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HOACHUTEJIBHAA3SAIINCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUM K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeslbHOM Hporpammsl, npeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HapaBieHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHb Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHuH ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METAlpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alMU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHEHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYALT:

e IUIAHUPYEMBIEPE3YJIbTaThIOCBOCHUSKYpCaU3NKNHA0a30BOMYpPOBHE, B TOM

quCcIIe IPEIMETHBIE Pe3yJIbTaThl 110 F01aM 00Yy4EHHUS;

e cojiepkaHueyuyeOHoromnpeaMera«du3nKannorogaMmoOydeHusl.

dusrka Kak Hayka o HaumOosee OOIMMX 3aKOHAX IPUPOJBI, BHICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpykaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOMINMA
JUI €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, OCKOJIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri u  acTtpoHoMmed. lcmomb3oBaHME W aKTHBHOE
npUMeHeHne (QU3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM 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 MPUMEHATH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU YY€OHBIX UCCIICIOBAHHA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3AesioB (DU3UKHU, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (QU3NKU
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Benymum B Kypce sBusercs
(opMHUpOBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(Gu3MKHU ¢ pa3BUTHEM OOUIECTBA, @ TAKIKE C MUPOBO33PEHUYECKUMU,HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMU MPoOJIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mpegmnosaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEIACTBOM BBEACHUS DJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, IS OMNHCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTAIBHOU AESITEIILHOCTH O00Yy4YaloIIUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMMme mno (pusuke oObeIMHEHBI B OOMIWN CIMCOK YYCHHYECKHX
IPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IEepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLEHKH, OCYIIECTBIAETCS Y4YaCTHHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHamleHuss kaOuneta Qusuku. Ilpm d3TomM obecreunBaeTcs  OBIIAJCHUE
O0y4aloUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yAENISIETCs PELICHUI0 PACYETHBIX U KAYECTBEHHBIX3a/1a4.
IIpu 3TOM 117151 pacyETHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCA 33Ja4M C SIBHO 3aJaHHOU
(pu3HUECKON MOJEIIBIO, TO3BOJISIOIINE IPUMEHIThbH3YYEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOAENU IS CUTyallud IPAaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY  OOecnedyeHuro  y4eOHOro mporecca  0a30Bblii  ypOBEHb
Kypcau3ukuHa ypOBHE CpeIHEro oOIero oOpa3oBaHUsl JOJKEH H3y4aThCs B
YCIIOBUSAX TMPEIMETHOTO KaOWHETa (DM3WUKH WIM B YCIOBUSAX HHTETPUPOBAHHOTO
KaOWHEeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIA. B kabuHeTe GU3MKH JTOHKHO
OBITH HEOOXOMMOE JIa0OpaTOpHOE 00OpYAOBaHUE JJISl BHITIOJIHEHUSI YKA3aHHBIX B
nporpaMMme 1o (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyI0oBaHuE.

JleMoHCTpanimoHHOe  000OpyaoBaHHe (OPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH M OOECIICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHMH MW MPOICCCOB, OMIUPHYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHH.

JlaGopatopHoe 000pyIOBaHME IS YUYEHUYECKUX MPAKTHUYECKUX padoT
dopmMupyercst B BuAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeurBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarmomuXxcsa. TeMaTHYeCKue KOMIUIEKThI
1a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHIIEIISIMUNU3YICHU A DU3UKUBOOIIIEMOOPA30BAHU U SIBIISTFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHHS OOYYarOUIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpejcTaBICHUN O ponu (DU3UKH IS PA3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne STUX TeNeld oO0ecrieunBaeTCsl PEIICHUEeM CIEAYIOIMNUX 3a1ad B

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



e MpUOOpETEHHE CUCTEMBl  3HAHUU 00  of0mux  QuznYeCKHux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIIOUAs MEXaHUKY,MOJIEKYJISPHYIO
bu3uKy, DJIEKTPOJMHAMHKY, KBAaHTOBYIO  (U3UKY H  DBJIEMEHTHI
acTpo(U3MKY;

e (QopMHpOBaHHE YMEHUW TMPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOECHHME CIOCOOOB pEUICHUS PAa3IMYHbIX 3aJad C $BHO 3aJIaHHOMN
¢uznueckol MoOJENbl0, 3aJady, MNOJApa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOAAMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHHS M TPOBEACHUS
bU3UYECKUX HKCIIEPUMEHTOB, aHaliM3a M MHTEpHpeTaruu uHOOpMaIu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUM JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 10 (U3MKE TMEpedyeHb JTabopaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUUTENIh JIE€NaeT BBHIOOD
NPOBEJICHUs J1a0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COILEP KAHUEOBYYEHUA
10 KVIACC

Pasznenl.®@u3ukauMeTOAbIHAYYHOT OIIO3HAHMUS

®usnka — Hayka o mpupone. HayuHble mMeTOnbl NMO3HAHMS OKPYKAIOIIETO
Mupa. Ponb dSKcriepuMeHTa M TEOpUM B NPOLECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUILIBI TPUMEHUMOCTU (PU3HMUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Paznen2.Mexanuka

Temal.Kunemamuxa

MexannyeckoeABUkeHNE. OTHOCUTEIbHOCTHbMEXaHUUECKOT O IBHYKEHUS.
Cucremaotcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBobogHoenaaeHue. Y CKopeHUeCBOOOTHOT 0TI /ICHUSI.

KpuBonuneintnoe  nBmkeHue. [IBHKEHME  MaTEpUaIbHOW TOYKM IO
OKPY>KHOCTH C TOCTOSHHOU IT0 MOJYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTbh, IUHEHHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

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

Jlemoncmpayuu

Mo1enbCuCTEMBIOTCUETA, UIUTFOCTPALIUSKUHEMATHYECKMX XaPAKTEPUCTUK
JIBUKEHUSL.

[Tpeo6GpazoBaHnEIBUKEHUHCHCIIONH30BAHNEMITIPOCTHIXMEXAHU3MOB.

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

HaGmonenunenBuxenusTena,0poieHHOT OO yTIOMKI OPU30HTYH
TOPU30HTAJIBHO.



N3mepenneycKopeHUsICBOOOTHOT OT1aICHUSI.
HanpasneHneckopocTUpuABUKEHUUIIOOKPYKHOCTH.
Vuenuueckuiiskcnepumenm,iabopamopnulepabomuol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTSIMH, HPOUACHHBIMH TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydennenBuKeHUAIAPUKABBAZKON KU IKOCTH.

N3yuennenBuxeHusTeNna,0pomeHHOrOropu30HTAIBHO.

Tema?2./lunamuxa

IIpyHuun  otHocutensHocTH  ['amumes.  IlepBbii  3akoH  Hprorona.
NHeprmanbHbIECUCTEMBIOTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoOro TtaroreHud. Cuna Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

Cunaynpyroctu.3akosl 'yka.Becrena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUIKOCTU WUJIU ra3e.

[locTynarenpsHOCUBpaILIaTEIbHOEABHKEHHEA0COMIOTHOTBEPIOTOTENA.

MOMEHT cuibl OTHOCUTEIBbHO OCH BpamieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHnenHepIUH.

CpaBHEHHMEMACCB3aMMOICCTBYIOIIMXTET.

Bropoii 3akon HeroToHa.

N3smepenunecui.

CrnoxxeHuecu.

3aBUCUMOCTHCHIIBIYTIPYTOCTHOTAE(POPMAITHH.

HesecomocTts.BectenanpnyCkopeHHOMIIOAbEMEHUTIAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBusipaBHOBECUATBEpAOTOTENA. BUbIpaBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIMIHUX B MNPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnemoBanue ycioBUM pPaBHOBECHS TBEPAOrO TeEla, HMEIOLIETO OCh
BpAILICHUS.

Tema3.3akoHnblcOXpaHeHUABMEXAHUKE

NmMnynbe MatepuanbHOW TOYKM (Tesa), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbC cUllbl 1 W3MEHEHHUE HMITYJIbCa TEJIa. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTacuinbl. MOIHOCTHCUITHL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nedopMupoBaHHON NMpyKUHBIL. [loTeHIIMaNbHAS SHEPTrUs Teja BOJIU3UTIOBEPXHOCTH
3eMIu.

[loTeHnuanbHple W HEMOTCHUIUAIbHBIC  CHJIBI. CBs3p  paboThI
HEMOTEHIMAJIbHBIX CHJI C M3MEHCHUEM MEXAHUYECKOW HSHEPruu CHUCTEMbI TeEll.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

YrpyruenHeynpyruecToIKHOBEHUSI.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBH)KECHUE PAKET.

Ilemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbca. PeakTuBHOE

JBUYKEHHUE.

[TepexoamoTeHIMATLHONIHEPTUMBKMHETHYECKYOH 00 PaTHO.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3yuenneabCcomOTHOHEYTIPYTOroyAapacioMOIIbIOABYXOJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBannecBs3upabOTHICUIBICU3MEHEHUEMMEXaHUYECKOMIHEPT U Tela
Ha MpUMEpE PACTIKEHHS] PE3UHOBOTO JKI'yTa.

Paznen3.MonexkyasipHasspusnkanTepMoIUHAMHUKA

Temal.OcHo8bIMONEKYIAPHO-KUHEMUYECKOUMEOPUU

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMO/JICMCTBUSI YacCTHUI[ BenlecTBa. MoOJIeNM CTPOCHUS Ta30B, XKUJIKOCTEH U
TBEPJIBIX TEJT U 00BSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE dTHUXMoAenelH. Macca u
pa3mepbl Mosiekys. KonmnaecTBo BemectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ m3Mmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE  YpPaBHEHHME  MOJIEKYJIIPHO-
KMHETUUYECKOW TEOpUM HAEalbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeaHeW KUHETHMYECKOW JHEpPruM TEIUIOBOIO ABWXKEHMs dactull rasa. [llkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH /lanproHa. M3omponecchl B UACAIbHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue YCTpOMCTBA UM IIPAKTUYECKOE NIPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHMCKPETHOE CTPOEHUE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUN.

OnpITbInoAN P HY3UNKUIKOCTEHUTAZOB.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

MogaenwsonsitalllTepHa.
OnbITHI, JIOKa3bIBAIOIIME CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUSA HACAIBHOIO Trasa,
U30IPOIIECCHI.

Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol

OmnpeneneHneMacchbIBO3/1yXaBKJIaCCHOMKOMHATEHAOCHOBEU3MEPEHU I 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEW.

