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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMH K pe3yJjbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, pean3yIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC LIETH U3Yy4YeHHs] (U3HKM Ha YPOBHE CPEIIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (hU3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mveckoir reorpadueri um acTpoHoMmmei. Mcmomb3oBaHWE W AKTUBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POpMHpPOBaHHE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAN WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLMIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3NKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHAaNa (PU3UYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU 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
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BaAHNUS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MOPHUPOAE, TIpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (PU3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
IPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM NepedyHe J1IaOOpaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUIaHUPOBAaHUS H
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIWYMH U IIOCTAHOBKY OINBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISAIOIINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOAENU IS CUTyallud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO OOIIET0 00pa30oBaHUsl JOJKEH U3ydaThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme Mo (pU3MKe YUYCHUYCCKUX MPAKTUICCKUX PadO0T U JEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  HW3YYaeMbIX SBICHHM W TPOILECCOB, OMIMPHUYCCKUX |
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHueckue KOMIUIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISIOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue mpeACTaBICHUN O poiau (DU3UKHU JJIST PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne ITUX Ielield 00ecTeunBaeTcs PemeHneM CIIeAyIoNuX 3a71a4 B

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



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

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHUS YMEHMUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
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 ¢uU3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessl.
duznyeckue 3aKOoHbl U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HMYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MTPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepHalbHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenne paBuxeHusi Tena, OPOIIEHHOrO MOJ YrioM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B AKUIKOCTH WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToreniuanbHas SHEprus yOpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW JIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIIBIX TEJI U OOBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HAcaNTbHOrO ra3za. AOCONIOTHAas TeMrepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelllecTBa. ['paduueckoe MpencTaBIeHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U Tra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmooOuHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHUE. Y JebHAs TEIUIOEMKOCTH BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh IpoOLIeCCOB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOMHUKHM, AUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPaHECHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  moiss.  [lotenuuman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanustii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUA CYLIECTBOBAaHUSA BJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) AeKTpruyeckoi nenu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKM TOK B  pacTBOpax MW  paciuiaBax  dIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DIECKTPOHATrpEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABIKYILIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJAUIMIIHUKH, HWCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuTH.  B3aMMoneiCcTBUME  MOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJI JJWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTena. BzanMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYLIEMCS MTOCTYIIATEIBHO B OJJHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHrie MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cucrtema.  CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalnenue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJeOAHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUAX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYXeHHBIEC 3JI€eKTPOMAarHUTHEIE KOJIEOaHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpsHKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
unTepdepennns. CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckne yCTpoWCTBA W MNPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmnronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAXKECHUA.

Hucniepcus cBeta. CiioXHBIN cocTaB 6esoro ceera. LBerT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxiuumoHHas pemérka. YciaoBHe HaOMOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepd epeHIINM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenune nokazaresns npesoMiIeHUs CTEKIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st poTodrdpdekra. «KpacHas rpanuiia»
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTor(peKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeMvaTbiX CIEKTPOB U3TYyUYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHeyaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOUIME CJIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlegekT Macchl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHHS ¥ PETUCTPALIUU SJI€MEHTAPHBIX YACTHII.

dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YaCTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sSipKue 3BE3JBI, IUIAHETHI, WX BHUIUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCICAOBATCIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu v kBaszapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mutanet, Mneunoro I1yTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUU TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOAEIINPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIMH, MPU3HAKK TOJO0O0US TPEYrOJHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUMA DJIEKTPOIIEpenad, TIEHEpPaTop IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIUX
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(hOpMUPOBAHHOCTDH IPAXKTAHCKON MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0II1eCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOMN HUJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOTO TBOPUYECTBA,
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
Oynyuieit mpodeccuu U peaau3oBbIBaTh 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 SKOJIOTHYECKUX PoOIieM;

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 HAYYHOTO TMO3HAHMSA:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh IETH JEeATCIHBHOCTH, 3aJaBaTh ITapaMETpbhl M KPUTEPUU WX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHABHBIX 1 HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )XKU3HEHHBIX TTPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4ud pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 334U, JONYCKAIONINE albTePHATUBHBIC PELICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3NUECKOrO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHGOPMALMU PA3IUYHBIX BHUIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHUEHBI, pPecypcocOepeXeHus, MPaBOBBIX U  OITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

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



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

[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
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aj/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh e€ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIHTATOB W
OCHOBaAHUI;



