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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUM K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COO, a Ttakxke ¢ yu€roMm (enepanbHO paboyel HpOrpaMmbl BOCIUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (QOpMUpPOBAHUE
€CTeCTBEHHO-HAYYHOU KapTUHBI MHpa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH UX ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTb PEATU3AINN MEXKIPEAMETHBIX
CBs3ell (U3MKM C €CTECTBEHHO-HAy4YHBIMU YYe€OHBIMH mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM W3y4eHHs] (U3MKU Ha YpOBHE CpPEAHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSA Kypca (DPU3UKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamMera «Pu3nka 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 GU3UKHA — CHCTEMOOOPA3YIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYeCKUX 3HAHMM  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
N3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcsa, B (GOpMUPOBAHHWE YMEHUN MNPUMEHSTh
HAy4YHbII METO]I TO3HAHUS NPU BBIIOJHEHUH UMH Y4€OHBIX HCCIEOBaHUM.

B ocHOBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHAaNa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mpegmnosaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTUYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEIACTBOM BBEICHHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JIeM palliOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TIPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYUHBIX SIBICHUN H
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPTraHHU3allid JKCIEPUMEHTANIBHOU AEATEIHHOCTA OO0YYArOIIMXCA.
Jlns  GazoBoro ypoBHS Kypca (U3HKH — OTO MCIIOJIh30BAHUE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M Ja0OpaTOpPHBIX padoT,
KOTOpBIC B MIporpaMMme 1o (pusuke oObeIMHEHBI B OOIIMA CIUCOK YUCHUYCCKHUX
NpaKTHYECKUX paboT. BolaeneHue B ykazaHHOM IepeuHe JabopaToOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJS M OUEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHuss kaOunera Qusuku. Ilpu o3ToM obecrneumBaeTcsi OBJaJCHUE
Oo0y4aloUMMHCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpPEHUs, HCCIEIOBAHUSA
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO THPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PELIEHUI0 PacdE€THBIX M KAauyeCTBEHHBIX
3anay. IIpu 3TOM Ayid pacy€THBIX 3a/ay NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJlaHHOM (PU3HUYECKON MOJEIIBIO, MTO3BOJISIOIINE TPUMEHATh U3YUEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTCKaHWS (U3MUECKHX SBICHUH W TPOILECCOB B OKPYXKaIOMIEH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOAENU IS CUTyallud IPAaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HA YPOBHE CpeaHEro o0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3NKE YUSHUUYECKUX MPAKTHYECKUX PadO0T M JIEMOHCTPAIIMOHHOE
o0opyI0oBaHuE.

JleMoHCTpanmoHHoe o0opyAoBaHHe (OPMHUPYETCS B COOTBETCTBHHM  C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH M OOECIICYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMmMe 1O (U3MKE KIFOYEBBIX JIEMOHCTpAIUNA s
UCCIICIOBAHUS  HW3YYaeMbIX SBICHHH W TPOIECCOB, OMIUPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyqOBaHWE I YYEHUYECKHUX MPAKTHUYECKUX pPabOT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamommxcs. TeMaTH4YeCKHe KOMIUIEKTHI
71a60paTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3yYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYarONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3y4eHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBaHne yMmMeHUN OOBSICHATH SBIEHUS C HCIOIH30BaHUEM
dbu3HUecKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (U3UKUA ISl PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne STUX 1eniel oOecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OOBbsCHEHHUsS] (PU3NYECKUX SBICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznueckol MoOJENbl0, 3aJady, MNOJApa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCcKorl MOJEIIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TJIAHUPOBAHMS U TIPOBEJICHUS
Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTaluu UHGOpMaIny,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboT SBIAETCA PEKOMEHIOBAaHHBIM, YYMTENb JellaeT BBIOOD
NPOBEJICHUS JIa0OPAaTOPHBIX pPAaOOT W OMBITOB C YYETOM HWHIWBUJYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®uszuka — Hayka o npupoze. Hayuynble MeTOAbl MO3HAHUS OKPYXKAIOLIETO
Mupa. Posibp 3KcnepuMeHTa W TEOpUHM B IIPOLECCE IMO3HAHUSA IPUPOIBI.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckue 3aKOHbI U TeOpHH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOUN ACATEIBHOCTHU JIFOIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKeHHE. OTHOCUTEILHOCTh MEXAHMYECKOTO JIBUYKCHMS.
Cucrema orcuéra. TpaekTopus.

[lepemerienrne, CKOpOCThb (CpedHsiE CKOPOCTh, MTHOBEHHAas CKOPOCThH) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U IEepEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSHHOM O MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTtsk. [lepron u gactota obpamienus. LleHTpocTpeMHuTeNnbHOE YCKOPEHNE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanne ABMKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY HYyTSIMH, MPONUICHHBIMM TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU NIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuHuun  otHocutensHocTH  ['anmmues.  Ilepseii  3akoH  Hbrorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtsiroreHusa. Cuma Tsbkectd. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoimkeHusi, kauenus). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT Cuilbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIyJibca Tejla. 3aKOH COXpaHEHUs HMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckast sHeprusi MarepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIUANIbHBIX CHWJI C M3MCHEHHMEM MEXaHWUYECKOW HSHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkeHue. Juddysusa. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeneid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEHEM KUHETUYECKOW DHEPIUMU TEIUIOBOrO JABMKEHMS dvactul rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOWCTBA U TMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHHE BeliecTBa, Qotorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUSA HACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoounamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y IEJbHAs TEIUIOEMKOCTH BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mipomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKOHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh Mpo1ieccoB B MPUPOJIE.

TermioBele  mamuabl.  [IpyHUOMOBI  AEHCTBUA — TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBHIX MamuHax. KoddduimeHT mnose3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEpPruM Tejia MPU COBEPIICHUU pPaOOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTypsl) Tella pu Terionepeaaye.

OnpiIT 1Mo ananabaTHOMY pAacIIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrnapenue u kurieHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BIAXXHOCTh BO31yxa. HacklmeHHbld map. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaJTU3alus. Y nenbHas Tersiora miasineHus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

HN3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DnekTponMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Teld. OJEKTpUYecKuil 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJHMKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHbli 37EKTPUUECKUI 3apsI.
Onektpuueckoe mnoJsie. Hanpspk€HHOCTh  anekTpuyeckoro mojsa.  [IpuHuun



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJeU. JIMHUKM HaANpPs:KEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  anextpocratruueckoro  moss.  [lorenuman.  PasHocTh
MOTEHIMANO0B. IIpOBOAHMKM © JAMANEKTPUKH B DIEKTPOCTATHYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOIIAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKH TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDkoyns—Jlennma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma AJisi TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkol 1ienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHI TOK B pacTBOpax W  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLUALNS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B Ta3zaxXx. CamMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckre yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmernianHoe COeIMHEHUE TIPOBOHUKOB.

[IpssMoe wu3MepeHue dIeKTpoABMKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpOoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TIPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4ETOM COJZIEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€l C KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napaboia, runepOosa, ux rpadUKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEIlIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, J3JEKTPOJMTHYECKAS IUCCOLMALINS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), IBUTaTEb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
[IOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKasl 3alllUTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[ToctosiHHbIE ~ MarHuThl.  B3auMoaeHCTBME  MOCTOSIHHBIX ~ MAarHMTOB.
MarautHoe mone. Bektop MarHuTHOM MHAYKUMM. [IpuHUOMO Cyneprno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMH. KapThHa JTWHUNA MarHUTHOMN
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TI0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOrO0 IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOT'O
IPOBOJIHHKA, KAaTylIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoeicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOJly/ib M HallpaBlIeHUE. [[BHKEHHUE 3apsKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM Tose. PaGota cuibl JlopeHiia.

SlBneHre 3IIEKTPOMAarHUTHOM HWHAYKIUH. [loTOK BEkTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAsA CHIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEINU HJIEMEHTapPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUSA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BBIHYK/IEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TNEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCICTBYIOIIEE 3HAUEHUE CWJIbl TOKa M
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mnepegada U MOTPEOICHHE SIECKTPUIECCKOM
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJieOATENbHOW CUCTEMBI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHHM ) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieoBaTEIbHOM COEIWHEHUU PE3UCTOpPa, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMaZHUNIHbBLE B0THbI

MexaHudeckue BOJHBI, yclioBUA pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHus: W JJMHa BOJIHBL. [lomepeuHble W MPOJOJIBbHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CxopocTb 3ByKka. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3IYyYEHHS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXCHUE,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsAMosnMHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN OKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbli yrojl IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

CobOuparome u pacceuBamomue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOuparonmx U paccenBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. WuaTepdepenumst cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB MNpH NaJA€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHE M TIPEIIOMJICHUE CBETA.
OnTudeckue mpudOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomul



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHvubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MeXaHuku.  llocrymarsl
CIIEUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WMHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PENSTUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®ortonsl. ®opmyna [lnanka cBsi3u sHeprun (HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.
OTtkpeiTue u uccnegoBanue Gorodddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA U TMPAKTHUECKOE TMPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lIloctymater bopa. W3nydyenue u mnorsiomeHue
GOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyro. Bumisl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmonenue nMHe4aTbIX COEKTPOB U3IIYYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TraMMma-H3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeilTpoHa. HyknonHas mopnens siapa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DOHeprusi CBS3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepekt Maccnl siapa.

SnepHble peakuuu. JleneHue U CUHTE3 s€Ep.

Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOTIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.

TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, ssnepHbIi peakTop, aToMHas 6omba.

Ilemoncmpayuu

CU€TYnK HOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtanbl pa3BUTHS acTpoHOMUHU. [IpuKkiaiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBMDKECHUE.