HccnenoBanne3aBUCUMOCTUMEKTyIaPaMETPAMHUCOCTOSHUS Pa3pEKEHHOTO
rasa.

Tema2.0Ocnosvimepmoounamurku

TepMmonnHamuueckasicuctema. BHyTpeHHSIAHEPTrUusI TEPMOAUHAMUYECKON
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TemnoTs pu Temonepeaaye.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJWHAMHUKH K m3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TemnoBeieMamuHbL. [ [pHHIMTBIACHCTBUATEIIOBBIXMAIIIMH.

[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT 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

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIECOAEMOHCTpALUSA).

N3meneHneBHyTpeHHEHIHEPTUU(TEMITEpATYPhI)TEIANIPUTEILIONEpEIaye.

OnpiIT 1Mo ananabaTHOMYy pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

MoaenunapoBOUTYpOUHBI, ABUTATEISIBHY TPEHHETOCTOPAHUS,PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomol

N3mepenneynenbHOUTENIIOEMKOCTH.

Tema3.Acpecamnuviecocmoanungeuiecmea. Pazosvienepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kumneHue. AOGCOMOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacelmieHHblid map. YaenbHas TemaoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBnenuwe u
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHueTeIII0BOro0asaHca.

TexHuueckne yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBOIICTBaHACHIILIEHHBIXIIAPOB.

KunenvenpunoHm>xeHHOMIaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGmronenrenarpeBaHUAUILIABICHUSAKPUCTAITTNIECKOTOBEIIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckutiskcnepumenm,iabopamoprvlepabomeol

N3MepeHneoTHOCUTEIbHOMBIA)KHOCTUBO3AYXA.

Pa3znend. JiaekTpoauHaMuKa

Temal.dnexkmpocmamuka

OnekTpuzauus Teia. OJEeKTpUudeckuil 3apsia. JlBa BuJa SIEKTPUYECKUX
3apsiioB. [IpOBOJHMKM, OUANEKTPUKU U MOJIYNPOBOJHUKHU. 3aKOH COXPAaHEHUs
3JEKTPUYECKOT0 3apsiaa.

B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 251€KTpUUECKHUM 3apsil.
Onekrpuueckoenosne. Hanpsoxénnocteanekrpuueckoromnoss. [ [punnumn



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJeU. JIMHUKM HaANpPs:KEHHOCTU BJIEKTPUUECKOTO
OJISL.

Pabota cui anektpoctaruueckoro nodis. [loreniuan. Pa3HocThoTEHIINATIOB.
[IpoBOJHMKM W AWANEKTPUKH B HJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHIeHCaTOP. DNEKTPOEMKOCTHILIOCKOTOKOHIEHCATOPA.
DHEPrus3apsKEHHOTOKOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN annapat, CTPYMHbIA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBOMNIIPUHIIUIIIEHCTBUSIDIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOTHUKUBAIEKTPOCTATUUECKOMIIOJE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIEeKTPUKUBIIIEKTPOCTATUUECKOMITIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIAAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus3apsKEHHOTOKOHAEHCATOpPA.

Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol

N3MepennesneKTpoEMKOCTUKOHAEHCATOPA.

Tema2.Ilocmoannstitanekmpuyeckuiimok. Tokugpaznuunvixcpedax

DNEeKTpUYECKU TOK. YCIOBUSL CYHIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
Ncrounukuroka.Cunartoka.lIocTOSHHBIATOK.

Hanpsixenne.3akonOmaiisydacTKalenu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, TapaLIEIbHOE,CMENIAHHOECOE TMHEHUETPOBOHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTPOBIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOUYHUKATOKA.
3akoHOMaIAnoaHON (3aMKHYTOH )asieKTpuyeckoien. Kopotkoe3aMbIKaHKE.

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

DNEeKTpUUECKUUTOKBBaKyyMe. CBOMCTBAIEKTPOHHBIXITYUKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTPUYECKHT TOK B  pacTBOpax W  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKASI TUCCOUUALMS. DTIEKTPOJIN3S.



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

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenuecuibITokanHanpsiKeHUs.

3aBHUCHUMOCTHCONPOTUBICHUAITUITUHIPUIECKUXITPOBOTHUKOBOTIJIUHBI, IIJIOIIIA/]T
U TIOTIEPEYHOr0 CEUEHUsl U MaTepHaia.

CMeliaHHOeCOeTMHEHUETTPOBOIHUKOB.

[IpssMoe wu3MepeHue dIeKTpoABMKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[eHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBHUCHUMOCTHCOMPOTHUBICHUIMETAIITIOBOTTEMITEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBolipaspsaaunpoBOAUMOCTHBO31YXA.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3ydeHnecMenaHHOr0COeIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOJIBIXKYILIEH CUJIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonennesnekrpoinusa.

MexnpeaMeTHbIECBSI3H

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

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: peuieHue CHUCTEMBbl ypaBHEHHWM, JuHEHHas (QyHKIHUA,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOETPUTOHOMETPUUECKOETOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKCHHE B KUBOUW mpupoje, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHbI TEIUIONEpPE/Iaun, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOECTPOCHUEBEILIECTBA, CTPOCHUEATOMOBUMOJIEKYJ, MOJIb
BEILIECTBA,MOJISIPHAsIMACCA, TETIOBBI€CBOMCTBATBEPABIXTEN, KU AKOCTEH N



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HCCOLHALMS,
rajabBaHUKA.

l'eoepacghus:BnaxxHOCTHBO3/1yXa,BETPHI,0apOMETP, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, OBITOBOM XOJOIUIBHUK, KOHIULIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUANIOB, B TOM YHUCJIE HAHOMATEpUalOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKash 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznend. JaekrpoamHamMuka

Tema3.Macnummnoenone. IneKkmpomazHUmMHAAUHOYKYUA

[ToctosiHHBIE ~ MarHuThl.  B3auMoOJeNCTBHME  TOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMM. [IpuHUMD Ccynepno3unuu
MAarHUTHBIX MoJel. JIuHuu mMarHuTHOW MHAYKUMU. KapThHa JIUMHUKA MarHUTHOU
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaeincTeue npoBOAHUKOBC
TOKOM.

CunaAmnepa,eéMo1yIbUHAIIPABIICHUE.

CunaJlopenna,eémMonyibiHanpaBieHue. J[BrkeHHe3apssKeHHOWYACTUIIBI B
OJTHOPOJTHOM MarHuTHoM noiie. Pabora cuibl Jlopenta.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CHJIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBunoJlenna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusiMarHUTHOTOMOJISIKATYIIKUCTOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUraTENIb, YCKOPUTENIU 3JIEMEHTapHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OnertOpcerena.

OTKIIOHEHHERIEKTPOHHOT Ol yYKaMAr HUTHBIMIIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopencTBue 1By X1 pOBOAHUKOBCTOKOM.

Cuna Amnepa.

JelictBuecuiblJIoOpeHIIaHANOHBIIICKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBunoJlenua.

3aBUCHMOCTBAJIEKTPOABMKYIEUCHIIBIMHYKITAMOTCKOPOCTUM3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHrecaMOMHAYKIIUH.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabdomoi

N3ydeHrneMarHuTHOT OO KATyIIKUCTOKOM.

HccnenoBanneneicTBUAIIOCTOSIHHOIOMarHuTaHapaMKycTokom. HMcecenenosanne

SABJICHUS JIEKTPOMArHUTHOM MHIYKIIHH.

Pa3nenS.Kosie0aHusinBOTHBI

Temal.MexanuueckueurieKmpomacHUmMHbIEeK01e0aHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUSI.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KoJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsX. BeIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHy)IeHHBIC 3JI€KTPOMArHUTHEIE KOJIEOAHNS.

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

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoBKoJieOaTeTbHOM — CUCTEMBbl (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenne3atyxaromuxxkoieOaHui.

HccnenoBannecBOMCTBBBIHYKIEHHBIXKOJIEOAHU .

HaGmonenue pesonanca.

CBOOOIHBIEANEKTPOMArHUTHBIEKOJIE0AHUSI.

OcuuniorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3soHanc mnpm mocnenoBaTENbHOM COECIMHEHUM PE3MCTOPA, KaTYyIIKH
MHIYKTUBHOCTHU Y KOHJEHCATOPA.

MoaenbIMHUUAIEKTPONIEPENAYH.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomol

HccnenoBanue 3aBUCUMOCTU MEpUOa MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema?2.MexanuueckueusieKmpomazHUmMHbIE801HbL

MexaHnueckue BOJIHBL, YyCJIOBHS pacnpoctpaHeHus. llepuon. CkopocTb
pacnpocTpaHeHusi W JyuHa BoOJIHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuPpaxkius MEXaHUIeCKUX BOJIH.

3Byk.CkopocTth3ByKa.l poMkocTh3ByKa. BeicoTaTona. TeMOp3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3Iy4YECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtanusi BektopoB E, B, V B anektpomaruutHoil BoiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

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

[TpuHuMnBIpaguOCBA3UNTENECBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKAa B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

O0bpazoBaHuENPACITIPOCTPAHEHUEIONEPEUHBIXUITPO 0T bHBIXBOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monernennrepdepeHunnnandpakiimuMexaHnIeCKUXBOJIH. 3BYKOBOM

pEe30HaHC.

HabmronerrnecBI3UrpoMKOCTU3BYKANBBICOTHITOHACAMILTUTYIOWH 9YaCTOTOM
KOJIeOaHUH.



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

Tema3.0Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

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

[IpenomnenuecBeTa. 3aKOHBITPENIOMIIEHUACBETA. AOCONIOTHBIMIIOKA3ATENb
npeinomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcusicera.CnoxubiiicoctaBoenorocsera.L{er.

CobOuparomiie W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTUYECKas Cujla TOHKOW JMH3BL. [locTpoeHue wn3o0pakeHui B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIHUYCHHE,
JaBAEMO€ JIMH30M.

[TpenenbInpuMeHUMOCTUTEOMETPUUECKOMOTITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

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

[Tonspuzanusiceera.

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

Jlemoncmpayuu

[IpssiMOnMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTu4ecKkuenpuoophl.

[TonHoeBHYTpeHHEEOTpAKEHHE. M OAETBECBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTIA, TEIECKOTA.

Hab6mroneanennrepdepennuncpeTa.

Hab6mronenne nudpakiyu ceera.

Ha6moneHne nucnepcuucpeTa.

[Tony4yeHnecnekTpaclioMOIbIOIIPU3MBL.

