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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yuéroMm ¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogam oOyyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (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 TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl oOecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoJenbo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYMUTENb JellaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpupone. Hayuneie MeTOIBl IIO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

N3yuyenue npenmera «Pusnka» B yacTd (GOpPMHUPOBAHUSA y OOydYarOIIMXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJ0B (HaOIIoAeHHeE,
U3MEpPEHUE, DOKCIEPUMEHT, MOJEIUPOBAHNE) MPOXOAUT C INPUMEHEHHEM
aHaJIOroBO U 1M poBOro odopynoBaHus HeHTpa « Touka pocTay.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrtema otcuéra. TpaekTopusi.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOpPIHMHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABWXeHHe. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NYTH U NEPEMEIICHUSA
MaTepUuaiIbHONW TOYKUA OT BPEMEHH.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepualbHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIKO0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopoctsk. [lepron u gacrota odpamenus. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTePUCTHK
JIBUKEHUS.



[IpeoOpazoBaHue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBvkeHHsT Teja, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABUKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONJICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO TOPHU30HTAIBHO.

N3yuenne npenmera «Puszukay B yact (GOPMHUPOBAHUS Yy OOYHAIOLIUXCS
HAy4YHOTO MHPOBO33PEHHUS, OCBOSHMs OOIIEHAYYHBIX METOJ0B (HAOJIO/ICHHE,
U3MEpPEHHE, IKCIEPUMEHT, MOJICIMPOBAHUE) MPOXOAUT C MPUMEHEHUEM aHAJIOTOBO
u 1iudpoBoro obopyaoBanus 1eHTpa «Touka pocray.

Tema 2. lunamuxa

[IpuHuun  otHocutenbHOCTH  ['anmmnes. Ilepeelii  3axkoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOi Touku. Tpetuil 3akoH HproTOHA 111 MaTepUalbHBIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoIbxeHus1, kaueHus ). Cuia tperus. Cyxoe
Tperne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Kosddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBHXKEHUU Teja B KUJKOCTU UJIU ra3e.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOIAUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIeopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TTAICHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

UccnenoBanne yciaoBUl paBHOBECHUsS TBEPAOrO Tejla, HMEIOIIETO OCh
BpaILlCHUS.

N3yuenne npenmera «®Puszukay B yact (GOPMHUPOBAHUS Yy OOyHAIOUIUXCS
HAyYHOTO MHPOBO33PEHMS, OCBOCHHS OOIICHAYYHBIX METOJO0B (HaOIroAeHue,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE) MPOXOIUT C TPUMEHEHHUEM aHAJIIOTOBO
u 1udpoBoro obopyaoBaHus reHTpa «Touka pocTay.

Tema 3. 3akonvl coXxpaneHnus 6 mexanuke

NmMmnynsc MartepuanibHOM TOYKM (Tejia), CUCTEMbl MAaTEpHUAJbHBIX TOYEK.
NMnynbC CuUibl M U3MEHEHUE HUMIYJbCa Tela. 3aKOH COXPAHEHHUS HMMITYJIbCA.
PeakTuBHOE BUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.

Kunernueckast sHeprusi maTepualbHONH TOuku. Teopema 00 HU3MEHEHHH
KHUHETHYECKON YHEPTHH.

[ToTreHunanbHas SHEPTHUS. [ToTeHunanpHas SHEPrus yIpyro
nedhopMupoBaHHON  mipykuHbI.  [loTeHIManbpHas  dHeEprus Teja  BOIM3U
MOBEPXHOCTH 3E€MJIU.

[loTeHunanbHble W HEMOTEHUUAJbHBIE  CHJIBL. CBsi3p  paboOTHI
HEMOTEHUUAIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS] UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

[lepexon MOTEHIIMATBEHOM YHEPTUN B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHnne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OJWHAKOBBIX
HUTSAHBIX MASTHUKOB.



HccnenoBanne cBs3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHHUECKOW SHEPruu
TeJla Ha TIPUMEpPE PaCTsHKEHUST PE3UHOBOTO KIyTa.

Nzyuenne npenmera «Dusmka» B dacTu (HOpMHpPOBaHHS Yy OOYUArOIIMXCS
HAay4YHOI'O MHUPOBO33PEHHS, OCBOEHHUS OOLIEHAYyYHBIX METOJOB (HAOII0JEHUE,
U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE ) MIPOXOUT C TPUMEHEHHUEM aHAJIOTOBO
u nugpoBoro obopynosanus neHTpa «Touka poctay.