ConHeunas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHIla U 3BE3.
3BE31bI, NX OCHOBHBIE XapAaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJIbHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIABHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonokenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNIeHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Usl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usukm W acTpoHOMUHM B HDKOHOMUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NeaTenTbHOCTH YeI0BeKa, poJib U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOUN Hay4YyHOU KapTHHE MHpPA, POJb PUHUECKON TEOpUHU
B (GOpMHpPOBAHMU TIPEJCTAaBICHUNA O (QuU3MYecKoil KapTHUHE MHpPaA, MECTO
(bu3znueckoi KapTHUHBI MHUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCS C
y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOT'O
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnore3a, (puauyeckas BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOJ00MSI TpPEYTroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHS B JKUBOW MPHUPOJE, KoJieOaTeIbHBIC
JNBH>KEHUS B )KMBOW MPUPOJIC, ONTHYECKUE SBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJbHbIN
aHaJu3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIN4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHON JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHANBHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bY3UKH HAa POTSHXKEHUH BCEH KU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, OCO3HAHHUE TJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3ydeHUs:  (U3MKH  OCYHIECTBIISITh  NPOEKTHYIHO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEJIGHO  (pOpMyNIMpoBaTh W aKTyalIM3UpOBAaTh  MPOOJIEMY,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHST B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B IEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH paboOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIIICHUE TIPHA PEIICHUH KU3HEHHBIX TIPOOJIEM.
Bba3oBble ucciienoBaTeabCcKue JeiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIAJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATEILCKON M MPOECKTHON JESITeTbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH II0 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETald, MPeoOpa3oBaHUI0 W TPHUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HaXOJWTh apryMEHTBI /IS JI0Ka3aTeihCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIICHWS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OPUTrHHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

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

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJy4YEHUS MHPOpMALMU (PU3NYECKOTO COJIEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISATh IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlMU pPAa3IUYHBIX BHUJIOB U (hopm
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUNA B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHhl (PU3MUYECKOTO COACpPKAHUS B pa3iMYHbIX (dopMaTax ¢
yu€TOM Ha3zHaYeHUS MHPOPMAIUH U LIENIEBOM ayTUTOPUH, BEIOUpast ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYILIECTBIIATH 00IIEHHE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallMii W  CMsrdath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YIEHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHUU Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KAXKAOINO y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C [O3ULMU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATEIMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(M3UKH, TOCTOSTHHO TTOBHIIIIATh CBOM 00pa30BaTeILHBIA M KYJIbTYPHBI YPOBCHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



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

MPUHUMATh MOTHBBI W aAPTyMEHTBHI JPYTrUX TMPU aHAIW3E pPE3yJbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe 71 YpPOBHS cpeaHero oOmiero oOpa3oBaHus y 00ydaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIIJIEKT, TIPEIITOTar atoII i
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIFOYAIOIIETO CITIOCOOHOCTH MOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAIILHON Cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MECHCHHSIM U TMIPOSIBIISATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO 1IeJIU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATH €ro TPHU OCYIIECTBIEHUU OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obOyuenuss B 10 kjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKON ESITEILHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSMOJHUHEWHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBUKEHUE IO OKPYKHOCTH, HHEpIIHs,
B3auMojieicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBHXKEHHUE, CTPOCHUE KUIAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUM (OXJIAXKECHUH ), TETJIOBOE
paBHOBECHE, HUCTHAPEHUE, KOHJICHCALHUs, IJIABJICHUE, KPUCTAIIA3ALMS, KUIICHHE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZle, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJNB3Yys (HU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
paboTa, MexXaHWYECKas MOINHOCTh, NPH OMNHCAaHWW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UUYECKYIO BEJIUYUHY C JIPYTUMU
BEJTMYMHAMU;

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHHUSI MOJIEKYJ, CPEIHEKBaApaTUUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSSI DHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBUSI TEIJIOBOTO JIBUraTessl; MpU OIMHCAaHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HMCHOJIB3YEMbIX BEIWYHH, HX
00O3HAaYeHUsT W EAWHMIIBL, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIeHUs (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUMHBI: DJICKTPUUECKHUMN 3apsi,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTD TMOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONHUCAHUM TIPABWIBHO TPAKTOBAaTh (PUBMUYECKUA CMBICI HCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHWS W EIUHUIIbI; YKa3biBaTb (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3YS (PU3MUYECKUE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIUI CYNEPNO3UIUHA CUJ, NPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, EPBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPAaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAXKEHUE U YCIOBUSA (TpaHULbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO HCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI M0 MCCIEAOBAaHUI0 (DU3NYECKUX SBJICHUN W
MPOIIECCOB C HCIMOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBaTh mpolJeMy/3agady U TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYIOBaHMs, MPOBOJAUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJITh MPSIMbIE U KOCBEHHBIE U3MEPEHUs (DU3UUECKUX BEJIIMYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO W3MEPEHHS W HCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAy  (U3UYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yJAbTATHl TOJTYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DKCIEepUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOH U TMPOSKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOW (PU3UYECKOH MOJEIbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

peuaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBY IO
LEMOYKY pacCyXIEHUW C OMOpOil Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

UCII0JIb30BATh npd  pemieHud  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAITNH, TOTYy4YEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOLWIEr0 MHpa, B PAa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B TMOBCETHEBHOUN >KU3HH
U1sl obecriedeHus: 0€30MacCHOCTU MPU OOPAILIEHUHN C MPUOOPAMHU U TEXHUUYECKHUMU
YCTPOMCTBAMH, JJIsI COXPAHEHHUS 310POBbS U COOJIOJICHHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



pabotaTe B TpYIIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padoOTy TPYNIbl, PaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJJAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMAaTPUBAEMOM IPOOIEMBI.

K xoniy obyuenuss B 11 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX pOJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMECHHOM HAy4yHOM KapTUHbI MHUpa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIFOJAEH, LEIOCTHOCTh U €IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCINCH:
TOYEUYHBIN ANEKTPUUYECKHUI 3apsl, JIyd CBETA, TOUCUHbI UCTOYHHUK CBETA, A/ICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO fJipa NMpHU pPElIeHUU (PU3NYECKHUX
3a1ay;

pacno3HaBath (pu3nMYECcCKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DU3MKHU: AJIEKTPUUYECKAs] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJIEKTPOMATHUTHAs MHAYKIUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, JJIEKTPOMarHUTHbIE KoyieOaHUs U
BOJIHBI, TPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)X€HUE, MPEIOMIICHUE,
uHTepdepennus, audpakuus W MOJApU3AlUsS  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlieHHE, BOZHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aToMa BOJOpOJa, €CTECTBEHHAass U HUCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BEHIECTBA (IEKTPUUYECKHUE, MarHUTHBIE,
ONTUYECKHUE,  JJIEKTPUUYECKYI0  IMPOBOJUMOCTh  pPa3MYHBIX  Cped) U
ANIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), UCHONB3YAd (U3MUYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsl, CHIA TOKA, AJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
MHIYKIHMS MarHUTHOTO MojsA, cuia Amnepa, cuna JlopeHua, WHAYKTUBHOCTD
KATYIIKW, DHEPrus HJIEKTPUYECKOrO M MArHUTHOIO IIOJIEH, MEPUOJ M 4YacToTa
KonebaHuil B KojebaTeIbHOM KOHTYpe, 3apsd]l M cuja ToKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHUYECKAs CWJA JIMH3BI, TPU OMHCAHWM MPABUIBHO TPAKTOBAaTh (HHU3MUECKUN
CMBICIT HCIIONB3YEMBIX BEIWYMH, HX OO0O3HAYCHWS U EIUHUIIBI, YKa3bIBaTh
GopMmynbl, CBSI3bIBAIONIME JAaHHYIO (U3MUYECKYI0 BEJIUYUHY C JIPYTHMH
BEJINYMHAMU;

ONMCHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHS M IPOLECCHI, HCIOIb3Ys
(du3UYeCcKUe BEIMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M



4acToTa CBETa, SHEPIUs U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SiJIep, MPU ONHUCAHUU TMPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAUCHHUS U €JAUHUIIbI, YKa3blBaThb (POPMYIIbI,
CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHbI ¥ NMPUHUHUIBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBHOIO U MapaJIEIbHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHla, 3aKkOH BJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEUMHOTO pacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAHEHHs HMMITYJIbCa, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucCia, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHUEC W YCJIOBUS (TpaHUIlBl, OOJIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI MO MCCIENOBAaHUI0 (U3UUYECKUX SBICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX HU3MEPEHUM: MPU ITOM
dopmynupoBath mpoOieMy/3ajadyy U TUNOTE3y YYEOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMpPEIIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPECHUS] (PU3NYECKUX BEIUYWH, TPH
ATOM BBIOMPATH ONTUMAJBHBIN COCOO HM3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OJKCIIEPUMEHTA, Yy4eOHO-HCCIICIOBATEIHCKON U MPOCKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000opyI0BaHNS;

pemaTth pacy€THbE 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETBIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aja4H
BbIOMpaTh (QU3UYECKYIO MOJIEb, BBIACIITh (PU3MUECKHUE BEJIUYUHBI U (HOPMYIIBI,



HeoOXonuMble NIl €€ pelleHUs, TPOBOAUTH Pacu€Thl U OLIEHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pellaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUUYECKHA HEIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pelmieHUd  y4yeOHBIX  3ajad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[UU
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJydaeMyto HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBUS WX 0€30MaCHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTarb B TpyHNe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PA0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, alCKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3ienoB 1 TeM npposbie
Ne n/m pasi Konrpoabsubie | Ilpakruyeckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
11 ) 2
VISHIEA B METOZGL HAyHOTO HOSHAHMA https://m.edso0.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.eds0o.ru/7FALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1
OCHOBEI TepMO HAMIKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIE NIEPEXOIBI 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 pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 3 10
fletpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYEeCcKUi TOK. TOKM B 12 bubnuorexka [IOK
' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 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

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI clieMaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTUKU 6 httos://m.eds0o.ru/7FA1c97c
4.2 Crpoenue atoma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpoU3NKU 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOLIEE IOBTOPEHUE

61 | O%oGuaromes nowopeie ‘ om0 THHLsS
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 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrpoabsnbie | IIpakrnueckue o p
n/m Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa O MPUPO/IE.