[Tomy4yenunecnexkTpacioMon b0 (PpakKITMOHHOUPEIIETKH.

HaGnronenue nomnsipuzanuu CBeTa.

Vuenuueckuiiskcnepumenm,iabopamopnwlepabomol



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBannecBoicTBU300paKEHUNBIINH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen6.0cHOBBICTIEHIHAIBHONTEOPUMOTHOCUTEIBbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJacCUYeCKoW  MexaHuku.  IloctynaTel
CIIELIUaJIbHONU TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH MOAYJII CKOPOCTUCBETA
B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLICHUE
JUTVHBL.
DHEPrussuMMIYyJIbCPEIATUBUCTCKONYACTHIBI.

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

Pazgen7.KBantoBasipusuka
Temal.InemenmuvlK6anmMoBgoIiONMUKU
®otonbl. Dopmyna [lnanka cBs3udHEpruu GOTOHA C €rovyacTOTON. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccneaoBanue Gororddexra. OnbiTel A. I'. CToneroBa. 3aKoHbBI

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

JlaBnenuecpera.OnbiTeil . H.JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoCcTBA U MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTUMK, COJIHEUHAsI OaTapes, CBETOIUOI.

Ilemoncmpayuu

dotorppekTHayCTaHOBKECITMHKOBONILIIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneunasbarapes.

Tema2.Cmpoenueamoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanerapnas Mogens aroma. Iloctynatel bopa. W3nydyenue u mnormiomieHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CrnOHTaHHOEUBBIHYKICHHOCU3IIYYEHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
MognenwsonsitaPe3epdopaa.
OrnpenenenneIMHBIBOJIHBLIA3EPA.
HaGmonenuenuneituaTeiXCieKTpoBu3ydeHus. Jlazep.
Vuenuueckuiiskcnepumenm,nabopamopnuvlepabomuol
HaGmronennenaenyaTorocnexTpa.
Tema3.Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopmna mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OeTa-, TaMMa-U3ITyYCHUS.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HeiTpoHa. HykinonHas mopens snpa IeiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3JlydeHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprusiCBA3UHYKIOHOBBsIpe. A nepHbiecuiibl. JlepexTmaccrisapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
S nepusritpeaxtop. TepmosinepubiiicuaTes. I Ipo6iemMbinnepceKTUBbI SEPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.
DOneMeHTapHbleuacTULbl. OTKPBITUENO3UTPOHA.
MeTo1bpIHA0TI0ICHUSIMPETUCTPAITMTMAIIEMEHTAPHBIXYACTHII.
dyHaaMeHTagbHbIeB3auMoieicTBUA. EquHCTBOGM3MUeCKOMKAaPpTUHBIMUPA.
TexHUYeCKUeyCTpOUCTBANIIPAKTUYECKOEIIPUMEHEHHE | IO3UMETP, KaMepa
Buibcona, saepHbIiipeakTop,aToMHas100M0a.
Jlemoncmpayuu
CUY€TYNKMOHU3HUPYIOIIMXYACTHII.
Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol
HccnenoBanneTpekoBYacTUI(ITOTOTOBBIMG OTOTpadUsiM).

Pa3znen8.leMeHTBIACTPOHOMUUHMACTPOPUIUKH

OTtanbIpa3BuTUs acTpoHOMUHM. [IpuKIiaJlHOE MMHUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBYDKCHUE.

CoJsHEUHAsICUCTEMA.

Connne. ConHeuHass akTHMBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, X OCHOBHBIC XapaKTePUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KJlacC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBYIJIA3BE3ITTIaBHOMIIOCIEI0OBATEILHOCTU. BHY TpeHHeeCTpoeHHe



3BE31. COBpEMEHHBIEC MPEJACTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama I'anaktuka. Ilonoxkenne u nBuxkeHue CosiHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas.PacipenneBeenennoii. 3akon Xa06:1a. PazberanueranakTuk.
Teopusbonbiioros3peiBa. PETUKTOBOEU3ITyYEHHE.

MacmrabnasctpykrypaBcenennoii. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMUM.

Vyenuuecxkuenabniooemust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM JJIsI OTpe/IeNICHUsI TIOJIOKEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONyIIapus U sipKue 3BE3IBI.

Ha6monenusisreneckonJlynsl, mnaner, Mineunorollyru.

O6o0mamneenoBToOpeHne

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COITMAILHOM M 3TUUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PUBHKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpPMHUpPOBAHMU TIPEJCTAaBIECHUNA O (QU3NYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIECBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJIEPKATENBHBIX MEXIIPEIAMETHBIX CBS3€M C KypcaMHU MaTE€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnore3a, (pU3MUEcKass BEIMYMHA, 3aKOH,
Teopusl, HAOMIOACHIE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TMOJ00US TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKMBOM TpHUpOJE, KojebaTrelbHbIe
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMYECKON PeIIETKH, CIIEKTPaIbHbIA aHAIH3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIIETPSICCHUM.

Texnonocua: JHWHUM DJIEKTpONEpPEAad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, pajap, PaJuoONpUEMHUK, TEIEBHU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHAsI Oarapest.



IVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMUBIITIO
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®PusnMka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTHh TOCTHUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINUHOCTHBIEPE3YJIBTATHI

JIN4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON I[€HHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOTOBOCTIMTAHMSI:

c(hopMUPOBAHHOCTHIPAKTAHCKOUITO3UITUUOOyIAIOIIETOCIKAKAaKTHBHOTOH
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYETIOBEYECKMX  T'YMAHUCTHUYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTHBECTHUCOBMECTHYIOJIEATEIIbHOCTEBUHTEPECAXT PAK JAHCKOT O
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUEB3aUMO/IECTBOBATHCCOLIMAIIbHBIMUMHCTUTYTAMHUBCOOTBETCTBUUC UX
(GYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTHKI'YMaHUTAPHONHUBOJIOHTEPCKOUAESITENBHOCTH;

2)IAaTPHOTHYECKOTOBOCTIUTAHUS

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOTOBOCTTUTAHMS:

c(hOpMHPOBAHHOCTHHPABCTBEHHOTOCO3HAHMSI, 2 TUYECKOTOTIOBEICHUS;

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

OCO3HAHUEINYHOTOBKJIJJaBIOCTPOEHUEYCTOMYMBOTO0YIYIIETO;

4)3cTeTHYeCKOTOBOCTIMTAHNS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi 3CTETUKYHAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/A0BOTOBOCTIATAHMSA:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIECBSI3aHHBIMC()U3UKONUTEXHUKON, yMEHHECOBEPIIATHOCO3HAHHBIBBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J10rH4eCKOrOBOCIIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUE TIJ100AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUEUOCYLIECTBIICHUEIEHCTBUMBOKPYKAIOLIEHCPEIEHA0CHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) IeHHOCTHHAYYHOT ONIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
n3ydeHus (PU3UKU OCYIIECTBISATh MPOSKTHYIO U HCCIIE0BATENbCKYIOACATENBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIEPE3YJIBTATHI

IHo3HaBaTe/ibHBICYHUBEPCATbHbICYyYeOHbICICHCTBUSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITENIbHO  (OPMYyNIUpPOBaTh W aAKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATHLEINICITENbHOCTH,3/1aBaTh1apAMETPBIUKPUTEPUUUX JOCTHKEHH
A;
BBISBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  PacCMAaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3padaThIBaThILIAHPEIICHUATIPOOIEMBICYYETOMAHATN3AUMEIOIITXCSI
MAaTepUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIBICIATEIBHOCTD,OLIEHUBATHCOOTBETCTBUEPE3YILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabdOTy B  YCIOBHSIX  PEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
Pa3BUBATbKPEATHBHOEMBIILICHUETTPUPEIICHUMKU3HEHHBIXTPOOIEM.
ba3oBbiencciieioBaTe1bCKueICCTBUSA:
BJIaJI€ThHAYYHOUTEPMUHOIOTUEH, KITFOUYEBBIMUTIOHITUIMUMMETOAaMUPU3nuec
KOW HayKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3a7ad (HU3HUECKOTO COJNEp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, MpPeoO0pa3oBaHUI0O M NPHUMEHECHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3upOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHICHHs, HAaXOJWUTh apryMEHTHI IS JTOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OLICHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYyIHMPOBAaTH COOCTBEHHBIC 3a/Jadydl B 00pa30OBATEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaThOIIEHKYHOBBIMCHUTYAIIMSIM,OIICHUBATHIIPHOOPE TEHHBIHOTIBIT;

yMETh TIEPEHOCHTh 3HAHUS 10 (HU3MKe B MPAKTHYECKYIO 00IacTh
KHU3HENIEATSIIEHOCTH;

YMETbUHTErpUPOBAaTh3HAHUAN3PA3HBIXIIPEAMETHBIX00IaCTEH;

BBIJIBUTaTbHOBBIEH1€U, IPEIAraThOPUT MHAIIbHBICTIOIXOIbINPEIICHHUS;

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

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIPETAlNI0 MH(OPMALMU Pa3IUYHbIX BUAOB U (opM
IPEACTaBICHMUS;

OLIEHUBATh0CTOBEPHOCTHUH(POPMALIHH;

UCMOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH SPrOHOMHMKH, TEXHHUKH OE30IacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYCHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIONPAsi ONTUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBbICYHUBEpPCAJIbHbICY4YeOHbIeAeHCTBUS:
OCYIIECTBIISITH OOIIEHHE HA YPOKAaX (PU3HKU U BO BHE-YPOUHOUIESATEIBHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAVBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IPUHUMATh  L€IM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBaTbH WU
KOOPAWHUPOBATh JEHUCTBUSA MO €€ NOCTH)KEHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHUHM YYaCTHHUKOB, OOCYX AaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHWBAaTh HJEU C MO3ULMU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIeyHHBepcalbHbIeyUeOHbIe el CTBUSA
Camoopranu3anus:

CaMOCTOSTEIILHO OCYIIECTBIISITh MO3HABATENbHYIO JCSITENBHOCTh B 00JAcTH
(GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHHS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTHOIICHKYHOBBIMCHUTYAIUSIM;

pacHIMpATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA,

JIeaThOCO3HAHHBINBBIOOP,apTyMEHTHPOBATHETO,0paThHACE0S
OTBETCTBEHHOCTH3APEIICHHE;

OIICHUBATHIIPHOOPETEHHBIAOTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPO0J1b, MOIMOHAIbHbIHHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsiM, BHOCUTh KOPPEKTHBBHI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaHM;



HCITOJIB30BaTh MPUEMBI PEIICKCHU IS OIIEHKH CUTYaIlu, BEIOOpa BEPHOTO
pEIICHHUS;

YMEThOIICHUBATHPUCKUHNCBOCBPEMECHHOITPUHUMATHPEIICHUSITIONX CHIKEHUIO;

MPUHUMATh MOTHUBBI W apTyMEHTHl APYTHX TIPU aHAIU3E PE3yJIbTaTOB
TESATSIIHOCTH;

IPUHUMATHCEOSI, TOHUMAasICBOMHE TOCTATKU U IOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHThl JAPYTUX TIPU aHaJIu3e PEe3yJIbTaTOB
JIESTEIILHOCTH,

NIPU3HABATHCBOEIIPABOUTIPABOAPYTHXHAOIITHOKH.