WCIIOIB30BaTh NMPUEMBI peIeKCUM AJIsI OIICHKU CUTYyalluu, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHIDKCHMUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
eI TeIIbHOCTH,

IpPUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
eI TeIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOITMOHATLHBINA UHTCIUICKT, peANoJIararonui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIMATUBHOCTh, YMEHHME JACHCTBOBAaTh HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIONMIEH CIIOCOOHOCTh IIOHMMATh SMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETECH:
MaTtepualibHasi TOYKa, HHEpIMaJIbHAsl CUCTeMa OTCcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30Mpoleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIMAIbHAs YHEPTUsl, MEXaHUuuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONMUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPHUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENMYMH, WX OOO3HAYCHUS M EIMHMUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl U SBICHUS, UCTIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOM »HSHEPruu, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAaIIWH, TPUOOPOB W
TEXHHUYECKUX YCTPOMCTB; pa3nuuaTh yCIOBUS WX 0€30MaCHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Yy4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh HW3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpaUKOB, JeJIaTh BEIBOJBI IO pe3yiIbTaTaM UCCIICIOBAHNS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ peIleHus, MPOBOAUTh PACUEThl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAy4IHO-TIOMYJISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

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

WCITOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM JKU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHNuH ¢ TPHOOpPaMH M TEXHUYECKUMU



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

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpax poyib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAaHTOBOU (DU3UKHU: DIIEKTPUUYECKAS] TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHPOCTPAHEHHE CBETA, OTPa)XEHUE, MPEIOMIICHHUE,
uHTepdepennus, Aubpakuus W MOJSpHU3alUsi  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, BJIEKTPUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHnii B KoyiieOaTeTbHOM KOHTYpe, 3aps] W CWiIa TOoKa B TIpOIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS W E€JUHUIIBI, YKa3bIBaTh
dopMynbl, CBS3BIBAIOIIME JaHHYI (U3WYECKYH0 BEIWYUHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s GoTodrddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM pa3InvaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHIl: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEIUYHUH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHI TOJYYEHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPHU MPOBEICHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3aJlauu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/cTaBleHuss y4eOHOM M HAay4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJTYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCJIOBUSA WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecrieyeHusi 6€30MacHOCTH MPpHU OOpallleHuH ¢ NpuOoOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHATIBHO pacHpeiesiaTh OOA3aHHOCTH WU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 o 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 11 2
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

25

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 DuekTpoctatiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PezepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHWYeCcKHEe U 3JIEKTPOMArHUTHbBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrtuxa 11 1 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 25
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW OTITUKH 6 bubmmorexa [JOK

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

4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie MeTo bl 1 bubnuorexa [JOK
ITO3HAHMS OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOU KapTUHEI MUPA, B 1 bubmorexa LOK
P N i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe aBikeHne. OTHOCUTEILHOCTD
3 MexaHuueckoro asmxkenus. [lepememenne 1 bubmorexa HOK
. - epemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMeEpHOE NPSIMOJIMHENHOE IBIKEHHUE 1 bubmiorexa HOK
p p g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPAMOJIMHENHOE IBUKEHUE 1 Eubmrorexa HOK
yerop p https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKopeHue CBOOOTHOTO 1 bu6mmoreka [JOK
najgcHus https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe aBuxenue. J[Buxenue 1 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTH ["anunest.
8 HWnuepnunanbaple cucteMbl oTcueTa. IlepBrIil 1 bubmnorexa [IOK
p - eP https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
9 Macca Tena. Cuna. [lpuHuun cyneprno3unuu cuil. 1 bu6nmoreka [JOK

Bropoi 3akoH HbroToHa 111 MaTepuaibHOU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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TOYKH

Tperuii 3akoH HproTOHA 11711 MaTEepUAIIBHBIX

bu6mmoreka [{OK

10 TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMHUPHOTO TAroTeHus. Cuia TaKecTH. bubnuorexa [JOK
[IepBas kocMu4eckas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenns. Cuna
13 COHpOTiBJ‘IeHI/ISI Hp(ll)/l(bleI/I)KeHI/ITI/IpTeJIa B )KHJIKOCTH brbmmorexa [OK
https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[TocTymarenbsHOE ¥ BpamnaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPIOTO Tes1a. MOMEHT CHIIBI. bu6moreka [IOK
[ieuo cumbl. YcinoBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToueK. MMmysbe cubl. 3aKkoH bubmorexa IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHUE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema 00 bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEprus ynpyro aeopMUpPOBaHHON MPYKHUHBI. bubnunoreka [JOK
[ToreHuumanpHas SHEPTUS TeJla BOIM3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3E€MJIIU
[ToTeHManbHBIE U HETIOTEHIIUAIBHBIE CHUJIBL.
18 CBs13b pabOTHI HEMOTEHIIUANBHBIX CUII C bubnunoreka [JOK