1 Hayunrie MGTZI;BI HOI;HEHI/ISI 1 bubmmorexa HOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITETLHOCTH JIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [IOK
nBrokeHus. [lepemelnienre, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IPSAMOTMHEWHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoiHOE masieHue. Y CKOpeHue 1 bubnunoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 I[I]:I/I)KGHI/IC MaTepHUaabHON TOYKH IO 1 bubmiorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 bu6mmoreka [JOK



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

NHepunanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [JOK

o CYNepHOSHILHH CiLl. Bropoi %aKOH https://m.edsoo.ru/ff0c3be8
HrproTona nist MmaTepuanbHOW TOUKH

10 Tperun 3axoH HeroToHa 11t bu6mmoreka [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOTO TAroteHus. Cuna

11 TsKecTH. [lepBas kocMudeckas brbamorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ympyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/I)II)(GHI/II/I bubmmorexa [OK
TeNa B KHAKOCTH HTH rase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHoe U BpanaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [JOK
MowmenT cunbl. [lnedo cuiibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Nmmynbc cuiel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas sHEprus MaTepuaaIbHOW bu6nuoreka LIOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrun

17 [loTreHunanpHas SHEPrusl. bu6mmoreka [JOK



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

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTHsl TeNIa BOIM3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumansHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBsA3b pabOTHI
HETNOTEHIIMAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTUHU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

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

19

JlabopaTopHas pabota
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UMHOBOTO JKT'yTa

20

KonTtponpHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu CTpoeHUs ra3oB, KUJIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiectBa. IlocTosHHas ABoraz[po

24

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. Illkana remmeparyp



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

Lenbcus

Wneanpusii ras 8 MKT. OcuHoBHOE

bu6mmoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcCoJTIOTHAsl TEMIIEpATypa Kak Mepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuoteka [IOK
JBUKECHUSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTopHas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3omporiecchl B uAcaIbHOM ra3e v ux bubmmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0nI e€¢ m3MeHeHus. KoanduecTBo bubmuoteka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
rasa

bubnuoreka [IOK
31 Bupt Termonepeay https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEILIOEMKOCTH BEIISCTBA.
bubnmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbIN Mpo1Iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mporeccos B bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TCPMO AMHAMHKU

https://m.edsoo.ru/ff0c6230

[Tpunnun aeicteus u K111 remnoBoit

bu6mmoreka [JOK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTeTHKI
38 O6o0matomuii ypok «MomnekymnspHas bubnuoteka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa no teme
39 «MonekynsipHas ¢puzrka. OCHOBBI brommorexa [TOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
[TapooOpazoBanue 1 KOHIEHCAITHS. bubmmoreka [JOK
40
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH Bubnmorexa LIOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnuueckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [IOK
42 .
CBOMCTB KpuCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbIE MaTEPUaITbI
I1 .
PR S —— Bumonesa LIOK
s ' https://m.edsoo.ru/ff0c6708
CybOnumarus
bubnmoreka [JOK
44 b 0
PABHCHHC TCILIOROTO banarcd https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH bubnmnoreka [JOK

3apsn. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsizioB

[TpoBOIHUKH, TUINEKTPUKHU U

bu6mmoreka [JOK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
Bsaumonencrsue 3apsioB. 3aK0H
47 Kynona ToqeqHHI/fIa)neK NYECKUNA bubmmorexa [JOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaboTa cui1 3eKTpoCcTaTHYECKOT0
49 nois. [loren I/IaJ'Ip PasnocTh bubmorexa [OK
' tait. https://m.edsoo.ru/ff0c6f00
OTEHIINAJIOB
[TpoBOAHMKY U TUATICKTPUKH B
bubmmoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlunnekTpudeckas MPOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoeMkocTh. KoHeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPA. DHEPTUA 3apSKEHHOTO Brbmoreia IJOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTtopHnas padota "M3mepenune
EKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT 1ECTBYS U IPUMEHEHHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3alura.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiIeHHE EKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma Jyist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpOBOHUKOB. JIaGopaTopHas paboTa
«M3ydeHne cMemanHOTO COSANHEHNUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AMEKTPHUIECKOTO
ToKa. 3akoH J[xoynsa-Jlena

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

58

3axon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJIC ncTrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

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

59

PesepBHbiil ypok. KontposibHast
pabora o teme "ekrpoanHaMuka' /
Bcepoccuiickas nmpoBepouHas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuit ypok
«OnekTpoauHaMukay» [ Beepoccuiickast
IIpoBepoyYHas pabora

bubnuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs MPOBOIUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIIOB OT
Temneparypbl. CBEpXIpOBOIUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

62 DNEKTPUUECKUN TOK B BAKyyMe. 1
CBoUCTBA AIIEKTPOHHBIX TyYKOB
[TonynpoBOAHMKH, UX COOCTBEHHAsT U

63 IpUMECHasi poBoauMocTh. CBOMCTBA 1 bubnuorexka [IOK
p—~n-nepexoaa. IlomynpoBotHUKOBBEIE https://m.edsoo.ru/ff0c84ae
puOOopHI
DNEeKTpUUECKUU TOK B pacTBOpax U

64 pacIiaBax 3J€KTPOJIMTOB. 1 bubnuoreka [IOK
DNEeKTPOTUTHIECKAS TUCCOITAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DIIEKTPUYECKUH TOK B ra3ax.

65 CamocTosATENnbHBIN 1 1 bubnuoreka [IOK
HECaMOCTOSITENIbHBIH pa3psl. MoTHuUA. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DNEeKTpUYECKUEe MPUOOPHI U

66 YCTPOMCTBA U UX IPAKTUUECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBusia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30IacHOCTH
KounTponbHas paboTa no teme

67 «Qnekrpocraruka. [locTossHHBIN 1 bubnunoreka [IOK
3neKTpuieckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

68 PesepBHbIit ypok. O60061maronuit ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl:;l'l Tewma ypoka Bcero Konrpoapubie | - Hpakmirieckie i[:;:eﬂnﬂ :)Igg)al:():;:;eeﬂbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIyKIIUU
MarauTHO€ noJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBME€ MAarHUTHOTO NOJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6nuoreka [IOK
Cuna Jlopena. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHoW nuaykunu. J/C 1
WHJYKIUU. 3aKOH 3JI€KTPOMarHUTHOM



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

nHaykuuu Papaaes

JlabopaTopHas pabota
«HccnenoBanue sBIEHUA
BHCKTpOMaFHI/ITHOI\/JI WHAYKIOUW

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs 11€Yb

10

O6o0matromuii ypok «MarautHoe
moJie. DIeKTPOMarHUTHAST HHTYKITHSI»

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

11

KonTtponpHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpOMarHuTHasE MHIYKITHS

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHepruu

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl Ipy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMAriMTHBIMU KOJIeOaHHSIMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHEPTHUHU B UJCATIBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarmux
KoJieOaHusX. BeIHyXKIeHHbBIE
MexaHWJecKHe Koneoanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbId TOK. CUHYCOMAQTBHBIN
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEe 3HAUYEHUE CUJIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponuszBoacTo,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUN

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIIepe1ad

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE NIEKTPOIHEPTHUH.
KynpTypa ucnons3oBanus
JIEKTPOIHEPTHH B IOBCETHEBHON
KHU3HU



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

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka IIOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CKOpOCTB 3BYyKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. BoicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
o5 Kontponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHelHOe pacipoCTpaHEHHE
26 CBETa B OJJTHOPOJHOMU cpene. bubnuoreka [IOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
Otpaxxenue cBeta. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue Bubmmorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaJie
[Ipenomiienue csera. [lonHoe
28 BHYTpEHHeeE oTpaxeHue. [Ipenensubin bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUs
29 JIaGopatopHas pabota «/3mepeHue bu6nuoreka LIOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [loctpoenue nzo0paxkeHuii B bubnuoreka [IOK



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

nun3e. DopMyna TOHKOM JTUH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanne cBOMCTB
M300paXeHUH B JIMH3AX)»
Hucnepcus ceeta. ClnoxHbIN cOCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabota «Habmroienue aucnepcuu
CBETa»
33 WNnrepdepennus cera. Audpakuus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpruOOPsI M YCTPOHCTBA U
yCIIOBHUSA UX O€30MaCHOTO NPUMEHEHUS
['panutel mpuMeHUMOCTH
36 KJIAaCCUYECKOW MeXxaHuKkH. [loctynarsl bubnuoreka [IOK
CIIeLIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIFHOCTHU
OTHOCHUTETBHOCTH OHOBPEMEHHOCTH.
37 3aMeqeHne BpEMEHU U COKpAIllEHHE bubnnorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus 1 UMIYJIbC PENATUBUCTCKOU
. bubmuoreka [IOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUsl OKOS
KonTponpHas padora «OnTuka.
. bubnmuoreka [IOK
39 OcHOBBI crielInanbHON TEOpUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otonbl. Popmyna [nanka. Sueprus

bubmuoreka [IOK

40
¥ UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(exta. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHenue
- (11 P b bubmmoreka [JOK
42 OuvHmTerHa uig GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» potorpdexra
Jasnenue cBera. Onbitel [1. H.
43 JleOGeneBa. XUMHYECKOE IEUCTBUE bubmorexa LHOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenue 3amayd no remMe «J1€MEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Peszepdopna o paccessHHIO 0-4acTHIL bubmorexa IOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exoJIe aTOMaIch o HO?O OBHA bubmorexa [IOK
p pexon N g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha apyroi. Buapl ciekTpos
BoanoBble cBorcTBa YacTUI. BOJIHEBI
. R bubnmuoreka [IOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXKACHHOC U3JIYYCHUC

50

OTKpbITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopaa o onpenenenuto cocraBa
PaIMOAKTUBHOTO M3ITYYCHUS

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

o1

CporictBa anb(a-, 6era-, raMma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA )KHUBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B SI7IpE.