B nporiecce 10CTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBITIO
buzuke s ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y OOydYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUIEKT, TIPE IO Iar Ao HiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs,  BKJIHOYAIONIETOCITIOCOOHOCTHIIOHMMATHLCBOEIMOIIMOHAIEHOEC
COCTOSIHWE, BUJICTh HANPABIICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBCHHOCTh 32 CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTHPOBATBCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIFHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €r0 TIPU OCYHIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIXHABBIKOB, BKITFOUAIOIIMXCITOCOOHOCTHBBICTPAUBATLOTHOIIICHUST  C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peiaTh KOHPIUKTHI.

HNPEAMETHBIEPE3YJIBTATDBI

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

JEMOHCTPUPOBATh HAa TPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUYECKUX MOJICICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHMS Ta30B, KUIAKOCTEHW M TBEPABIX TEJ, TOUECUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYeCKuX 3a1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJEKTPOJUHAMUKA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJUHENHOEIBUKECHUE,
CBOOOJIHOE TAaJICHUE TeJ, JBM)XKECHUE MO OKPYKHOCTH, UHEPIIHS, B3aUMOJICHCTBUE
ten, Auddy3us, OpOYHOBCKOE ABUKEHHE, CTPOCHHE KHUAKOCTEHH TBEPABIXTEI,
U3MeHeHne o0bEMa Tel MpU HarpeBaHUU (OXJIaXKJEHUHU), TEIUIOBOE pPaBHOBECHE,
WcrnapeHne, KOHJCHCAlMs, IUIaBJICHHE, KPUCTAJUIM3alus, KUICHHUE, BJIAXHOCTb
BO3/yXa, MOBBIIICHUE JABIICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBA3b MEXy IapaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax, JJIEKTPU3alus Ted,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHHUE, HCIOJIb3Ys (PU3MUecKrue BEIUYHHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, CHIIA,
UMITYJIbC TeJa, KUHETUYECKash SHEpPrusi, MOTCHIMAJIbHAs dHEPrusi, MEXaHU4YecKas
paboTa, MexXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBAThH
(GU3UYECKUIT CMBIC KCIOJIb3YEeMbIX BEJIMYMH, MX OO0O3HAUCHHS W EIWHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUMHY C JAPYTHMU
BEJTMYMHAMU;

ONUCHIBATh M3YYEHHbIC TEMJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3Yyad (U3MYECKUEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeaHsis
KMHETHYECKasi SHEPrUsi XaOTHUECKOTO JBUKEHHUSI MOJIEKYJ, CpPEIHEKBAaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT T0JIE3HOTO JEWCTBUS TEIUJIOBOIO JBUTATENs; IPU OMNHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKUH CMBICT HCMOJIB3YEMBIX BEJIUYHH, HUX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATbU3YUYECHHBIE 3JIEKTPUUECKUE CBOWCTBA BELIECTBA HUAJIEKTPUUECKHUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUUMHBI: AIICKTPUUYECCKUHN 3apsij,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHWCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMBbIX
BEIIMYMH, WX OOO3HAUEHWS U EIWHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMU BEIHUYNHAMU,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruM, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIHUI CYNEPIO3UIUNA CUJI, NPUHIUI PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJSIPHO-KMHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO ABHKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOr03apsaa,3akoHKyIoHa, MpU3ITOMPA3INIaThCIOBECHY IO



GbopMyITHUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCJIOBUS (TPaHHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS UX O€30MacCHOIO HCIOIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 1O HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh podaeMy/3aady U TUIIOTE3Y YU4eOHOTO IKCIepUMEHTa,cOOUpaTh
YCTAaHOBKY U3  MPEIJIOKEHHOTO  00OpyAOBaHUsA, TMPOBOAUTH  OMNBIT U
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (DU3UUCCKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTHUMAIBHBIA CIOCOO M3MEPEHHsS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy  (GU3MYECKMMH  BEJIIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIMUUH BBHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOmroaTh npaBuia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUMN B
pamMKax ydeOHOrO »JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JTaOOPATOPHOTO
o0opyI0BaHuS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJlaHHON (DU3MYECKOM MOJeIblo,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMpPATh (HYU3UYECKYIO MOJCINb, BBIICIATh (YU3NUCCKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH PACUEThl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTUUECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXACHHM C OMOpOod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BATh npd  pemieHnd  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIXMCTOYHUKOB, KPUTHUECKHAHAIN3UPOBATHIIOTydaeMyIOUH(POPMAITHIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHWS 10 (U3MKEe B TMOBCEIHEBHOU
KUZHUJISI00€CTIeUeHUSI0€30I1aCHOCTUIPUOOPAIIEHUUCTIPUOOPAMUU TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOIIOJCHUS HOPM HKOJOTHMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNIe C BBHIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcisiTh O0sS3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJ€KBATHO OLCHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIHI B PEIICHUE paccMaTpUBAEMOMN MPOOIIEMBI.

K xoniy obyuenuss B 11 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (hU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS HU3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUI 3aps, JIyd CBETAa, TOUCUHbIA UCTOYHUK CBETA, sAepHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO SApa MPU PEIIeHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (MPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (PUBMKU: DJIEKTPUUECKAs] MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBHS TOKa, B3aMMOJIEHCTBUE
MAarHuTOB, JJEKTPOMATrHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsl, SJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEITHOE PAacHpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennns, audpakuds W MOJSpU3alLUsg CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaANOAKTUBHOCTD;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), UCMONB3YSd (U3UUYECKUE BEIHYUHBI:
JNEKTPUYECKUM 3aps]l, CWJIAa TOKA, SJEKTPUUYECKOE HANPSIKECHUE, JIIEKTPUUECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, JEKTPOJIBIKYIIAs Cuia, paboTa TOKa,
MHAYKUMS MarHuTHOrO mojs, cuia Ammnepa, cuna JlopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ] MU YacToTa
KojeOanmii B KoyseOaTeIbHOM KOHTYpE, 3apsi W CHiIa ToKa B TIpolecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHWil, (OKYyCHOE pacCTOsHHE U
ONTHYECKAasl CHUJIa JIMH3bl, IMPU OINUCAHUM MPABUIBLHO TPAKTOBATh (U3UUYECKUI
CMBICIT HCIIOJIb3YeMbIX BEIWUYHH, WX OO0O3HAYCHHWS W EIWHUIIBI, YKa3bIBaTh
GopMyIibl, CBS3BIBAIOIIME JAaHHYK (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOJIB3YS
(¢u3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
JacToTa CBETa, SHEPTUS U UMITYJIhC (POTOHA, TIEPUO.T TIOJypaciaja, SHEPTHUsI CBI3U
ATOMHBIX SIEP, TPHU ONHUCAHWM TIPABWIBHO TPAKTOBATH (PU3UUYECKHH CMBICI
WCITOJIb3YeMBIX BEIIMYMH, MX OOO3HAUEHUS W CIAWHHMIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIMYUHY C JPYTHMH BEJIWYUHAMU,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TPOIICCCHI U SBICHUS, WCIONB3Ys (PU3NUSCKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIIEOBATEILHOTO U MapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHra, 3aKOH 3JEKTPOMArHUTHON
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAaHCHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHME ODHWHITEHHA s (hoTodddekra,
3aKOH COXPAaHCHHS SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHHUSI
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHECHHMS MacCOBOI'O YHCIIa, TOCTYyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO Pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYCCKOC BBIPAKEHHWE W YCIOBHS (TpaHUIlBI, 00JIaCTH)
IPUMEHUMOCTH;

OTpEEIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, CHJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI MO MCCIENOBAHUIO (U3UUECKUX SIBICHUU U
IPOIIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh podaeMy/3a1aqy U THIIOTE3Y YU4eOHOTO IKCIIEPUMEHTA,COOMPAThH
YCTAaHOBKY W3  TPEAJIOKEHHOTO  OOOpYJOBaHUS, TMPOBOAWTH  OMNBIT |
(bopMynHpOBaTH BHIBOJBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIMYMH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS W HCIIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH C UCIIOIH30BAHUEMITPSIMBIX
M3MEPEHUIi: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] U TpaduKOB,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMS,

coOmoaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEIACHUU HUCCIEAOBAHUHN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
JESTENHHOCTH C HMCIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB M JTAOOPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THble 3a7a4yd C SBHO 3aJlaHHOW (PU3UYECKOW MOJIEIIbIO,
MCIOJIB3YSI(PU3NUECKIE3aKOHBI ¥ TIPUHITAITH, HAOCHOBEAHAIN3AYy CIIOBUS3a AN



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEoOXonUMbIe NJisi €€ pelieHHs, MPOBOJUTh PAacUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOT'0 3HAUEHHs (PU3NYECKON BETUYMHBI;

pemaTb Ka4YeCTBEHHbIE 3aJ]a4M:BBICTPANBATh JIOTHUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI C OMopoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMHM  y4yeOHBIX  337a4  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[UU
U TIpEJICTAaBICHUS yUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIXUCTOYHUKOB, KPUTHYECKHAHAIM3UPOBATHIIONy4aEMYIOUH(POPMALIUIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX 0€30MaCHOIO MCIIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B TOBCETHEBHOM >KU3HUIIIS
oOecrieyeHus: 0E30MAaCHOCTH MPHU OOpalleHUu C NpUOOpaMH M TEXHUYECKUMH
yCTPOWCTBAaMH, Il COXPAHEHUS 3/I0POBbS U COOJIIOJEHUSI HOPM SKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TpyHIe C BBINOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJI€KBAaTHO OLCHUBATb
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpUBAEMOM POOIEMBI.



