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IHosicHuTeILHAA3ANUCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUU K pe3ysibTaTaMm
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COO, a Ttakxke ¢ yu€roMm (enepanbHO paboyel HpOrpaMmbl BOCIUTAHUS U
KOHLEMIUU TMpernojaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaIn3yIoIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (OpMUPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTh PEaU3alMU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAY4YHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYALT:

e IUIAHUPYEMBIEPE3YJIbTaThIOCBOCHUSKYpCaU3NKNHA0a30BOMYpPOBHE, B TOM

quCcIIe IPEIMETHBIE Pe3yJIbTaThl 110 F01aM 00Yy4EHHUS;

e cojiepkaHueyuyeOHoromnpeaMera«du3nuKannorogaMmoOydeHusl.

dusrka Kak Hayka o HaumOosiee OOIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUM 00 okpykaromeMm mupe.llIkoapHbIN Kypc GU3UKH — CHCTEMOOOPA3 YOI
11 €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, OCKOJIbKY (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 TEXHOJOIMH B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHMS
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
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBHITOJIHEHUN UMHU YIEOHBIX UCCIIEJOBAHHIA.

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 SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHIHAaNa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKHU ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUECKUMU,HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MPoOJIeMaMH.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpegmnosiaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TE€XHOJOTUYECKUX MPUIOKEHUU
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEIACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JieM palliOHAIBHOTO MPUPOIOTIOIB30BaAHUS U IKOJIOTHUECKOU 6€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (HyHIaMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpraHM3alliy SKCIEPUMEHTAIBHON NESTEIBHOCTH O0YyUYarOIIUXCS.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMMme mno (pusuke oObeIMHEHBI B OOMIWN CIMCOK YYCHHYECKHX
NpaKTHYECKUX paboT. BolaeneHue B yka3zaHHOM IepeuHe JabopaToOpHBIX paloT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHamleHuss kaOuneta Qusuku. Ilpm d3TomM obecreunBaeTcs  OBIIAJCHUE
O0y4aloUMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HMCCIEIO0BAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonblioe BHUMaHUE YAENSIEeTCs] PELICHUIO PACUETHBIX M KaUeCTBEHHbIX3a/1a4.
IIpu sTOoM 1yt pacy€THBIX 3aJad IMPUOPUTETOM SABIIAIOTCS 3a7a4yd C SBHO
3a/1aHHOM (P U3NYECKOMMOIEI B0, [T03BOJISIOIUETIPUMEHATHU3yYEHHBIE3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3a/IaHUS HA
OoOBsSICHEHHE TPOTECKaHWS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENW IS CUTyallud TPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY  OOecnedyeHuro  y4eOHOro mporecca  0a30Bblii  ypOBEHb
Kypcau3ukuHa ypOBHE CpEIHEro oOIIero oOpa3oBaHUs JOJDKEH H3y4aTbCs B
YCIIOBUSAX TPEIMETHOTO KaOMHETa (DM3WKH WM B YCIOBUSAX HHTETPHPOBAHHOTO
KaOWHEeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIA. B kabuHeTe GU3MKH JTOHKHO
OBITH HEOOXOMMOE JIa0OpaTOpHOE 00OpYAOBaHUE JJISl BHITIOJIHEHUSI YKA3aHHBIX B
nporpaMme Mo (U3MKE YUCHUUYECKHX MPAKTHYECKUX PaOdO0T M JIEMOHCTPAI[MOHHOE
o0opyI0oBaHuE.

JleMoHCTpanimoHHOe 00opymoBaHue (opMHpyeTCss B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTaTOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHUH UM  MPOIECCOB, OMIUPHUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

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

OCHOBHBIMHIIEIISIMUNU3YICHUA DU3UKHUBOOIIIEMOOPa30BAHUUSBIISTFOTCS :

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHUS OOYyYarOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

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

e (dopmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUN O poiu (PU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX menel obecrmeunBaeTcs pelieHueM CISAyIONnX 3a7ad B

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



e MpUOOpETEHHE CUCTEMBl  3HAHUMU 00  of0mux  QuznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSAX, BKIIIOUAsI MEXAaHUKY,MOJEKYISIPHYIO
bu3uKy, DJIEKTPOJMHAMHKY, KBAaHTOBYIO  (U3UKY U  DJIEMEHTHI
acTpo(U3MKY;

e (QopMHpOBaHHE YMEHUW TMPUMEHATH TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHUsS (PU3MYECKUX SBJICHUM B TMPUPOAEC H IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOIeNbl, 3a/1ay, MOAPa3yMEBAIOLUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TMPHUHIMIOB JCHCTBUSI TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
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 xnmacce — 68 yacoB (2 4yaca B HEJEINIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TMepeyeHb JabOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENh JEJaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



Coaepxanneody4eHus
10 kuaacce

Pasznenl.®@u3ukauMeTOAbIHAYYHOT OIIO3HAHMUS

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3MUYECKUX SIBICHUM U MpoleccoB. HayuHble rumoresbl.
duznyeckue 3aKOoHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Paznen2.Mexanuka

Temal.Kunemamuxa

MexannyeckoeABUkeHNE. OTHOCUTEIbHOCTHbMEXaHUUECKOT O IBHYKEHUS.
Cucremaotcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTepUAIbHON TOUYKH, MX MPOCKIUM HAa OCH CHUCTEMBI KOOpPJIMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

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

CBobogHoenaaeHue. Y CKopeHUeCBOOOTHOT 0TI /ICHUSI.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM MO MOAYJIFOCKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue YCTpPOWCTBA U IMPAKTAYECKOE MPUMEHEHHE: CIIHUIOMETD,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mo1enbCuCTEMBIOTCUETA, UIUTFOCTPALIUSKUHEMATHYECKMX XaPAKTEPUCTUK
JIBUKEHUSL.

[Tpeo6GpazoBaHnEIBUKEHUHCHCIIONH30BAHNEMITIPOCTHIXMEXAHU3MOB.

[Tagenue Ten B BO31yXEe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnonenuenBuxenusaTena,0poieHHOronoAyriIOMKIOPU30HTYH
TOPU30HTAJIBHO.



N3mepenneycKopeHUsICBOOOTHOT OT1aICHUSI.
HanpasneHneckopocTUpuABUKEHUUIIOOKPYKHOCTH.
Vuenuueckuiiskcnepumenm,iabopamopnulepabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LEIBIO ONPEAEICHUS MIHOBEHHOU
CKOPOCTH.

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

N3ydennenBuKeHUAIAPUKABBIA3KONKUIKOCTH.

N3yuennenBuxeHusTeNna,0pomeHHOrOropu30HTAIBHO.

Tema?2./lunamuxa

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

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUIsl MaTepuaabHOW Touku. Tpetuii 3akoH HeloTOHA 17151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

Cunaynpyroctu.3akosl 'yka.Becrena.

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHusl, kaueHusi). Cumna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUs U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpsHOCUBpaILIaTEIbHOEABHKEHHEA0COMIOTHOTBEPIOTOTENA.

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

TexHuueckne yCTpOWCTBA M IPAKTHUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHnenHepIUH.

CpaBHEHHMEMACCB3aMMOICCTBYIOIIMXTET.

Bropoii 3akon HeroToHa.

N3smepenunecui.

CrnoxxeHuecu.

3aBUCUMOCTHCHIIBIYTIPYTOCTHOTAE(POPMAITHH.

HesecoMocTts.BecTenanpunyCKkopeHHOMITOIbEMEUTTAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBusipaBHOBECUATBEpAOTOTENA. BUbIpaBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema3.3akoHnblcOXpaHeHUABMEXAHUKE

NmMnynbe MatepuanbHOW TOUKM (Teja), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCaA.
PeakTuBHOE nBUXKEHUE.

PaboTacuinbl. MOIHOCTHCUITHL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [loTenmuansHas SHEPrus yIpyro
nedopmupoBaHHON NpyxkuHbIL. [loTeHIIMabHAS SHEPTHUs Tejia BOJIU3UIIOBEPXHOCTH
3eMIu.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIMAJIbHBIX CHJI C M3MEHCHUEM MEXAHUYECKOW HSHEPruu CHUCTEMbI TeEll.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

YrpyruenHeynpyruecToIKHOBEHUSI.

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

Ilemoncmpayuu

3aKOHCOXpaHEHUSUMITYJIbca. PeakTuBHOE

JBUYKEHHUE.

[TepexoamoTeHIMATLHONIHEPTUMBKMHETHYECKYOH 00 PaTHO.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3yuenneabCcomOTHOHEYTPYTOroyaapacioMOIIbI0IBYXOJUHAKOBBIX
HUTSHBIX MasTHHUKOB.

