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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMM K pe3ylbTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCTIIMTAHHS |
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3anusix Poccuiickon denepanuy, peATU3YOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxanue mnporpaMmbl 1Mo (u3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOy4darommxcs 10—11 knacco npu o0yueHun
ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO MOJIX0/1a.
[Tporpamma o ¢usuke coorBercTByeT TpedoBaHusIM @I'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM Pe3yjibTaTaM OOyUYEHHUs, a TaKkKe
YUYUTBIBAET HEOOXOJIUMOCTh peaTu3alMi MEXKIPEIMETHBIX CBsI3el (PU3UKU ¢
€CTECTBEHHO-HAYYHBIMHU y4e€OHBIMH IIpeMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3y4eHus (PU3UKHA Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus, INIAHUPYEMbIe
pe3yabTaThl  OCBOCHHMS Kypca  (DU3MKHU: JIMYHOCTHBIE, METAalpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no pu3suke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ PEIMETHBIE PE3YIbTAThI 10 I'0JIaM 00y4YEHUSs;

e cozepxaHue yueOHOro npenMera «O@u3rkay 1o rogam oOyueHus.

®duzuka kKak Hayka O HamOojee OONIMX 3aKOHAX MPHUPOIbI, BHICTYMAas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIU
JUISl €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPEIMETOB, OCKOIbKY (DH3UUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHWM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
bu3uueckorr reorpadueld W acTpoHOMHEH. Mcmonb3oBaHWE HW  AKTHBHOE
npuMeHeHHe (U3WYECKUMX 3HAHUW  OmpeAeNsieT XapakTep MW Pa3BUTHE
pa3HOO0pa3HbIX TEXHOJOT Uil B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA,
MOJIYYEHUsT HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBaMHM W Apyrux. M3ydyeHue
(U3UKU BHOCUT OCHOBHOM BKJIA]T B (JOPMHUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa oOydarouuxcsi, B (OpMHUpOBaHHE YMEHHUM TPUMEHSITh HAYYHBIH METO]
MO3HAHUS MIPH BBIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUMA.

B ocHOBY Kypca ¢hu3uku 4151 ypOBHS cpeHero o01ero 0opa3oBaHus MOJI0KEH
pAI uael, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPUHIUIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOM (hU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBMM € HEW Marepuan Kypca (HU3UKU
o0beAMHEH BOKPYr (¢u3nyeckux Teopuid. Benymmm B Kypce sBisercs
(opMupOBaHUE NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pHUM, BELIECTBE U
noJe.

Hoes cymanumapuzayuu. E€ peanuzauus MpeanonaraeT HCIOIb30BaHUE
TYMaHUTApHOrO MOTEHIMANa (U3NYECKOM HAyKH, OCMBICIECHUE CBSI3U Pa3BUTHUS
($u3uKU ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
¥ 9KOJIOTHYECKUMH MPOOJIEMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce Gpuzuku nmpeanoiiaraet 3HakoMCTBO
C LIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTMUYECKUX HMPUIIOKEHUN H3yYEHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJIep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTUHM, a TaKXke OOCYKICHUs
npo0JIeM palOHAIBHOTO MPUPOOIIOIE30BAHUS U HKOJIIOTMYECKOM 0€30MacHOCTH.

CTepKHEBBIMH DJIEMEHTAMHU Kypca (DU3WKH Ha ypOBHE CpPEIHETrO OOIIero
oOpa3oBaHus SBIAIOTCS (hU3UUecKue Teopuu ((popMHUpOBaAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOEHUsI (PU3NYECKON T€OpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHUIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJIE, TPAaHUIAX IPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CHUCTEeMHO-AESATENIbHOCTHBIN MOAX0/ B Kypce (DM3HKM peallu3yercs Mpexie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESTeIbHOCTH O00YYaroIIUXCs.
Jl11s 6a30BOr0O YpOBHSI Kypca (PU3HKHU — 3TO HCIIOJIIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPaTOPHBIX padOT, KOTOPBIE B TPOrpaMMe
no ¢usuke oObEAUHEHBI B OOIIMNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Bbiienenne B yKa3aHHOM MepedHe J1a0OopaTOpHBIX padoOT, MPOBOAMUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS y4YaCTHUKAMU 00pa30BaTeIbHOro Mpolecca
UCXOJsl U3 OCOOEHHOCTEW IJIAHUPOBAHMSI M OCHallleHUs KaOuHera ¢usuku. [lpu
3TOM O0ECHeunBaeTcsl OBJAJCHHE OO0YyYaloIMMHCS YMEHHUSAMHM IPOBOAWTH
KOCBEHHbIE M3MEpPEHUs, HUCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH U
IIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKEe YAENSIeTCs pEHIEHUIO PAaCUETHBIX U KAUeCTBEHHBIX 3a/1ay.
ITpu 3TOM AJ1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4U C SIBHO 3aJJaHHON
¢u3nyeckoil MOMENbI0, TO3BOJSIONIME TMPUMEHATh U3YUEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjiena Kypca, TaK U HHTETPUPYS 3HAHUS W3
pa3HbIX pa3zenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUsl (U3NYECKUX SBJICHUM M IPOLIECCOB B OKpYXKaroulei
KU3HU, TpeOyroniue BbIOOpa (U3MYECKOW MOAENU IS CUTyalMd MPAKTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa.



B cootrserctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHuto y4yeOHoro mpoiecca 0a3oBbIi ypOBEHb Kypca (U3MKKM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBHUSIX MPEAMETHOTO
kabuHeTta (M3WMKM WIM B YCIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kabuHere (pU3MKH JOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHUE JJi BBIMOJHEHUS YKA3aHHBIX B Iporpamme Io
(¢u3nKe yUeHUYECKUX MPaKTUUYECKUX PadOT U JEMOHCTPAaLMOHHOE 000pY10BaHUE.

JlemoHCTpanoHHOe 000pyAoBaHHe (OpMHPYETCI B COOTBETCTBHH C
OPUHIMIIOM MHHMMAJIbHOW JIOCTATOYHOCTH H  OOECTIEeYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMil Juis
UCCIIEZIOBAHNSA  M3YyYaeMbIX SBJIEHMH U  TPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlabopaTtopHoe 00OpyJAOBaHUE JJIsi YUYCHHMUECKUX TMPAKTUYECKUX padoT
dbopMupyetcsi B BUAE TEMAaTHUYECKHUX KOMILIEKTOB M OOECIeYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJamomuxcs. TemMaTHuecKue KOMIUIEKTbI
nabopaTopHOro OOOpPYAOBAaHUS JOJKHBI OBITH TMOCTPOECHBI HA KOMIUIEKCHOM
UCTIOh30BAaHUM AHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpuid.

OCHOBHBIMH TIETISIMH M3y4eHUS (PU3MUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHME HHTEpeca W CTPEeMJICHHS OOYYAIOIIUXCS K HAYIHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE WX HMHTEIICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY>KAIOIINUM SIBIICHUSIM;

e (opMHpOBaHNME HAYYHOT'O MUPOBO33PEHUS KaK Pe3yIbTaTa H3yuyeHUs] OCHOB
CTPOEHUS MaTEepPUH U (PyH/IAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHME YMEHUN OOBSICHATH SBJICHHUS C  HCIOJIb30BAHUEM
bu3nyecKuX 3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue npeaCcTaBICHUN O poNHu (PUIMKHU [OJIs Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTmkeHne 3TUX 1ened 00ecredrBaeTcsl pelieHneM CIEAYIOINUX 3a71ad B

npoiiecce u3ydeHus Kypca GU3UMKU Ha YPOBHE CPEHEro o0IIero oopa3zoBaHus:

e MpuoOpeTeHue CUCTEMbI 3HaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAsl MEXaHWKY, MOJEKYJSIpHYI0 (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI aCTPO(DU3HUKY;

e (dopMupOBaHME YMEHUU TIPUMEHATh TEOPETUUYECKUE 3HAHUA JJIA
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIIOCOOOB pEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckoil MOJENBI0, 3a/1ad, IOAPa3yMEBAIONIUX CaMOCTOSTEIIBHOE
co3laHre PU3NYECKO MOIeINU, aJIEKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W TPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB, MX BIUSHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIHHOrO IJIAHUPOBAHUS M TPOBEIACHHS
(GU3HUEeCKUX DKCIEPUMEHTOB, aHAIM3a W HHTEPIIpPETAluu UH(POPMAIIHH,
OTIPECIICHHSI TOCTOBEPHOCTH MOJYYCHHOTO pe3yiIbTaTa,;

e CO3/IJaHUE YCIIOBUI ISl Pa3BUTHUS YMEHHUM NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme 1o (QU3MKE TMepedeHb J1abopaTopHBIX U
NPAKTUYECKUX padOT SBISAETCS PEKOMEHJOBAaHHBIM, YYHTENIb JEIIaeT BBIOOP
NIPOBEJICHUS JTA0OPAaTOPHBIX PAbOT M OMBITOB C YyYETOM HHIUBHIYAIBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®dusuka — Hayka o npupone. HaydyHeie MeTOAbl MO3HAHUSA OKPYKAIOLIETO
mupa. Poiib 3kcriepuMeHTa 1 TEOpUH B POLIECCE TO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (husuke.