TEMATUYECKOEIIJIAHUPOBAHUE
IIpu npoBenennu J1a00PATOPHBIX, IPAKTHYECKUX PA0OT ¥ PU3NUECKOr0 IKCIIEPUMEHTA UCIIOJIb3YyeTCH
odopynosanuenudposoisiaboparopun TOUKNPOCTAnopusukeRELEONcaaTunkamMmu:rajibBaHoMeTp,
YCKOpeHHus (aKceJepoMeTp), TEMIEPATYPbI,3JIeKTPUYECKOr0 TOKA M HANIPSIZKeHUs1, MATHUTHOI'O MOJIf,
aTMOC(EPHOro U OTHOCHTEIBHOI0 JABJICHUI, IBYXKAHAJbHAS NPUCTABKA ocLWLIOrpad.

10 KJIACC

n/u

HaumeHoBaHuepas3ae/ioB
H TE€M INPOrpaMMbl

KoaunuecTBo 4acoB

Bcero

KontpoabHbie
padoTsI

IIpakTueckune
padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBare/ibHbIE

pecypcsbl

Buani
AeATeIbHOCTH
00y4aroumuxcsic
yueTompadoyei
NMporpaMmbIl
BOCIIUTAHUS

Pazgeal PUBUKAUMETOABIHAYYHOI'O

INO3HAHMUA

11

dus3nka U METOAbI
HAaYYHOTOIIO3HAHUA

bubmnorexal [OK
https://m.edsoo.ru/7f41bf72

N3ydenune HaydHbIX
(AMIUPHUYECKUX U
TEOPETUUYCCKHUX )
METO/I0B TIO3HAHUS
OKPYKaIoIIeroMupa.
OO6cyx 1eHuerpaHuIl
MIPUMEHUMOCTH
(bU3NYECKUX3aKOHOB
U TEOpUH
MoTtuBanmoHHas
Oecena no
(bopMHUPOBaHHUIO
IPaKIaHCKOU



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

MO3ULHUH
00yJaroIerocsakaxk
AKTUBHOTI'O 1
OTBETCTBEHHOI'O
YJIEHAPOCCUMCKOTO
oOuiecTBa

Hroro no pazaeny

Pazpen2. MEXAHHUKA

2.1 Kunemaruka

bu6mmorexal [OK
https://m.edsoo.ru/7f41bf72

[IpoBenenue
AKCIEPUMEHTA!
W3y4YeHUe
HEPaBHOMEPHOTO
JIBIDKCHUSICIICIBIO
OnpeIeIICHUs
MT'HOBEHHOM
CKOpOCTH;
HCCJIEIOBaHNE
COOTHOIIECHUSAMEXKITY
MyTSIMU,
MPONICHHBIMUTEIIOM
3a
MOCNe0BaTCIbHBIC
PaBHBICIIPOMEXKYTKH
BPEMEHH NpU
PaBHOYCKOPEHHOM
JIBMDKEHUH C
HayaJIbHOM
CKOPOCTBIO,paBHOMN
HYJIIO;U3y4CHUE



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

JIBIDKCHUSIIIIAPUKAB
BSI3KOM JKHUJIKOCTH;
M3YYCHUECBUKCHUS
Tena, OPOIIEHHOTO
TOPU30HTAIILHO.
Hwnanorumno
MIPUHSIITHIO
TPaIUIIMOHHBIX
00IICYCIOBEUSCKUX
T'YMaHUCTHYCCKUXH
JIEMOKPaTHIECKUX
IICHHOCTEH

2.2

JlmHaMuKa

bubmnorexal [OK
https://m.edsoo.ru/7f41bf72

CpaBHEHHE Macc
B3aMMOJICHCTBYIOITUX
tein. M3yuenue
3aBHCHMOCTH CHJIbI
YOPYTOCTH OT
nedhopmanyu;
CpPaBHECHHUECHIT
TPEHUS TTOKOS,
KayeHHs U
CKOJIbKEHHUS
['pynmnoBbIenPOEKTHI
1o GOPMHUPOBAHUIO
TOTOBHOCTH BECTH
COBMECTHYIO
JIeSITeIIbHOCTh B
MHTEpecax
IPaXKJaHCKOTO
o0I1ecTBa,



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

y4acTBOBATH B
CaMOYIIpaBJICHUMB
00pazoBaTebHOM
OpraHu3aluu

IIpoBenenue
OKCTIEPUMEHTA!
M3Y4E€HHEa0COIOTHO
HEYIPYroro yaapa ¢
MIOMOTIBIO IBYX
OJIMHAKOBBIX
HUTSIHBIXMAsITHUKOB;
HCCIIEIOBAaHUE CBSI3U
paboOTHI CHITHI C

3aKOHBICOXPAHECHUSB bubnuorexal [OK U3MEHEHUEM
2.3 6 1 .
MEXAHUKE https://m.edsoo.ru/7f41bf72 | mexaHuueckon
SHEPrUHU Teja Ha
MIPUMEPEPACTIHKEHUS
PE3MHOBOIO XI'yTa
becena o
(hopMHUPOBaHHTO
poccuiickoi
TPk IaHCKOU
UJECHTUYHOCTH,
MaTpuoTU3Ma
Hroro no pazneny 18
Pa3nen3.MOJIEKYJIAPHAADPU3ZNKAUTEPMOJINHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 bubnmnorexal [OK IIpoBenenue
KMHETUYECKON TEOpUHU https://m.edsoo.ru/7f41bf72 | skcnepumenra:



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

OIpe/IeTICHUEMACChI
BO3/yXaBKJIACCHOU
KOMHATe Ha OCHOBE
u3MepeHui oobéma
KOMHATBHI, JTaBJICHUS
U TeMIIepaTyphbl
BO3/yXa B HEH;
HCCleI0BaHNE
3aBUCUMOCTUMEXKTY
napameTpamu
COCTOSIHUS
pa3pexeHHoTOorasa
MoTuBanMoHHAasK
Oecena o
(hopMHUPOBAHUTO
LIEHHOCTHOTO
OTHOIICHHUS K
JIOCTH)KEHUSM
POCCUMCKUXYUYEHBIX
BOOJIaCTH (PU3UKUHU
TEXHHUKE

3.2

OCHOBLITepMO,[[I/IHaMI/IKI/I

10

bu6mmorexal [OK
https://m.edsoo.ru/7f41bf72

[IpoBenenue
AKCIEpUMEHTA!
MU3MEPEHUEYEIbHOMN
TEIUIOEMKOCTHU
BemectBa. O1eHKa
a0COJIIOTHBIX U
OTHOCHTEIIBHBIX
[OTPELIHOCTEN
U3MEpEeHUi



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

busznyecKux
Benn4uH. M3ydenue
MO/IEJIEN MapOBOM
TYpOUHBL, ABUTATENS
BHYTPEHHETO
CropaHus,
PEaKTUBHOTO
JIBUTATEIIS
Habmronenuesa
c(hopMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O
CO3HAHUS,3THYECKOTO
MOBEICHUS

3.3

ArperaTHLIeCOCTOHHHH
BemiecTBa. @a3oBbIe
IICPEXO0 bl

bubmnorexal [OK
https://m.edsoo.ru/7f41bf72

[IpoBenenue
AKCIIEPUMEHTA:
U3MepeHue
OTHOCHUTEJIBHOMN
BJIQ)KHOCTH BO3/yXa.
OrneHkaaOCoOTIOTHBIX
¥ OTHOCHUTEIBHBIX
MOTPEUTHOCTEH
HU3MEPEHUI
(hu3HYeCKux
BeJIMYMH. M3yueHue
CBOKCTB
HACBIIICHHBIX MapOB,
CHoco0OBU3MEPEHHUS
BJIAXXHOCTH MrpoBsie
CUTYAIIIH,



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

BBISBIISIOIINC
CIIOCOOHOCTD
OHeHI/IBaTI)CI/ITyaI_II/IIO
nu HpI/IHI/IMaTB
OCO3HAHHEIE
peuieHus,
OPUEHTUPYSICHHA
MOpaJIbHO-
HpaBCTBeHHI)IeHOpMBI
HIOECHHOCTH,B TOM
Yucle B
JIEATENBHOCTH
y4E€HOTO

Hroro no pazaeny

24

Paznend4. DJIEKTPOAUHAMUKA

4.1 DIeKTpoCcTaTUKa

10

bubmorexal [OK
https://m.edsoo.ru/7f41bf72

[IpoBenenue
JKCIIEPUMEHTA:
n3MepeHue
BJIEKTPOEMKOCTH
KOHJIeHCcaTopa.
OreHKaaOCOTIOTHBIX
1 OTHOCHUTEJIbHBIX
MOTPEUTHOCTEH
U3MEpEHUN
buznyeckux
BeJIMYMH. M3yueHue
MPUHLUIIOBACHCTBUSA
AIEKTPOCKOIA,
AIEKTPOMETPA,



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

KOHJICHCATOPa

[TocTostHHBIN
4.2 anekrpudyeckuiiTok. Tokus
pa3IUYHBIX Cpeaax

12

bu6mmorexal [OK

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

IIpoBenenue
AKCIIEpPUMEHTA:
U3y4eHHE
CMEIIaHHOTO
COEJIMHEHUs
PE3UCTOPOB;
u3mepenue 3J1C
HMCTOYHUKATOKAH
€ro BHYTPEHHETO
COTIPOTHUBIICHUS;
HaOJIOIeHNE
anekTpoaunsa.OueHka
aOCOJIIOTHBIX U
OTHOCHTEJbHBIX
MOTPEUTHOCTEMN
HU3MEPEHUI
bu3nYECKUXBETUYHH
Huckyccus,
HaIpaBJIeHHAs Ha
OCO3HaHUE JTUYHOTO
BKJIaJIaBIIOCTPOCHUE
YCTOMYUBOTO

Oyayiero

Hroro o pazaeny

22

PesepBHOEBpEM:

Beimosnenue
yueOHBIX 3aJaHUI,

JEMOHCTPUPYIOIIHNX
OCBOEHHEOCHOBHBIX



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

IIOHSTHH,

(U3HYECKUXBEITUINH

U 3aKOHOB Kypca
¢u3uku TBopueckue
paboTsI,
HarpaBJICHHBIC HA
3CTETUYECKOE
OTHOIICHUEKMHDY,
BKJTIOYAst 3CTETUKY
HAYYIHOTO
TBOPYECTBA,
MIPUCYIIIETO
¢buznueckoitHayke