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

Paznen3.MonexkyasipHasspusnkanTepMoIUHAMHUKA

Temal.OcHo8bIMONEKYIAPHO-KUHEMUYECKOUMEOPUU

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OMBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBWKCHUS U
B3aMMO/JICMCTBUSI YacCTHUI[ BenlecTBa. MoOJIeNM CTPOCHUS Ta30B, XKUJIKOCTEH U
TBEPJIBIX TEJT U OOBICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE dTHUXMoOJiesie. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

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



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HACAIBbHOIO raza. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpelHE KWHETUYECKOM SHEpruM TEIUIOBOro JABMKEHHMs dvacTul rasa. lllkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akon JlanbroHa. M3omponeccsl B MEaNbHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mnpencraBieHUe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEpPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BellecTBa, (ororpadpuu
MOJIEKYJI OPraHMYeCKUX COEAMHEHUH.

OnpiThinoAN(P G y3UUKUIKOCTEHUTA30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

MogaenwsonsitalllTepHa.
OnbITHI, JIOKa3bIBAIOIIME CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS HMACAIBHOIO TIasa,
U30IPOIIECCHI.

Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol

OmnpeneneHneMacchbiBO31yXaBKIaCCHOMKOMHATEHA0CHOBEU3MEPEHH 00bEMaA
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEW.

HccnenoBanne3aBUCUMOCTUMEKTyIaPaMETPAMHUCOCTOSHUS Pa3pEKEHHOTO
rasa.

Tema2.0Ocnosvimepmoounamurku

TepMmonnHamuueckasicuctema. BHyTpeHHSIAHEPTrUusI TEPMOAUHAMUYECKON
CUCTEMBI U crIocoObI e€ m3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIy4YeHUE. Y IelIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpormecce. l[lepBblii 3aKOH TEPMOJMHAMHUKHU.
[IpumeneHnne mepBOro 3akOHAa TEPMOJWHAMHKH K wu3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpatumocTh MHpolLIECCOB B MPHUPO/IE.

TemnoBeieMamiuHbl. [ [pUHIUNBIAECHCTBUATEINIOBBIX MAIIIVH.

[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MammHaX. Kod(pGdUIMEHT MoIe3HOro
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3puUIMEHT MOJIE3HOTO
JNEeNUCTBUS. DKOJIOrMYECKHUE MPOOIEMbI TEIIIO3HEPTETUKHU.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU PabOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHneBHyTpeHHEHIHEPTUU(TEMITEpATYPhI)TEIANIPUTEILIONEpEIaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

MoaenunapoBOUTYpOUHBI, ABUTATEISIBHY TPEHHETOCTOPAHUS,PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomol

N3mepenneynenbHOUTENIIOEMKOCTH.

Tema3.Acpecamnuviecocmoanungeuiecmea. Pazosvienepexoonl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrnapenue u kurieHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HacklmeHHblid mnap. YjaenbHas TeEIIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
kpuctamoB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaJu3anus. Y iefbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHueTeIII0BOro0asaHca.

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

Jlemoncmpayuu

CBOIICTBaHACHIILIEHHBIXIIAPOB.

KunenvenpunoHm>xeHHOMIaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenrenarpeBaHUAUILIABICHUSAKPUCTAITTNIECKOTOBEIIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckutiskcnepumenm,iabopamoprvlepabomeol

N3MepeHneoTHOCUTEIbHOMBIA)KHOCTUBO3AYXA.

Pa3znend. JiaekTpoauHaMuKa

Temal.dnexkmpocmamuka

OnekTpuzauusi Teld. OJEeKTpUueckuil 3apsa. J[Ba BuAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
3JEKTPUYECKOT0 3apsiaa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHslil 31€KTpUYECKUI 3aps.
Onekrpuueckoenosne. Hanpsoxénnocteanekrpuueckoromnoss. [ [punnumn



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJeU. JIMHUKM HaANpPs:KEHHOCTU BJIEKTPUUECKOTO
OJISL.

Pabota cui anektpocratuueckoro nodist. [loreniuan. Pa3HocThoTEHIINATIOB.
[IpoBOIHMKM W AWANAEKTPUKH B BJIEKTPOCTATUYECKOM MoJie. JuanexTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTHILTIOCKOTOKOHIEHCATOPA.
DHEPrus3apsKEHHOTOKOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJICKTPOCTATHYECKash 3alluTa, 3a3eMJICHUE JJIEKTPONPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

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. Tokuepaznuunwixcpeoax

DNEKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
Ncrounukuroka.Cunartoka.lIocTOSHHBIATOK.

Hanpsixenne.3akonOmaiisydacTKalenu.

DIEKTPUYECKOE COIMPOTHUBIICHHE. Y IEIBHOE CONPOTHUBIICHUE BELIECTBA.
ITocnenoBaTrenpHOE, TApAILIEIIBHOE,CMEIIIAHHOECOE IMHEHUE ITPOBOHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTPOBIKYIIAsCUIIaUBHYTPEHHEECONPOTUBIEHUEUCTOUYHUKATOKA.
3akoHOMaIAnoaHOM (3aMKHYTOH )asieKTpruuecKoiiiienu. KopoTkoe3aMbIKaHKe.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKUUTOKBBaKyyMe. CBOMCTBAIEKTPOHHBIXITYUKOB.

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

DJIGKTpUYECKHT TOK B pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKASI TUCCOUUALMS. DTIEKTPOJIN3S.



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

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJTHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenuecuibITokanHanpsiKeHUs.

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

CMeliaHHOeCOeTMHEHUETTPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABMXKYIIEH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBHUCHUMOCTHCOMPOTHUBICHUIMETAIITIOBOTTEMITEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBolipaspsaaunpoBOAUMOCTHBO31YXA.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuiiskcnepumenm,iabopamopuuvlepabomol

N3ydeHnecMenaHHOr0COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonennesnekrpoinusa.

MexnpeaMeTHbIECBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4E€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
TeOpHsi, HAONIOJEHUE, SKCIIEPUMEHT, MOAECIHUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHHM, JuHEHHas (QyHKIUA,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOETPUTOHOMETPUUECKOETOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPJUHAT, CI0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbl TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: AUCKPETHOECTPOCHUEBEILIECTBA, CTPOCHUEATOMOBUMOJIEKY, MOJIb
BEILIECTBA,MOJISIPHAsIMACCA, TETIOBBIECBOMCTBATBEP IBIXTEI, )KUIKOCTEI U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHUCCOLHALNS,
rajabBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), IBUTaTEb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11lknacce

Paznend. JaekrpoamHamMuka

Tema3.Macnummnoenone. IneKkmpomazHUmMHAAUHOYKYUA

[ToctosiHHBIE ~ MarHuThl.  B3auMoOJEeNCTBHME  TOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM MHAYKUMM. [IpuHUMD Cyneprno3unuu
MAarHuTHBIX MoJel. JIuHuu marHuTHOM WHAYKUMHU. KapThHa JWMHUKA MarHUTHOU
UHIYKUIWHU TOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnutHOe TIOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA HWHIYKLIHH
MAarHuTHOTO MOJIs JUIMHHOTO MPSIMOIO NPOBOJHUKA M 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaeincTeue npoBOAHUKOBC
TOKOM.

CunaAmnepa,eéMo1yIbUHAIIPABIICHUE.

CunaJlopenna,eémMonyibuHanpaBieHue. J[BrkeHUE3apssKeHHOMYACTUIBI B
OJTHOPOJTHOM MarHuTHoM noiie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKIMH. [lOoTOK BEKTOpa MArHUTHOM
MHIYKIUU. OJIEKTPOABIKYIIAsA CWIA HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJIEKTPOABMKYIIAs CHJIA HWHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBunoJlenna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusiMarHUTHOTOMOJISIKATYIIKUCTOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUraTelb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OnertOpcerena.

OTKIIOHEHHERIEKTPOHHOT Ol yYKaMAr HUTHBIMIIOJIEM.

JIMHMY MHIYKIIUYM MarHUTHOTO MOJIS.

B3aumopencTBrue 1By XpOBOJHUKOBCTOKOM.

Cuna Amnepa.

JelictBuecuiblJIoOpeHIIaHANOHBIIICKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBunoJlenua.

3aBUCHMOCTBAJIEKTPOABMKYIEUCHIIBIMHYKITAMOTCKOPOCTUM3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHrecaMOMHAYKIIUH.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabdomoi

N3ydeHrneMarHuTHOT OO KATyIIKUCTOKOM.

HccnenoBanneneicTBUAIIOCTOSIHHOIOMarHuTaHapaMKycTokom. HMcecenenosanne

SABJICHUS JIEKTPOMArHUTHOM MHIYKIIHH.