MopnenupoBanue (U3MUECKUX SBJICHUNA M TpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponbe u mecto ¢u3uku B GOPMUPOBAHWU COBPEMEHHOM HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBple U UUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBmwKeHHE. OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBMIKCHMUS.
Cucrema otcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpEHHE MaTepuaIbHOM TOYKHM, UX MPOEKIIMH Ha OCU CHCTEMbI KOOpIWHAT.
CiioxxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSMOJMHEWHOE ABWXKeHue. [ 'paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHOe nazieHne. Y CKopeHrue CBOOOIHOTO MaeHusl.

KpuBonuHenHoe neuxenue. J|BuxeHrne MaTtepualibHOM TOYKHU MO OKPY>KHOCTH
C TOCTOSHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAsA CKOPOCTD.
[Tepuon u yactora obpatieHus. [LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHu4yeckre YyCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIKEHHUE CHAPSA0B, IEMHbIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mogens cucteMbl OTCYETa, WILTIOCTpAIUs KMHEMATUUECKUX XapaKTEPUCTUK
JBHKCHUS.

[IpeoOpazoBanne TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGntonenne aBukeHus Tena, OpOIIEHHOrO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3Mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagienue ckopocT pu ABMKEHUHU 110 OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIIEHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHUS MEXKIAY NYTSIMHU, INPONUIAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUAKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpoIeHHOro ropu30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCcTH  [anmunes. IlepBwii  3akoH  HeroToHna.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HeroToHa ajist
MaTepHuaabHOM TOYKH. Tpernid 3akoH Hpr0TOHA 1JIs1 MaTEpUAIIBHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuwia Tspkectu. llepBas kKocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cwuna conpoTUBIICHUS MIPU IBUKEHUU TEJ1a B KUJKOCTH WU rase.

[TocTymarensHOE U BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OcCH BpameHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHHE: MOAIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHEHME Macc B3aUMOJIEHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUMU.

CpaBHEHUME CHJT TPEHUS MTOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. BUibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yuenue nBmxeHuns: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pe3nHOBOM 00pasIie, OT ux aedopMaliu.

UccnenoBanne yclioBHil paBHOBECHS TBEPAOTrO TeEIa, HMEIOUIEr0 OCh
BpalCHUS.

Tema 3. 3akoHnbl cCOXpaHeHUsA 6 MexXaHuKe

Nmnynbc MarepuanbHOM TOUKH (Teda), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuasibHOW TOUKU. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorenuuanbHas DHEPIUsl. [TorennuanbHas DHEPrus YIIpYyro
nedhopMupoBaHHOU MPYKUHBL. [loTeHIIMabHAs YHEPTUsl Tela BOJIU3H MOBEPXHOCTH
3emuiu.

[lorenuuanbHple W HENOTEHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM YHEPTUH CUCTEMBI TeN. 3aKOH
COXpPAaHEHUS] MEXaHUYECKOW YSHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMIYJIbCA.

PeaktuBHOE NBUXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIbI ¢ U3MEHEHWEM MEXaHUYECKOM dHEpruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHYECKOW TEOPUU U UX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IABUKEHUS U
B3aUMOJECHCTBUS YAaCTUIL] BewiecTBa. MoJEnUM CTpPOEHHUSI Ta30B, KUIKOCTEH U
TBEPJIBIX TET U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3Mepsl Mosiekyil. KonnuectBo BemecTBa. [loctosiHaas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHMS dactwll raza. [llkana
temnepatyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH JlanbroHa. M30mponeccsl B UACAIBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemniecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA H MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITH, JOKA3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 1P PY3UN )KUIAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mogenb onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIHEC CYIIIECTBOBAaHUE MEXKMOJIEKYJISIPHOT O
B3aUMOJICHICTBHUSI.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AaBICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS UJCAIBHOTO rasa,
M30MPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomwl

Onpenenenue Macchl BO3QyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEpPEHUM
00bEMa KOMHATBI, JABJICHUS U TeMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBaHne 3aBUCUMMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepMmoaunamuueckass cucrema. BHYTpEHHsASI 3HEPrUsi TEPMOJUHAMHUYECKOU
CUCTEeMBbI U crioco0bl €€ n3meHenus. KonnuectBo TerioTel U padbota. BHyTpeHHssI
SHEpPrusi  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsl TEIUIOEMKOCTDh BEIIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 anuabatHOoM mpouecce. [lepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoieccaMm. ['paduueckas
UHTEepIpeTaIys paboTkl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpaTtuMocTh POLIECCOB B MIPUPOJIE.

TermoBble  mamuHbl.  [IpuHOUMNBI ~ OEUCTBHAS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBbIX MamnHax. Koad@uiueHT mone3Horo
nercTBus TerioBod MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JNENCTBUSA. DKOJOTMYECKUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIIHS).

N3meHenue BHyTpeHHEH SHEepruu (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 10 a1MadaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CrOpPaHusi, peaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeujecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHneHcauusd. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YaenbHas TeIwioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctayoB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBieHune u
KpUCTaUIH3aIMs. Y IenbHas Tersiora miasieHus. Cyonmumanms.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHu4yeckre YCTPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJIYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Lemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX MTapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTANTMYECKOTO BEIIECTRA.

JleMoHcTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepeHne OTHOCHUTENBHOM BIIAXKHOCTH BO31yXa.

Pa3znen 4. diaekTpoauHaMHuKAa
Tema 1. dnexkmpocmamuxa
DneKkTpu3anus Tel. DISKTPUIECKUM 3aps. J[Ba BUIa 3JIEKTPHUUECKUX 3apsIIOB.
[IpoBOogHWKM,  JOUAPJIEKTPUKH W MOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUs
AIEKTPUYECKOr0 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynmona. TodedHbIN 2IEKTpUYECKUI 3aps.
Onektpudeckoe mone. Hampsok€HHOCTh  anekTpuueckoro mons.  [IpuHiun



CYIIEPIO3ULIAN JJIEKTPUUYECKUX TMOJIEH. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUECKOrO
HOJIA.

PaGota cun anekrpocratudeckoro modis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKM M OUBNEKTPUKH B BJIEKTPOCTATHUYECKOM IoJie. Jluanexkrpuueckas
MIPOHULIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHu4eckue yYCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOH/JIEHCATOP, KONMPOBAJIBHBIN amIapar, CTPyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINMN IEUCTBUSA DIIEKTPOMETPA.

BzaumopnerncTBre HA3NEKTPU3OBAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIeKTpocTaTUueCKas 3aIuTa.

JIMPIIEKTPUKY B DJIEKTPOCTATHUYECKOM TIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIH
IUTACTHH, PACCTOSIHUS MEXKIY HUMHU U JTUAJIEKTPUIECKOW MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mox. Toxu ¢ paziuunvix cpedax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsikenue. 3akon OMa i1 yyacTKa 1eu.

DJIEKTPUYECKOE COMPOTUBICHHUE. YEIbHOE CONPOTUBICHUE BEIECTBA.
[TocnenoBaTenpHOE, NapalIENbHOE, CMEIIAHHOE COCIUHEHUE TIPOBOIHUKOB.

Pabora osnektpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHOCTb
AIEKTPUUECKOrO TOKA.