OBIIEEKOJIMYECTBOYACOB
I10 ITIPOTPAMME

68




11 KJIACC

n/u

HaI/IMeHOBaHI/Iepa3IleJIOBI/I
TEM IMPOrpaMmbl

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoTshI

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uudpossie)
o0pa3oBare/ibHbIE

pecypcsl

Buani
AeSITeJILHOCTH
00yUyaIuxcsc
yueToMpadoueit
NMPOrpaMMbI
BOCIIUTAHUSI

Pa3zneal . DJIEKTPOJUHAMHUKA

11

MaruuTtHoOE 10JI€E.
DneKTpoMarHuTHast
WHIYKIUS

11 1

bu6mmorexal [OK

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

[IpoBenenue
IKCIIEPUMEHTA:
W3y4YCHHE
MarduTHOTO MOJIS
KaTYIIKA C TOKOM;
HCCIIeIOBaHue
IEUCTBUA
IOCTOSIHHOTO
MarHuTaHapaMKycC
TOKOM;
HCCIIeIOBaHue
SIBJICHUS
AIEKTPOMArHUTHOM
nHAyKIuu. OLeHKa
aOCOJIFOTHBIX U
OTHOCHTEIBHBIX
MIOTPELIHOCTEN
U3MEpEHUN
buznyecKux
BEIMYMH



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

ITouckoBrieOece I,
bopmupyrorue
HWHTEPECK
pasnuyHBIMCchepam
npoeccruoHaIbHOM
JIESITCIILHOCTH, B
TOM YHCIIe
CBSI3aHHBIMC
¢buzuKoit n
TEXHUKOU

Hroro no pazaeny

11

Pasznen2. KOJTIEBAHUSAN BOJIHBI

2.1

Mexannueckue u
3JIEKTPOMArHUTHbHIE
KoJIeOaHusd

bubmunorexal [OK
https://m.edsoo.ru/7f41c97c

UccnenoBanue
rmapamMeTpoB
KOJIEOATEIbHOM
CHUCTEMBI—TIEPHO/IA,
YacTOTHI,
aMILTUTYIBI ¥ (a3l
KOJIEOaHU I
(Ipy>XUHHBIA 1/UTU
MaTeMaTHYEeCKUI
MasITHUK).
HaOronenue
3aTyXaroInx
KOJIEOaHHH.
HccnenoBanue
CBOICTB
BBIHY)KJICHHBIX
KoJIeOaHu i



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

PasBuBaromue
yueOHbIECUTYaIUH,
HaIpaBJICHHBIC Ha
dbopmupoBaHue
YMEHHSI COBEpPINATh
OCO3HaHHBINBBIOOP
Oymymient
npodeccuu u
peann30BBIBATH
COOCTBEHHBIE
KU3HECHHBICTIIIAHBI
IIpoexTsl,
MOKa3bIBAOIIHE
TOTOBHOCTb U
CIIOCOOHOCTH K
00pa3oBaHUIO U
caMm000pa30BaHUIOB
obOyactu pu3uku HA
MPOTSKEHUU BCEM
KU3HU

2.2

Mexannueckue n
3JIEKTPOMArHUTHBIEBOJIHBI

bu6mmorexal [OK
https://m.edsoo.ru/7f41c97c

HabGnronenuecBsasu
IPOMKOCTH 3BYKa U
BBICOTHI TOHA C
aMIUTUTY101 U
4acToTOM
KOJICOaHUH,
3BYKOBOT'O
pe3oHaHca.
Hccnenopanue
CBOICTB



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

AJEKTPOMArHUTHBIX
BOJIH: OTPaXXEHUE,
MIPEJIOMJICHUE,
MOJIIPU3ALIUSA,
nudpakuus,
uHTEepEepEeHIUL
Jnnaktnyeckue
UTPBI TI0
(hopMHUPOBaHUIO
AKOJIOTUYECKOU
KYJIBTYPBHI,
OCO3HAHHIO
rJ100aJIbHOTO
Xapakrepa
HKOJIOTUYECKHUX
npoOiem

2.3

Onruka

10

bubmnorexal [OK
https://m.edsoo.ru/7f41c97c

N3yuenuesBieHus
MIOJTHOTO
BHYTPEHHET O
OTpaXEHHUSL,Ero
MIPUMEHEHHUS B
CBETOBOJIC.
N3yuenuemoneneit
MHUKPOCKOTIA,
TeJEeCKOoIa.
[Tonyuenunecnextpa
CIIOMOUIBIONIPU3MBI
U 1 (paKIUOHHON
PELIETKU.
N3mepenue



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

MOKa3aTens
IIPEJIOMJIICHUS
crexia. TBopueckue
paboThI IO
IJIAHUPOBAHUIO U
OCYILIECTBJICHHUIO
JICACTBUI B
OKpy»Karoliencpeae
Ha OCHOBE 3HaHUs
LENEeNyCTOMYHNBOTO
pa3BUTHS
YeJI0OBEUeCTBa

Hroro no pazaeny

24

Pa3nen3.0CHOBBICHEIIUAJIbHOUTEOPUHA OTHOCUTEJBHOCTH

3.1

OCHOBBHI cITelIiaIbHON

TCOPHHUOTHOCUTCIIbHOCTHU

bubmnorexal [OK
https://m.edsoo.ru/7f41c97c

Pemenne
KayeCTBEHHBIX
3a/1a4COTIOpOoiTtHa
W3Y4YCHHBIE
nocrynatel CTO.
Hcnonp3oBaHue
HH(pOPMAIMOHHBIX
TEXHOJOTUH IS
ITOKCKA,
CTPYKTYpUPOBaAHUS,
MHTEpIpeTauu U
MIPEACTABICHUS
uHpOpMaLU IpU
IO ITOTOBKE
COOOIIIECHUIO



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

rpaHuIax
MPUMEHUMOCTH
KJIaCCHYECKOI
MEXaHUKU U
ocHoBax CTO
BupryanpHas
AKCKYpPCHS,
ITO3BOJISOIIAS
PACIIUPHUTH OIIBIT
JIeITEILHOCTH
9KOJOTHYECKOM
HaIpaBJIEHHOCTHHA
OCHOBE MMEIOIINXCS
3HAHUHTIOHU3UKE

Hroro no pazaeny

Pa3znen4. KBAHTOBAADPU3UKA

4.1

OIEMEHTHIKBAHTOBOM
ONTUKHU

bubmnorexal [OK

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

HaOironenue
doTorddexrana
YCTaHOBKE C
[IUHKOBOU
IUIACTUHOM.
HccnenoBanue
3aKOHOBBHEIIHETO
dororddexra.
OObsiCHEHHE
OCHOBHBIX
MPUHIIUTIOB
JenCTBUSI
TEXHUYECKUX



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

YCTPOMCTB, TAKUX
KakK: ()OTODIEMEHT,
doToaaTIHK,
coJIHeyHasibarapesl,
CBETOJIMO; U
YCIOBUM UX
0e301acHoro
MIPUMCHCHHUS B
MPAKTHYECKOU
*u3Hu. Bukroprna
o
c(hopMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
(hU3HMYECKOTHAYKU

4.2

Crpoenuearoma

bubmnorexal [OK
https://m.edsoo.ru/7f41c97c

N3yuenune monenu
omnbiTaPesepdopna.
[IpoBenenue
AKCIIEPUMEHTA T10
HaOJIFOIEHUIO
JIMHEHYaTOTO
cnekrpa/luckyccus
10 OCO3HAHUIO
LIEHHOCTU HAay4YHOU
JIeSITeILHOCTH

4.3

ATOMHOESAAPO

but6nunorexal [OK
https://m.edsoo.ru/7f41c97¢c

N3y4yenune
JKCIIEPUMEHTOB,



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

JIOKa3bIBAIOLINX
CJI0)KHOCTbCTPOEHHUS
aTOMHOTO
snapa.MccnenoBanue
TPEKOB YacTHI] (I10
TOTOBBIM
dororpadusim).
N3yuenunesnepHbix
CHJI, SIICPHBIX
peaKuiCHHTE3an
pacmaja,
TEPMOSAEPHOTO
cuHre3a. M3yuenue
HYKJIOHHOMMOIeJIH
sapa [IpoexTsl n
HCCIIEeI0BATENbCKHE
paboTHI,
MOKAa3bIBAOLINE
TOTOBHOCTH B
MIPOLIECCEN3YUEHUS
bu3HKu
OCYIIECTBIISTh
MIPOEKTHYIO U
HCCIIEeI0BATENIbCKYIO
JESATENBHOCTD
WHJUBHIyaJIbHO U B

rpymnie

Hroro no pazneny 15

Pa3zneaS.2JIEMEHTBIACTPOHOMUWHNU ACTPOPU3UKHU




5.1

DJIEeMEHTHIACTPOHOMUUH
acTpoU3UKI

bu6mmorexal [OK
https://m.edsoo.ru/7f41c97c

IToaroroBka
co00IIeHUI 00
JTanax pa3BUTHUS
aCTPOHOMHUH, O
MPUKIIATHOM U
MHPOBO33PEHUECKOM
3HAYCHUH
aCTPOHOMHUH, O
METOJaX MOTyYEHUs
Hay4YHBIX
ACTPOHOMHYECKUX
3HaHUH, OTKPBITUAX
B COBPEMEHHOMU
aCTPOHOMMHU.
N3yuenue
COBPEMEHHBIX
MpEJCTaBICHUN O
MIPOUCXOKACHUNH
sBorounCoJIHIa
" 3BE3]
MoTuBanmoHHas
Oecena o
(hopMHUPOBAHHIO
TPk IaHCKOM
MO3HUIIIH
00yJaroIerocsakaxk
aKTUBHOI'O U
OTBETCTBEHHOTO
YJIEHAPOCCUMCKOTO
oOmiecTBa



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

Hroro no pazaeny

7

Pa3nen6.ObOBLIAIOIIEEIIOBTOPEHUE

6.1 O06o01maroneenoBToOpeHne

bu6mmorexal [OK
https://m.edsoo.ru/7f41c97c

Yuactue B
JTIUCKYCCUUOPOIIN
bu3UKK U
aCTPOHOMUU B
paznuuHbIXchepax
JIeSITEILHOCTH
YeJIOBEKA.
IToaroroBka
cooOmIeHnoMecTe
¢buznyeckoin
KapTUHBI MUpa B
PATYCOBPEMEHHBIX
MpEJCTaBICHUN O
npupo e Jnanoru
10 TIPUHSITHIO
TPaJUIIMOHHBIX
00IIIEeYeIOBEYECKIX
T'YMaHUCTUYECKUXU
JIEMOKPaTHYECKUX
EHHOCTEN

Hroro o pazaeny

PesepBHOEBpEM:

Brinonnenue
yueOHBIX 3aJaHUI,
JIEMOHCTPUPYIOLIUX
OCBOEHHEOCHOBHBIX
MIOHSTHH,



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

busnyecKux
BEJIMYUHU3aKOHOB
Kypca ¢pusuku 10—
11 xnaccos
I'pynmosslie
IIPOEKTHI 10
(bopMUPOBaHUIO
TOTOBHOCTHUBECTHU
COBMECTHYIO
JIeSITENIbHOCTh B
MHTepecax
TPaXKJaHCKOTO
oOrecTBa,
y4acTBOBATH B
CaMOYIPaBIICHUUB
00pa3oBaTeIbHOM
OpraHu3aluu

OBIIEEKOJIMYECTBOYACOB
I10 ITIPOT'PAMME
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IHOYPOYHOEIIJIAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrpoabsnbie | IIpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoTbl
pecypcbl
duzrka—HayKaonpupoe.