Pa3nenS.Kosie0aHusinBOTHBI

Temal.MexanuueckueurieKmpomacHUmMHvleKo1e0anus

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

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojeOaHUsAX. BhIHYKJIEHHBIE MEXaHUUYECKUE
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, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JIEKTPONepe1ay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoBKOJIEOATEIbHON  CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenne3atyxaromuxxkoieOaHui.

HccnenoBannecBOMCTBBBIHYKIEHHBIXKOJIEOAHU .

HaGmonenue pesonanca.

CBOOOIHBIEAIEKTPOMATHUTHBIEKOJIE0AHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3sonanc mnpum mocinenoBaTENbHOM —COEIMHEHUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU Y KOHJEHCATOPA.

MoaenbIMHUUAIEKTPONIEPENAYH.

Vuenuueckuiiskcnepumenm,iabopamopnuvlepabomol

HccnenoBanue 3aBUCMMOCTH NEPHUOJA MaJIbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema?2.MexanuueckueuieKmpomazHUumHble801Hbl

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

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

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3ITyYECHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuMnBIpaguOCBA3UNTENECBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MMPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

O0bpazoBaHuENPACITIPOCTPAHEHUEIONEPEUHBIXUITPO 0T bHBIXBOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monernennrepdepeHunnnandpakiimuMexaHnIeCKUXBOJIH. 3BYKOBOM

pEe30HaHC.

HabmronerrnecBI3UrpoMKOCTH3BYKANBBICOTHITOHACAMILTUTYIOWH 9YaCTOTOM
KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Moaspu3anus, Audpakuus, UHTEpPEpeHIHs.

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.

[Ipenomnenuecsera. 3aKOHbINPETOMIIEHUACBETa. AOCOTIOTHBINIIOKA3aTENb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcusicera.CnoxubiiicoctaBoenorocsera.L{er.

CobOuparomiie W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUE€ M ONTHUYEecKas cujia TOHKOW JuH3bl. [locTpoeHue uzoOpakeHuil B
coOMparIMX U paccerBaronux JnH3ax. dopMyna TOHKOW JMH3BL. YBEJIHUYCHHE,
JaBAEMO€ JIMH30M.

[TpenenbInpuMeHUMOCTUTEOMETPUUECKOMOTITUKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEpGEpEeHIIMOHHON
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonspuzanusiceera.

TexHuueckne ycTpoWCTBA M MPAKTUUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMOnMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTu4ecKkuenpuoophl.

[TonHOoeBHYTpeHHEEOTpAKEHHE. M OIETBECBETOBOA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTIA, TEIECKOTA.

Hab6mroneanennrepdepennuncpeTa.

Hab6mronenne nudpakiyu ceera.

Ha6moneHne nucnepcuucpeTa.

[Tony4yeHnecnekTpaclioMOIbIOIIPU3MBL.

[Tomy4yenunecnexkTpacioMon b0 (PpakKITMOHHOUPEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuiiskcnepumenm,iabopamopnwlepabomol



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBannecBoicTBU300paKEHUNBIINH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen6.0cHOBBICTICIIHAIBHOUTEOPUMOTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  IlocTymatel
CIIELIUaJIbHOW TEOPUU OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTHh MOAYJISI CKOPOCTHUCBETA
B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DUHIITENHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTVHBL.
DHEPrussuMMIYyJIbCPEIATUBUCTCKONYACTHIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen7.KBantoBasipusuka
Temal.InemenmuvlK6anmMoBgoIiONMUKU
®otonbl. Dopmyna [lnanka cBs3udHEpruu GOTOHA C €rovyacTOTON. DHEprus
¥ UMITYJbC (DOTOHA.
OtkpeiTue unccnenoBanue pororpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenuecpera.OnbiTeil . H.JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotorppekTHayCTaHOBKECITMHKOBONILIIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneunasbarapes.

Tema2.Cmpoenueamoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bomubsl ne bpoiis. KoprnyckynsipHO-BOTHOBOM
TyaJli3M.

CnOHTaHHOECUBBIHYKICHHOCU3IIYYEHHE.

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



Jlemoncmpayuu
MognenwsonsitaPe3epdopaa.
OrnpenenenneIMHBIBOJIHBLIA3EPA.
HaGmonenuenuneituaTeiXCieKTpoBu3ydeHus. Jlazep.
Vuenuueckuiiskcnepumenm,iabopamopnulepabomuol
HaGmronennenaenyaTorocnexTpa.
Tema3.Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuto  cocraBa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, OeTa-, TaMMa-U3ITyYCHUS.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HeiTpoHa. HykinonHas mopens snpa IeiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tormsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprusiCBA3UHYKIOHOBBsIpe. A nepHbiecuiibl. JlepexTmaccrisapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
S nepusiitpeaxktop. TepmosnepusiiicuaTes. I Ipo6iemMbinnepceKTUBbI SAEPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.
DneMeHTapHbledacTULbl. OTKPBITHETIO3UTPOHA.
MeTo1bpIHA0TI0ICHUSIMPETUCTPAITMTMAIIEMEHTAPHBIXYACTHII.
dyHaaMeHTagbHbIeB3auMoieicTBUA. EquHCTBOGM3MUeCKOMKAaPpTUHBIMUPA.
TexHUYeCKUeyCTpOUCTBANIIPAKTUYECKOECIIPUMEHEHHE :IO3UMETP, KaMepa
Buibcona, saepHbIiipeakTop,aToMHas100M0a.
Jlemoncmpayuu
CUY€TYNKMOHU3HUPYIOIIMXYACTHII.
Vuenuueckutiskcnepumenm,iabopamopuuvlepabomol
HccnenoBanneTpekoBYacTUI(ITOTOTOBBIMG OTOTpadUsiM).

Pa3znen8.l1emMeHTBIACTPOHOMUUHMACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

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

CoJsHEUHAsICUCTEMA.

Connne. ConHeuHass akTHMBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJacCc —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBYIJIA3BE3ITTIaBHOMIIOCIEI0OBATEILHOCTU. BHY TpeHHeeCTpoeHHe



3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boionuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama ['anaktuka. Ilonoxkenne m nBukenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas.PacipenneBeenennoii. 3akon Xa06:1a. PazberanueranakTuk.
Teopusbonbioros3peiBa. PeukToBOEU3IyYeHUE.

MacmrabnasctpykrypaBcenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuuecxkuenabniooemust

HaGmtonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUM JJIsI OTpe/IeNICHUs] TIOJIOKEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONyIIapus U sipKue 3BE3IBI.

Ha6monenusisreneckonJlynsl, mnaner,Maeunorollyru.

O6o0mamneenoBToOpeHne

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COIMAIbHOM M 3TUUYECKOM cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (HU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON 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 COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumoresa, (puanmyeckas BeIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX IPOEKIMA HAa OCU KOOPAUHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMHN, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW Tpupojne, KosneOaTrenbHbIC
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAs CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIIMYECKON PeIIETKH, CIIEKTPaIbHbIA aHAIH3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KW MArHUTHBIX PV,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MpPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



Ilnannpyembiepe3ybTaTHIOCBOCHUANIPOTPAMMBINO(U3UKEHAYPOBHE
cpeaHero o0mero oopazoBaHus

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECIEUUTh JOCTHUKEHUE CICAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JInuHOCTHBIEPE3YJIbTATHI

JIn4HOCTHBIC PE3yabTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTb OOYyYarOUIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HaINpaBICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOTOBOCTIMTAHMSI:

c(hOpMUPOBAHHOCTHIPAKTAHCKOUITO3UITUNO0YUAIOIIIETOCSIKAK aKTUBHOTOU
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTHBECTHCOBMECTHYIOIESITEIbHOCTEBUHTEPECAXTPAKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUEB3aUMOIECTBOBATHCCOLIMAIIbHBIMUMHCTUTYTAMHUBCOOTBETCTBUUC UX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTHKI'YMaHUTAPHONHUBOJIOHTEPCKOU IS TENBHOCTH;

2) NaTPUOTHYECKOTOBOCTIHTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOH IrpaXIaHCKON WJICHTUYHOCTH,
naTpUOTU3Ma;

[EHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOTOBOCTTUTAHMSA:

c(hOpMHPOBAaHHOCTHHPABCTBEHHOTOCO3HAHMSI, 2 TUYECKOTOTIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUEJINYHOTOBKJIaJaBIOCTPOEHUEYCTOMUYMBOTOOYIYIIETO;

4) 3CTeTHYeCKOTOBOCTTUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi 3CTETUKYHAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOTOBOCTIUTAHMSA:



MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHATBHON AESITEIbHOCTH, B TOM
YU CJIECBSI3aHHBIMC()U3MKOMU TEXHUKOH, yMEHHECOBEPIIATHOCO3HAHHBIBBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOrOBOCIIMTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbl, OCO3HAHHUE TIJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUEUOCYLIECTBIICHUEIEHCTBUMBOKPYKAIOIIEHCPEIEHA0CHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTUHAYYHOT ONIO3HAHMS:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs (U3UKU OCYIIECTBIIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIOEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