H3MEHEHHEM MEXaHMYeCKOM OHCPTHUU CUCTEMbIL
TeI. 3aKOH COXpaHCHHUA MEXaHU4YeCKOH OHCPIrUu

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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Jlaboparopnas pabota «lccrnenoBanue cBsI3u
paboThI CHITBI C H3MEHEHHEM MEXaHHUYECKON

19
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS
PE3UHOBOTO JKI'yTa»
20 KonTtponsHast padora no Teme «KunemaTuka. bubnuorexa [JOK
JuHamuka. 3aKOHbI COXPAHEHHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuorexa [JOK
21 KHHETHYECKOH Teopuu. BpoyHOBCKOE IBIIKEHHUE.
https://m.edsoo.ru/ff0c4dc2
Anddysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHIL
22 BemecTBa. MoJienu CTpOeHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEN
23 Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo
24 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenbcus
o5 Wneanpusiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubnmuoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIIepaTypa Kak Mepa cpeaHei
. bu6mmoreka [JOK
26 KMHETUYECKOU SHEPTUu JABMKEHUS MOJICKYII.
N https://m.edsoo.ru/ff0c511e
VYpaBuenue MeHnneneeBa-Knamnelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabora «lccnenoBanue
28 3aBUCHMOCTHU MEXYy apaMeTPaMH COCTOSHUS
Pa3peKEHHOTO ra3a»
29 KonTponpHas padoTa 3a 1 nomyroaue
30 N3onponeccel B uacaIbHOM ra3e u ux bu6nmoreka [JOK

rpa(pnqecxoe MNpEACTaBJICHUC

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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BuyTrpeHHss dHEprus TEpMOIMHAMAYECKOU
CHUCTEMBI U CIIOCO0B! €€ m3Mmenenus. Kommaectso

bubmuoreka [JOK

31 TETUIOTHI U paboTa. BHyTpeHHsIs SHEprHst https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HCAJIbHOTO ra3za
bubnuorexa [JOK
32 Bt Temonepesati https:// m.edsocl)_.[ ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTH BellecTBa. KosmmuecTBo
33 TEIUTIOTHI TPH Terutonepenave. AnnadaTHbIid brbmmorexa [OK
https://m.edsoo.ru/ff0c5c36
MPOIIECC
34 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccam https://m.edsoo.ru/ffOc5efc
35 Heo6patumocts nportieccoB B mpupoae. Bropoit bubmuorexa [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubmuorexa [JOK
36 [Mpunnun nevictBust u KI1/] TermoBoit MammHel httos://m.e dsogru IF0c600a
37 Hwuxn Kapro u ero KIT/]
38 DKOJIOTHYECKHE TPOOJIEMBI TEIIJIOHEPT € THKH
39 O6o06matomuii ypok «MoJtekymsipHas (r3uKa. bubmuorexka [JOK
OCHOBBI TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6938
40 KountponsHas paborta o teme «MomnekynsapHas bubmuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6a50
41 [TapooOpazoBanne u kKoHaeHcanus. Mcnapenue u bubnnoreka [JOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
42 AOCOTFOTHAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh bubmuoreka [JOK
Bo3ayxa. HacelieHHbIi nap https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucrammmyeckue u aMmopdHbie
43 TeJ'IEIl).ﬂAHI/BOTpOHl:/IH CBOJCTB KpI/ICTaJmoE.(b bubmnorexa LIOK

