ¢ TOkoM. lccnemoBanue — JnedcTBUS

MNOCTOAHHOTI'O MarbdurTa Ha paMKy C TOKOM.

Hccnenopanue SABJICHUA BHeKTPOMaFHHTHOﬁ

WHAYKIUA

KOJIEBAHUMA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

Komnebarensnas cucrema. CBOOOJHBIE KOJIEOAHHUS.
lapmonnyeckne  konebanusi.  I[lepwon, wacrora,

aMIIuTy1a ¥ (asza KojseOaHuit

5.12

[IpyxuHHBIM MasTHUK. MaTeMaTH4eCKUi MasiTHUK

5.13

YpaBHeHue rapMOHUYECKUX KOJICOaHU .
Kunematnueckoe ¥ JMHAMHUYECKOE  OIMMCAHHUE

K0JI€0ATEIHLHOTO ABUKEHIS

.14

[IpeBpamienue  sHeprum  Npu  TapMOHUYECKHX
kose0aHusAX. CBsA3b aMILTUTYbl KOJIEOaHUN NCXOTHOM
BEJIMYMHBI C aMIUIUTyJIaMU KoJieOaHUi €€ CKOpOCTH U

YCKOpPEHUs

5.15

KonebatenpHblit KOHTYP. CBobopHbIE
JJIEKTPOMAarHuTHBIE  KOJieOaHWUS B HICATBHOM
KOJIe0aTeIbHOM  KOHTYype.  AHAJIOTHUS  MEXKIY
MeXaHHYECKUMHU " AIIEKTPOMAarHUTHBIMA

konebanusmu. ®opmyna Tomcona

5.1.6

3aKOH  COXpaHEHHsS  HSHEpPrud B UJCAIBbHOM

KOJIeOaTeIbHOM KOHTYpE

5.1.7

BriHyX/1IeHHBIE MeXaHUYeCcKue Kojebanus. PesonaHc.
Pe3onanchHas KpuBasi. BrinyxneHHbBIE

OJICKTPOMArHuTHBIC KOJe0aHMs.

5.1.8

Ilepemennbiii Tok. CHHYCOMJAIBHBIA TMEPEMEHHBIN

TOK.

5.1.9

MoinHocTh MNEPpEMCHHOI'O  TOKa. AMHJ’II/ITy,I[HOG u

HeﬁCTBYIOIHee 3HAUCHHUC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpanchopmarop.  IlpousBoactBo, nmepemada U
notpebienue ANEKTPUUECKOM SHEPIUu.
DKOJOTUYECKHE pUCKHU npu MIPOU3BOJICTBE
3eKTpUUeckoil sHepruu. KynbTypa HCIOJIB30BaHMS

QJICKTPOOHEPIUHA B MMOBCEIHEBHOM KU3HU

5.1.11

Texuunueckue YCTpOMCTBa: ceificmorpad,

3HCKTpI/I‘-ICCKI/Iﬁ 3BOHOK, JIMHHUHU 3JICKTPOIICPCaavd




5.1.12

[Ipaktuyeckue pabotel. VccrienoBanue 3aBUCUMOCTH
nepuo/ia MajblX KoJeOaHui rpy3a Ha HUTU OT JUIMHBI
HUTH M Maccel rpysa. MccinenoBaHue NEpeMEHHOIO
TOKa B LENM U3 IOCIECIOBATEIbHO COCIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHU4YeCKUe BOJIHBI, YCIOBHS PaCHpOCTPaHCHUSI.
[eproa. CkopocTh pacpoCTpaHEHUs U JJTUHA BOJHEI.

HonepeqHLIe H MMPOAO0JIbHBIC BOJTHBI

5.2.2

WNuTtepdepenus u nudpakius MEXaHUUECKUX BOJIH

523

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. BricoTa

toHa. TemOp 3ByKa

524

aﬂeKTpOMaFHI/ITHI)Ie BOJHBL Y CIIOBHS H3JTyUCHUSA
OJICKTPOMArHuTHBIX BOJIH. Bianmuas OpHUCHTal A

BekTOpoB E, B W v B 31€KTpOMarHUTHON BOJIHE B

BAKyyMe

5.2.5

CBOiIiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHE,
peoMIIeHuE, HOJISIpU3aL s, T paKius,

unTepdepenius. CKOpoCcTb 3MEKTPOMArHUTHBIX BOJIH

5.2.6

[llxkana 5JE€KTPOMAarHUTHBIX BOJIH. [IpumeHeHune

OJICKTPOMAarduTHBIX BOJIH B TCXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHBI paanocCBA3U u TCIICBUICHHUA.