1 Hayunrie MeZ(I)()JH EOSH&HI/ISI 1 bubnmorexallOK

" https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIEeroMupa
Ponsumecropuzukus

9 (hopMUPOBAHMHCOBPEMEHHOM 1 bubnunotexal [OK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKONACATETbHO CTHITIOIEH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmnoTtexal [OK
nBroxkenus. I lepemenienre,cCKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOETIPSIMOJIMHEWHOE 1 bubnunorexal [OK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOEIPSIMOIMHEWHOE 1 bubnnorexal [OK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoHoenaeHue. Y ckopeHue 1 bubnnorexal [OK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe ABUXKEHUE.

7 I[I]:I/I)KGHI/ICMEITC HaJIbHOMTOUKHUIIO 1 bubmorexal lOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [IpunuunotHocutenbHocTUl anumes. 1 bu6mmorexal [OK



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

NHepuuanbHbIECUCTEMBIOTCYETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmorexal [OK

o cyneprosiimen. Brop OmvaKOH https://m.edsoo.ru/ff0c3be8
HeroTonaansamarepuanbHOUTOUKA

10 TperunzakonHbr0TOHALIIA bubnnorexal [OK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoHBceMUpHOTOTAroTeHMs. CHiia

11 TsKecTH. [lepBas kocMudeckas brbamorexallOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
12 Cunaynpyroctu.3akoHl yka.Bec Tena bubnuotexal [OK
https://m.edsoo.ru/ff0c3e18
Cunarpenus. Koappumentrpenns.

13 CI/IJ‘IacgHpOTI/IBHeiESIHpI/LHBI/IE(eHI/II/I bubmmorexallOK
TeNa B KHAKOCTH HIH rase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHoe U BpanaTeabHOE

1 JBYKEHHEA0COTFOTHO TBEPIOTO Tea. bu6morexal [OK
Mowmentcusl. [Ineqocuiisl. Y cnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHUSITBEPIOTO TeElA
NmnynscmaTepruaabHOUTOUKH,

15 CUCTEMbIMATEPUATIbHBIXTOYCK. bubnnorexal [OK
NMiynbpccuibl. 3aKOHCOXPAHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. Peak THBHOE ABIKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 KunernueckassHeprusimaTepuanbHOW bubnuorexal [OK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrun

17 [ToTreHunanpHasgs3HEPrUsL. bu6mmorexal [OK



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

[MoTeHnmManpHasE HEPTUAYIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[MoTeHumanpHas HEPTUATEIABOIU3H
MTOBEPXHOCTU3EMIIH

https://m.edsoo.ru/ff0c461a

18

[NoTeHmansHpIENHETIOTCHIIUATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIINATHHBIXCHIICU3MEHEHHEM
MEXaHMYECKOWIHEPTUHCHCTEMBITEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

bu6mmorexal [OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHasipaboTa
«MccnenoBaHnecBA3UPaOOTHICHITBIC
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTOXXTYTa»

20

KonTtponpHaspaboramnoteme
«Kunemaruka./[mHaMuka.3aKOHbI
COXpaHEHUs B MEXaHUKE)

bu6morexal [OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIEIIOJIOKEHUSMOJIEKYIS PHO-
KMHETUYeCKOUTeopuu. bpoyHoBCKOE
nsuxenue. Auddysus

bu6mmorexal [OK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mo ienucTpoeHUAra3oB, KUIKOCTEN
UTBEPABIXTEI

23

Macca MOJICKYII. KoaunuectBo
BCH_IGCTBELHOCTOHHH&HABOF&HPO

24

TennosoepaBHoBecue. Temmeparypa
neénsmepenue.lllkana remneparyp



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

Lenbcus

WneanpusnirazsMKT.OcHoBHOE

bu6mmorexal [OK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcosroTHasiTeMIIepaTypakakmepa

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

27 3akon/lanpToHa.I 'a30BBIC3aKOHBI
JlabopaTopHasipaboTa

28 «MccnenoBaHne3aBUCUMOCTUMEK Y
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3onporiecchiBUACATBHOMIa3€ X bu6morexal [OK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisaneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 criocoonieczmenenns. KoanuectBo bubmuotexal [OK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
rasa

bubmuorexal [OK

31 Buzet reruorepean https://m.edsoo.ru/ff0c5c36
VY nenpbHasgTEeINIO EMKOCThBEILISCTBA.

32 KonunuecTBoTemioTsinpu bubmmorexallOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenade. A uadaTHelipoiiece

33 IlepBrIii3aKOHTEPMOIMHAMUKUHAETO bubnuorexal [OK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocThipoiieccoBs bubnuorexal [OK



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

npupoje.Bropoizakox
TCPMO AMHAMHKU

https://m.edsoo.ru/ff0c6230

[MpuanunpericrBusuKI I reroBoit

bu6mmorexal [OK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 HuxnKaproneroKIT/]
37 DKOJIOTUYECKUETIPOOTIEMBI
TETUIOPHEPTeTHKI
38 O6o0maromuitypok«MoseKynspHas bubnuotexal [OK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsHasipabotanoteme
39 «MonekynspHasipuzrka. OCHOBBI bubamorexallOK
Y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
[TapooOpa3zoBaHHEHKOHACHCAITHSI. bubmnoTtexal [OK
40
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOTIOTHASMOTHOCUTENbHAS
41 BJI&YKHOCTHBO3TyXa. HachIeHHbIIH bubmorexallOK
AY%a. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoereno.Kpucramueckueu
amopdHbIe Tela. AHU30TPOITHS bubnunorexal [OK
42 .
CBOMCTB KpuCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMeHHbIeMaTepHallbl
I1 .
8 | Viemmrensoranmncuns biGmnorexallOK
s ' https://m.edsoo.ru/ff0c6708
CybOnumarus
bu6mmorexal [OK
44 b 0
PABHEHHCTCIIIOBOTO banatcea https://m.edsoo.ru/ff0c6820
45 DneKTpu3ausaTen. IEKTPUIECKUNA bubnmnorexal [OK

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

[TpoBOAHUKH, TUATEKTPUKAHN

bu6mmorexal [OK

46 MOJIYIIPOBOIHUKN. 3aKOHCOXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
Bsaumonencrsue 3apsioB. 3aK0H
47 Kynona ToqeqHLH/faieK NYECKUNA bubmoreral [OK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTBINEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexal [OK
AIEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaboTacriniaekTpocTaTHIECKOro
49 nois. [loren I/Iai PasnocTh bubmoreral [OK
' tait. https://m.edsoo.ru/ff0c6f00
MOTEHIHAJIOB
[TpoBOAHUKUN TUAICKTPUKHB
bu6mmorexal [OK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JIunIIeKTpuIecKasmpoOHUIIaeMOCTh
bu6mmorexal [OK
51 DnexrpoeMkocTh. KoHaeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPA. DHEPTUA3APSIIKEHHOTO BrbmiorexallOK
pa-JHep P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTtopnasipaboTa"3mepenue
EKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMII IEHCTBUAUTIPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTH4eCcKas3allnuTa.



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
cyuecTBoOBaHUA. [ [OCTOSITHHBINTOK.
Cuna toka. Hanpsbkenue.
Conporusnenue.3akod Omayis
ydacTKalenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoaHUKOB.JIabopaTopHaspadboTa
«M3ydeHnecMenaHHOTOCOeIMHEHHUS
PE3UCTOPOBY

bu6mmorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIIHOCTEIIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlena

bu6morexal [OK
https://m.edsoo.ru/ff0c7838

58

3akoHOMa IS TIOTHOM(3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepennelICucTouHMKaTOKau
€rOBHYTPEHHET O CONIPOTUBIICHUS

bu6mmorexal [OK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHASATIPOBOAUMOCTHTBEP IBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUSMETAIIJIOBOT
Temneparypbl. CBEpXIpPOBOIUMOCTD

60

DNEeKTpUUECKUU TOKBBAKyyMe.
CBOHCTBAIEKTPOHHBIXITYYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAUMOCTh. CBOUCTBA
p—n-nepexoxa. [loaynpoBoaHUKOBEIE
pruOOpPHI

bu6mmorexal [OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTPUUECKUUTOKBPACTBOPAXH
pacIiaBax 3JI€KTPOJIUTOB.

bubmuorexal [OK

62 DIEeKTPOTUTHYECKAs TUCCOLIAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNeKTpUYECKUU TOK B raszax.

63 CaMocTOATENbHBIN 1 1 bubnuotexal [OK
HECaMOCTOSATEIbHBIMPA3PsA. MOTHUS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UXITPAKTHYECKOE 1 bubnnorexal [OK
npuMeHeHue. [ [paBriiarexHuku https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O0600mmarmuiypox 1 bubnnorexal [OK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponsHaspaboramnoreme

66 «Onekrpocratuka.llocTossHHBIN 1 bubnnorexal [OK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIXCpEIax»

67 PesepBHbIitypok. KoHTpoabHas 1 bubnunorexal [OK
pabota noreme"DiekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblitypok.O6001ma0mUiypoK 1o 1 bubnuorexal [OK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
[
Jl:;l'l Tewma ypoka Bcero Konrpoapubie | - Hpakmirieckie i[:;:e}[l/lﬂ :)Igg)::())l;:;eeﬂbﬂble
padoThI padoThI pecypen
[TocTOsIHHBIC MAarHUTHI M KX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bu6mmorexal [OK
BexropmarautHOMHHAYKIMU. JInHNN https://m.edsoo.ru/ff0c9778
MAarHATHOMWHIYKIINHA
MarsuTHOENOJICTIPOBOTHIKAC TOKOM.