MeTanpeaMeTHbie pe3yJbTaThl
ITo3naBaTe/ibHbIEYyHUBEPCAJIbHbIEYYeOHbIEAeHCTBUS
ba3oBble JJoruyeckue aeicTBU:
CaMOCTOSITENIbHO  (OpMYyJMpOBaTh W aKTyallM3UpOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
OnpeAeIAThIECINACATEIbHOCTH,3a/1aBaThIIapaMETPBIMKPUTEPUUUX JOCTHUIKECHUS

BBISIBIIATh ~ 3aKOHOMEPHOCTH U TPOTHBOPEUYHS B  paccMaTPHUBACMBIX
(U3UYECKUX SIBIICHUAX;

pa3pabaThIBaThILIAHPEIICHUATIPOOIEMBICYUETOMAHATTN3aNM CFOIITUXCS
MaTepHaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTHKOPPEKTUBBIB/ICSITEIbHOCTD,0IIEHUBATHCOOTBETCTBUEPE3YILTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;

KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHSAX  PEajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

Pa3BUBATHKPEATHBHOECMBIILICHUCTIPUPCIICHUMKU3HEHHBIXITPOOIEM.

ba3oBblencciieoBaTebCKHEIECHCTBUS .

BJIaJIEThHAYYHON TEPMHUHOJIOTUEH, KITFOYEBBIMUTIOHITUIMUUMETOJaMUPH3UYE
CKOW HayKH;

BJIaJICTh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON 1 MPOSKTHOM eI TEILHOCTH
BOOJaCTH(U3UKHU,CTIOCOOHOCTHIOMTOTOBHOCTHIOKCAMOCTOSITETEHOMYTIOMCKY



METOJIOB peUIeHUs 3ahad (PU3UYECKOTo COAepkKaHUs, MPUMEHEHUIO Ppa3IMYHBIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, NpeoOpa3oBaHUI0 KM MPUMEHEHUIO B pa3JIMYHBIX Yy4EOHBIX
CUTYallUiX, B TOM YMCJIE MPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/ady,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl ISl JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJ€ pEUICHUS 3aJaud pe3ysbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MIPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CcTaBUTh M (OpPMYIMpPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
AESITeTLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaThOIIEHKYHOBBIMCHUTYAIIMSIM,OTICHUBATHIIPHOOPE TEHHBIHOIIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B MPAKTHYECKYI0 00JacTh
KU3ZHEEATEIIbHOCTH;

YMETBUHTETPUPOBATH3HAHUSU3PA3HBIXIIPEIMETHBIX00IACTEH;

BBIJIBUTaTHhHOBBICHICH, ITPE/TIAraThOPUT MHATILHBICTIOIXOIbINPEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIE PEIICHUS.
PaGoracundopmanueii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUs MHMOpManuu (U3HNUECKOro COAEpKaHUs U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIATH TOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEPIpeTalio MHGOPMAIMK PA3TUYHBIX BUIOB U (HoOpM
NPEICTABICHHUS;

OILICHUBAThJA0CTOBEPHOCTHUH(OPMAIINY;

UCIIONIb30BaTh  CpeACTBA  MHGOPMAIMOHHBIX Y KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEeM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXkaHUs B pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHS WH(OPMAIUU U TIEJIEBON ayJUTOPUH, BHIOUPAsT ONTHMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBbICYyHUBEPCAJIbHbICY4YeOHbIeJeHCTBUS:

OCYIICCTBIIATh OOIIEHWE HAa Yypokax (U3UKH U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacro3HaBaThb  MPEANOCHUIKA  KOH(MJIMKTHBIX  CUTyallMii M  CMsrdath
KOH(JIUKTHI,



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

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIMBUIAYaIbHOU
paboThI;

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

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA 10 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE MPOEKTHI, OLEHHUBATh WJAECU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerysiTuBHBbIEYyHUBePCcATIbHbIeyYeOHbIeIeiiCTBUS
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NI€ATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUUYECKON pabOoThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JABaThbOLICHKYHOBBIMCHUTYALUSM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

Je1aThOCO3HAHHBIUBBIOOD,apTyMEHTUPOBATHETO,0paThHACEOS
OTBETCTBEHHOCTh3aPEIICHHUE;

OIICHUBATHIIPHOOPETEHHBIAOTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPO0JIb,2MOLIMOHAIbHBIMUHTEJICKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHust;



yMETh OILICHUBAaTh PUCKHM U CBOCBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUYKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ PE3ylIbTaTOB
JIeSITeIIbHOCTH;

PUHUMATHCEOS, TOHUMAICBOMHEOCTATKUN JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHaIU3e pe3yJIbTaToB
JIeSITeIIbHOCTH;

PU3HABATHCBOEMPABOUTIPABOAPYT UXHAOIITHOKH.

B nponiecce 10CTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOIPAMMBIIIO
dbuzuke [ ypoOBHS cpeaHero oOmiero oOpa3oBaHUS Y O0OydYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKITIOYAIOIIETOCIIOCOOHOCTEIIOHUMATHCBOEIMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITH YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh AaJanTUPOBATHCS K
AMOIMOHAIBLHBIM U3MEHECHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHUBAIMHU, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHUKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJs U3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPU OCYIIECTBICHHH OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COITMATbHBIXHABBIKOB, BKITFOUAIOIITUXCITOCOOHOCTHBBICTPAMBATHOTHOIIIEHUS  C
JIPYTUMU JIIOIBMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniatb KOHPIUKTHI.

IIpenmeTHbIepe3yabTAThI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOW KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHallbHask TOYKa, MHEpIMaIbHas cUcTeMa 0Tcuéra, abCONMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIU CTPOCHUS Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOBMEXaHUKH,MOJIEKYJISIPHO-KNHETUYECKOMTEOPUUCTPOCHUSBELIECTBAN



AIEKTPOIMHAMUKYU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEWHOEIBUKEHUE,
CBOOOJHOE MaJEHUE TEJ, JBUKEHUE MO OKPYNKHOCTH, MHEPLMS, B3aUMOJICHCTBHE
ten, aupdy3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHUE >KMIIKOCTEUHM TBEPABIXTEI,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PaBHOBECHE,
WCIIApEHNE, KOHJEHCAlMs, IUIABJICHHUE, KPUCTAJUIM3alMs, KUIIEHHUE, BIAXXHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a IPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE,
CBA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30MpOLEeccax, JJIEKTPU3aLHUs Ted,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJNB3Yys (HU3NYECKUE BEIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, CHIIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
pabora, MexaHMuYecKass MOIIHOCTb; NPH OINUCAHWW MPABUIBHO TPAKTOBAThH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIWYUHY C JIPYTUMHU
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIJIOBBICE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKUE BEIUYMHBI: JaBICHUE Tra3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi SPHEPTUSl XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (U3HUECKUI CMBICT HCHOJIb3YEMBbIX BEJIWYMH, HUX
000O3HAaYeHUsI W CJWHMIIBI, HaXOAUTh (OPMYIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATbU3YUYECHHBIE 3JIEKTPUUECKUE CBOWCTBA BEIIECTBA HUAJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEIUYUHBI: DJICKTPUUECCKUN 3apsij,
AIEKTPUUYECKOE MOJIE, HANMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABWIBHO TPAKTOBAaTh (PUIWYECKUNA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI; yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMYUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXaHWYECKOW JSHEPIuM, 3aKOH COXPAHEHHUsS WMITYJIbCa,
MPUHIUI CYNEPINO3UIUNA CUJI, NPUHUUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, EPBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPAaHCHUS
AJEKTPUYECKOr0 3apsana, 3akoH KyinoHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JEUCTBHS MalllUH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pazinyaTh YCJIOBHUS MX 0€30MaCHOIO MCIOJIb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUM U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHHUH, MPU ITOM
dbopmynupoBaTh mpodIeMy/3aady U TUIOTE3Y YU4EOHOTO SKCIIEPUMEHTA,COOUpaTh
YCTAaHOBKY W3  MPEIJIOKEHHOTO  OOOpyIOBaHUS, MPOBOJUTH  OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEJIMYUH, MPU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIIOCOO W3MEPEHUSI U KCIOJIb30BaTh WU3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIMUMUH BBHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOJiro1aTh MpaBmwiia 0€30MacHOro0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUNA B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U MPOEKTHOM
NEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1A0OPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3UYECKON MOJIENbIo,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BbIOMpATh (DU3UUECKYI0 MOJIEIb, BBIACNATh (PU3NYECKHUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH Pacd€Thl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HAYeHUSI (PU3NUECKON BETUYUHBI,