PaI[I/IOJ'IOKaI_II/IH. :‘)JICKTpOMaFHI/ITHOC 3arps3HCHUC

OKpY>KaloIllel cpe/ipl

5.2.8

Texunueckue YCTpOﬁCTBaZ MY3bIKAJIbHBIC
HHCTPYMCHTHI, YIbTPa3BYyKOBas JUAarHoCTHKa B
TCXHHUKC W MCIHWIIMHC, paaap, paI[I/IOI'IpI/IéMHI/IK,

TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieun

5.3

OIITUKA

5.3.1

[IpsmonuHeliHOE  pacnpocTpaHEeHHE CBETa B

onHOpoIHOM cpene. JIyu cBera

5.3.2

OTpanceHHe CBCTa. 3aKOoHBI OTPAKCHUA CBCTa.

INoctpoenne n300pakeHHii B INIOCKOM 3epKajie




5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHEBI MMpCIOMJICHUA CBCTA.

AOCOJIOTHBIN [TOKa3aTeNb PEIOMIICHUS

5.34

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroi

MOJTHOTO BHYTPEHHETO OTPAKECHUS

5.35

Jucnepcust cBera. CioxHBIA cocTaB Oelloro CBETa.

LBer

5.3.6

CoOwuparoiue 1 paccenBarome JuH3bl. TOHKas JTUH3A.
@DOKyCHOE pPACCTOSHUE W ONTHYECKas CUJIa TOHKOU
nuH3bl. [locTpoeHne n300pakeHnit B COOMPAIOIINX U
paccenBaromux JHH3aX. DopMyla TOHKOHW JIMH3BL

VYBennuenune, 1aBaeMoe JTUH30H1

5.3.7

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH

5.3.8

WNurepdepennuss cBera. KorepeHTHble HCTOYHHUKH.
VYcnoBust HaOMIOA€HNUS MAaKCUMyMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX CHUH(a3HBIX

KOTCPCHTHBLIX UCTOYHUKOB

5.3.9

Hudpakumst  cBera.  JludpakimonHas  pemérka.
VYcmoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB TIpH

ImaacHuu" MOHOXpPOMATHYECKOTO CBE€Ta Ha

T (HPAKIIMOHHYIO PEIIETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CBCTa

5.3.11

Texnuyeckue ycTpoOHCTBa: OUYKH, Jiyna, (oToarmnapar,
MPOEKIMOHHBIA  anmapar, MHKPOCKON, TeJIECKOIl,
BOJIOKOHHAs ONTHUKa, JAUQPpPaKIUOHHAS pelETKa,

[oJsIpoun

5.3.12

[Ipaktrueckue paborel. HM3mepeHwe mokazarens
npenomiieHus. MccrnenoBanue cBOMCTB U300paskeHU

B JIMH3aXx. Ha6J'IIOI[eHI/Ie JUCIICPCHUU CBCTA

BJIEMEHTHI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCUUYECKONl MEXaHUKH.

HOCTy.]'IaTLI TCOPpUHN OTHOCHUTCJIbBHOCTH:

HWHBAPUAHTHOCTL MOIAYJII CKOPOCTU CBCTA B BAKYYMC,

IMPUHIIUIT OTHOCUTCIILHOCTU OUHIITEHHA




OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU.  3aMeJICHHUE

0.2 BPEMEHHU U COKPAIICHUE JITTUHBI
6.3 DHeprys U UMITYJIbC CBOOOTHOW YaCTHIIBI
CBs13p Macchl C DHEPrUed M HMITYJIbCOM CBOOOIHOM
6.4 YaCTHUIIbI. DHEPTHUs IOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBASA ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKU
®ortonsl. Gopmyna Ilnanka cBsi3u 3HEprun GoTOHA C
rid €ro 4acTOTON. DHEeprusi U UMIyibc (POTOHA
OtkpbiTue U uccienoBanue (Goroddpdexra. OnbITHI
ri2 A.T. CroneroBa. 3akoHsl GoTodddexTa
7.1 Vpasuenue DitnmTeitHa 15 pororddexra. «KpacHas
713 rpanuna» Gorodddexra
71.4 HaBnenune cBera. OnwiTe! [1.H. JIeGeneBa
7.1.5 XUMHYECKOE IEUCTBUE CBETA
Texunueckue YCTpOWMCTBA: ($hOTO2IEMEHT,
716 doTomaTunK, conHeuHas 6aTapes, CBETOAUO
CTPOEHUE ATOMA
Mogpens atoma Tomcona. OneiTel Pezepdopaa mo
7.2.1 HCCIIeIOBaHUIO CTpoeHus atoma. [limanerapHas
MOJEJIb aToMa
[Toctynater bopa. Usnmyuenue u nornomenue GoToHOB
IIpU [IepexoJie aToMa C OJHOIO YpPOBHS DHEPrUM Ha
122 npyroi. Buabl cnektpoB. CHEKTp ypOBHEH SHEpruu
7.2 aToMa BOJIOpoja
BonnHoBeie cBoiicTBa uactuil. BosiHbl 51e  bpoiis.
7.2.3 Kopnyckynspao-BonnoBoit  ayanusM.  Judpaxims
3JIEKTPOHOB Ha KpUCTAILJIAX
CroHTaHHOE U BBIHYX/IEHHOE U3Ty4eHHE. Y CTPOKCTBO
124 Y TIPUHIIUI pabOTHI J1a3epa
TexHuyeckne yCTPOWCTBA: CIIEKTPAJIbHBIA AaHAJINA3
125 (cTieKTpOCKOT), JIa3ep, KBAHTOBBIH KOMITBIOTEP
y [Ipaktuyeckue pabotbl. Habmiogenue nuHeHuyaToro