S nepubie peakuuu. AnepHbIA
peaktop. [IpoOiembl, TEPCTIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PEruCTpaLMK JIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3MYECKOU KapTUHBI MUPA»

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

55

Dtanbl pa3BUTHS ACTPOHOMUH.
[IpuxnagHOE U MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO HeOa. Co3Be3aus, sipKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nexeHre. CoJIHeUHas cucTemMa



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

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sHeprun CosiHIA U 3BE3]

57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3MbI TIABHOW
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MPEACTABJICHUS O TIPOUCXOXKICHUH U
sposrronuu CoJIHIA U 3BE3]T

58

Mneunsin [Tyte — Hama ["aakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. Yepusie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe uznydyeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas pabora « 911eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Pons Gusmuku u
ACTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeJIOBEKA

63

O6o6maromuit ypok. Ponbs u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa

64

O6o6maromuit ypok. Ponb




¢bu3nveckoit Teopun B GOPMHUPOBAHUHT
npeacTaBiIeHu 0 PpU3nIecKoi
KapTHUHE MUpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTHHBI MUPA B 00IIIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJCTABICHUMN O NPUPOLE

66 PesepBHbIi ypok. MarauTHOE nose.

DneKTpOMarHuTHasE WHTYKITUS

Peseprubrit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeOpHH
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBantoBas ¢puznka.
68 DJIEeMEHTBI aCTPOHOMHUH U

acTpoU3UKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax pojb U MeCTo (U3HKH B
GbOopMUPOBAHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B TPAKTHUYECKON JIEATETLHOCTH

monen

10.2

YYuThIBaTh TPaHUIIBl MPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJIEICH:
MarepuaigbHas TOYKa, WHEpIMaIbHAas CUCTEMa OTCuéTa, abCOIIOTHO
TBEPAOE TEIO, UACATBHBIN T'a3; MOJIETIM CTPOCHUS T'a30B, KUIAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIEKTPUYECKUN 3apsl — NpPU PEIICHUH

bu3ndecKux 3a1a4

10.3

PacnioznaBate (usnueckue sBieHus (Mpoiecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETHUECKONH Teopuu
CTpOEHHUSl  BEIleCTBa M  JAJNEKTPOAMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBH)KEHUE, CBOOOTHOE TMajeHHE
TeN, JBWKEHHE IO OKPY)KHOCTH, HWHEpIHs, B3aUMOJCWUCTBUE TEII,
muddy3us, OpOYHOBCKOE JBMIKEHHE, CTPOCHHE JKHUIKOCTeH |
TBEPABIX  TeN, UW3MEHEHHe o00béMa Ten TpU  HarpeBaHUU
(oxmakeHuu), TEIJIOBOE paBHOBECHE, UCIApEHUE, KOHICHCALUs,
IUTaBJIGHUE, KPHUCTAJUIM3allus, KUIIEHWE, BIAXHOCTh  BO3/YyXa,
MOBBILICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPHITOM COCY/IE,
CBA3b MEXJYy TMapaMeTpaMH COCTOSIHHS Tra3a B H30Ipoleccax;

QJICKTPHU3al M TCI, B3aHMOH€ﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBW)KEHHE, HCHOJIb3ys (U3ndecKue
BEJIMYMHBI: KOOPJIMHATA, MyTh, NEpEMEIlEeHHE, CKOPOCTh, YCKOPEHHUE,
macca Tela, CHJIA, MMIYIbC Tela, KHUHETHYeCcKas SHeprus,
NOTEHIMAJIbHAsl JHEeprus, MexXaHuueckas paboTa, MexaHHYeckKas
MOIITHOCTh; IIPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, MX OOO3HAYCHMs M EJUHMIBI, HAXOAUTh
(dopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C JIPYTUMHU

BCIIMYMHaAMH

10.5

OmnuceIBaTh HN3YYCHHBIC TCIUIOBBIC CBOMCTBA TE€I M TEIUIOBBIC




SBIICHHUS, HCHOJb3ysd (U3MYCCKHE BEJIMYUHBL JaBJICHHE rasa,
TEMIIepaTypa, CPEIHAS  KUHETUYECKas OHEPrusl  XaOTHYECKOTO
JBW)KCHUS  MOJICKYJI, CPEJIHCKBAJIpaTUYHAS CKOPOCTh  MOJICKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHSST  dHeprus, pabora rasa,
KOO(PQUIIMEHT TIOJE3HOTO JICHCTBUS TEIUIOBOTO JBUTATENS; TIPHU
OTHCaHUH PaBUIIBHO TPaKTOBATh busndeckuit CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHHS M CIUHHIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUUCCKYIO BEIHYUHY C APYTHUMHU

BCIIMYMHaAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKHME CBOWCTBA BEIECTBA W
JNEKTpUYECKHE  sBJIEHUSA  (TpoIecchl), UCHONb3yd (u3nueckue
BEIMYMHBI:  IEKTPUUYECKMM  3aps]l,  DIEKTpUYECKoe  IOJIE,
HAnpsDKEHHOCTh TOJIS, MOTEHIMAJ, pPa3HOCTh NOTEHLHUAIOB; MpH
OTMCAHWUU MPABWIBHO TPAKTOBATh (U3NYECKHI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAUYE€HHUS M €JWHHUIBI, YKa3blBaThb (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C  JIPYTUMHU

BCIIMYMHaAMH

10.7

aHAIM3UPOBATh (U3MUECKHE TPOLECCHl U  SBJICHUS, HCIOJIb3Ys
(bu3nYecKre 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n Il 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS MEXAHWYECKOW SHEPIuH,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHILIUIT CYNEPIO3UIUN CUJl, TPUHIUI
paBHOMpaBHsl MHEPLUMATBHBIX CHUCTEM  OTCYETa; MOJIEKYJISpPHO-
KUHETUYECKYI0O TEOPHIO CTPOCHMSI BEIECTBA, ra30Bble 3aKOHbBI, CBS3b
CpeIHEell KUHETHYECKOW JHEPrud TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COTIOTHOW TeMIEepaTypoil, MepBbl 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH Kyrnona; mpu sTtom
pa3nuyath CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe

BBIPYKEHUE U YCIOBHS (TpaHUIlbl, 00IaCTH) MPUMEHUMOCTH

10.8

OOBICHATL OCHOBHBIE IMPHUHIUIILI HeﬁCTBHH MalllvH, HpI/I60p0B u
TCXHUYCCKHX YCTpOﬁCTB; pa3jn4artb  YCIOBUS HX 0e30ImacHoro

HCIIOJIBb30BaHHs B HOBCGﬂHeBHOﬁ KHN3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEIOBAHUIO (DU3UYECKUX SIBJICHUM U
MIPOIIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
9TOM (GOpMYITHpPOBaTh MpoOneMy (3ahady) U THUNOTE3y Y4eOHOro
JKCMIEPUMEHTa,  coOupaTh  yCTAaHOBKY W3  MPEUIOKEHHOTO

O60p}/'Z[OBaHI/I$I, MMPOBOAUTD OIIBIT U q)OpMy.TII/IpOBaTB BBIBO/JBI

10.10

OCYH_IGCTBJ'ISITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘{CCKI/IX

BCJIMYHH, TIpHU 3TOM BBI6I/IpaTL OINTUMAJIBHBIN CHOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OIICHKU HOI‘pGL[IHOCTCfI I/I3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (PU3HUECKUMH BEITMUYMHAMH C
UCIIOJIb30BAHUEM IMPSAMBIX W3MEPEHMM; IPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHPOBATh pe3yJbTAaThl MOJYYCHHOH 3aBHCHMOCTH
¢u3uUecKnX BENIMYHMH B BHJE TaOIHIl U TPaQUKOB, AeIaTh BHIBOJABI MO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

Cobnromate  mpaBwia  0e30MacHOTO  TpyJa TpU  MPOBEACHUHU
UCCIIEIOBAaHM B  paMKax y4eOHOro OKCIIEpHUMEHTa, Y4eOHO-
HCCJIEI0BATENIBCKON M MPOEKTHOM NEATEIBHOCTH C HCIOJIb30BaHUEM

WU3MEPUTEIILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHUS

10.13

Pematey pacu€THbie 3aaud ¢ SBHO 3aJaHHOW (PU3UUYECKONW MOJEIbIO,
UCTIONB3Ysl (PU3NUeCKre 3aKOHbI M TPHUHIUIBI; Ha OCHOBE aHalM3a
YCIIOBHSl  3aJa4dl  BBIOMpaTh  (PU3MUECKYIO MOJIETb, BBIIEIATH
buszndeckue BEeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIIeHMUs,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATLHOCTh MOTYYEHHOTO 3HAYCHUS

(bU3NYECKOI BETUINHBI

10.14

Pematn KaueCTBEHHBIC 3a/1a4m: BBICTPanBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXACHUN C OTIOPON HAa M3y4YECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelIeHWHd Y4eOHBIX 3aJa4 COBPEMEHHBIE
UH(GOPMALMOHHBIE TEXHOJOTMHM JUIsl TIOWUCKA, CTPYKTYpUpPOBaHUS,
UHTEpIIpETallMl W TPEJCTABICHUS Y4EeOHOW W HAY4YHO-TIOMYJISIPHOMN
uH(GOpPMAIIK, TMOTYYEHHON M3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[TpuBoIUTH MpUMEpPHl BKJIa/Ja POCCUUCKUX U 3apYOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOILIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOPETHUYECKHE 3HAHHUS IO (PU3UKE B TOBCEIHEBHOM
JKU3HU Tl oOecrieueHrst 0€30TacCHOCTH IIPH 0OpaIieHUH ¢ MpUOopaMu
U TEXHUYCCKUMHU YCTPONCTBaMH, JUISI COXPAaHCHHS 3JI0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHH B OKPY)KaIOH_Ieﬁ cpeac

10.18

PaGoTtaTh B rpymnme c BBINOJHEHHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  palMOHAIBHO  paclpenensiTh
00s3aHHOCTH M IJIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX
CUTYallUsX, a/IeKBaTHO OIIGHWBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB

IPYIIBI B pELICHHE pacCMaTPUBAEMOM MPOoOIeMbl




11 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEr0 001Iero 00pa3oBaHus

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poOJdb W MECTO (PU3UKH B
(GOpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B TPAKTHUYECKON JIEATEIbHOCTH

JIOAEH, HENOCTHOCTh U €JMHCTBO (PU3UUYECKOI KapTUHBI MUpa

11.2

Y4uThIBaTh TPAaHULBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEIICH:
TOYEYHBIN NIEKTPUUECKUM 3apsf, AAEpHAst MOJEIb aTOMA, HYKJIOHHAs