)KI/I,Z[KI/IG KpHuCTAJJIbL. COBpeMeHHLIC MaTepuraibl

https://m.edsoo.ru/ff0c65f0
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44 [InaBnenue u KkpucrauMzanus. Y aeabHas bubmuoreka [IOK
TertoTa tiasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
45 VYpaBHeHHE TEIUIOBOTO OaaHca httos://m.edsoo.ru/F0c6820
46 DnekTpu3anus Tei. DNeKTpudeckuit 3aps. JIsa bubnuorexa [JOK
BHUJA JJIEKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
47 [TpoBOIHUMKH, TUAAEKTPUKHU U MOTYIIPOBOTHUKH. bubnuorexa [JOK
3aKoH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
48 B3aumoneiictue 3apsinoB. 3akoH Kymona. bubnuoreka [JOK
To4euHBIi IIEKTPUUECKHN 3apsiy https://m.edsoo.ru/ff0c6ces
Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
49 [IpuHIHN cyneprno3unum JIEKTPUYECKHUX MTOJIEH. bubamorera LOK
. https://m.edsoo.ru/ff0c6df2
JIvHryM HANPSKEHHOCTH
PaboTa cui a1eKTpoCTaTHIeCcKOro MmoJsl. bubnuoreka [IOK
50
IToTenmman. PasHOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJNIEKTPUKHU B
51 ()J'IpeKTPOCTaTI/ILIeCKOM noljw. JusnexTpuueckas bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
N bu6mmoreka [JOK
52 ueicrpoémrocts. Konercarop https://m.edsoo.ru/ff0c7126
53 DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
54 JlaGopaTtopHnas pabdora "3mepeHue
3NEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMUIT NENCTBUSA U IPUMEHEHNE
55 KOH/JIEHCATOPOB, KOMIMPOBAJIBHOTO anmnapara,

CTPYMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3amuTa. 3a3eMIeHUe AIEKTPOprOOpoB



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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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56

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cymectBoBanus. [locrosuubii Tok. Cuia Toka.
Hanpsokenne. Conpotusienue. 3akoH Oma ams
y4dacTKa Lenu

57

[TocnenoBarenpHOE, MAapaIIBHOE, CMEIIAHHOE
COEJIMHEHHE MPOBOAHUKOB. JlabopaTopHast
pabota «M3ydyeHue CMEIaHHOTO COCTUHEHNUS
PE3UCTOPOBY

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

58

PaboTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

59

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
aneKTpudeckoil nenu. Koporkoe 3ambIKkaHueE.
JlaGopaTtophnas padota «M3mepenne 3/C
UCTOYHMKA TOKA U €r0 BHYTPEHHET O
COINIPOTHUBJICHUS»

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DneKTpOHHAas TPOBOAUMOCTb TBEP/BIX METAJLIOB.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIIpOBOIUMOCTh

61

DIIEKTpUYECKHUI TOK B BakyyMme. CBoiCTBa
ANIEKTPOHHBIX ITYYKOB

62

[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBOMCTBa p—N-miepexoaa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

63

QHCKTpI/I‘{eCKI/Iﬁ TOK B paCTBOpPAX U pacCiliaBax
QJICKTPOJIUTOB. 9J'IeKTpOJ'II/ITI/ILIeCKa$I
JUuccoluranus. 9JICKTpOJIPI3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

64

DNeKTpUYeCKUil TOK B razax. CaMmocTosTeIbHbII
1 HECAMOCTOSTEINIbHBIN paspsaa. Monnus. [1nasma

bu6nmoreka [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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKkTpudecKue mpudopsl U yCTPOICTBA U HX

bubmuoreka [JOK

I 1
65 MpaKTUIeCcKoe mpruMeHeHue. [IpaBuia TeXHuKu htts://m.edsoo.ru/f0c86fc
0€30I1aCHOCTH
bubmmoreka [{OK
i 1
66 O06006manmuil ypok «IEKTPOTUTHAMUKA) htts://m.edsoo.ru/f0c88be
bubmmoreka [{OK
67 4 0 1
TOTOBAS KOHTPOILHAA paboTa https://m.edsoo.ru/ff0c8a8a
68 [ToBTOpenue u 06061meHne matepuania 3a 10 1 bubnuorexa [JOK
KJ1acc https://m.edsoo.ru/ff0c8c56
OBLIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
nudpoBbIe
Nen/m | Tema ypoka Konrpoasubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
TlocTosHHEBIE MAarHuTELI U UX B3aUMOJIEUCTBUE.
. bubnuorexa [JOK
1 MaruauTHO€E nosie. BekTop MarHUTHOM 1
o https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHIA MarHUTHON MHIYKITUU
MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT
2 Opcrena. BzanMoaelictBue IpoOBOIHUKOB C 1 bubmorexa LOK
p ) p https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO 1 1 bubnuoreka [IOK
MOJIA KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
4 tokoM. Cuita Ammiepa. Jlaboparopnas pabota 1 1 bubmuorexa [JOK
«HccaenoBanue JeUCTBUA OCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBHE€ MarHUTHOTO TIOJISI HAa JIBHKYIILYIOCS
5 3apspkennyro yactuny. Cuia Jlopenra. Pabora 1 bubmnorexa [TOK
p o Y P ) https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DOnexTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHutHOM uHAYKIMK. DJC nHayKuu. 3aKoH 1
aNeKTpoMarHuTHo unayknu dapanes
7 JlaGopatopHas pabota «VccienoBanue SBICHUS 1 1 bubnuoreka [IOK
AJEKTPOMArHUTHON MHIYKLIN https://m.edsoo.ru/ff0cal50
8 NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIHUH. 1 bu6mmoreka [JOK