pelaTh Ka4yeCTBEHHBIE 3a]]a4M:BBICTPANBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONE30BATh npd  pemieHud  y4eOHBIX  3a/ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
Y TIPEJICTABICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIXUCTOYHUKOB, KPUTHUECKHAHAIN3UPOBATHIIONy4aeMYyIOUH(POPMAIINIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (DU3UKE B TIOBCETHEBHOM JKU3HUIIIS
oOecrieueHus 0E30MAaCHOCTH TMPHU OOpaIIeHUu C TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3A0POBbS U COOJIOJIEHHUSI HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTath B TpyNNE C BBHIMOJIHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJEH,
IUTAHUPOBAaTh pPabOTy TPyNIbl, PAMOHANBHO pacHpelnesTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBATHO OICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUH, B MPAKTHUECKON NEATEIBHOCTH IIOJEH, IETOCTHOCTh U EIWHCTBO
¢u3ndyecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPHUMCHCHHS M3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsll, Tyd CBETa, TOUCYHBII UCTOUYHUK CBETA, sAEpHAS
MOJIelb aTOMa, HYKJIOHHAs MOJIelb aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKIX
3ajad4;

pacmo3HaBaTh (pu3MUEcKue SBICHUs (IIPOIECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKHN U KBAaHTOBOU (DM3HMKH: AIEKTPUUYECKAsT TIPOBOIUMOCTbD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS TOKA, B3aWMOJICHCTBHE
MarHuTOB, JJCKTPOMAarHWUTHAas WHIYKIHS, JACHCTBHE MAarHUTHOTO TIOJIS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTpPaKEHHE, NPETOMIICHHE,
uHTepdepennus, audpakuuMs W MONSpU3alUg CBETa, JHUCIEpPCUs CBeTa,
doToanekTpuueckuii 3pdext (pororddekT), cBeToBOE NaBlIeHUE, BOSHUKHOBEHUE
JUHENYAaTOro CHeKTpa aToMa BOJOPOJA, €CTeCTBEHHas M HUCKYCCTBEHHas
PaMOaKTUBHOCTD;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Ccpel) |
AIIEKTPOMArHUTHBIC SIBIIEHUS (TIPOIECCHI), HWCIONB3Yys (PU3NYECKrue BEITUYMUHBI:
AIEKTPUUECKHUI 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIDKYILAs cuia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, 3HEPIrHs 3JIEKTPUUYECKOrO0 M MAarHUTHOTO IOJIeH, MepHoJ U YacToTa
KonebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsl M Ccujla TOKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJA JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBAaTh (U3MUCCKUN
CMBICIT HCIIOJIb3YeMbIX BEIUYHH, WX OO0O3HAYCHHWS W EIWHUIIBI, YKa3bIBaTh
GopMmynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JPYTHMMHU
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS U TPOIECCHI, HCIONb3YS
(U3HUECKUEBETMYNHEI;: CKOPOCTHIJICKTPOMATHUTHBI X BOJTH, JTHHABOJIHBI A



JacToTa CBETa, SHEPTUS U UMITYJIhC (POTOHA, MEPUO TTOJTypaciaa, SHEPTUs CBI3H
aTOMHBIX SIEp, TPH ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCITOJIb3YeMbIX BEJIMUWH, WX OOO3HAUEHUS W EAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI) BEIWYMHY C JPYTHMMH BEIMYHWHAMU,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOICCCHI U SBIICHUS, WCIIONB3YsI (PU3HUCCKHEC
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIIEOBATEILHOTO U MMapalIeILHOTO
COCIMHEHUSI NPOBOAHMUKOB, 3aKOH Jlkoyma—JleHna, 3aKOH BJIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PacipOCTPaHCHUS CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHME ODHHIITEHHa s doTodrddexra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HMITYJIbCA, 3aKOH COXpaHEHUS
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs MAacCOBOT0 4HMcla, MOCTyhaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, IpHu 3TOM pa3IndaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAXCHUE W YCIOBUA (TPaHMIIBI, 00JIACTH)
PUMEHHMOCTH;

OTIpeICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TTPOBOTHHAKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/1aBaCMOC ILJIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEIOBAHUIO (PU3HUECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh podaeMy/3a1aqy U THIOTE3y YU4eOHOTO IKCIIePUMEHTA,COONPATh
YCTAaHOBKY W3  NIPEAJIOKEHHOTO0  OOOpYJOBaHUS, TMPOBOAWTH  OMNBIT |
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M1 KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTUMAJBHBIN COCOO HM3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C UCIIOIH30BAHUEMITPS MBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHUJE TaOJIUI] M TPadUKOB,
JIeNaTh BBIBOIBI 10 pe3yIbTaTaM UCCIICIOBAHMUS,

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEeOBATEILCKOH W MPOCKTHOU
JESTENHHOCTH C HMCIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB M JTAOOPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THbE 3a7a4d C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETBIO,
UCIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a91
BBIOMPATh()PU3NUECKYIOMOENb, BEIACIATH)U3NUECKUEBEIIMUUHBIN D OPMYJIBI,



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

pellaTh Ka4eCTBEHHBIE 3a[1a4M:BbICTPAUBATh JIOTUYECKU HENPOTUBOPEUYUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pelmieHnd  y4yeOHBIX  3ajad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[UU
U TIPEJICTAaBICHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIIH, TOTYYEHHON 13

Pa3TUYHBIXUCTOYHUKOB, KPUTHUECKHAHAIU3UPOBATHIIONy4aEMYIOUHPOPMALIUIO;

OOBSICHATH NPUHLMIBI JACHCTBUS MAallWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX OE30MACHOIO HUCIOJIb30BAHUS B MMOBCEIHEBHOMN
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHON JKU3HUIIS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalleHUHu C TPUOOpaMU U TEXHUUYECKUMU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyHIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYyMIbl, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TemMaTH4ecKoeNJIAHUPOBAHUE

10 kaace
KounuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHuepasie0BUTEM npposbie
Ne n/m pasi Konrpoabsubie | IlpakTuyeckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznenl ®PUBUKANUMETOABIHAYYHOTI' O ITIO3HAHUSA
bu6morexal [OK
11 ) 2
W3UKanMETOIBIHAYIHOTOTIO3HAHUS 0 0 httos://m.eds0o.ru/7fA1bf72
Hroro mo pazneny 2
Pa3nen2. MEXAHUKA
bu6morexal [OK
21 Kuiematitia > 0 0 https://m.edsoo.ru/7f41bf72
bu6morexal [OK
22 Aunamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6morexal [OK
2.3 3aKOHBICOXPAHCHHSB MEXaHUKE 6 1 1 httos://m.eds0o.ru/7fALbF72
Wroro nopaznemny 18
Pa3zpen3.MOJIEKYJIAPHAA®UZUKAUTEPMOJNHAMUKA
OCHOBBIMOJIEKYJIIPHO-KUHETUYECKON bubnuorexal [OK
3.1 9 0 1
TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexal [OK
3.2 10 1 0
OCHOBBITEPMO M HAMITK1 https://m.edsoo.ru/7f41bf72
33 ArperartHblecocTosiHusBenIeCTBa. Pa30BbIe 5 0 0 bubnuorexal [OK
' HEPEXOIBI https://m.eds00.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

Uroro nopazaeny 24
Paznend. DJIEKTPOANHAMUKA
bu6mmorexal [OK
4.1 C) 10
fleKkTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIMAIEKTpUUECKUUTOK. TOKMB 12 bubnnorexal [OK
' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PezepBHOEBpEeMS 2
OBHIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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

11 kaace

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBanuepasaeioBUTEM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznenl. DJIEKTPOINHAMUKA
11 MaruutHoenose. JNeKTpoMarHuTHas 11 1 3 bubnnorexal [OK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3znen2. KOJTIEBAHUSAUNBOJIHbI
MexaHHM4eCKUENDIIEKTPOMAarHUTHBIE bubnnorexal [OK
2.1 9 0 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCKUENDIIEKTPOMATrHUTHBIE BOJIHBI bubnunorexal [OK
2.2 5) 1 0
https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 0 3 bubmorerallOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Pa3en3.0CHOBBICIIEIIMAJTBHOMTEOPUMOTHOCHUTEJIBHOCTH
31 OcHOBBICTIEHHMATBHOUTEOPUH 4 1 0 bu6mmorexal [OK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroromno paszneny 4
Pa3znend. KBAHTOBASIOU3UKA
. bubmuorexal [OK
4.1 DJIEeMEHTHIKBAHTOBO MO TUKH 6 0 0 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenunearoma 4 0 0 bubnuorexal [OK



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

bubmuorexal [OK

43 ATOMHOCSPO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
Pa3nenS.2JIEMEHTBIACTPOHOMUWUU ACTPODPU3UKH

5.1 DneMEeHTHIaCTPOHOMUUNACTPOPUIUKI 7 Et?ri?/l;lr?;izggjﬁﬂlwk
Hroro no pazaeny 7
Pa3nen6.ObOBLHIAIOLHIEE IIOBTOPEHUE

6.1 OG600IIaOIIEeeTIOBTOPEHUE 4 ft?rfs?/T;T;tiggjﬁMRWc
Hroro mo pazneny 4
PezepBHOEBpEeMS 3
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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

IHoypouHoensianHupoBaHue

10 kaace
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne ara uudposbie

Tema ypoka Konrpouabusie | IlpakTtuueckue A op
n/n Bcero u3yyeHusi | oOpa3zoBare/ibHbIE

padoThI padoTbl
pecypchbl

®du3nKa—HayKao IPUPOJIE.