MO/I€JIb aTOMHOTO si/ipa MPH pelieHny (prU3nUecKux 3a1ad

11.3

PacnioznaBate (usnueckue sBieHUs (MpoIlecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMHUKA W  KBAaHTOBOW  (DU3MKH:
AIIEKTPUYECKasi MPOBOJUMOCTB, TEIUIOBOE, CBETOBOE, XHUMHUECKOE,
MarHuTHOE JIEeUCTBUSL  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
QJIEKTPOMArHWTHasE WHAYKIWS, JeHCTBHE MAarHUTHOTO TIOJNsl Ha
OPOBOAHMK C TOKOM U JABWXKYIIMWCA 3apsl, SJIEKTPOMarHUTHBIE
KojeOaHusT W BOJIHBI, NPSAMOJIMHEWHOE pacCHpOCTpaHEHUE CBETa,
OTpaXEHUE,  TpelomMiicHHe, uHTephepeHius, audpakmous wu
noJIsIpuU3aIusl CBeTa, AWCIepcHust cBeTa, (porornekrpuueckuii dpdext
(boToapdexr), cBeTOBOE MaBIICHHWE, BO3HHUKHOBEHWE JIMHEHYATOTO
CIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas M  HCKYCCTBEHHas

PaAUOAKTHUBHOCTD

11.4

OnuceiBaTh  HM3y4YE€HHbIE CBOICTBa  BemlecTBa  (DIEKTPUUECKUE,
MarHuTHbIE, ONTUYECKUE, DIECKTPUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbIX
Cpel) ¢ DJICKTPOMAarHUTHbIE SIBJICHUA (IIPOIECCHI), HCIOJb3Ys
dusznyeckue BENUYHMHBL:  OJCKTPUUYECKUU  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANpPSDKEHHE,  JJIEKTPUYECKOE  COMPOTHBIICHUE,
pa3HocTh noTeHnuanos, DJIC, pabota Toka, MHIYKIMS MarHUTHOTO
noyig, cuina Awmmepa, cuia JlopeHua, WHAYKTUBHOCTh KATYIIKH,
SHEPTHsl ANEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MepHoJ M 4acToTa
Kose0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps] U CHIJia TOKa B MpoIiiecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KoJieOaHu, dokycHoe
paccTosiHMe W ONTHUYecKas CHJia JMH3bI, MPU OMUCAHUU TPABUIBHO
TPakTOBaTh (U3WYECKUH CMBICT HUCHOJB3YEeMBIX BEIHYMH, UX
0003HAaYeHHs] W EJUHUIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIINE

JTAHHYIO (PU3MUYECKYIO BEIUYHHY C IPYTUMHU BEIUYNHAMU




11.5

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA W MPOLCCCHI, MCIIOJIb3YA
(I)I/I3I/I‘-IGCKI/IG BCJIMYHHBI: CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, IAJIMHA
BOJIHBI M 4YaCTOTa CBCTA, ODJHCPIUA W HMIIYJIbC (1)OTOHa, nepuon
nojrypacnajaa, OHEpTrus CBA3M AaTOMHBIX SAACpP, IMPU  OIMMCAHUU
IMPpaBHUJIbHO TPAaKTOBATb (1)H3H‘ICCKHﬁ CMBICJI HUCIIOJIB3YEMbIX BCJIIMYHUH,
nx o0o3HaueHHUd U CAVHUIBI, YKa3bIBATb (1)OpMy.HI)I, CBA3BIBAIOIINC
JaHHYIO (bHBH‘IGCKYIO BCIIMYMHY C APYTUMHU BCINYUHAMU, BBIYUCIIATD

3HaueHUE (PU3UICCKON BEITUUMHBI

11.6

AHanu3upoBath (PU3UYECKHE TIPOLECCHl W  SBJICHUS, HCIHOJIB3YS
dbu3ndeckue 3aKOHbBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIeIOBATEILHOTO W TapaJlJICIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3aKkoH J[xoyns — JIeHna, 3aKOH 3JIEKTPOMarHUTHOW MHAYKIHMH, 3aKOH
MPSIMOJIMHEHTHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ MPEJTOMJIEHUS]  CBETa, ypaBHEHHE  OWHINTEHHA  JUIsS
doTorddexrra, 3aKOH COXpaHEHHS DHEPTHH, 3aKOH COXpaHEHUS
WMIYJIbCa, 3aKOH COXPAaHEHHsI DJIEKTPUYECKOTO 3apsija, 3aKoH
COXpaHEHHs  MacCOBOTO  YHCIA, TMOCTyJaTel  bopa,  3akoH
paaMoaKTUBHOTO  pacmaga; TMpH O3TOM  pa3inyarh  CJIOBECHYIO
bOpMYITMPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPAKCHHE W yCIIOBUS

(TpaHuIipl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIlpaBJICHUEC BCKTOpa HWHAYKOWH MAardHuTHOI'O IIOJIA

MPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuJibl JIopeHna

11.8

CTpOI/ITB H  OIIMChIBATh I/I306pa)K€HI/IC, co31aBacMO€  IIJIOCKHUM

3€pKajIoM, TOHKOU JIUH30M

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUN U
IIPOIIECCOB C MCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPECHUM; MPH
stoM (opmyaupoBaTh MmpobseMy (3amavdy) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  MPEIUIOKEHHOTO

060py,Z[OBaHI/I$I, IMPOBOAUTD OIIBIT U q)OpMy'J'II/IpOBaTB BBIBO/JIbI

11.10

OCYH.[GCTBHHTB NpsAMbIC W KOCBCHHBLIC HN3MCPCHUA (bPI?»I/I‘ICCKI/IX
BCIIMYHH, IIPH 2TOM BBI6I/IpaTL ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA H

HCIIOJIBb30BaTh U3BCCTHBIC MCTOAbI OIICHKU HOFpCH.IHOCTCﬁ H3MepeHI/II>’I

11.11

HccnenoBaTh 3aBUCUMOCTU (PM3UUECKUX BEIMYHMH C MCIOJIB30BaHUEM
OpSIMBIX ~ M3MEPEHMH; TP OTOM  KOHCTPYUPOBAaTh  yCTAHOBKY,
(GUKCHpOBaTh PE3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJIe TaOIMI U rpadUKOB, A€1aTh BBIBOJBI 110 pe3yibTaTaM

HNCCIICOOBAaHUA

11.12

CoOmronate  mpaBuiia  0e30macHOrO  TpyAa MpU  MPOBEAECHHU




UCCIEeIOBaHUM B paMKax ydeOHOro OJKCIepuMEeHTa, y4eOHo-
HCCIIEIOBATEIBCKOW M MPOEKTHOW AEATEIBHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00pPaToOpHOro 00OpyAOBaHUS

11.13

Pemate pacu€rHbie 337a4d ¢ SBHO 33aJaHHOW (DPU3WYECKON MOMEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHbl M TPUHIIMIIBI, Ha OCHOBE aHaW3a
yCIOBHS  3a/Ja4d  BBHIOMpAaTh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢u3udeckne BeTHMUUHBI U (HOPMYIIBI, HEOOXOUMBIE ISl €€ perieHuUs,
IPOBOAMUTH PACUYETHI U OLIEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUYEHUS

(bu3NYEeCKO BETUMINHBI

11.14

Pemarp KaueCTBEHHBIE 3a7a41: BBICTPauBATh JIOTUYECKHU
HEMPOTHUBOPEUHBYIO LEMOYKY PACCYXKJIECHHUN C OMOPOl Ha M3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUA

11.15

Wcnonb3oBarh npu  pemieHUMH y4eOHBIX 3a/7ad  COBPEMEHHBIE
WH(OpPMALlMOHHBIE TEXHOJOTMH JJIs TOHCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpeTalii U MpeICTaBlIeHHUs] y4eOHOM M HayYHO-TIOMYJISIPHOMN
nH(popMalny, TOJYYeHHOW U3 Pa3IUYHBbIX MCTOYHHUKOB;, KPUTHUYECKH

aHAJM3UPOBATh NOJIY4aeMyI0 HHPOPMALHIO

11.16

OOBSACHATh MPUHIMIBI JASUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh ycJIOBHS MX 0€30MacCHOrO MCIOJB30BAHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoIUTH MpUMEpPHI BKJIaJa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3sBUTUC TEXHUKU U TEXHOJIOTHI

11.18

Hcronp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOU
JKU3HU JUTsl oOecrieueHrst 0e301acHOCTH ITPH 0OpaIieH!uu ¢ mMpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JUISI COXPaHCHHS 3JI0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B OKPY)KaIOH_Ieﬁ cpeac

11.19

PaboTats B Tpymme € BBIIOJHCHUEM Pa3IMYHbIX COLMUAJIbHBIX pOJ'ICﬁ,
IJIaHUPOBATb pa60Ty T'pYIIIIbI, pannoOHaJIbHO pacpeacisaTb
00SA3aHHOCTH H IUIAaHUPOBATL  ACATCIIbBHOCT B  HCCTAHAAPTHBLIX
CUTyalludX, AACKBATHO OILICHHBATH BKJIAJ KaXXJA0ro H3 YYaCTHHUKOB

IPYIIIBI B PELICHUE PacCMaTpUBAEMOM poO1eMbl




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasjaena

Kona nposepsiemoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUA

11

®usuka — Hayka o0 npupoae. Hayunble
METO/Ibl IO3HAHUS OKpYXKarouiero mupa. Posb
DKCIIEPUMEHTa W TEOpUM B  IIpolecce

MO3HAHUS NPUPOABI. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanne (U3NYECKUX SBICHUN U
nporieccoB. Hayunsie runores3sl. Puznyeckue
3aKOHBI W TEOPUHU. ['paHUIBI MPUMEHUMOCTH
bu3nuecKux 3aKOHOB. [TpunITIT
cooTBeTcTBUs. Poinb u mecto ¢u3MKU B
dbopMHUpOBaHUH COBPEMEHHOM HAay4YHOU
KapTHUHBI MUpa, B MPAKTUYECKON

NEeITEeIbHOCTH JIIOAEH

MEXAHUKA

###HParfH#KUHEMATHKA

2.1.1

MexaHndyeckoe JBUKCHUC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O ABUKCHUA. Cucrema orcuéra.