9 OmneIT Opcrena. 1 bubnnorexal [OK
B3anmoaencTBUEnpOBOJHUKOBC https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnorexal [OK
MarHUTHOTOMOJIAKATYIIIKACTOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME€ MAarHUTHOTO NOJIA HA
MpoBOJHUKCTOKOM. CruitlaAmMmepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuortexal [OK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTOMarHUTaHAPaMKYC
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYITYIOCA3apKEHHYIOUaCTHUILY. 1 bubnuorexal [OK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHUTHastHHTyKIus. [loTok

6 BEKTOpa MarHuTHoW nuaykunu. J/C 1

WHJIYKIUMU.3aKOH3IEKTPOMarHUTHOM



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

naaykuunPapanes

JlaboparopHaspaboTa
«HccnenoBanuesBIeHUS
BHCKTPOMaFHI/ITHOI\/JII/IHILYKIII/II/I»

bu6mmorexal [OK
https://m.edsoo.ru/ff0cal50

NuayKkTuBHOCTSH. SIBIEHUE

camouHaykuuu. DJ1C caMOMHAYKIUY.

SHGPFI/IfIMaFHI/ITHOFO MOJIAKATYHIKUC
TOKOM. DJIEKTPOMarHUTHOETIOJE

bu6mmorexal [OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHHTHI,3JIEKTPOBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAAIIEYb

10

O6o0matromuii ypok «MarautHoe
noJie. DJIeKTpOMar HUTHASTMH Y KITHSI»

bu6mmorexal [OK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHaspaboramnoteme
«MarauTHOETOJIE.
DNIeKTpOMarHUTHASUHTYKITHSI

bu6morexal [OK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
konebanus.'apmoHnueckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKUXKOJICOaHUH.
[IpeBpaienue sHepruu

bubmunorexal [OK
https://m.edsoo.ru/ff0caf06

13

JIaGopatopHasipaboTa
«MccnenoBaHne3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTHOTAJIMHBIHUTHUMACCHITPY3a»

14

KonebarenpupinkoHTyp. CBOOOIHBIE

bu6nmmorexal [OK
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

HHG&HBHOMKOHC6&TCHBHOMKOHType.
Amnanorus MCKIAYMEXAaHNYCCKNMHU U
OJICKTPOMAriMTHBIMU KOJIe0aHUSIMHU

15

®opmynaTomcona.3akoH
COXPAHCHUADHCPIrUUBHUACAIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmorexal [OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenneo3aTyxarmux
KoJeOaHusx. BelHyXIeHHbIE
MexaHndeckrekonebanus. PesoHaHc.
BI)IHY)K)ICHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bu6morexal [OK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbIiTOK. CHHYCOUTaTbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLEE3HAYCHUECUITBITOKAN
HaNPSHKCHUS

bu6mmorexal [OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.lIponsBoactso,
nepenava u norpedieHue
ANEKTPUYECKOMIHEPTUU

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHEIIEKTPUUECKOTO3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIIepe1ad

bubmuorexal [OK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
ITPOU3BOICTBEAIEKTPOIHEPTUN.
KynpTypancnonbs3oBaHus
IEKTPOIHEPTUUBIIOBCETHEBHOU
KHU3HU



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

MeXﬁHI/I‘-IeCKI/IeBOJIHBI,YCJIOBI/ISI
pacnpoctpanenus. I lepuon. CkopocTsb

bubmuorexal [OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbiennpo0IbHbIE BOJTHbI
29 3ByK.CropocTb3ByKa. I pOMKOCTH bubnuotexal [OK
3ByKa. BoicoTarona. TemOp3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIEBOJIHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana buonorexallOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBIpaINOCBA3UH
24 TeneBuaeHus. PassutuecpeacTs
cBs3u. Pagnonokanus
o5 KontponsraspadoTta«Konedanusu bubnnorexal [OK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOepacIpOCTPaHEHUE
26 CBETa B OJJTHOPOJHOMU cpene. bubmnortexal [OK
ToueunslitucroyHukcBera.Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHnunecBera. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue bubmmorexallOK
_ https://m.edsoo.ru/ff0cd4e0
M300paXKeHUUBILUIOCKOM3EpKae
[Ipenomiienue csera. [lonHoe
28 BHyTpeHHeeoTpaxxkeHue. [ IpenenbHpIn bubnnorexal [OK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUs
29 JIabopatopHnasipabota«l3mepenue bubnuorexal [OK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl.IlocTpoennen3o0paxeHuiiB bu6nuorexal [OK



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

nH3e. POPMYIATOHKOMIIMH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaboparopHaspaboTa
«MccnenoBaHMECBOWCTB
M300paKCHUIBIHH3AX)

32

Hucnepcusiceera. CII0KHBIMCOCTAB
6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»

33

Wnrtepdepennusicera.Audpakuus
ceta. Judpaknuonnas pemeérka

bu6morexal [OK
https://m.edsoo.ru/ffOced2?2

34

Honepequ CTBCBCTOBBIXBOJIH.
[Tongpuzanus cBera

bu6morexal [OK
https://m.edsoo.ru/ff0cf02e

35

OnTryeckuenpuOopHINYCTPOHCTBAN
yCIIOBUANX0€30MaCHOTOIIPUMEHEHUS

36

['panunpmpuMeHuMocT!
KJlaccuueckonMexanuku. [locTynatsl
CHEIHaIbHOUTEOPUH
OTHOCUTEJIFHOCTHU

bu6mmorexal [OK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHHOCTHOTHOBPEMEHHOCTH.
3amenIeHHeBPEMEHUUCOKPAIIICHHE
JUTAHBI

bubmuorexal [OK
https://m.edsoo.ru/ffOcfa4?2

38

9HeprI/I$II/II/IMHyJ'IBCpeJ'IHTI/IBI/ICTCKOI/Iv
YaCTHIIBI. CBs3b MaccChl C 3HepFI/IeI/IVI/I
HUMITYJIbCOM. BHCPFI/IHHOKOSI

bu6nmmorexal [OK
https://m.edsoo.ru/ffOcfc68

39

KonTponeHaspabota«Onruka.
OcHoBbICIIEIUAIIBHONTEOPUH
OTHOCHUTEJIBHOCTI»

bu6mmorexal [OK
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. Dopmynallnanka. Jueprus u

bubmuorexal [OK

40
UMITYIBC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 AlT.
(poros(exra. Omprret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbsipoTodrPdexTa. YpaBHeHNE
- (bv P P bu6mmorexal [OK
42 OuvHmTerHa uig GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuna»dororddexra
JaBneraunecBeTa.OnbIToIl 1. H.
43 JlebeneBa. XUMUYECKOENEWCTBUE bubnmorexallOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOCTIPUMEHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
coJiHeuHasi0aTapesi,CBETOINOT
45 PemenunesanaunoreMme«1eMEHTHI bu6morexal [OK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 PezepdopranopaccessHutoo-4acTuil bubmorexal lOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmunorexal [OK
47 I1 b
OCTYIATHIBOPA https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/IZ: exo eaTOMach Horoq) OBHA bubmorexal lOK
PHIIEpEX0 N & P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha apyroi. Buapl ciekTpos
BoanoBrlecBorcTBauacTuIl. BoaHbI
. B bubmuorexal [OK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXKACHHOCU3ITYUCHUC

50

OTKpBITHEPATNOAKTUBHOCTH. OTIBITHI
PesepdopranoonpenenenurococraBa
PaIMOAKTUBHOTO M3ITYYCHUS

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0fd2

o1

CaoruicTBaanbda-,0eTa-,ramma-
n3nydeHus. Biusaue
PaMOaKTHBHOCTUHAKUBBIC
OpTraHU3MBI

52

OTKpBITHENPOTOHAUHEUTPOHA.
N3otombl. Anbda-pacma.
DNeKTPOHHBIMUIIO3UTPOHHBIN OeTa-
pacnaa.l’aMmma-uziydeHue

bu6morexal [OK
https://m.edsoo.ru/ff0d1162

53

DHEPrusCBI3NHYKIOHOBBSIPE.

S nepusiepeakunu. A nepHbIA
peaktop.IIpoGrembl, TepCreKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

bu6morexal [OK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpalu3IeMEHTAPHBIXYACTHUL.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoOaeuCcTBUA. EAnHCTBO
(buznuecKOUKapTHHBIMUPA»

bubnuorexal [OK
https://m.edsoo.ru/ff0d0e38

55

Bumsseznnorone6a. Co3Be3nus,
SIPKUE3BE3/IbI, NTAHETHI, UXBUANMOE
nBmkeHne. CoJIHEUHAas! cucTeMa

56

Connue.ConHeuHass akTUBHOCTb.
Ncrounnkaneprun ConHIan3ses



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

57

3BE3/1bI, UXOCHOBHEIE
XapaKTEPUCTUKU. 3BE3IbI TTABHOW
rocieaoBarebHOCTH. BHyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUSOTIPOUCXOKICHUN U
3BoIIOUUCOJTHIIAN3BE3

58

Mneunsinl lyre—hamal anaktuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas.Paz0eranueranakTuk.
Teopus boispmoro B3peIBa.
PenukroBoeunsnyueHue.
Meraranaktuka

60

Hepemennsienpo0iemMbl acCTpPOHOMUN

61

KonTtponpHaspaboTa«IneMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuitypok. Ponbpuznkun
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeJI0BEKA

63

O606maromuitypox.Posisumecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMHAYYHOMKapTHHEMHUPA

64

O6o6maromuit ypok. Posb
¢bu3nueckoiTeopunBHOPMUPOBAHUN
npeacTaBiIeHu o0 Puzndeckoi
KapTHHEMHpA




Oo6o6maromuit ypok. Mecto
(bu3nIecKOKapTHHBIMUPABOOIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIXIPECTABICHUIO PUPOIE
66 PesepsHblitypok. MarautHoenose. 1
DNeKTpOMarHUTHAasE MHIAYKLNS
PesepBubritypok.Ontuka. OCHOBBI
67 CTeUATBHON TEOpHH 1
OTHOCHUTEJIBHOCTHU
Pesepnsritypox.KBanToBasipuzuka.
bu6morexal [OK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpoPU3NKI
OBHIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

METOANYECKHUEMATEPUAJIBI/VIAYYUTEJIA

A ®POBBIEOBPA3ZOBATEJIBHBIEPECYPCBINPECYPCBICETH

HUHTEPHET
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