1 Ha HBIeMeT}(;K I)IHOIQ)?,HI;HI/IH 1 0 0 bubmmorexallOK

v g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponsumecropuzukus

5 (hopMUPOBAaHMHCOBPEMEHHOM 1 0 0 bubnnorexal [OK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKONACATETbHO CTHITIONEH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 0 0 bubmnortexal [OK
nBroxkenus. I lepemenienre,cCKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpHOETIPSIMOIIMHEWHOE 1 0 0 bubnnorexal [OK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOEPSIMOIMHEWHOE 1 0 0 bubnnorexal [OK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoHOenaieHue. Y CKopeHue 1 0 0 bubnunorexal [OK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

P N bubmuorexal [OK

7 JIBMKEeHHEMATEPHATIbHOMTOYKUIIO 1 0 0

OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada



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

[IpuHnunotTHocurenbHOCTUL anuites.

bubmuorexal [OK

8 I/IHepLU/UIaJILHHe CHCTEMBI OTCUETA. httos://m.edsoo.ru/f0c3bed
[IepBbiiizakon HeroTona
Maccarena.Cuna.llpunnun

9 Cynepno3uiuu cuil. Bropou 3akox bubamorexallOK

- https://m.edsoo.ru/ff0c3be8
HeroTonaansamarepuanbHOUTOUKH

10 TperunzakonHbroTOHALIIA bubnnorexal [OK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoHBceMUpHOTOTAroTeHM. CHiiia

11 Tskectu.[lepasikocmuyeckas bubmmorexallOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb
12 Cunaynpyroctu.3akoHl yka.Bec Ttena bubnunotexal [OK
https://m.edsoo.ru/ff0c3el8
Cunarpenus. Koappumentrpenus.
13 Cnnacgnpommeigﬂnpnmnimnn bubmoreral [OK
https://m.edsoo.ru/ff0c3f76
TEJaBKUIKOCTHUHIINTa3e
[TocTynarensHoe U BpanaTeabHOE

1 JBIYKEHHEA0COTFOTHO TBEPIOTO Tea. bu6mmorexal [OK
Mowmentcusl. [Ineqocuiibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHUSITBEPJIOTO TelIa
NmnynscmaTepruaibHOUTOUKH,

15 CUCTEMbIMATEPUATIbHBIXTOYCK. bubnnorexal [OK
NMiynbsccuibl. 3aKOHCOXPAHEHUS https://m.edsoo.ru/ff0c43d6
nMIynbca. PeakTuBHOE IBIKEHUE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 KunernueckaspHeprusimaTepuanbHOW bubnuorexal [OK

TOYKH. TeopeMa 00 U3MEHCHUH
KUHETHYECKOM OHCPTHUU

https://m.edsoo.ru/ff0c4502



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

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHasHEPTUSYIPYTO
nehopMHUPOBAHHOW TIPY>KUHBI.
[HoTenumansHasHEPrUATENABOIM3H
MTOBEPXHOCTU3EMIIH

bu6mmorexal [OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHManbHbIENHENIOTEHIINATIbHBIE
cuitbl. CBsA3b pabOTHI
HEMOTEHIINAJIbHBIXCUJICU3MEHEHUEM
MEXaHUYECKOMIHEPT MU CUCTEMBITEIL.
3aKOH COXpaHEHHSI MEXaHUYECKOW
SHEeprun

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

19

JlabopaTtopnast paboraNel
«HccnenoBaHnecBsI3UPadOTHICHITBIC
M3MEHEHHEM MEXaHHYECKOW SHEPTUU
TeJla Ha MMPUMEPE PACTSIKCHHS
PE3NHOBOTOXKTYTa»

20

KontponbHas padotaNel moteme
«Kunematuka./[mHaMuka.3aKOHbI
COXpaHEHUs B MEXaHUKE)

bu6mmorexal [OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBICTIONIOKECHHSIMOJICKYJISIPHO -
KUHETHYECKOH Teopun. bpoyHOBCKOE
neuxenue. Jubdysus

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

22

XapakTep JBUKCHUS U
B3aUMOJICICTBUS YaCTHUL BELIECTBA.
MoaenucTpoeHusAra3oB, KUAKOCTEN
UTBEPABIXTEI

23

Macca MOJICKYII. KoaunuectBo
BCH_ICCTBELHOCTOﬂHHaﬂABOFaIIpo

24

TenJIOBoepaBHOBecne.TeMnepaTypa



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

neéuszmepenue. lllkanaremneparyp
Lenbcus

WneanpusnirazsMKT.OcHoBHOE

bu6mmorexal [OK

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

%6 CpeaHEeN KUHETHYECKON dHEPrUuun bubnuotexal [OK
JIBUKECHUSI MOJIEKYJ. Y pDaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akon/lanpToHa.I 'a30BBIC3aKOHBI
JlaboparopHas padoTaNe2

08 «MccnenoBaHne3aBUCUMOCTUMEK Y
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTOra3a»

29 H3onporiecchiBUACATBHOMIa3€ X bu6mmorexal [OK
rpaguvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisaneprus
TEPMOIUHAMUYECKOU CUCTEMBI U

30 criocooniec3zmernenns. KoanuectBo bubmuorexal [OK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
rasa

bubmuorexal [OK

31 Bupt Termonepeay https://m.edsoo.ru/ff0c5¢c36
VY 1enpHasITENI0EMKOCTBBEILIECTBA.

32 KonunuectBoTemioTsinpu bubmmorexallOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenade. A muadaTHeIpoiiece
33 [lepBrIii3aKOHTEPMOIMHAMUKUHUETO bubnuorexal [OK

NPHUMCHCHUC K U30IIpoLeccaM

https://m.edsoo.ru/ff0c5efc



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

HeoOGpatumocThipoieccoBB

34 npupojie. Bropoii 3akon bubmmorexal lOK
PHpoAe. BTOP https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [MpuanunpericrBusuKI I reroBoit bu6mmorexal [OK
MalIUHBI https://m.edsoo.ru/ff0c600a
36 HuxnKaproneroKIT/]
37 DKOJIOTUYECKUETIPOOTIEMBI
TETUIOPHEPTeTHKI
38 O6o0maromuitypok«MoeKynspHast bubnuotexal [OK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHaspaboraNe2noteme
39 «MounekynspHasdu3nka. OCHOBBI bubmorexal [OK
Y ’ https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKI
40 [Tapoo6pa3zoBaHMENKOHACHCAIHS. bubnnortexal [OK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AGCOMIOTHASMOTHOCUTENbHAS
41 BJI&YKHOCTHBO31yXa. HackIeHHbIH TTa bubmorexal [OK
ATES- B P https://m.edsoo.ru/ff0c64d8
Trepnoereno.Kpucramuueckueu
42 aMmopdHbIe TeJa. AHU30TPOITHS bubnnorexal [OK
CBOUCTB KpHUCTAJLJIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMeHHbleMaTepUalibl
[1naBneHneUKpUCTAIITU3ALINS.
43 VY nenbHasTENNOTAIIABICHUS bubmmorexal [OK
s ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmorexal [OK
44 b 0
PABHCHHCTCILIOROTO banatcea https://m.edsoo.ru/ff0c6820
45 OneKTpU3aUATEN. DIEKTPUIECKUHA bubnuorexal [OK



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

3apsi. JIBaBHIadICKTPUICCKUX
3apsizioB

https://m.edsoo.ru/ffOc6bcc

[IpoBOIHUKH, TUATEKTPUKU U

bu6mmorexal [OK

46 MOJIYIIPOBOIHUKN. 3aKOHCOXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOT03apsiia
Bsaumonencrsue 3apsiioB. 3aKoH
47 Kynona ToqeqHLH/faieK NYECKUNA bubmoreral [OK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTBANEKTPUYIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexal [OK
AIEKTpUYECKUX Tosien. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTacumanekTpocTaTH4ecKoro
49 nois. [lorenmuman. Passocts bubmorexal lOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHIHAJIOB
[TpoBOAHUKUNTUAICKTPUKHB
50 3JIEKTPOCTATUYECKOM II0JIE EubmorexallOK
P ’ https://m.edsoo.ru/ff0c7018
JIunIIeKTpuIecKasmpOHUIIaeMOCTh
bu6mmorexal [OK
51 DnexrpoeMkocTh. KoHaeHcaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTBILIOCKOTO
52 KOHEHCATOPA. DHEPTUA3APSIIKEHHOTO bubmnoreral lOK
g pa. JHEp p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
Jlaboparopnas pabota Ne 3
53 "N3MepeHneneKTpoOEMKOCTH
KOHJeHcaTopa"
54 [IpuHIMII IEHCTBUAUTIPUMEHEHUE