Tpaekropust

2.1

2.1.2

[lepemenienue, CKOpOCTh (CPemHsAs CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) W YCKOpEHHE
MaTepUaIbHOW TOYKU, MX MPOCKIUU HA OCH
CUCTEMBI KOOpJMHAT. Crnoxenue

NEPEMEIEHUN U CI0XKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JBIJKECHHE. I'paduxu
3aBUCUMOCTHU KOOpIMHAT, CKOPOCTH,
YCKOpEHUH, IIyTH u IIEPEMEILECHUS

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU




2.1.4

CBoOoiHOE TTaficHHne. Y CKOpEHUE CBOOOTHOTO

najacHus

2.15

KpuBomuneiinoe nBuwxkeHue. PaBHOMepHOE
JBHMXKCHHUEC MaTepHaHbHOﬁ TOYKHU 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAsA
CKOPOCTBb. ITepuon u 4acToTa.

LlenTpOCTpEeMUTENBEHOE YCKOPEHHE

2.1.6

Texnnueckue YCTpPOMCTBA: CIIUJIOMETD,
JBIJKCHHE CHaps0B, LEIHBIE U PEMEHHBIC

nepeaayun

2.1.7

[IpakTrnyeckue paboTHhI. N3mepenne
MI'HOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXIY IYTSAMHU, NPONICHHBIMU
TEJIOM  3a  TOCJeNOoBaTelbHbIE  PaBHbIE
NPOMEXYTKH BPEMEHHU MPU PaBHOYCKOPEHHOM
JIBMOKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM
Hymo. M3ydeHne NBH)KEHUs [IapuKa B BSI3KOU
KUIKOCTU.  M3ydyeHue  NBIWKEHHsS]  Tena,

OpOIIEHHOTO TOPU30HTATBHO

2.2

###Par#H# IMHAMUKA

2.2.1

[TpuHnun OTHOCHTEIIbHOCTH Iamnes.
IlepBbiii 3akoH Hpbrorona. HMHepuuaabHbie

CUCTEMEI OTCUETA

2.2.2

Macca Ttena. Cuna. [IpuHuun cynepnosunuu

CHJI

2.2.3

Bropoii 3akon HproToHa i1 MaTepHaIbHOM
TOYKM B WHEPIHATBHOW CHCTEMe OTcuéra
(MUCO). Tperunit 3akon HerooroHa  mis

MaTCPpHAJIbHBIX TOUYCK

224

3akoH BCCMUPHOT'O TATOTCHUS. Cua TsDKecTH.

HepBa;I KOCMHUYCCKast CKOPOCTh. Bec tema

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHMS W CWiIa  TPEHUS  IIOKOS.

Kosddunment tpenus. Cuna conmpoTUBICHUS




IIpu ABMXXKCHUU TCJIA B )KUJAKOCTH WJIA I'a3C

2.2.7

[TocrynmarenbHoe W BpamiaTesbHOE JIBUKCHHE

a0COJIIOTHO TBEPJOTO Tea

2.2.8

MoMeHT cuiIbl OTHOCHTEIHRHO OCH BpaliCHUA.
[Ime4yo cunbl. YcioBus paBHOBECUS TBEPIOTO
tena B UCO

2.2.9

TexHuyeckue  yCTpOMCTBA:  MOMALIMITHHUKH,

JABMKCHUE UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue pabotsl. M3yueHue NBIKEHUS
Opycka 10 HAaKJIOHHOM MJIOCKOCTH TMOJ
JICICTBUEM HECKOJIBKMX cuil. HccnenoBanue
3aBUCHMOCTH CWJI YIPYIOCTH, BO3HHKAIOLIMX
B nedhopMHupyeMol MpyKWHE U PE3UHOBOM
obOpazlie, OT BeIMYMHBI MX JAepopmaluu.
HccenenoBanue yciaoBuid paBHOBECHS TBEPIOTO

T€JI1a, UMCIOUICTO OCh BpalllCHUA

2.3

###Par###3AKOHDBI COXPAHEHW B MEXAHUKE

Nmnynse mMarepuaqibHOM TOYKH, CHCTEMBbI

2.3.1 MaTepHaIbHBIX TOYeK. Mwmmynasc cuimbl u
M3MEHEHUE UMITYJIbca Tea
232 3akoH coxpanenuss wumnyiabca B HCO.
o PeakTuBHOE ABMIKEHHE
2.3.3 Pabora cuisl
234 MoOIIHOCTH CHJIBI
235 Kunernyeckasi sHEprusi MaTepHalIbHON TOUYKH.
- Teopema 0 KHHETUYECKON SHEPTUU
[TorenimansHass sHeprus. lloTeHnmanbHas
236 SHEPrus VIIpYyTro neopMHPOBAHHOM
- npyxunbl. [loTeHimanpHas dSHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMJIH
[ToTeHumanbHble M HEMOTEHIIMATLHBIC CHIIBL
237 Cs3b  pabOTHl HEMOTEHUIHUANBHBIX CHIT C

N3MCHCHHEM MEXaHMYECKOH SHEprun

CHUCTEMbI TCII. 3aKoH COXpPaHCHHUA




MEXaHU4YECKOHN SHEPIUH

2.3.8 Yupyrue u Heynpyrue CToJKHOBEHUS
239 TexHu4ecKkue yCTpONCTBA: IBUKEHUE DAKET,
- BOJIOMET, KOIIEep, IPYKUHHBIN [TACTOJIET
[IpakTrueckue pabotel. W3ydeHue cBsi3u
2310 CKOpOCTE Te€l TMpH HEYIPYyroM yJaape.

UccnenoBanue  cBsi3u  paboOThl  CUJIBI €

M3MEHEHHEM MEXaHUYECKOM OHEPTHUU TCIIa

MOJIEKVJISAPHASA ®U3UKA U TEPMO/IMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHBIE TMIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHYECKOMN TEOPUH. BbpoyHoBckoe
neuxenue. uddysus. Xapakrep IBUKEHUS U

BSaHMO)IefICTBPISI HacCTHll BEOICCTBa

3.1.2

Mogen CcTpoeHHMs Ta30oB, JKHUJIKOCTEH U
TBEPIABIX TeM W OOBSCHEHHE  CBOWCTB

BEIECTBA HAa OCHOBE DTUX MOJEIEHN

3.1.3

Macca wMonekyn. KonmdectBo — BemiecTna.

[TocrosiHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e€

u3Mmepenue. [llkana remneparyp Llenbcus

3.15

Monens UJeaIbHOI0 rasa. OcHOBHOE
ypaBHCHHE MOJICKYJISIPHO-KUHETHYECKOM

TECOpPHUH UJACATIBHOIO I'a3a

3.1.6

AOcomoTHas TemrepaTypa Kak Mepa cpenHei
KUHETUYECKOM SHEPruu TEIIOBOTO JIBUXKEHUS

yactul raza. lllkana remnepatyp KenbBuna

3.1.7

VpaBuenne Kuaneiipona — Mengeneesa.

3akoH JlambToHa

3.1.8

I'a30BBIE 3aKOHBI. I/I30Hpoueccm B NJCAJIbHOM
ra3c ¢ IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, U30Xopa, n3odapa

3.1.9

TexHunueckne YCTpONCTBA: TEPMOMETP,

6apomerp




3.1.10

[Ipaktuyeckue paboTel. M3mepeHne Macchl
BO3JlyXa B KJIACCHOW KomHarte. Mccnenoanue
3aBUCUMOCTHU MEX]ly TapaMeTpaMH COCTOSHUS

pa3pekeHHOTO rasa

3.2

OCHOBbI TEPMOJJMHAMUKHN

3.2.1

TepmonnHamuueckass cuctemMa. BHyTpeHHsA
DHEPrusi TEPMOJMHAMUYECKOM CHCTEMBI H

CITOCOOBI €€ N3MEHEHMS

3.2.2

KonunuectBo Temnotel u padota. BHyTpenHss

SHEPrusd OJHOATOMHOI'O UACAJIIbHOT'O Ir'a3a

3.2.3

Buapl Temonepemaun: TETUIONPOBOJIHOCTb,
KOHBEKIIUs, u3NydyeHue. TeroéMKocTh Tea.
VnenpHasg TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCINIOTHI IIPH TCIUIONIEPEaAYC

3.24

IlepBb1ii 3ak0H TepMoAMHAMUKH. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOTUHAMUKH K
u3omnpoueccaM. I'paduueckas uHTEpHIpeTanus

paboThI raza

3.2.5

TemmoBsle MamuHbl. [IpUHIUIIBI  IEHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi SHEPrUu
B TewIoBbIX MamuHax. KoaddunueHnt
nosie3Horo  gedcrBus  (mamee —  KIIM)

termioBoit mamuHbl. [{uki Kapuo u ero KITJ]

3.2.6

Bropoit 3aKOH TEPMOIMHAMHUKH.
HeoOpatumocTs mpoiieccoB B IPUPOJIE.
TennoBsie JIBUTaTEIIN. DKOJIOTHYECKHE

HpO6J’IeMH TCIIIOOHCPICTHKU

3.2.7

Texuuueckue yCTpOKCTBa: JIBUTATEINb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[Tpaktuueckue paboTsl. M3Mepenue yaenabHOi

TEINIOEMKOCTH

3.3

###Par###AI PEIATHBIE COCTOSAHN A BEHLIECBA. ®A30BBIE

[NEPEXO/IbI




3.3.1

[Tapoo6OpazoBanue u koHeHcauus. Mcnapenue
51 KHUIICHUE. VY nenbHas TEILIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUS OT JaBJICHUSA

3.3.2

AOCOIIOTHAaE W OTHOCHUTEJIFHAS BIIAYKHOCTH

BO3ayxa. HacelieHHslii nap

3.3.3

TBépnoe TEJIO. Kpucrannnueckue u
amopdHBIe Tenma. AHHU3OTPONHUS  CBOWMCTB
KPHUCTAJJIOB. >KI/II[KI/I€ KpHUCTAJJIBIL.