Paszpnen 3. MouiekyisipHasi pU3HKA U1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. Huddys3us. Xapakrep IBIKECHHUS U
B3aMMOJICMCTBUSL YaCTHUI] BellecTBa. Mojaenu CTpOEHHUsI Ta30B, KUAKOCTEU H
TBEPJBIX TeJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsbl Mosiekys. KonndectBo BeniectBa. [loctosHHass ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKONW TEOpUU HJCIbHOr0 Tra3za. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruM TEIUIOBOrO0 IBWKEHMsS dvactull raza. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlampToHa. M30mponecchl B HIEAIIBHOM ra3e ¢ NOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe mpencTaBieHWE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudyecknue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnbiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY NABJICHHS ra3a HA CTEHKH COCY/IA.

OnbIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenne mMacchl BO3AyXa B KIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEW.



HccnenoBanne 3aBUCUMOCTU MEXKY MapaMeTpaMU COCTOSIHUS Pa3pesKeHHOTO
rasa.

N3yuenne npenmera «®Puszukay B yacTh (GOPMUPOBAHUS Yy OOyHAIOLIUXCS
HAay4YHOT'O MHUPOBO33PEHMS, OCBOCHHUS OOIIEHAYyYHBIX METOJO0B (HaOIIOACHHE,
U3MEpPEHUE, SKCIEPUMEHT, MOAECIUPOBAHUE) TPOXOIUT C IPUMEHEHUEM aHAJIOTOBO
u nugpoBoro obopynosanus neHTpa «Touka poctay.

Tema 2. OcHosvl mepmoouHamuxku

TepMonuHamuueckass cucreMa. BHYTpeHHss 3HEprus TEpMOIMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnyecTBo TeminoTel u padbora. BHyTpeHHss
SHEprus  OAHOATOMHOTO  WJAeaJbHOTO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIUS, U3TyueHUe. Y IelbHas TeIIOEMKOCTh BELIECTBA.
KonudecTBo TemioThl Npu Terionepeaaye.

[lonsitTue 006 aaumabatHoM mpouecce. IlepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKH K u3ompoueccaM. ['paduueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B MPUPOJIE.

TennoBeie  MammHbl.  [IpUHIUMIBI ~ JACHCTBUS  TEIJIOBBIX  MAIIHH.
[IpeoOGpa3oBanuss SHEpPruM B TEIUIOBBIX MamnHax. KosdduiuumeHt mnose3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero xoad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETNTIOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE TPHUMEHEHUE: JBUTaTElb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU PaOOTHI: BHUIET
npoOku M3 OYTBUIKK II0J] JEHCTBHEM CXXATOTO BO3/1yXa, HarpeBaHue 3dupa B
JATyHHOUW TpyOKe myTéM TpeHHSs (BUICOACMOHCTPAITHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeJla MNPH TEIIONEepeaaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Nzyuenue mnpenvera «Pu3mka» B 4acTH (OPMUPOBAHUS y OOYJAIONTUXCS
HAy4YHOTO MHUPOBO33PCHHS, OCBOCHHUS OOIICHAYYHBIX METOJ0B (HaOIIOACHUE,
M3MEPEHUE, SKCIEPUMEHT, MOJICTTUPOBAHUE) MPOXOIUT C MPUMEHEHHEM aHAJIOTOBO
u 1upoBoro odopymaoBanus 1eHTpa «Touka pocTay.

Tema 3. Acpecamnuie cocmonanusa eeujecmea. Pazoevie nepexoonl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctaiioB. JKuakune xpucramibsl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHME TENIOBOrO OajaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUasoOB, B
TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanusi KpUCTAILIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Nzyuenue npenmera «®dusuka» B 4acTH (POPMHUPOBAHUS y OOyYarOUIUXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJ0B (HaOIroAeHHeE,
U3MEPEHUE, IKCIEPUMEHT, MOAEIUPOBAHUE) MTPOXOAUT C MPUMEHEHUEM AHAIIOTOBO
u 1 poBoro obopynoBanus neHrpa «Touka poctay.