DNEKTPOJBIKYIAsA CUJIA U BHYTPEHHEE COINPOTUBICHHUE HCTOYHHMKA TOKA.
3akon Oma i MOJTHOM (3aMKHYTO#) 3iekTprudeckoi 1enu. KopoTkoe 3aMbikaHue.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas u MpUMECHas MIPOBOJMMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBbIE TPHUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DJIEKTPOJIU3.



OneKTpuuecKuii TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCcTpoWcCTBA M MPAKTUYECKOE NPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIH AUO/,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYINPOBOIHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh COINPOTUBICHUS MIIMHAPUUECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CwMmelnaHHOE COEeIMHEHNE TPOBOIHUKOB.

[Ipsamoe w3MepeHHe dIEeKTpPOABMXKYLIEeH Ccuibl. KoOpoTkoe 3aMblkaHue
rajgbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil 1 MpOBOJIUMOCTh BO31yXa.

OIHOCTOPOHHSAS TPOBOJIUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3ydenne cmMenmaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 35IeKTPOABMKYIIEW CUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmonenue amekTpoiusa.

MexknpeamMeTHblie CBA3U

N3yuyenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMHd MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpadvu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYyYHOI'O
NO3HAHUS: SIBJIECHUE, HAy4uHbId (akT, rumnores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHM, JHWHEHHas QyHKIUA,
napabona, rurnepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (HYHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanudeckoe IBWKEHUE B KUBOW mpupoze, Auddy3usi, ocMoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPENAUH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJ, MOJIb
BEIECTBA, MOJISIpHAsA Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TE, )KUIKOCTEN U ra30B,



AJIEKTPUYECKUE  CBOMCTBAa  METAUIOB,  DJEKTPOJIUTHYECKAs  JAUCCOIMAINS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBWKEHUN C HCIIONB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AJIEKTPOOCBETUTENBHBIC TPUOOPHI, TAIIbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. I1eKmMpoOMacHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuTHL. B3anmoaencTBre MOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosie. Bekrop MaruuTHOW MHAYKIMHA. [[pUHIMTI Cynepno3uLMA MarHUTHBIX MOJEH.
JluHuyn MarHuTHOW WHAYKUMW. KapThHa JIWMHUNA MAarHUTHOW WHIYKUIHHW IIOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHOoe T1I0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
MIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBue npoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuia Jlopenua, €€ MOIyJIb U HalpaBiieHUE. J[BUKEHHE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBeHne DJIEKTPOMArHUTHOM MHAYKIMH. [lOTOK BeKkTOpa MarHMTHON
UHAYKOAHW. OJEKTPOABIKYIIAs CWIA HWHAYKUUH. 3aKOH AJIEKTPOMATHUTHOM
unaykunu dapasnes.

BuxpeBoe »snekTpuyeckoe mosie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJEKTPOABIKYINAA — CuUia
CaMOUHYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOABUrATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO TyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB € TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE 3EKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJBWXKYILIEH CHIJIBI MHAYKLIHUHU OT CKOPOCTH WM3MEHEHHUS
MAarHuTHOTO IOTOKA.

SIBiIeHME CAMOMHIYKITUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHrie MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanne aeicTBUSA NOCTOSSHHOIO MarHUTa Ha PaMKy € TOKOM.

UccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpallieHre SHEpruy Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKHUMH U
ANEKTPOMarHuTHIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHuUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BhIHYXIEeHHbIE MEXaHUUECKUE
kosneOanus. PezoHaHc. BeIHYX€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

Ilepemennplii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHJIBI TOKAa U
HAIPSKEHHUS.

Tpanchopmarop. IIponsBoacTBo, mepeaada u MOTpeOICHNE dIEKTPUIECKON
SHEPIUM. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: BJICKTPUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojieOaTeNbHON CUCTEMBI (MPYKUHHBIA WU
MaTEeMaTU4YECKUN MasiTHUK ).



Habmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaGntonenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COECIMHEHHH pE3UCTOpa, KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOpA.

Monenbs TMHUM 3JIEKTpONEpeiayu.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MajblX KoieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOro TOKA B LIEMU U3 MOCIEA0BATEIBHO COSIMHEHHBIX
KOH/IEHCATOpa, KaTYIIKU U PEe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUMHbLE B0JIHbL

MexaHnueckue BOJHBI, yciioBus pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHuss W JJMHa BOdHbL [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepenius u audpaxiys MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUS U3JyYEHUS 3JIEKTPOMArHUTHBIX BOJH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaraurHoii BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MPEIOMIICHUE, MOIspu3anus, 1udpaKims,
uHTeppeperurss. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHuTHbIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMTIBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYKAOIIEH CPEbl.

TexHuueckue ycTpoHCTBA M NPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUMAarHOCTUKAa B TEXHUKE M MEIULIMHE, panaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE NONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

Habmonenue orpaskeHus: ¥ MpenoMIICHUS MEXaHUUECKHUX BOJIH.

Habntonenue nnrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsi3 TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIATYIOU H
4acTOTOM KOJIEOAHUI.



HccnenoBaHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TTPETIOMIICHHUE,
noJistpu3anusi, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsgmMonMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3odpakeHuit B
IUIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroja MOJHOro
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB Oenoro cera. L[Ber.

Cobuparomue 1 paccenBaronye JuH3bl. ToHKas nH3a. POKYCHOE pacCTOsIHUE
U ONTUYECKasl cuiia TOHKOM JuH3bI. [locTpoenne n3olOpaxeHuii B coOuparomumx 1
paccenBarolnX JuH3ax. @opmylia TOHKOU JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTHKH.

BomnoBast ontuka. MHrepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cBera. JudpakuuonHas pemérka. YCIOBUE HaONMIOACHUS
[JIaBHBIX ~MaKCUMYMOB TIpM  NaJE€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, NPOCKIMOHHBIA anmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAasI
ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsamonuHeiiHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEOMIIEHUE CBeTa.
OnTtuyeckue npruOopBkl.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozenb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Mopaenu MUKpPOCKOIA, TEIECKOIA.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmonenne nucnepcuu cBera.

[TomyuyeHnue cnekTpa ¢ MOMOLIBIO MPU3MBL.

[Tonyyenue cekTpa ¢ NOMOIIbIO AU(PAKIUOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBera.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenue nokaszarenst NpeaIoMIICHUS CTEKIIA.



UccnenoBanne cBONCTB N300pakeHUN B JIMH3aX.
Habmonenue nucnepcuu cBera.

Pazngesn 6. OCHOBBI CIeHIUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHUECKOM MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEIBLHOCTU: MHBAPHUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHLIUIT OTHOCUTEIBHOCTA JUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHU U COKpaIlCHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEIITUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOSI.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. ®opmyna [1nanka cBs3u 3HEPrUn (POTOHA C €rO0 YACTOTON. DHEPIHs
U UMIyJbC (POTOHA.

OtkpeiTue u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DiHmreitHa misa dorodddexra. «KpacHas rpaHuia»
dotoaddekra.

Jasnenue cBera. OnwiTel I1. H. JIeOenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTogaTumK, comHeUHast 6aTapesi, CBETOANOI.

Jlemoncmpayuu

dotor( ekt Ha YCTAaHOBKE ¢ IMHKOBOM IMJIACTUHOM.

UccnenoBanne 3akoHOB BHelTHEro Gotodddekra.

Cseronnon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHHIO 0 -9acTHIIL.
[Lmanerapnas momens aroma. lloctynater bopa. M3nydenue u moriomieHue
(GOTOHOB TNpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPrHMM Ha Jpyro. Bumisl
criekTpoB. CIIEKTp YpOBHEW SHEPTUU aTOMa BOJOPOA.

Bonnossie cBoicTBa yactul. Bonusl ne bpoiiss. KopnyckynsipHO-BOIHOBOM
TyaJIA3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIN), J1a3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, r1abopamopnule pabomuwl

Habmronenue nuHEHYaTOro crekTpa.

Tema 3. Amommnoe a0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIHUE CIOKHOCTh CTPOCHUs siapa. OTKphITHE
paanoakTuBHOCTH. OnbIThl Pezepdopa o onpeeneHuto coctaBa paJuoaKTUBHOTO
wznyuenusa.  CpoictBa  anbda-, Oera-, ramma-usnydeHus.  BrausiHue
PaAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnaa. DIEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. Snepubie cuibl. Jledhekt Macchl spa.

SnepHble peakuuu. JlesieHue U CUHTES sIEp.