CoBpemeHHbIe MaTepuabl

3.34

[InaBnenne wu KpuctaumM3anys. Y aenbHas

TeruioTa miasiaeHus. Cyomumarust

3.35

VYpaBHeHue TerIoBoro 6amaHca

3.3.6

TexHuueckue yCTpoOWCTBA: TUTPOMETP U
IICUXpOMETP,  KaJOpUMETP,  TEXHOJIOTMH
MIOJIY4E€HHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B TOM

YHUCJIE€ HAHOMATCPpHAJI0B, U HAHOTCXHOJIOT'UHN

3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIAXKHOCTH BO3ayXa

OJIEKTPOJJUHAMUKA

4.1

###Par#H# O JIEKTPOCTATUKA

411

DJeKTpu3anus Tel. DIEKTpUIecKui 3apsi. /IBa

BUA SJICKTPUYCCKUX 3apA10B

412

HpOBO,I[HI/IKI/I, JUDJICKTPUKU u

MOJIYIPpOBOAHUKN

413

3aKoH COXpaHCHUA IJICKTPUYCCKOIO 3apsaa

4.1.4

B3aumoneiictue 3apsinoB. 3akoH Kynona

415

DneKTpUuecKoe nore. Hanpsokénnoctsb
3IEKTPUUECKOTO TOJISL. [Tpunun
cynepno3uiuu.  JIMHMUM — HanpsHKEHHOCTH

QJICKTPHUYCCKOTO TIOJIA

4.1.6

PaGora cwun SJICKTPOCTATHUICCKOT'O IIOJIA.

ITorennuman. PasHoCTh NOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUBJICKTPUKHU B NOCTOSAHHOM




JNEKTpHYECKOM  mosie.  Judnekrpudeckast

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 ONeKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHuueckue  yCTpOWCTBA:  BJIEKTPOCKOI,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAs 3allluTa,
o 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTEP
4110 [IpakTrnyeckue paboTHhI. N3mepenne

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart##TIOCTOSIHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

YcaoBus CyI€CTBOBaHUsA IOCTOSTHHOI'O
OJICKTPHUYECCKOT'O TOKA. Hctounuku Toka. Cria

ToKa. [loCTOAHHBINA TOK

4.2.2

Hanpspkenue. 3akon Oma aJist ydacTka Henu

4.2.3

DJIEKTPUYECKOE COTNPOTHUBIICHUE. Y ACIBHOE

COIIPOTHUBJICHUEC BCIIICCTBA

4.2.4

[TocnenoBarensHOE, napajuieIbHOE,

CMCHIAHHOE COCANMHCHUEC ITPOBOJHUKOB

425

PaboTa snekrpuueckoro toka. 3akoH [Dkoyis

— Jlenna

4.2.6

MOH_IHOCTB SJICKTPUYECKOT'O TOKa

4.2.7

anektpoaBkymas cuna (gamee — J/C) u
BHYTPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
3akon OmMa I8  TOJNHOM  (3aMKHYTO)

BHGKTqueCKOﬁ OCIIn. KOpOTKOG 3aMbIKaHHC

4.2.8

SJICKTpOHHaSI IMPOBOAUMOCTD TBép,[[LIX
MCTAJIJIOB. 3aBUCHMOCTb COIIPOTUBJICHUA
MCTAJIIIOB OoT TEMIICPATYPHI.

CBepxnpoBOAUMOCTh

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoauuku. CoOCTBEHHAS U TPUMECHAs
MIPOBOJIMMOCTb TOJYNPOBOJHUKOB. CBOMCTBA

p-n nepexona. ITomynpoBoJHUKOBEIE IPUOOPHI

4211

ONEeKTpUYecKuid  TOK B 3JIEKTPOJIUTAX.
DIIEKTPOIUTHIECKAS JIUCCOLIUALIUS.

DIIeKTPOIIU3

4.2.12

DNEeKTPUIECKHMA TOK B rasax.
CaMOCTOSTENBHBIE M HECAMOCTOSATEIbHBII
pa3psn. PasznuuHble THIBI CaMOCTOSATEIBLHOTO

pazpsnaa. Monnus. [1nazma

4.2.13

Texanueckue YCTpOMCTBA: aMIiepmerp,
BOJBTMETP,  peocTar, MUCTOYHHKH  TOKa,
3JIEKTPOHArPEBATEbHbBIE puOOpBHL,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHH, BAaKyyMHBII MO/,
TEPMHUCTOPBI )51 (boTope3nucTopsl,

MTOJTYITPOBOTHUKOBBINA JTHOJ, TaJlbBaHUKA

4.2.14

[TpakTuyeckue paboTHI. Nzyuenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTuBieHus. HalmoneHue

OJICKTPOJIU3a

11 KIIACC

Kon Koanposepsiemoro
pasaeia 3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COEPKAHMS

4

OJIEKTPOJJUHAMUKA

#HPariH#MAT HUTHOE I1OJIE. OQJIEKTPOMAI'HUTHA A MHAYKLA

431

IlocTrossHabIE MaruuThbl. BzaumopencrTsue

INOCTOAHHBIX MarHnuTOB

4.3

4.3.2

MarautHoe 1mosie. Bekrop MarHuTHOU
uHaykuud.  IlpuHnun  cynepnosuuuu.
JIuann MmarauTHOM wuHAYKuuU. Kapruna

JUHUMA  MAarHUTHOM  MHIAYKUMU  TOJIA




IIOCTOAHHBIX MarHuTOB

MarsnuTtHOE 10JIE NIPOBOJAHMKA C TOKOM.
KapTuna nuHMI 1OJISL JUIMHHOTO TPSMOTO

MMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

433 IPOBOJIHKKA, KATYNIKA C TOKOM. ONBIT
Opcrena. BzaumoeiictBue npoBOJHUKOB €
TOKOM
434 Cuiia Amriepa, €€ MOJIyJIb U HallpaBJICHHE
Cuna JlopeHua, e€ MOIy/b U HalpaBJI€HHE.
JIBrkeHWe  3apsDKeHHOM — 4acTUIbl B
435 OJHOPOJHOM MAarHMTHOM Tmone. PaGora
cuibel Jlopenna
4.3.6 SIBneHne IEeKTPOMAarHUTHON MHTyKIIUU
4.3.7 IToTOoK BEKTOpa MarHUTHOM MHIAYKIIUH
OJIC nHaykuuu. 3aKOH 3JIE€KTPOMarHUTHOM
4.38 nHaykuuu Papaaes
BuxpeBoe nanektpuueckoe mose. IJIC
WHIYKIUM B TNPOBOJHUKE, IBHKYLIEMCS
4.3.9 MIOCTYNATENbHO B OJHOPOJHOM MAarHUTHOM
oJie
4.3.10 [IpaBuio Jlenua
NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLMU.
4311
OJIC camMOuHIyKIIUH
OHeprusi MarHuTHOIO TOJISL KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE TI0JIe
TexHuueckue yCTPONCTBA: IOCTOSIHHBIE
MarHurhbl, AJIEKTPOMArHUTHI,
43.14
3JIEKTPOABUTATEb, YCKOPHUTEIU
3JIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS MI€Yb
IIpakTuyeckue paboTHI. N3yyenne
4315 MarHUTHOTO TOJS KaTyIUKH C TOKOM.

Hccnenopanue JIeNCTBUS IOCTOSHHOI'O

MaravTa Ha paMKy C TOKOM. HccnenopaHue




SABJICHUSA BHGKTPOMaFHHTHOfI HHAYKIUA

KOJIEBAHWA U BOJIHBI

5.1

H##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

511

KonebGarenpnast  cucrema.  CB0OOIHBIC
KoneOanusi. [apMoHuueckue KoJeOaHUs.
[lepuon, wacrora, amrumtyma u  ¢asza

KoJIeOaHui

5.12

[IpyxxunHHBIM MasTHUK. MaTtemaTHueckui

MasTHUK

5.13

VpaBHeHHE TapMOHHUYECKUX KOJIEOAHUU.
Kunematnueckoe 51 JAHAMHAYECKOE

OIMCaHNE KOJIE0ATEIbHOTO JIBMKEHUS

5.14

IIpeBpamenue SHEPruu IpH
TapMOHUYECKUX KOJIEOaHUSX. CBsi3b
aAMIUIATY/ BT KOJIeOaHUH HCXOTHOMI
BEJIMYMHBI C aMIUIUTYAaMH KoJyieOaHHM eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenpupiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMArHUTHBIC KoJIeOaHus B
UJCATPHOM  KOJICOATeIbHOM  KOHTYpE.
AHANOTHS MEXKIAY MEXaHWYECKHMH U
3JIEKTPOMArHUTHBIMU KOJIEOAHUSMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA SHEPruv B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpC

5.1.7

BreinyxaeHHbIe MEXaHHYeCKHUe KoJaeOaHuUs..
Pe3onanc. Pe3onancuas KpuBasl.
BoiHyX1eHHBIE 3JIEKTPOMAarHUTHbHIC

KOJIeOaHUsL.

5.1.8

IlepeMeHHbII TOK. CuHycou1anbHbII

IIEPEMEHHBIN TOK.