KOHACHCATOPOB, KOMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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arnmnapara,CTpyHHOTOIIpUHTEPA.
DIIeKTPOCTaTHYECKAst 3aIIUTA.
3azemiieHHE AMEKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiecTBOBaHUA. [ [OCTOSITHHBINTOK.
Cuna toka. Hanpsbxenue.
Conporusnenue.3akoH OMayis
ydacTKalenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoaHUKOB.JIabopaTopHaspadboTa
«M3ydeHnecMenaHHOTOCOeIMHEHHUS
PE3UCTOPOB

bu6morexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIIHOCTEAIEKTPUUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

bu6mmorexal [OK
https://m.edsoo.ru/ff0c7838

58

3axkoHOMa IS TIOTHOM(3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenneldICucTouHNKaTOKau
€rOBHYTPEHHET O CONIPOTUBIICHUS

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

59

DNEKTPOHHASTIPOBOAUMOCTHTBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUSMETAIIJIOBOT
TeMriepaTypbl. CBepXIpOBOAUMOCTb

60

DNEKTpUUECKUU TOKBBAKYyME.
CBOHCTBAIEKTPOHHBIXITYYKOB

61

[TomynpoBoAHUKH, UXCOOCTBEHHASIH
MIPUMECHASNPOBOIUMOCTE. CBOUCTBA
p—n-nepexoxa. [lonynpoBoHUKOBEIE

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

pudOpbI

DNEeKTPUUECKUUTOKBPACTBOPAXU

62 pacIiaBax 3JeKTPOJIMTOB. 1 bubnnorexal [OK
DNEKTPOTUTHYECKAs TUCCOLIUAIMSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIN3
DneKTpUYeCKUU TOK B raszax.

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

64 YCTPOWCTBA U UXITPAKTHYECKOE 1 bubnnorexal [OK
npuMmeHenue.l [paBunaTexHuKu https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

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

66 «Inekrpocraruka.llocTossHHBIN 1 bubnunorexal [OK
3NeKTpuieckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIXCPENAX»

67 PesepBublitypok. KonTponbHas 1 bubnnorexal [OK
pabota noreme "DneKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblitypok.O6001aIOIIMAYPOK 10 1 bubnuorexal [OK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBHIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME
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11 kaacce

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara uudposbie
Tema ypoka Konrpoasnbie | IIpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTeIbHbIE
padoTbI padoThI
pecypchbl
[TocTosIHHBIC MarHUTHI I KX

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bu6mmorexal [OK
BexropmarautHoMuHAyKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOHUHTYKITHH
MarHuTHOETIOICTIPOBOTHUKACTOKOM.

2 OmneiT Dpcrena. Bzaumoaelicteue 1 bubmnoreral [OK

P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM

3 JlabopaTtopuaspaboTaNel «3yuenne 1 1 bubnnorexal [OK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJISI HA
MpOBOJHUKCTOKOM. CruitaAmmepa.

4 JlabopaTtopHas padora No 2 1 1 bubnunorexal [OK
«HccaenoBanneneicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTOMAar HUTaHAPaMKYC TOKOM)

JleiicTBre MarHUTHOTO TIOJISt Ha
5 JIBAXK TOCSI 3apSDKEHHYIO YaCTHIL 1 BrbmiorexallOK
Yy P Yo Y- https://m.edsoo.ru/ff0c9df4
CunaJlopenna.Pabotacuibsi/lopenna
DnexTpoMarHuTHassMHyKus. [ToTok
6 BEKTOpa MarHuTHoU nuaykunu. J/1C 1

I/IH,[[yKI_[I/II/I.3aKOH3HeKTpOMaFHI/ITHOI71



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

Jlaboparoprast paboTaNe3
«HMccnenoBanuesBICHUAS
3JIGKTpOMaFHHTHOﬁHHHYI(HHH))

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

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. JJ1C caMOMHTyKITUH.
DHEPrusiMarHu THOTOTIOJISIKATYIITKHC
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMAarHUTHI,3JIEKTPOBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL],
MHIYKIIHOHHASTIEYb

10

O6o06matromuii ypok «MarautHoe
oJIe. DJICKTPOMAar HATHASTHH TYKITHSD

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

11

Kontponbras padotaNel moteme
«MarauTHoernoJse. DJeKTpoMarHuTHast
WHITYKLUSD

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

12

CB00OOHBIEMEXaHNYECKUEKOICOAH .
I"apmonmyeckre KojaeOaHus.
YpaBHEHHE FrapMOHUYECKUX
kojeOanuii.ITpeBparieHrnesHeprum

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

13

JlaGopatopnas paboraNed
«MccnenoBanne3aBUCMMOCTHUIIEPHOIA
MaJbIX KoJIeOaHuH rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a»

14

KonebarenpupinkoHTyp. CBOOOIHBIE

bu6mmorexal [OK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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QJICKTPOMArHUTHBIC KOJICOaHHS B

I/IZ[GaJH)HOMKOJIC63.T€JH)HOMKOHTyp€.
Amnanorus MCKIAYMCXAaHNYCCKUMH U
QJICKTPOMAriMTHBIMHA KOJIeOaHHSIMHU

https://m.edsoo.ru/ff0ch820

15

®opmynaTomcona.3akoHCOXpaHEHUS
SHEPTUU B UJICATHHOM KOJIEOaTeITbHOM
KOHTYpE

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

16

[IpencraBnenneo3aTyxarmux
KojeOaHusx. BolHyX)eHHbIE
MexaHnuecKuekoebanus. PezoHaHc.
BBIHY)K)IeHHI)Ie BJ'ICKTPOMaFHI/ITHI)Ie
KOJIEOaHUS

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

17

[TepemennbiiTOK. CHHYCOUTaTbHBIA
MepeMEeHHbIW TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE3HAYCHUECUITBITOKAN
HaNPSHKCHUS

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

18

Tpancdopmarop.lIponssoactso,
nepenava u norpedieHue
AIIEKTPUUYECKOMIHEPTUI

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopanepeMeHHOT0TOKa, IMHUI
ANeKTponeperay

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

20

OKOJIOTUYECKHE PUCKU ITPH
ITPOU3BOJICTBEANIEKTPOIHEPTUN.
KynpTypaucnons3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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3IEKTPOIHEPTrUUBIIOBCEIHEBHOU
KN3HU

Mexannuecku CBOJIHEBL, YCIIOBHA
pacnpoctpanenus. I lepuon. CkopocTb

bu6mmorexal [OK

21
pacnpoCTpaHEeHUs U JIJIMHA BOJTHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHpIeNTIPO0TBHBIC BOJTHEI
29 3ByK.CropocTb3ByKa.l pOoMKOCTH bubnuotexal [OK
3ByKa. Beicotatona. TemOp3ByKa https://m.edsoo.ru/ff0cccOc
DIIEKTPOMArHUTHBIEBOJIHEI, HX
23 CBon“cha u ckopoctk. [kana bubmorexal lOK
p ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpUHIMTIBIPATNOCBAZHH
24 TeJeBUACHUS. Pa3BUTHECPEICTBCBSA3H.
Pagnonoxanus
o5 KontponpraspadotaNe2 «Konebanus u bubnnorexal [OK
BOJIHED» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeliHOe pacpocTpaHEeHUE
26 cBeTaBoHOpoaHoMcpene. ToueyHblit bubmnoreral [OK
p peAc. https://m.edsoo.ru/ffocd350
ucroyHukcpera.JIyucera
OrpaxkeHnecBeTa. 3aKOHBIOTPAKEHUS
27 CBeI;a IToctpoenue u300 a;feHI/H/fB bubmoteral lOK
' p p https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKaJie
[Ipenomnenuecera. [lonHoe
28 BHYTpeHHee oTpakenue. [IpeneabHbIn bubmorexal lOK
yIp p - PeA https://m.edsoo.ru/ff0cd7f6
yTOJIMOTHOTOBHYTPEHHET OO TPAKEHHUS
29 JlaGopaTtopnas pabotaNeb bubnuorexal [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
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«/3MepeHrenoKa3aTenpeIoMICHUS
CTEKIIa»

https://m.edsoo.ru/ff0cd67a

30

Jlunser.IlocTpoeHnen3oOpaxeHUiB
nuH3e. PopMysia TOHKOM JIMH3HI.
YBennm4eHuenuH3bl