Anepnspiii peaktop. Tepmosnmepubiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE ACTIEKTHI AJIEPHON SHEPTETHKHU.

DneMeHTapHbIe YaCTULBL. OTKPBITHE IO3UTPOHA.

MeTtonbl HA0JIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YACTHII.

dyHnaMeHTaIbHbIe B3auMOAeHCTBUA. EMUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHu4eckue ycTpoHWCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3NPYIOIIUX YaCTHULL.

Yuenuueckuii skcnepumenm, nabopamopnule pabomol

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiaeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otansl pa3BUTHS acTpoHOMUU. [IpUKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro HebGa. Co3Be3mgusi, spkue 3BE3JbI, IUIAHETHI, WX BUIUMOE
JBIKCHHE.

Conneynas cucrema.

Connine. ConHeuHass akTUBHOCTb. Mcrounuk sHeprur CoyHIA U 3BE3.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIBHBIM KJIacC —
CBETHUMOCTb». 3BE3MBlI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3]l TJIABHOW IOCIIEIOBATEIIBHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Mueunbiii I[Tyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. PazOeranue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykTypa Beenennoi. MeraraiakTuka.

Hepeménnnle npobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

Halmtonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBI.

Hab6mronenus B reneckon Jlynsl, uianet, Mneunoro [lytu.

O6o0marmee NOBTOpPeHUE

Poar Qusukn u acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOM chepax MesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOM KapTHHE MHpA, poJib GU3HUECKON TEOPUU B
dbopMupoBaHUY MPEACTABICHUIN 0 (U3UIECKON KapTUHE MUPA, MECTO (HPU3UIECKOM
KapTUHBl MHpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeamMeTrHbie CBA3U

N3yuenne kypca ¢usuku 0a30BOro ypoBHsi B 11 kiacce OCyIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIO/IeHNE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: PpelIEHHWE CUCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX IMPOEKLUWH HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
oTpeieNIeHHE TUIOIIAIN TIIOCKUX PUTYp U 00BbEMA Tell.

buonoeus: »nekTpuueckue SBICHHUS B KHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaAHMS KPUCTAIITUIECKON PEIIETKU, CIIEKTPAIbHBINA aHATH3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpeNad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTEb, WHAYKIHWOHHAS I1€Yb, pajap, PaaUONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus (0a30BBI YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTHKEHUE CIIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro npeamera «Du3nkay JT0HKHbBL
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH OOyYaroIIuXxcsi PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHMCKOr0 OOIIECTBa, PAaCHIUPEHHE >KU3HEHHOTO
ONBITA M ONBITA AEATEIBHOCTH B IPOLIECCE PEANN3ALNNA OCHOBHBIX HAIPABICHUU
BOCIIUTATEIIbHON IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaAIOIIErocs] KaK aKTUBHOT'O U
OTBETCTBEHHOT 0 YJI€HA POCCUNUCKOro OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TIPa)KIaHCKOIO
o011ecTBa, y4aCTBOBAaTh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aUMOJIEVCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCUICKOMN IpakIaHCKON MIAEHTUYHOCTHU, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOr O TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCIJE B
JESATEIIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOHYMBOTO OYyAYIIEro;

4) 3CTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyuiero (pU3n4ecKoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS S



UHTEpEC K pa3iudHbIM cdepamM NpoPecCUOHATbLHONU JEATeIbHOCTH, B TOM
YHUCJIe CBSA3aHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPILIaTh OCO3ZHAHHBIN BBEIOOD
Oynyiei nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHIO B 00JIacTH
(GU3HKY Ha TIPOTSHKEHUN BCEU KU3HM,

6) IK0JIOrHYeCKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TIJI00ATHHOTO
XapakTepa SKOJIOTMUECKUX NpodieM;

MJIAHUPOBAHUE U OCYIIECTBIICHHUE ICUCTBUN B OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paCIIMpPEHUE OIbITa JIEATEILHOCTH JKOJOTHYECKON HaIlpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 (PUBUKE;

7) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UUECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAay4YHOH JIeATEeIbHOCTH, TOTOBHOCTh B MpOllEcCe
n3y4eHust PU3UKU OCYIIECTBIISITH MPOCKTHYIO U UCCIIEI0BATEIBCKYIO ICSITEILHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJbHBIE YUeOHbIE JeliCTBHS
ba3oBble JJornvyeckue aeiicTBUA:
CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIsITh eI MAEATEIBbHOCTH, 3a/1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH PAOOTY B YCIIOBHSAX PEaJbHOI0, BUPTYAJIBHOT'O
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.
ba3oBble nuccienoBare/ibCKue JAeiicTBHA.
BJIAJIETh HAYYHOM TEPMHUHOJOTIMEH, KIIOUEBBIMU IOHATHUSMH U METOJAMHU
(bu3nYecKOl HAyKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKON U MPOSKTHOU ACSITEIbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOI0B MO3HAHUS;

BJAJE€Th BHUAAMU JEATEIBHOCTH MO TOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBJISITH TIPUUMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
yTBEPXKJICHUH, 3a]1aBaTh TTApaMEeTPhl K KPUTEPUU PEIICHUS;

AHANIM3UPOBATH TIOJYYCHHBICE B XOJ€ PEIICHHUS 3aJadydl  Pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATH WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynmupoBaTh COOCTBEHHBIC 3aJadud B 00pa3oBaTEIbLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OI[CHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TICPEHOCHTHh 3HaHUS MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIIICHMS.

PabGora ¢ undopmanmei:

BJIa/IeTh HABBIKAMH TMOJMy4YeHHUsI MHPOpMAIUU (PU3UUECKOTO COMAEP)KAaHUS U3
UCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOWCK, AaHAJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETANNI0 WHPOPMAIMU Pa3IMYHBIX BHIOB W (GOpM
IPEJICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh NH(OPMALINK;

UCTIONB30BaTh  CpelcTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3ajJ1a4 ¢ COOII0AeHHEM TPeOOBaHUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(GOPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PM3MUYECKOTO COJCpXKAHUS B pa3NUYHBIX (opMmarax ¢
y4€TOM Ha3Ha4YCHHS WH(DOPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBHYIO
dopMmy mpencTaBIeHUs U BU3yaTH3aIuu.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (U3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MOPENNOCBUIKM  KOH(MDIMKTHBIX  CUTyallud W CMsTr4arth
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTMYHO HM3JIAraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYAIbHOU
paboTHI;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JEWCTBHA C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0I0 YiI€HAa KOJUIEKTHUBA;

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensTh poid € YYETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh PE3YJIbTAThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaX/I0T0 Y4aCTHUKA KOMaHbl B OOIINHA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIAITh IO3UTUBHOE CTPATErMYECKOE IIOBEAECHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISATh MO3HABATEIbHYIO JIEATENIbHOCTh B 00JacTH
Gu3MKU W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITETILHO COCTABJIITh IUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUS MPAKTUYECKOW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsaTh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHIA;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAUIMU B 00JacTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHUTh KOPPEKTHBBI B JICATECIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3Y/IHTATOB IIEIISIM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBHOM  peQuIeKCMW Kak  OCO3HaHUS
COBEpINAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TIO WX
CHI)KCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPH aHaJu3e pe3yIbTaToB
NeSITeNHbHOCTH;

IPUHUMATH ce0sl, TOHUMAast CBOM HEJIOCTATKU M JIOCTOMHCTRA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPU aHaJu3e pe3ylIbTaToB
NeSITeNbHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIUOKH.