Paznea 4. JinekTpoauHaMuKka

Tema 1. dnekmpocmamuka

OnekTpu3auust Ten. OJEKTpUYeCKuid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe mone. Hanpsk€HHOCTh 3nekTpuueckoro mnois. I[IpuHoun
CYHEPIIO3ULUH BJIECKTPUYECKUX IOJICH. JIMHMM HaANpsyKEHHOCTH 3IEKTPUYECKOTO
TIOJIAL.

PaGora cunm  anexrpocratmueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOMINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.



TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE€ 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Nzyuenne npenmera «Puszukay B yact (GOPMHUPOBAHUS Yy OOYHAIOLIUXCS
HAy4YHOTO MHPOBO33PEHHUS, OCBOSHMs OOIIEHAYYHBIX METOJ0B (HAOJIO/ICHHE,
U3MEPEHHE, IKCIEPUMEHT, MOJICJIMPOBAHUE) MPOXOAUT C MPUMEHEHHUEM aHAJIOTOBO
u 1iudpoBoro obopyaoBanus 1eHTpa «Touka poctay.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cumna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 171 yyacTka LEnu.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. YICIbHOE CONPOTUBICHUE BEIICCTBA.
[TocnegoBarenpHOE, MApAIIIETBHOE, CMEIIIAHHOE COECIMHEHUE MPOBOJHUKOB.

Pabora oamekTpudeckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEKTpOHHAs  MPOBOJAMMOCTh  TBEPIBIX  METAJLIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUALIUS. DIEKTPOIH3.

DNEeKTpUUeCKM TOK B Ta3zaxX. CamMOCTOATENbHBIM M HECAaMOCTOATEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue diaeKTpoABWXKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JUOJIA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 kiacce OCylIecTBIsIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEN, KUIKOCTEH U
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHMS B TEXHUKE, MOJAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomazHUmMHaAs UHOYKUUA

[locTosiHHbIE ~ MarHuThl.  B3auMojeicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM uHAykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JIWHUM MarHUTHOW
WHJIYKIIUH MOJI MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe T1I0J€ TIPOBOJHMKA C TokoM. KapTuHa IHMHUNA UHAYKIUU
MarHUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlIeHUE. J[BUKEHHE 3apsAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAST CHJIA HHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanexkrpudeckoe Imose. OJEKTPOABWKYIIAS CHIa HUHAYKIHUU B
MPOBOJTHUKE, NBWKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh. SIBJE€HME CaMOMHAYKIIMU. OJICKTPOABWKYIAsS CHUJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, DJICKTPOJBHUraTENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE FIEKTPOHHOTO MMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIENH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBiIeHME CaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydyeHrne MarHuTHOIO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

N3yuenue npenvera «Puszuka» B 4acTh (QOPMUPOBAHUS y OOyYaIOLIUXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJO0B (HaOIroAeHUeE,
U3MEPEHUE, IKCIEPUMEHT, MOJAEIUPOBAHUE) MTPOXOAUT C MPUMEHEHUEM AHAIIOTOBO
U 11 poBoro 060pynoBaHus 1eHTpa « Touka pocray.

Pa3nen S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMaZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalieHne SHepruy MpU TapMOHUYECKUX KOJICOAHUIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. Dopmyna Tomcona. 3akoH coxXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUCHUE CWJIbI TOKa M
HaIpsHKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu



UccnenoBanne mnapaMeTpoB KojieOaTeIbHOM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOaHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

Pe3oHanc mnpu mocie0BaTE€IbHOM COCIMHEHUHU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUM 3JeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOpA.

Nzyuenue npenvera «®duszuka» B 4acTh (QOPMUPOBAHUS y OOYyHAIOUIUXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHMS OOIICHAYYHBIX METOJO0B (HaOIroAeHUE,
U3MEPEHUE, IKCIEPUMEHT, MOAEIUPOBAHUE) MTPOXOAUT C MPUMEHEHUEM AHAIIOTOBO
U 11 poBoro 060pynoBaHus 1eHTpa « Touka pocray.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE GOTIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W  MOpPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomarauutHoil BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, MOSpU3alus, TUPpaKIus,
unTepdepennrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHMKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pa3oBanue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmronenne oTpaxkxeHus U MPeJOMIIEHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHunu u 1upakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMiIeHue, Noaspu3auus, Judpakums, UHTepPepeHIIus.