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

31

Jlaboparoprast paboTaNe6
«HccnenoBannecBoiicTBU300paskeHN N
B JIMH3aX»

32

Hucnepcusiceera. CII0KHBIICOCTAB
6enoro cserta. L{Ber. JlabopaTopHas
pabotaNe7«Habmro nenue nucrnepcun
CBETa»

33

Hurtepdepennusaceera. Judpaxims
ceeta. [ludpakunonnas pemeTka

bu6mmorexal [OK
https://m.edsoo.ru/ffOced22

34

Honepequ CTBCBCTOBBIXBOJIH.
Hon;lpmam/m CB€Ta

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

35

OnTruyeckuenpuOOpINyCTPOHCTBAN
YCIIOBUANX0€30MaCHOTOIIPUMEHEHUS

36

Fp AHUIBIITPUMCHUMOCTH
KjaccuuyeckonMexaHuku.l 1o CTYJIaThl
crnernuaibHOu TCOPUU
OTHOCHUTCJIBbHOCTHU

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

37

OTHOCUTENBHOCTHOTHOBPEMEHHOCTH.
3ameNIeHNEeBPEMEHUNCOKPAIIEHUE
JUTAHBI

bu6mmorexal [OK
https://m.edsoo.ru/ffOcfa4?2

38

3HepFI/IHI/II/IMHYJIBCpeJ'ISITI/IBI/ICTCKOI/IV

bu6mmorexal [OK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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yacTulbl. CBSI3bMacChICOHEPTUEUN
UMITYJIbCOM. DHEPIUsl TOKOS

https://m.edsoo.ru/ff0cfc68

KonTtponsHaspabotaNe3«Omnruka.

39 OCHOBBHI CHEITHATIBHOM TCOPUH bubmorexal|OK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHTEIIbHOCTH

40 ®ortonsl. Popmynallnanka. dueprusiu bubnnorexal [OK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEOBAHUE 56 [TOK

nonroTeKa

41 .0 AT.
poroddpexta. Onbie! https://m.edsoo.ru/ffOcffc4
Cronetora
3akonbIhoTOdPdeKTa. Y paBHEHNE

- (bv P P bu6morexal [OK
42 OwunmrerHa s hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuma» potosaddexra
Hanaennecpera.OnbiTell1.H.
43 JleOeneBa. XMMHYECKOCICHCTBHE bubmmorexallOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOCTIPUMECHCHHE:
(dhoTo31eMeHT, POTOAATUNK, COTHEUHAS
Oarapes, CBETOIHO/

45 PemenuesanaunoreMme«aeMEHThI bubnnorexal [OK
KBAaHTOBOM ONTHKN) https://m.edsoo.ru/ff0d0302
MonenbaromaTomcoHa. OnbIThI

46 PesepdopnanopaccesHutoa-yactu bubmorexallOK

pPOPAAOP t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoJeNb aToMa
47 IToctynareibopa bubnuorexal [OK
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https://m.edsoo.ru/ff0dOafa

48

Wzny4yenuen nornomieHne (OTOHOB
IIPUIIEPEX0JEATOMACOHOTOYPOBHS
SHEPIruM Ha Ipyroil. Buasl criekTpos

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0Oafa

49

BoanoBrlecBoricTBauacTuil. BonHrslne
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyann3m.CrioHTaHHOEUBBIHY K ICHHOE
W3IIy4CHUE

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTH. OMBITHI
PesepdopranoonpenenenurococraBa
PaaOaKTUBHOIO M3JIY4EHUS

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

51

CaowucTBaanbda-,0era-,ramma-
u3nydeHus. BiusiHue
PaZvo0aKTUBHOCTHUHAKUBBIE
OpraHU3MBI

52

OTKpBITHENPOTOHAMHEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIMUTIO3UTPOHHBIN OeTa-
pacnan.l'aMma-uznydyenue

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

53

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.

S nepHbiepeakiuu. S 1epHBIUPEAKTOP.
[IpoGnembl, MepCIEKTUBHI,
9KOJIOTUYECKUE ACIIEKThI AAEPHOU
SHEPIreTUKU

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

54

QHGMGHTapHHC‘-IaCTI/II_UJI.OTKpBITI/Ie
MMO3UTPOHA. MeTtoapl Ha6J'IIOI[eHI/I}I nu
PErUCTPAIUUIIICMCHTAPHBIXYACTHILI.

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Kpyrasriicron«®@yH1aMeHTaIbHbIE
B3aUMOJECUCTBUA. EqUHCTBO
bu3nIeCKONKAPTUHBIMUPA»

55

Bumssesnnoroneba. Co3sesnus,
SIPKUE3BE3/IbI, INTAHETHI, UXBUANMOE
nBrokenne. ConHeyHas cucreMa

56

Connne.CojiHEYHAs aKTUBHOCTD.
NcrounnkaneprunCoaHIan3ses

57

3BE3/IBI, IXOCHOBHEIC
XapaKTepPUCTUKH. 3BE3bI TJIABHOU
MOCJIEI0OBATEIbHOCTU. BHYyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MPEACTABICHUSAOTIPOUCXOKICHUNH
3BOTIOINHCOJTHIIAN3BE3

58

Mineunbinl lyrb—Hhamal anakTuka.
TTonoxxenue u nBuxenue CoHIIa B
lNanakruke.l"anakrrku. YeépHbleIbIpbI
B SJIpaxTajakTHK

59

Bcenennas.Pa3beranneraaakTiK.
Teopus bosbiioro B3pbiBa.
PenukroBoeusnyueHue.
MeraranakTuka

60

HepeI_HCHHHCHPO 6JICMBIaCTpOHOMI/II/I

61

KonTtponpsHaspaboTaNed«nemeHTHI
aCTPOHOMMH U acTPO(UIUKI

62

Oo6o6maromuitypok. Ponbduznkun
aCTPOHOMHH B SKOHOMHYECKOI,




TEXHOJIOTHYECKOM,COLIMaIbHONHI
THYeCKOHChepaxaesITebHOCTH
YeJI0BeKa

63

O6o06maromuii ypok. Pois 1 Mecto
(U3UKMMACTPOHOMUHBCOBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

64

O6o06maromuii ypok. Ponbguznueckoit
TeOpuu B HOPMUPOBAHUU
MpeACTaBICHUIOQU3HUECKOMKAPTHHE
Mupa

65

O6o6maromuit ypok. Mecto
(hbM3UIECKONKApTHHBIMUPABOOIIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIXIIPEICTABICHUIHO TIPUPOJIE

66

Pe3epBHbIilypok. MarautHoemnose.
DNeKTpOMarHUTHAs UHIYKIUS

67

Pezepubiitypok. OnTuka. OCHOBBI
CHelHalbHOUTeOpUH
OTHOCHUTEJIBHOCTHU

68

Pesepubritypok.KBanToBasipusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3UKHI

bubmnorexal [OK
https://m.edsoo.ru/ff0d1784

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

Y4eOHO-MeTOANYECKOeo0ecIeueHHeoOpa3oBaTeJabHOronpounecca Oos3are/bHbIe
yuyeOHble MATEPHAJIBI VISl YYEHUKA
» dusuka, 1 Oxnacc/Msxumesl . 5., byxosuesb.b.,CorckuitH. H.noape nakuueiil lapdentreBoitH. A., Aktinoneproe
obmectBo «M3natenscTBO «IIpocBenieHne»
» ®dusuka, 1 1kmacc/Msxkumesl .JI.,byxosnesb.b.,Yapyrun B.M.nonpenakmueiil lappentreBoiitH. A., AkiinonepHaoe
obmrectBo «M3narensctBO «IlpocBemnienue»
MeToauyeckueMaTepUuaAJIbLIIAY YU TEIS
®uszuka.CaMocToATeNbHbIE U KOHTPOIbHBIE paboThl 10 ki1acc: yueOHoe mocobue so011eodpa3oBaTebHbIX
opranu3zanuii:6azossiinyrinyonennsiitypoBuu/E.C.Eprotkun,C.I".Eprotkuna. M. :Ilpocsemnienue,2018.-95c¢.
[Toypounsie pazpabotku 1o ¢pusuke 10 kmacc KO.A.Caypos.:Ilpocsemenue,2019

[Toypounsiepazpadbotkunodusukel 1kmacctO.A.Caypos.:Ilpocsemenne,2019

HugposbiecodpasoBaTe/ibHbIEPECYPCHIMPECYPCHICETUMHTEPHET
http://school-

collection.edu.ruhttp://elkin52.narod.ru/
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