B mporiecce mocTmkeHns TMIHOCTHBIX PE3YIHTAaTOB OCBOSHUS ITPOTPAMMBI 10
bu3uke 79 YpOBHS cpeaHero oOmero oOpa3oBaHusT Y 00yYaroImImMXxcs
COBEPIIIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJUIEKT, IIPE/ITOJIaraloui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITIOCOOHOCTh TIOHMMATh CBOE AIMOIIMOHAIIEHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHS COOCTBEHHOW 3MOITMOHATBLHOU CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTH aJanTHPOBAThCA K
HMOIIMOHAIEHBIM H3MEHEHHSIM H MTPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIONIECH CTPEMIICHHE K JOCTIDKCHUIO TEH U
yCTexy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE ICHCTBOBATh HMCXOAS W3 CBOHMX
BO3MO>XHOCTEH;

OIMMATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHIE
IPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOHQIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI

K xonny o6yuenus B 10 kjacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKON JESTEIIBHOCTH JIIOJIEM;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS W3YUYCHHBIX (U3UYECKUX MOJEIIECH:
MaTepHualibHasl TOUKa, UHEpIUalIbHasl CUCTeMa OTcu€Ta, abCOIMIOTHO TBEPOE TEIIO,
WJCaJIbHBIN ra3, MOJEIHU CTPOCHHUSI Ia30B, )KUIAKOCTENM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH PU3NIECKUX 3a]1a4;

pacrno3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPHUHM CTPOCHMS BEIECTBA U



AJEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUKEHUE,
CBOOO/IHOE TIAJICHUE TeJ, JIBIXKCHUE MO OKPYKHOCTH, MHEPIIUsI, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKUJIKOCTEH W TBEPABIX Tel,
U3MEHEHHE 00BhEMa TeN MpPU HarpeBaHWH (OXJIAKIECHUH), TETUIOBOE PaBHOBECHE,
UCIapeHue, KOHJEHCAIMs, IUJIABJICHUE, KPUCTAJIU3AIUs, KUIIEHHE, BIIA)KHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXAY NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, JJIEKTPU3ALMS Ted,
B3aUMOJICHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCMOJb3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIleHHE, CKOpPOCTb, YCKOpPEHHE, Macca Tena, CHJa,
UMITYJIbC T€Ja, KUHETUYECKasi SHEPIus, MOTEHUUAIbHAs YHEPrUsi, MEXaHU4YecKas
paboTta, MexXaHWYEeCKass MOIIHOCTh; MpPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICII MCHOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIIMYUHY C APYTHUMH
BEJIMYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCTIONB3Yys (U3MYECKHE BEJIMYMHBL: JaBJICGHUE Ta3a, TeMmIepaTypa, CpemaHss
KMHETUYECKAasl SHEPTHsl XaOTHUYECKOr'0 JBIKEHHUS MOJIEKYJ, CpeIHEKBaJApaTUuIHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOIO JIBUTATElNsl; MpPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJAB3YyEMbIX BEIMYMUH, HX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3HUECKYI0 BEIMUMHY C IPYTUMHU BEJIMINHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
siBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEIUYUHBI: JICKTPUUECKUM 3apsij,
AJIEKTPUYECKOE MOJIE, HAMPS)KEHHOCTD MMOJIS, MOTEHIHAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONUCAHUM TIPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMU;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, WUCTIONB3YS (U3HUECKUE
3aKOHBI W MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXpaHEHMUS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
OPUHIMI CYNEPHNO3ULIUA CUJI, TPUHIUI PABHOMPABUS WHEPIHMAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OO0BSCHATH OCHOBHBIC TIPHHIIMITHI ICHCTBHUS MAIIIWH, IPUOOPOB M TEXHUICCKUX
YCTPOWCTB; pa3inuyaTh YCIOBUS UX 0€30MACHOTO MCIOIh30BaHUS B IMOBCEIHEBHON
KU3HU;

BBITIOJTHATh DKCIEPUMEHTBI TI0 HCCIECIOBAHUIO (U3UYECKUX SIBICHUU W
NIPOIIECCOB C HCIOJb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHUH, TPHU STOM
dbopmyupoBaTh MpodsieMy/3aaauy U TUIIOTE3y YI4eOHOr0 SKCIIEpUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PH3NUSCKUX BEIHYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHHU;

UCCIICIOBAaTh  3aBUCHMOCTH  MEXAY  (PU3WYECKMMH  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpOBaTh PE3yJILTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BUJE
TaOJHIl U TPAPUKOB, JAETATh BHIBOIBI 110 PE3yIbTaTaM UCCIICIOBAHNS,

co0roaTh mpaBuiia O€30MacHOrO TpyJa MpH MPOBEACHUH UCCIEIOBAHUN B
pamMKax y4eOHOro JSKCIepUMEHTa, Y4eOHO-HCCIENOBATEIBCKOW W TPOEKTHOM
JESITENHHOCTU C HCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THble 3aJaud C SBHO 3aJaHHOW (PU3NYECKONW MOJEIBIO,
UCTIONB3Ys (PM3MYECKHE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a7a9u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXOMUMbIe NIl €€ PElIeHUs, TMPOBOAUTH PACUYEThl M OIICHWBATH PEaTbHOCTH
TIOJTYYCHHOT'0 3HAYCHUS (PU3NUECKON BETUIMHBL

pelIaTh Ka4eCTBEHHBIC 3a/1aUl: BBICTPAUBATh JIOTHUYECKU HEITPOTHBOPEUYHUBYIO
IENOYKY PACCYKICHHI C ONMOpOoW Ha H3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3HUYECKHE SIBICHNUS,

WCIIOJIb30BaTh MTPH PEIICHUN YICOHBIX 3a/1a4 COBPEMECHHBIC HHPOPMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEJICTABICHUS
y4eOHON ¥ HAay4YHO-TIONMYJSPHOM WHGPOpMALUK, TOJYYCHHOW W3 Pa3IMYHBIX
WUCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

NIPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU
1 TEXHOJIOT U,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HH IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;



pabotaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUOHAIBHO pacHpeneisTh OOSI3aHHOCTH H
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, al€KBaTHO OLICHUBATh
BKJIAJ] KQXJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE pacCMaTpUBaeMoil MpoOIeMBbl.

K xoniry o0yuenus B 11 kjacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MpUMEPax pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAapTHHBI MHpPA, B PAa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B TPAKTUYECKOW NEATEIBHOCTH JIFOAEH, LENOCTHOCTh U E€IUHCTBO
(pu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBI NPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJEIEH:
TOYEUHBINA IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siipa MpH pPEeUIeHUU (PU3NYECKHUX
3az1ay;

pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOLECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJECHCTBUE
MarHuToB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBUE MArHUTHOTO IIOJISI Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, dJIEKTPOMArHUTHbIE KOJICOAHHS U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XECHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuds W MOOJSpU3alMs CBETa, JUCIEpPCUsl CBeETa,
dbotoanekTpuaeckuii 3pdekt (poroaddekT), cBeTOBOE NaBIcHNE, BOSHUKHOBEHUE
JMHENYATOrO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHAas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3yYCHHbIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  TPOBOAMMOCTh  pPA3jJUYHBIX  Cpel) U

ANIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCHONB3Yysl (PU3UYECKHE BEITUYUHBI:
ANEKTPUYECKUIN 3apsl, CWIA TOKA, JIEKTPUUECKOE HANPSKEHUE, DJICKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKLIHUST MarHUTHOro modjsi, cwia Ammnepa, cuwia JlopeHna, WHIYKTUBHOCTb
KATYIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOIO MOJIEHW, MEPUOA MU YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsij M Ccuila TOKa B Mpolecce
FApMOHUYECKUX JJIEKTPOMArHUTHBIX KoOJeOaHWM, (QPOKYCHOE pacCTOSHHE W
ONTHYECKass CWUjia JIMH3bI, TIPU OMHCAHWM TPABUIHLHO TPAKTOBATh (HU3MUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh
dbopMyIIbI, CBA3BIBAIONINE TAHHYIO (DU3NUECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBIEHUS W IPOLIECCHI, HCIOJIb3Ys
¢busznueckre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUOJ] TOJypacaja, SHEPrus CBSI3U



ATOMHBIX SiJIep, MpPU OIMUCAHWM TMPABWIBHO TPAKTOBaTh (HU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONIME JIaHHYIO (DU3MUYECKYI0 BEJIUYMHY C JPYTUMH BEIWYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHBI;