N3yuenne npenmera «®Puszukay B yacTd (GOPMHUPOBAHUS Yy OOyHAIOUIUXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJO0B (HaOIroAeHue,
U3MEpEeHne, FIKCIIEPUMEHT, MOICJIMPOBAHKE) MPOXOAUT C IPUMEHEHHUEM aHAJIOTOBO
u g poBoro obopynosanus neHrpa «Touka poctay.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueyHbI HICTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIeHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

CobOuparome W pacceuBaromye JUH3bL. ToHkKas JsuH3a. DoKycHOe
paccTosiHHEe W ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHue wm3o0pakeHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyla,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJIPOUL.

Jlemoncmpayuu

[IpsiMonuHElHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEOMJIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmonenne nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[lony4yenue crekTpa ¢ HOMOUIbIO TPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHue nokaszaTesns MpeJoMIICHUs CTEKIIA.

Hccnenosanuie cBOWCTB M300paxKeHUH B JIMH3AX.

HaGmonenue nucnepcuu cBera.

N3yuenue npenvera «®dusuka» B 4acTh (QOPMUPOBAHUS y OOyHarOUIUXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIICHAYYHBIX METOJO0B (HaOIroAeHUeE,
U3MEepEeHne, HIKCIIEPUMEHT, MOJICJIMPOBAHKE) MPOXOAUT C TPUMEHEHHEM aHAJIOTOBO
U 1 poBoro 060pynoBaHus 1eHTpa « Touka pocray.

Pa3zznesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEIBHOCTH

I'paHunsl  OpUMEHMMOCTH  KJIaccM4eckod — MexaHuku.  [locTynaTsl
CHELMAIbHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYNSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTU DHHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJUIEHHE BPEMEHU M COKpAlleHHE
JUIAHBI.

DHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBL.

CBs13p Macchl ¢ SHEPruel U UMILYJIbCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPrus
HOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun GOTOHA C €T0 YaCTOTOW. DHEPTHUs
U UMITyJbC (poToHA.

OtkpriTre u uccinenoBanue Gorodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuUIay
doToarddexra.

JHaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHuueckne ycTpoWCTBA MU NPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
dboTogaTunK, coHeYHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3dPeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.

Cseronuon.

Conneunas Oartapes.

N3yuenue npenvera «®dusuka» B 4acTH (QOPMUPOBAHUS y OOyHarOUIUXCS
HAay4YHOT'O MHUPOBO33PEHMS, OCBOCHHUS OOIIEHAYyYHBIX METOJO0B (HaOIIoAeHHeE,
U3MEpPEHUE, SKCIEPUMEHT, MOACIUPOBAHUE) IPOXOIUT C IPUMEHEHUEM aHAJIOTOBO
u nugpoBoro obopyaoBanus 1eHTpa « Touka pocTay.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
IInanerapnas moxenb artoma. Iloctymarsl bopa. M3nydeHue M MOTJIOLIEHHE
(GOTOHOB MpHU Mepexojie aroMa C OJHOIO YPOBHsS SHEPrud Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aToOMa BOJIOPOJA.

BonHoBeie cBolicTBa yactull. Bonubl ge bpoitnnst. KopryckyiisipHO-BOTHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuuyeckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeM4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paarioakTUBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykmonnas mopens sapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnman. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIydeHHE. 3aKOH paJlOaKTUBHOIO pacnaja.

OHeprusi CBsI3M HYKJIOHOB B siipe. A nepHbie cuibl. [ledekT maccsl sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 s1I€Ep.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl M TEPCHEKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPrEeTUKH.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.



@dyHaaMeHTaabHble B3auMoAeicTBUsA. EAMHCTBO (pr3mueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK HOHU3HUPYIOINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKuUe 3BE3NBI, MUIAHETHI, UX BHJIUMOE
JBH)KEHUE.

CosnHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTouHuk sHepruu CosiHIA M 3BE3.
3BE3bI, UX OCHOBHBIE XaPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3]] TJIaBHOM IMOCJIEA0BATEILHOCTU. BHYTpeHHee CTpoeHue
3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Botounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunsl ranakTuk. PaguoraiakTuku U kBa3apbl. YEpHbIE IBIPBI B sSApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

Macmra0Has cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHU I JJIS OTIPEICNICHUs TOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

O0o01maromee MOBTOPEHUE

Ponsr ¢u3Mkm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIILHON M ATUYECKOU chepax JAeSTETLHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKH
1 ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHHE MHpa, poib (PU3NUECKOI Teopru
B (OpPMHpPOBAHWU TPENCTABICHUNA O (U3UYIECKOW KapTUHE MHUpPA, MECTO
du3nYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 kilacce ocymiecTBisieTCs ¢
Y4E€TOM COJAEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHUsA: SIBJICHUE, HAay4HbIM (akT, runores3a, (hU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHEe CHCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKUHWHU HAa OCHU KOOPJMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OIpe/ieNICHUE MIIOMAAH IIIOCKUX (GUTYp U 00bEMA TEII.