CIIEKTpa




7.3

ATOMHOE SIJIPO

7.3.1

Metozp! HaOMIOJCHUS U PETUCTPALIH AIIEMEHTAPHBIX

YaCTHUI]

7.3.2

OTtkpeiTue pagunoaktuBHOCTU. OnbIThl Pe3epdopaa mo
OTIPENICTICHUIO COCTaBa PAJMOAKTUBHOTO M3ITYYCHUSI.
CpoiictBa anb(da-, 6eta-, raMMa-u3IydeHus. BriusHre

PAAUOAKTUBHOCTHU Ha )KUBBIC OPIraHU3MbIL

7.3.3

OTtkpbiTHE IPOTOHA U HeWTpoHa. HykioHHast Moenb
anpa ['eitzen6epra — MBanenxo. 3apsia siapa. Maccosoe

qucio anapa. M3otomnsl

7.3.4

Anbda-pacniaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-n3mydeHue. 3aKOH PaJHOAKTHBHOTO

pacrmaja

7.3.5

OHeprusi CBsI3M HYKJIOHOB B flpe. SnepHbIe CHIIBL

Hedext maccol sapa

7.3.6

SnepHble peaknuu. JleneHne u CUHTE3 sIEp

7.3.7

S nepHblii peakxTop. TepmosinepHbIi CHHTE3.
[IpoGmeMbl W TEPCHEKTUBHI SAECPHOU DHEPIrEeTHUKH.

DKOJIOTUYECKUE ACTIEKTHI AI€PHON SHEPTETUKHI

7.3.8

OneMeHTapHble YacTUlbl. OTKpBITHE MO3UTPOHA.

DyHIaMEeHTAIbHBIE B3AUMOICHCTBUS

7.3.9

Texnuueckue  yCcTpOWCTBa:  JIO3UMETp,  Kamepa

Bunbcona, siaepHslif peaktop, aromHasi b6omba

7.3.10

[TpakTuueckue padotel. MccnenoBanue TPEKOB YaCTHI

(1o roToBBIM (poTOTpadHUIM)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3mHoro Heba. Co3Be3musi, SpKUe 3BE3NIBI,

IIJIaHCThI, UX BUAMMOC IBUKCHUC

8.2

ConHeunas cucrema. IlmaHeTel 3eMHOM T'pYIIIbL.
IImaneTpl-TUranTel U HUX CIIYTHUKH, KaAPJIIMKOBBIC

m1adgeTsl. Manbie Teina COTHEYHOM CUCTEMBbI

8.3

Comnuie, d¢orochepa u armochepa. ComHeuHas

AKTHUBHOCTD

8.4

Wcrounnk sneprun ConHua u 38637




8.5

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, PAJANYC, TeMIepaTrypa, UX B3aUMOCBS3b.
JlnarpamMma «CIEKTpPaJbHBIM KJIACC — CBETUMOCTBHY.
3BE3MBI TJIaBHOM MOCICAOBATCIHLHOCTH. 3aBUCHMOCTD
«Macca — CBETHMOCTb» i1 3BE3]  TJIABHOU

noCJICA0OBATCIIbHOCTHU

8.6

Buyrpennee  crpoenme  3BE3n.  CoBpeMeHHbIC
TIPEICTABJICHNUSI O IPOMCXOKACHHIH U 3Boonuy CoiHIa

U 3BE31. DTallbl )KU3HU 3BE3

8.7

Mneunsiit Ilyre — nama [Manmaktuka. CnupanpHas
CTpykTypa ['amakTuku, pacnpeneiieHue 3BE3N, ra3a u
neutd. [lonoxenue u nemxenue CoiHila B [ aakTuke.

[Tnockas u chepudeckas moacucTeMsl [ arakTuKu

8.8

Tunbl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE

ABIPEI B sAApax raJaKTUK

8.9

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06ua.
Paz6eranue ramaktuk. Bospact u paanyc Beenennoi,
teopust bosbmioro B3pbiBa.  Mogenb  «ropsiueit

Bcenennoi». PenukToBoe u3inyyeHue

8.10

Macmtabnast ctpykrypa Becenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUU




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakiueit [lappentoeBoit H.A. AxunonepHoe o6mecTBo «M3marenbeTBo
«IIpocsemenue»

* @uzpka. 11 kimacc. Mskuiues I'.41., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lappentoeBoit H.A. AxkunonepHoe o6mecTBo «M31arenbcTBO

«HpOCBGIIICHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmmoreka IIOK
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