AHAIM3UPOBATH (PU3NYECKHE IMPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NYECKHe
3aKOHbI M MIPUHLHUMNBL: 32aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIETBHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKk0H 3JIEKTPOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHHUSI
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHa ans Qororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTr0 3apsifia, 3aKOH COXPAHEHHUs MacCOBOI'O 4YHCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTHUBHOI'O pacmajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATh M300paKEHHUE, CO3/IaBAEMOE IUJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUW W
IPOLIECCOB C HCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IMPU 3TOM
dbopmynupoBaTh MpodsiemMy/3aaauy U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000pPYA0BAHMS, IPOBOIUTH OTBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUYECKHUX BETTUYMH C MCIIOIH30BAHUEM IPSMBIX
U3MEPEHU: TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUPOBATH pPE3YJbTAThI
MOJTyYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BHUAE TaOIUIl U TpadUKOB,
JienaTh BBIBOJBI MO PE3YJIbTaTaM UCCIIEI0BAHUS;

co0oaTh mpaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUH UCCIIEIOBAHUN B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOEKTHOU
JESTENbHOCTU C HMCMOJIb30BAHUEM M3MEPUTEIbHBIX YCTPOWCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacy€THble 3aJaud C SBHO 3aJaHHOW (PU3NYECKONH MOJEIBIO,
UCIOJIB3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIHI,
HEeOoOXOoUMbIe NIl €€ PEeIleHUs, MPOBOAUTH PacUYEThl M OICHUBATH PEaTbHOCTh
NOJy4EHHOI'0 3HAaY€HUSI PU3NYECKON BETUUNHBL;



pelaTh KaueCTBEHHBIC 3a/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IEMOYKY PACCY)KICHUH C OMOpOM Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nUecKue SIBICHUS;

UCTIOJIH30BaTh ITPH PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U TPEICTaBICHUS
y4eOHOM W HAy4yHO-TIONMYJSAPHON WHGPOpPMAIMU, TOJYUYCHHOW W3 Pa3IMYHbIX
UCTOYHHUKOB, KPUTUICCKU aHATTU3UPOBATH MOJTydaeMyr0 HH(POPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JECHCTBUS MAaIIWH, NPHOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3jinyaTh YCIIOBUSA UX OE30MaCHOIO MCIOIB30BAaHUS B MOBCEIHEBHOM
KHU3HH;

NPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAMOIIECIO MHpa, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HUKE B TOBCSTHEBHOM JKU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, TSI COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHUSI B OKPYIKAIOIICH Cperie;

paboTaTh B TpYIIE C BBIMOJIHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYMIBI, PAlMOHAIBLHO paCHpPEACNIATh OOS3aHHOCTH |
IUTAHUPOBATH JICATEIBPHOCTh B HECTAHAAPTHBIX CHUTYallHUsAX, aJCKBATHO OICHHBAThH
BKJIAJ[ KQKJIOr0 M3 YYaCTHHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpposbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpamMmblI Bcero odpa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
Pa3nen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
. 0 0
1.1 ®u3uKa U METOABI HAYYHOI'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6nunorexa LIOK
. 0 0
21 Kunemaritka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
. 0 0
22 Huramka ! https://m.edso0.ru/7f41bf72
bu6mmorexa LIOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubmmorexa [IOK
3.1 9 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
3.2 O 10 1 0
CHOBET TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnuorexa LIOK

@da30BbIE IEPEXOBI

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

Hroro no pazueny 24
Paznen 4. DJIEKTPOJAUHAMUKA
bubnunorexa LIOK

4.1 IICKTPOCTATHKA 10 https://m.edso00.ru/7f41bf72
4.9 [locTostHHBIN neKTpuUecKuid TOK. Toku B 12 bubnuoreka [IOK

' Pas3IMYHBIX Cpeax https://m.edso00.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpOMarHiuTHast 1 1 3 bu6mmoreka [IOK
' UHIYKIHS https://m.edso0.ru/7f41c97¢
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJTHBI
51 MexaHu4eCcKHe U JIEKTPOMarHuTHbBIE 9 0 1 bu6mmoreka [IOK
' KoJ1e0aHus https://m.edso0.ru/7f41c97¢
MexaHu4yeckre U 3IeKTPOMarHUTHbIE bu6mmoreka [{JOK
2.2 ) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1 0
3 Onriica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3aen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI cTIeIIMAIBHON TEOPUH bu6mmoreka [IOK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 C) i 6
JICMCHTDT KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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but6mmoreka [IOK
42 CTpoetiiie aToMa 4 https://m.edso0.ru/7f41c97¢
Bbu6mmoreka [JOK
4, A
3 TOMEHOS AP0 > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKHU

5.1 DJEeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU 7 E;Iiﬂ;j;f;(;frou}; £41607c
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o0mraromiee TOBTOPEHHE 4 E;I[?SH/I;I;T:;(;?%I; £41697c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonrTpoabnbie  IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchl

1 ®usuka — Hayka o npupojae. Hayunbie 1 0 0 bubnuotexa [JOK
METO/IbI ITO3HAHUS OKPYXKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32e2
Poinb u MecTo Gu3uku B popMUpOBaHUU

2 COBPEMEHHOM Hay4HOUW KapTUHBI MHUpPA, B 1 0 0 bubmorera [JOK

P . yi p vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETbHOCTH JIIOIeH
MexaHnyeckoe JBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 0 0 bu6nmoreka [IOK
newxeHus. [lepemenenne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHHue

bu6muoreka [IOK
4 PaBHOMEpHOE NPAMOIIMHENHOE IBU)KEHUE 1 0 0
P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOTUHEHHOE 1 0 0 bu6nmoreka [IOK
JBIKEHHE https://m.edsoo.ru/ff0c372e

5 CBobOonHOe majieHue. Y CKopeHue 1 0 0 bu6nmoreka [IOK
CBOOOJIHOTO TMa/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe nBuxeHue. JBrkenue 1 0 0 bu6nmoreka [IOK
MaTepHaIbHON TOYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun oTHOCUTENBHOCTH [ anuiest.

. bubmuorexa [IOK

8 Wuepunanpablie cuctemsl orcueTa. [lepBrlii 1 0 0

3akoH HrroToHa

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. Cuna. [IpuHuun cynepno3uiuu

9 cuit. Bropoit 3akon HeroToHa 115 bubmmorexa LOK
) P B https://m.edsoo.ru/ffOc3be8
MaTepHUATLHOU TOUKH
10 Tpertuit 3akoH Hpr0TOHA 17151 MaTepUaIbHBIX bu6nmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BCeMHUpHOTO TsroTeHus. Cuna bu6nmnoreka [IOK
TsKkecTu. [lepBas kocMHuUYecKast CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6muoreka [IOK
12 Cuina octu. 3akoH ['yka. Bec Tena
yHpyr Y https://m.edsoo.ru/ffOc3e18
Cuna tpenusa. Ko dumenrt tpenus. Cuia
13 cor OTiBneHI/m 1} (11)/1(1) BH)KeHHT:TeHa B bubamorexa [IOK
P pua https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WIIH Ta3e
[ToctynarensHOE U BpalaTelbHOE ABIKCHHE
14 a0comoTHO TBEPAOro Tesa. MOMEHT CHUIIBL. bubmuorexa LIOK
[Tneyo cunbl. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
Hmnynsc MaTepuaabHONW TOYKH, CHCTEMBI
15 MaTepuaibHbIX ToueK. IMIynbc cuiibl. 3aKOH bu6nmoreka [IOK
COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHHE
PaGota u momHOCT cuitbl. Kunetnueckas
16 9Heprusi MarepuanbHoi Touku. Teopema 00 bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHYECKOW YHEPTUU
[ToTenumansHas sHeprus. [loreHumanbHas
17 SHEprus ynpyro aeopMUpOBaHHON bu6mmoreka [IOK

npykuHsbl. lloTeHnmansHas 3Heprus rena
BOJIN3M IOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHbIe U HEMOTEHLUAIBHBIE CHJIBL.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOMN 3HEpPrun
CUCTEMBI TeJI. 3AKOH COXPaHEHMSI
MEXaHUYECKOHN HEPIrun

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

19

JlabopaTtopHnast pabota «VccnenoBanue CBs3u
paboThI CHJIBI C U3MEHECHHUEM MEXaHUIEeCKON
SHEPTUU Tella Ha MIPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

20

Kontponbhas pabora no teme «KnnemaTtuka.
JnHamuKka. 3aKOHbI COXpAHEHUS B
MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
newxkenue. Jqupdysus

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOACUCTBUSA
YyacTull BeuecTsa. Moenn CTpoeHus ra3os,
JKAJIKOCTEN U TBEPJIBIX TEI