Buonoeusa: »nexTpuueckue SBICHUS B JKUBOM IpHpOAE, KoJieOaTelbHbIE
JBUKEHUS B KUBOW MPUPOJIE, ONTUYECKHUE SBJICHUS B KUBOU NPUPOAE, JCHCTBHE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTa/LIM4ecKasi CTpPYKTypa TBEPIbIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEHIETKH, CIEKTPaIbHBIH
aHaJIu3.

l'eocpaghusi:  MarHuTHble TmOJIOca 3€MIIM, 3aJleKU MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSCEHUI.

Texnonocus: JVHUM D3JEKTpolepenad, TIE€HepaTop IEPEeMEHHOI0 TOKa,
AJIEKTPOJIBUraTeNb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30D,
aHTeHHa, TeiegoH, CBY-meub, MpOEKUMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHast Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YUAIOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0I1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHONW OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKJIKOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa HKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBHS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallMi W CMsr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacmMpsITh paMK{ Y4€OHOT0 IpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHB.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TNpU aHAIW3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce noCTUXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINIPaBJICHUS Pa3BUTUS COOCTBEHHOUW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPU OCYIIECTBJICHUH OOIIECHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pEUIeHUU (PU3HUECKUX 3aj1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CpEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JTAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCH U SIBICHUS, UCTONB3Yysd (PU3UUYECKUE
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAXKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCISIOBAHUIO (U3UYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIC M KOCBEHHBIC U3MEPCHUS (PU3NUYECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TIOMYJISPHOW MH(POpPMAINU, TOTYyUYEHHON U3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOU >KU3HU
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS : TIPOBOIUTH OITBITHI
(;mrabGopaTopHbIe SKCTIEPUMEHTHI) ¥ HCTIOJIb30BAHUEM aHAJIOTOBOTO JIA00PATOPHOTO
obopynoBanus u nudposoro odbopynoBanus (rieHTpa « Touka poctay)

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX pPOJb U MECTO (PU3MKK B (HOPMHUPOBAHHUH
COBPEMCHHOW HAyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYCCKON JCSATCIBHOCTH JIIOJCH, IICIIOCTHOCTh W CIUHCTBO
(du3HUeCKOl KapTUHBI MUPA;

YUNUTHIBATh TPaHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYCUHBIN AIEKTPUUYCCKHUM 3apsi, JIyd CBETa, TOUCUHBINM MCTOUYHUK CBETA, si/epHas
MOJICJIb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO siApa TMPH PEIIeHUH (HU3NIECKUX
3a/1ad4;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH U KBAHTOBOW (DM3UKH: JICKTPpUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuToB, SJEKTPOMarHWTHAs WHAYKIUS, JACHCTBHE MAarHUTHOTO TIOJsA Ha
IIPOBOJIHUK C TOKOM M JBIDKYIIUHCS 3apsji, JIEKTPOMAarHUTHBIC KOJeOaHUS U
BOJIHBI, TPSMOJMHEHHOE pPACIpPOCTPAHEHHE CBETa, OTPaXKCHHUE, IPEIOMIICHHE,
uHTephepeHuns, audpakuus ¢ IOJApU3AIUsS  CBETa, JUCIEPCHUS CBETa,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlICeHUE, BOZHUKHOBCHHE
JUHENYATOr0 CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs

PaIHOAKTUBHOCTb;
OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HWCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHlia, padoTa TOKa,
WHAYKIMS MarHuTHOIrO Imojs, cuia Ammnepa, cuia JlopeHna, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ U YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHHi, (OKyCHOE pacCTOsiHHE U



ONTHYECKAs] CWJIA JIMH3BI, TPU ONHCAHWH TPABWILHO TPAKTOBATh (HU3HUCCKUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS W CAMHUIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS H MPOIECCHI, HCIOIB3YS
(¢u3nUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBA3H
aATOMHBIX SIJEP, TPU OINUCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTUMH BEJIUYHHAMH,
BBIYUCTISTh 3HaUCHHUE (DU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO0 PaclpOCTPAaHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DHEPIUH, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTynarskl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU 3TOM pa3IudaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIpENIeNIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI ITPOBOTHUKA
C TOKOM, CHJIbI AMmiepa u cuiibl JIopeHa;