5.1.9

MontHoCTh MNEPEMCHHOTO TOKa.
AMHJ’II/ITY)IHOG u HeﬁCTBy}OMCC 3HA4YCHUC

CHJIbI TOKAa U HAIIPSIPKCHUA




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepeaaya
U INOTPeOIECHUE DIIEKTPUUECKON 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU NPOU3BOJICTBE
AIEKTPUYECKOU SHEPIUU. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B

HOBCEIHEBHOU YKU3HU

5.1.11

Texnuueckue ycTpoicTBa: celicMorpad,
ANEKTPUUECKUI 3BOHOK, JINHAA

SJICKTpoIICpCaayd

5.1.12

[Ipaktnueckue pabotsl. HccnegoBanue
3aBUCUMOCTHU TE€pUOJia MaJlbIX KoJieOaHM
rpy3a Ha HUTH OT JJUHBI HUTU M MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LeNu U3 IOCJIEN0BATEIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3nucTopa

5.2

#HHPart#MEX AHUYECKUE U OJIEKTPOMAT HUTHBIE BOJIHBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBHS
pactipoctpanenusi.  Ilepuon.  CkopocTb
pacmpocTpaHeHUss W JAJUHA  BOJIHBL

[Tonepeunsle ¥ MPOJIOJIBHBIE BOJIHBI

5.2.2

###Par### Narepdepennua u qudpaxims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTta ToHa. TeMOp 3Byka

5.24

DJIEKTPOMAarHUTHBIC  BOJIHBL. Y CIIOBHS
U3IYYCHUS  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenrtanus BexktopoB E, B n v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYMC

5.2.5

CpoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)keHHe, MpeJOMJICHUE, MOJIAPU3ALHS,
midpakius, wuHTepdepeHuus. CKOpoCTb

OJICKTPOMAIrHUTHLBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 3IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHI_II/IHLI paguoCBiA3nU U TCICBUIACHUA.
Panuonoxkarusi. DJIEKTPOMArHUTHOE

3arpsi3HEHHUE OKPYKaroLIeH cpeibl

5.2.8

TexHu4ecKue yCTpPOMCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBI, YIBTPa3BYKOBast
JUAarHoCTHKa B TEXHUKE W MEIULUHE,
panap, paguoONpUEMHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBY-neus

5.3

#HHPar###OIITUKA

53.1

[IpssmMonMHENHOE pacHpoOCTpaHEHUE CBETa

B OJIHOPOJHOM cpene. Jlyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUSA
cseta. [loctpoenne n300paskeHNi B INIOCKOM

3epKaie

533

IIpenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIN MoKa3aTesb

IMPECIIOMIICHUSA

5.34

[TonHoE BHYTpPEHHEE OTpaKECHHUE.
[IpenenbHbId YroJl MOJHOTO BHYTPEHHETO

OTpa’KeHUs

5.3.5

Hucnepcus  cBera. CIIOXKHBI  CcOCTaB

Ocnoro ceeta. L{Ber

5.3.6

Cobuparonue U pacceuBarolIve JIMH3BL
Tonkass nuH3a. POKYCHOE pPACCTOSTHUE U
onThYeckas  cWila  TOHKOW  JIMH3BL
[TocTpoenne n300pa>keHU B COOUPAIOIINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JMH3BL. YBEJIMYEHHUE, JaBaeMoe

JIMH30H

5.3.7

HpeI[CJ'IBI MNPpUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wnrepdepeniss  cBera.  KorepeHTHble
VCTOYHHKH. Ycnosus HaOIr0IeHNS
MaKCHUMYyMOB U MHUHAMYMOB B

UHTEP(EPEHIIMOHHON KapTHHE OT JBYX




CI/IHq)a3HLIX KOI'CpCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  udpaknuoHHas

pemérka. YcinoBue HaOIIOJCHUS TJIABHBIX

5.3.9 MaKCHUMYMOB npu MaJICHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha
T(PPAKITUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera
TexHuueckne yCTpPOWCTBA: OYKH, JIyTia,
doroanmapar, NPOESKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
ONTHKA, T paKIOHHAs pemérka,
TIOJISIPOU T
IIpakTrnueckue paboTHI. Nsmepenue
531 nokaszarens mpenomiieHus. VccienoBaHue

CBOWCTB  W300pakeHW B  JIMH3aX.

HabGmronenune nucnepcuu cBeta

DJIEMEHTHI CIIELIMAJILHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['paHuibl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKU. [Toctynatsl TEOpUH
OTHOCHUTEJIbHOCTH: MHBapUAHTHOCTD
MOJYJII CKOPOCTM CBETa B BaKyyMe,

MIPUHIIMIT OTHOCUTEJIBHOCTH DUHIITEHHA

6.2

OTHOCHTEIILHOCTD OJHOBPEMECHHOCTH.
3aMC,I[J'IeHI/I€ BpEMCHU W COKpalllCHUC

JUIMHBI

6.3

DHeprusi U UMIYJIbC CBOOOIHOM YacTUIIbI

6.4

CBsi3b Macchl C DHEPrUEd M HMITYJIbCOM
CBOOOJHOM 4YaCTHIBl. OJHEPrus IOKOs

CcBOOOIHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

##HPar###JIEMEHTHI KBAHTOBOU OITTUKU

7.1.1

®otonsl. PopMmyita I1nanka cBs3U SHEPrun
¢oToHa ¢ ero YacToTol. OHeprus H

UMIYJIbC (POoTOHA




7.1.2

OtkpsiTHE U BccnenoBanne Gororddexra.
Omeitet AL Cronerosa. 3aKoHbI

dorordderTa

7.1.3

YpaBHeHue DHHIITEHHA IS
dororddexra. «Kpacnas TPaHUII»

dorordderTa
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Hasnenue ceera. OnbiThl [1.H. JleGenena

7.15

XuMHYecKoe JeHCTBHE CBETa

7.1.6

TexHUYeCKHe yCTPOWCTBA: (POTOIIEMEHT,
dboTOoIaTUHK, COJIHEYHAs Oarapes,

CBETOINO]

1.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. ONBITEI
Peszepdopna mo uccnenoBaHuio CTpOEHUS

aToMa. HnaHeTapHasI MOJ€CJIb aTOMa

7.2.2

[Toctynatsl bopa. Nsnyuyenue u
norjouieHre (OTOHOB TMpH  MEpexoje
aToMa C OJHOTO YpPOBHS DHEPrUM Ha
npyroi. Buael cniektpoB. CekTp ypoBHEM

SHEPTUU aTOMa BOJIOPOJia

7.2.3

BomaHoBrle cBoiicTBa 4yacTull. BoJHEBEI e
Bbporiins. KopnyckynsipHO-BOJTHOBO#M
nyanmu3M.  Jludpakius SJIEKTPOHOB  Ha

KpucTtajuiax
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CroHTaHHOE H BBIHYKJICHHOC HU3JTYUCHUC.

YcTpoicTBO M pUHLIKIT PabOTHI Jiazepa

7.2.5

Texnuyeckue yCTpONCTBA: CHEKTPaIbHBIN
aHanu3 (CIIEKTPOCKOIM), Ja3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Tpaktnueckue  pabotel.  HaGmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

Merto bl Ha6J'IIOI[eHI/I}I U perucTpanuun

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pPaAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompemeneHuio cocraBa
paauoakTuBHOTO wU3nydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3IydeHus. BrousHue

PAAUOAKTUBHOCTU Ha JKUBBIC OPIraHU3MbI

7.3.3

OTkpbiTHE  HpPOTOHA M HEUTpOHA.
Hyxnonnass mozxens smpa [eiizenOepra —
WBanenko. 3apsa sapa. MaccoBoe uncio

snapa. M3oTomnsl

7.3.4

Annda-pacna. DNIEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmna. I'amma-
U3ITyYeHHE. 3aKOH  paJMOaKTHBHOIO

pacrmaja

7.3.5

OHeprusi CBS3M  HYKIIOHOB B sJpe.

Snepubie cuibl. JlepekT Macchl sapa

7.3.6

Snepuble peakumu. JleneHwe M CHUHTE3

saep

7.3.7

Anepubiit peaxkTop. TepMosniepHbIi
cunte3. IIpobmemMbl U  HEpCHIEKTUBBI
SICPHOM  DHEPreTHKU.  DKOJIOTHYECKHE

ACIICKThI HHCpHOﬁ OHEPIr€TUKU

7.3.8

DJIeMEHTapHbIC YaCTHUIIbI. OTKpbITHE
MO3UTPOHA. @dyHiaMeHTalIbHbIE

B3auMOJIECHCTBHUS

7.3.9

TexHuueckue  yCTpOMCTBa:  JO3UMETD,
KaMmepa Bunbcona, saepHbIl  peakTop,

aTroMHas 6oM0Oa

7.3.10

[Tpaktuyeckne pabotel. HMccnemoBanue
TPEKOB YaCTHI] (o TOTOBBIM

¢doTtorpadusim)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3gnoro Heba. Co3Be3nus, spKue

3Bé3,Z[BI, IJIAHCTBI, X BUIUMOC IBUKCHHUEC

8.2

Conaeunas cwucrema. IlmaHeTel 3eMHOI




TPYIIIBL IInaHeTbI-ruranThbl n  ux
CIIyTHMKH, KapJIMKOBBIC IlIaHEThl. Maiible

testa COJTHEYHOM CUCTEMBI

8.3

Connne, ¢dortochepa u  armocdepa.

CosHeuHas aKTUBHOCTH

8.4

Wcrounuk sneprun ConHua u 3BE37

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTb, pajnuyc, TeMIEeparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
((CHeKTpaHBHBIﬁ KJlacC — CBETHUMOCTDB).
3BE3apI TJIABHOM  IOCJIENOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» JIJIst

3BE37] IIaBHOI MTOCIEN0BATEILHOCTH

8.6

#H##Par###BuyTpeHHee CTpOCHHE 3BE3L.
COBpCMeHHBIe MMpEaACTaBJICHUSA 0
MPOUCXOXACHUH ¥ 3BoJonuu CoyHIa U

3BE37. DTaIbl )KU3HHU 3BE3]

8.7

Mneunsii  Ilyth — Hama [‘amakTuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacnpeneneHue 3BE3M, raza U IBUIM.
[Tonoxenne wu naBuwxenue CosHIa B
lamaktuke. [lmockas wu  cdepuueckas

IHOACHUCTEMBI INamakTrkn

8.8

Tunel ramakTuk. PanguorajakTukn U

KkBa3apbl. UEpHBIE IBIPBI B AIpax ralakKTUK

8.9

Bceenennas.  Pacmmpenne — BceeneHHoit.
3akon XaO06ma. Paszberanue rajgakTHK.
Boszpact u pamuyc Bcenennoii, Tteopus
bompmioro B3peBa. Mogenb  «ropsiueit

Bceenennoin». PennkroBoe usnyueHnue

8.10

MacmrabHas ~ cTpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie mpooiemsl

ACTPpOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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