23

Macca monexyn. KonndecTBo BeliecTsa.
[TocTostHHAas ABOTaAPO

24

TemnoBoe paBHOBecue. Temnepatypa u e€
usmepenue. [llkana remneparyp Lienbcus

25

Uneanpuenii raz B MKT. OcHoBHOE
ypaBuenne MKT

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

26

AOcoitoTHas TeMIiepaTypa Kak Mmepa
CcpeaHell KUHETUYECKOW SHEPTUH IBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

but6mmoreka [IOK
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

3axoH JlampToHa. I'a30BbIC 3aKOHBI

JlaboparopHnas pabota «ccrnenoBanue

28 3aBHCHMOCTH MEXIY IapaMeTpamu
COCTOSIHUS PAa3PEKEHHOIO Ta3a
29 M3omporieccsl B H1ealbHOM Ta3e U UX bu6nmoreka [IOK
rpaduyecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHeprus TepMOIMHAMUYECKOU
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bu6nmoreka [IOK
KonunyectBo Temiorsl v pabora. BuyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJICAIBHOTO Ta3a
but6mmoreka [IOK
31 Bryet Tertonepesat https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIOEMKOCTD BEIIECTBA.
bubmuorexa [IOK
32 KonnuecTBo TEMIOTHI MpH TEIUIoNepeaaye.
. https://m.edso0.ru/ff0c5¢c36
AnnabaTHBIN mpoIiecc
33 IlepBblil 3aKOH TEPMOJAVHAMUKH U €TI0 bu6numorexa [IOK
IIPUMEHEHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatuMocTs npoiieccoB B pUPO/IE. bu6nmoreka [JOK
Bropoii 3aKkoH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunun gevicreus u KII TermoBoi bubmuorexa [JOK
MalllHbI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapuo u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOIEMBI TEIJIOIHEPTETHKN
38 O6o6mmarommii ypok «MomnekysipHast bu6mmoreka [IOK
¢duznka. OCHOBBI TEPMOIMHAMHKIY https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
but6mmoreka [IOK
39 «MonekymnsapHas ¢puzuka. OCHOBBI

TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bu6nmoreka [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOcotoTHas U OTHOCUTEIIbHAS BIIAXKHOCTD bubnuorexa [JOK
Bo3ayxa. HacelieHHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bu6nmnoreka [IOK
KpUCTAIUIOB. JKHJIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUabl
43 IInaBnenue u KkpucTajun3anus. Y aejbHast bubmuorexa LIOK
TerioTa raBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpaBHEHHE TEIUIOBOTO OaaHca httos://m.edsoo.ru/ff0c6820
45 DIneKTpu3zanus Tei. DIEKTPUUECKUH 3aps. bubmuotexa [JOK
JIBa BH1a 3JIEKTPUYECKUX 3aPSA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOIHUKY, TUATEKTPUKH U
46 H(};)HprOBOI[HI/IKI/I. 3a;§H COXpaHEHUs bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO0 3apsiaa
47 B3aumopeiicteue 3apsnoB. 3akoH Kynona. bu6nmoreka [JOK
To4euHbIi JIEKTPUIECKUH 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUUECKOTO MOJIS.
48 [TpuHIUT CyNEPIO3UIINH SIIEKTPUUECKUX bubmmorera [IOK
. .. https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
49 PaboTa cuit 3eKTpoCcTaTHUECKOTo TOJIS. bubnmnoreka [IOK
ITorennuain. Pa3HoCTE TOTEHIINAIIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHMKY U TUDTIEKTPUKH B BuGmorexa LIOK
50 AIEKTPOCTATUYECKOM II0JIE.

I[I/IBJ'IGKTpI/I‘IeCKaH IMPOHHUIACMOCTb

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

DnextpoéMkocTh. KoHsiencaTop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTB IIJIOCKOTO KOHAECHCATOPA.
OHeprusi 3apsyKEHHOT0 KOHAEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHast pabota "H3mepeHue
AIIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpyHLMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMMPOBAJILHOIO allapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE JIEKTPOIIPHOOPOB

55

DONEeKTpUYECKUH TOK, YCIOBUS €ro
cymectBoBanus. [locrossunbiit Tok. Cuna
toka. Hanpsokenne. ConpoTusienue. 3aKoH
OmMa 7151 yyacTKa Lenu

56

[MocnenoBatenbHOE, MapaIeabHOE,
CMEIIaHHOE COCTMHEHUE IPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIIAaHHOTO COSJIMHEHUSI PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenna

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHnas pabora «3mepenune D/1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUS»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs POBOJUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DJIeKTpUYECKUi TOK B Bakyyme. CBOMCTBa

60 1
AJICKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
61 npuMecHas npoBoauMocTb. CBoiicTBa p—N- 1 bubmmorera LOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoa. [TomynpoBogHIKOBBIE TPHOOPHI
DNEeKTpUYECKHU TOK B pacTBOpax U
62 pacIuiaBax 3JIeKTPOJIUTOB. 1 bu6nuorexa LIOK
DNEKTPOIUTHYECKAS TUCCOLUALIM. https://m.edsoo.ru/ff0c82ba
DneKkTponaus
DJIEKTPUYECKUI TOK B ra3ax.
. . bubnuorexa [JOK
63 CaMOCTOSTEeTLHBIA U HECAMOCTOSITSITLHBIH 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nasma
DnekTpuueckue MpruOOpHI  YCTPOKMCTBA U UX
64 1| aKTIquCKOG 1| IEMeHEHHe };'I IZlBI/IJIa 1 bubmorexa [TOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
bubmuorexa [IOK
7 1
65 O0600marmul ypok «IEKTPOIUHAMUKAY httos://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme
66 «Onexkrpocraruka. IlocTossHHBIN 1 bu6nmoreka [IOK
ANEKTPUYECKNN TOK. TOKHM B pa3an4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBublit ypok. KonTposbhas pabota 1o 1 bu6nuoreka [IOK
TeMe "DneKkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronmii ypox mo 1 bu6nmoreka [IOK
temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne nupposBbIe
Tema ypoka Konrpoabubie | IIpakruyeckue
n/n Bceero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypchbl
[TocTosTHHBIE MarHUTHI U UX
1 B3aumojieiicteue. MarautHoe nosie. Bektop 1 0 0 bubnnoreka [JOK
MAarHuTHOM UHAYKIMH. JIMHUNM MarHUTHON https://m.edso0.ru/ff0c9778
WHAYKIAN
MaruauTtHoe 1ose NpoBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumonencreue 1 0 0 Bubmmorexa LIOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopHnas pabora «3yuenue 1 0 1 bu6mmoteka [IOK
MarHUTHOTO TOJIS KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MAarHMTHOTO MOJISl HA MPOBOJHUK C
4 tokoMm. Cunia Ammnepa. JlabopaTopHast pabora 1 0 1 bubnnoreka [JOK
«MccnenoBanue AEUCTBHS TOCTOSSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBe MarHUTHOT'O TOJISI Ha
5 IBIKYIIVIOCS 3apsDKEeHHYIO yacTury. Crina 1 0 0 bubmorexa LOK
YHYIo P o Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumsl Jlopenna
DOnekTpoMarHuTHas MHAYKIMs. [loTok
5 BEKTOpa MarHUTHOW uHAYyKmu. IJ1C 1 0 0
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuu Papanes
7 JlaGopatopHas pabora «lccnenoBanue 1 0 1 bu6muoteka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOM MHIYKIIUW https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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NuayKkTHBHOCTD. SIBIICHHE CAaMOMHIYKIIUH.
OJIC camonHAYKIMA. DHEPTUS MATHUTHOTO
TOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

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

TexHu4yeckue yCTpoNCTBa U UX MPUMEHEHUE:
MOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTEIb, YCKOPUTEIH
AJIEMEHTaPHBIX YaCTUILl, UHIYKIIMOHHAS MI€Yb

10

O6o6maromuii ypok «MarHuTHOE ToJe.
DJeKTpOMAarHUTHAS HHIYKITUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa no teMe «MarautHoe
II0JIC. BHCKTPOMaFHI/ITHa}I HHIOYKIHUA»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKHE KOICOAHU.
["apmonnueckue koneOaHusi. YpaBHEHUE
rapMoHHUYECKuX Koyiebanuid. [IpeBpamenne
SHEPTUU

bubmunorexa IHIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota «lccrnenoanue
3aBHCHMOCTH TepHO0/ia MaJIbIX KoJeOaHu
rpy3a Ha HUTHU OT JJIMHBI HUTU U MacChl
rpys3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJeOaH!s B U€aTbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMH
KoJie0aHUAMHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B HJICaTHHOM KOJIe0aTETHHOM
KOHTYypeE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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ITpencraBneHue o 3aTyxaroIuX KoJleOaHUsAX.
BbIHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHMUs.