CTPOUTh M ONHUCBHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUH U
IIPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3ajgady W THUIOTE3y Yy4eOHOTO OSKCIEePHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIHUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAaHUEM
NPSMBIX H3MEPEHUH: TIPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yIbTAThl MOJTYYCHHOW 3aBUCUMOCTH (M3WYSCKUX BEJIWYHMH B BHUIC TAOJHUIl H
rpaduKOB, JIeJIaTh BRIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIBCKON W TPOSKTHOU



JESATENbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U JAOOPATOPHOTO
000py10BaHMUS;

pemiarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3aJa4u
BbIOMpATh (DU3UUECKYI0 MOJEIb, BbIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pEelleHHs, TPOBOAUTH Pacdy€Thl M OIEHUBATH PEAIbHOCTh
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PpaCCYXICHUM C ONOpOod Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(uznueckue siBICHMUS;

UCIIOJIb30BaTh ~ MPU  PELIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHuss yueOHON M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSACHATh MPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEr0o MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’KaroIlel cpefe;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/leKBaTHO OLICHUBATDH
BKJIaJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNE pacCMaTPpUBAEMON MPOOIIEMBI.

BpInyCKHHMK MOJYYHT BO3MOKHOCTb HAYYHMTBLCSH: IIPOBOJIUTH OIBITHI
(;mraGopaTopHbIE HKCIIEPUMEHTHI) U UCIIOJIB30BAHUEM aHAJIOTOBOTO JIA0OPATOPHOTO
obopynoBanus U UG poBoro obopynoBanus (eHTpa « Touka pocTta)



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
(c yueTom mpuMeHeHHs1 000pyI0BaHUS LIEHTpa 00pa30BaHUsI €CTECTBEHHO-HAYYHOU U TE€XHOJIOTUUYECKOM
HarnpaBiieHHocTel «Touka pocTay)

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bu6mmoreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Aunaica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE 6 1 1 ng:;ﬁf;igﬁﬁ 41572
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOIN bubnuoreka [IOK
3.1 9 1
TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Bubmiorexa OK

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

33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK
' Ma3oBbIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bub6mmoreka [{OK
4.1 1
ueKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX CPENAx https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIIACC
(c yueTom mpuMeHeHHs1 000pyIOBaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TE€XHOJIOTUUYECKOM
HarnpaBiieHHocTel «Touka pocTay)

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MaruauTHO€ 1oJie. DIEeKTPOMArHUTHAS 11 1 3 bubmuorexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYeCKHEe U 3JIEKTPOMArHUTHbBIC bubnuoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmmorera [JOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OcCHOBBI cienManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wtoro mo pazneny 4



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

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 DIIeEMEHTHI KBAHTOBOM OIITHKHU 6 bubmorera [JOK
) https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 4
Crpoenne aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC /PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 ft?fsnllj ;f:(;::)g r(lj/I; f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[iH/P/I;T:(izgr(jlli £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



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
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https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota 1o Teme "IIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 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 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
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

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3T



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

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA
» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox

penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocsemenue»

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox

penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
bu6mmorteka IIOK https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK https://m.edsoo.ru/7f41c97c

MartepuajbHO-TeXHUYeCKada 0a3a

Hudpasas naboparopus RELAB:

1.

o0k whN

becripoBoiHON MyIBTUIATYHUK TTO PUBKKE (IAaTYUK JABICHUS, TaTUYUK
TEMIIEPaTyphl, JATYUK CHUIIBI TOKA, JATYUK HAMPSIKEHUS, TaTYUK YCKOPEHHUS )
Ocuunorpad: 2 kaHana.

KoHcTpykTOp A1 npoBeieHHs SKCIIEPUMEHTOB.

Moaynb renepaTop uGPOBBIX U aHAIOTOBBIX CUTHAJIOB.

[Iporpammuoe obOecrieueHue At pabOThI C TaTYNKAMH.

JIunieH3us Ha MporpaMMHoe o0ecredeHue st paboThl ¢ pacYeTHHIMU
MOJIETISIMHU.


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c