bubmuoreka [IOK

16 Pe3onanc. Beinyx/1eHHBIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMATrHUTHBIC KOeOaHus
Ilepemennsblil TOk. CuUHYCOU1aTbHBII
17 MepeMEHHBIN TOK. MOIITHOCTh EPEMEHHOTO bubmuorexa [IOK
TOKa. AMIUTMUTYAHOE U AEHUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIBI TOKA M HATIPSKCHHUS
18 Tpancdopmarop. [IponsBoacTso, nepenada
U TIOTpeOJIeHIE STEKTPUUYECKOM SHEepTrun
YCTpORCTBO M IPAKTHUYECKOE TIPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, T€HEpaTopa brbamorexa HOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT 0 TOKa, TMHHUH dJIeKTpornepead
DKOJOTHYECKHe PUCKHU TPU TPOU3BOJICTBE
20 aneKTpodHeprun. KymbTypa ucronb30BaHust
AJICKTPOIHEPTHH B MMOBCEAHCBHON KH3HU
MexaHu4yecKkre BOJHBI, YCIOBHUS
21 pacnpoctpanenus. [lepuon. Ckopocth bubnnorexa [IOK
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[TorrepevHbIe U MTPOIOJILHBIC BOJHBI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3BYKa. bu6mmoteka [IOK
BeicoTa Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpUHIATIBEI PAAWOCBS3U U TEICBUICHHUS.
PasButue cpencts cBsi3u. Pannonokanus
25 Kontponbhas padota «KonebaHust 1 BOJIHBDY bubmmorexa [IOK

https://m.edsoo.ru/ffOcc6f8
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[IpsimonHeHOoe pacpocTpaHeHHEe CBETa B

26 OTHOPOIHOM cpejne. ToueuHblii HCTOYHUK bubnmorexa HOK
AHOPO pele. https://m.edso0.ru/ff0cd350
ceerta. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n300pakeHUH B MIIOCKOM bubmorexa LOK
' R p https://m.edsoo.ru/ffOcd4e0
3epkaie
IIpenomnenue ceera. [loiHOE BHyTpEeHHEE
28 oTpaxkeHue. [IpenenbHbIi yroJ mojxHoro bubmmorexa [IOK
P P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 Jlaboparopuas pabota «H3mepenue bubnmnoreka [JOK
MOKa3aTeJIsl TPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoenne n3o0pakeHuit B JUH3E.
30 ®opMyIia TOHKON JTUH3bI. Y BEIMUEHUE bubmmorexa [IOK
PMY. ’ https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlabopaTtopnast pabota «MccinenoBanue
CBOICTB M300paKEHUH B JIMH33X)
Hucnepcus cera. CloxHBIN cocTaB 0e10ro
32 cBera. L[Ber. JlabopaTopHas pabota
«Habmronenue nucnepcuu cBeTay
33 Wutepdepennms cBera. Judpakius cera. bubmmoreka [IOK
JudpakumonHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnnorexa [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTHyeckue npuOOpsI U yCTPOCTBA U
YCIIOBUS MX O€30MacHOr0 MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH KJIaCCHUYECKOM
. bu6nmorexa LIOK
36 MexaHukH. [TocTynatel cienuaibHON TEOpUr

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTENHLHOCTD OIHOBPEMEHHOCTH.

bubmunorexa IHOK

37 3aMeIJIeHre BPEMEHH M COKpAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfad2
DHEPrusi U UMITYJIbC PEISATUBUCTCKOM
38 gactuiilbl. CBSI3b MAacChl ¢ YHEPrUei u bubamorera OK
https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubmmorexa LIOK
CIIEIIMAJIbHOM TEOPUU OTHOCUTEIbHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyia [Inanka. DHeprus u bubmuoteka [IOK
UMITYJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U UccaenoBanue ¢potorddekra. bubnnoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororpdexra. YpaBHeHuE
42 aﬁHMTeIgI)Ha z[nqs)[(b(bomaq)(gema. «KpacnHas bubamorera OK
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 JlaBnenue ceeta. OmnpiTel I1. H. JIeGenena. bubnunorexa LIOK
XUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4yeckre yCTpOHCTBA U MPAKTUIECKOE
44 npuMeHeHue: (OTodIeMeHT, (DOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO
45 Pemenue 3agad mo reme «I€MEHTHI bubmuorexa [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbBITE
46 Pezepdopaa mo paccessHUIO 0-4aCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapuast MoJenb aToMa
47 [Toctynatel bopa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0afa
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48

W3nydenue u noryoieHue GoToHOB pu
IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS SHEPTHH
Ha Apyrou. Bunasl cnexrpos

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBeIe cBoiicTBa yacTull. BojHbI e
Bbpoitns. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
W3JIyYEHHE

bu6mmorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paIUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHuio cocraa
PaOAKTUBHOTO U3Ty4CHHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 0era-, raMma-u3JIydeHus.

Bausuue PAAUMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBI.
Anbda-pacnian. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-
U3ITy4eHHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B siipe. S nepHble
peakmuu. Anepusiii peakrop. [Ipodaemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
AJIEPHON YHEPrETUKH

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

54

OnemeHTapHbIe YacTULbl. OTKpBITHE
NO3UTpOoHA. MeToabl HaOMIOIeHUS U
pEruCTpaly J1€MEHTAPHBIX YaCTHLI.
Kpyrasriii cron «®yHaameHTanbHbIe
B3anMoieicTBUSA. EquHCTBO (hmsmueckoit
KapTUHBI MUPa»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3nHoro HeOa. Co3Besnus, spKue
3BE3]IBI, INTAHETHI, UX BUAUMOE JIBIKEHUE.
ComnHeuHast cuctemMa

56

Comnaue. ConHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJtHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM OCIIE10BATEIBHOCTH.
BuyTtpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJICTABICHUS O IPOMCXO0XKIECHUH U
sBosronnu ConHLa U 3BE3]

58

Mneunsiii [lyre — Hama ["anakTuka.
ITonosxenue u neuxkenue ConaHua B
INanmaktuke. ['anaktuku. YEpHBIE ABIPHI B
Allpax raJlaKTUK

59

Bcenennas. Pasoeranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyenue.
Meraranaktuka

60

HepemeHHHe HpOGJ’ICMH ACTPpOHOMHU

61

KonTtponbhas paboTa «71€MEHTHI
aCTPOHOMHU M aCTPOPHUIUKI

62

Ob6o6matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM M STHUYSCKOU
chepax nesITeIbHOCTH YeJIOBEKa

63

Ob6o6marommii ypok. Posib n mecto puznku
¥ aCTPOHOMHUH B COBPEMEHHOI Hay4HOU
KapTHHE MUpa




O6o6marommii ypok. Ponb dpuzudeckoit

64 Teopuu B GOPMUPOBAHUH TIPE/ICTABICHUI O 1
¢bu3nvecKoil KapTHHE MUPa
Ob6o6matomuit ypok. Mecto ¢puzndeckoit
65 KapTHHBI MUpa B 00ILEM psy COBPEMEHHBIX 1
€CTECTBEHHO-HAyUHBIX NPE/ICTaBIECHUN O
pupoJie
66 PesepBHbIii ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHasi UHAYKIUS
67 Pe3zepBublii ypok. Ontrka. OCHOBBI 1
CIeUaIbHON TEOPUU OTHOCUTENIBHOCTH
68 Pesepuslii ypok. KBanroBas ¢usuka. 1 bu6nuorexa [IOK
DNeMeHThl aCTPOHOMMHU U aCTPODUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» ®usuka, 10 knacc/ Msxumes I'. 4., Byxosues b.b., Corckuit H.H. nox
penakuueit [TapdentreBoit H.A., Akunoneproe obiiectBo «M31aTenbCcTBO
«IIpocsewienue»

» ®msuka, 11 xace/ I'eanenmreiin J1.3., bynatosa A.A., Kopaunses 1. H.,
Komkuna A.B., OOuiecTBO ¢ orpaHnyeHHOoi oTBeTcTBeHHOCThI0 «BIIHOM.
JlaGoparopus 3HaHM»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmnorexa [JOK

https://educont.ru/
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