S/1C camoMHIyKIIMH. DHEPrUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JId KaTYIIKHU C TOKOM. 9JI€KT’pOMaFHI/ITHOG
I10JIC

TexHnueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTBI, JIEKTPOMAarHUTHI,

o AJIEKTPOABUTATENb, YCKOPUTENIN AJIEMEHTAPHbBIX
YaCTHII, MHAYKITMOHHAS TIeYb
10 O6o0matomuii ypok «MarHuTHoe mose. bubnuorexa [JOK
DneKTpoMarHuTHast UHIYKITHS https://m.edsoo.ru/ff0cab82
11 KonTponsHas pabora o teme «MaruutHoe bubnnorexa [JOK
roje. DNeKTPOMArHUTHAsE WHTYKIUS» https://m.edsoo.ru/ff0cad58
CBOOOIHBIE MEXaHUYECKUE KOJIEOaHMsI.
12 INapmonnueckue koiedanus. YpaBHEeHUE bubnuoreka [IOK
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEepPruu
JlabopaTtopHnas pabora «MccinenoBanue
13 3aBHCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MAcCChI Tpy3a»
KonebartenpHbiit koHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHbIE KOJIeOaHUs B UACaIbHOM
14 KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY bubmmorexa [IOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJeOaHUAMHU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU bubnnoreka [JOK
B UJICAILHOM K0JIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxXaroMIUX KOJIeOaHHSIX.
16 BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK

Pe3onanc. BeiHyXIeHHBIC 2IEKTPOMArHUTHBIE
KoJIcOaHus

https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

[lepemennblii TOk. CUHYCOUIAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO

bubmuoreka [JOK

17 TOKA. AMIIIMTYTHOE U ACUCTBYIOLIEE 3HAYCHUE https://m.edsoo.ru/ffOcbd34
CUJIBI TOKA U HAIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepenada u
OTpeOJIEHNE IIEKTPUUECKON SHEPTUU
YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
19 ANIEKTPUYECKOTO 3BOHKA, T€HEpAaTOpa brbmmorexa [OK
N https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHU 3/1eKTponepeaayd
DKOJIOTHYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTpodHeprun. KynmbTypa ucronbp30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHndeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocth bubnuoreka [IOK
pacnpocTpaHeHus U IJIuHa BOJIHEI. [lonepeunblie https://m.edsoo.ru/ff0cca54
Y MIPOJIOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa. bubnuoreka [JOK
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOMCTBA U bubnuoreka [JOK
ckopocTb. [lIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUHUIIBI PAIUOCBS3U U TEIEBUACHHUS.
PazButue cpeacts cBa3u. Pagnonokanus
bubnuoreka [JOK
25 KonTtponsHas padota «Konebanus u BOIHBI» httos://m.edsoo. ru/FOCCE8
[IpsimosmHENHOE pacIpOCTpaHEHHUE CBETA B
26 OJHOPOIHOM cpene. ToueuHblii HCTOYHMK CBETA. bubmnorexa [IOK
https://m.edsoo.ru/ff0cd350
JIyu cBera
27 OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA. bubnuorexa [IOK



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

[Toctpoenue n300pa>keHH B IUIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

[Ipenomiienue ceera. [lonHoe BHyTpeHHEE

28 oTpaxkenue. [IpenenbHbIN yro MmojaHoro brbmmorexa LOK
P P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 Jlaboparopuas padota «3Mepenue mokasaremns bubnuorexa [JOK
MIPENOMIICHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenne n300pa>keHuii B INH3E. bubnuorexa [JOK
@opMyIta TOHKOU JINH3BL. Y BEIINYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 KonTposbHas pabora 3a 1 moayroaue
32 JlabopaTtopHnas pabota «lccnenoBanue CBOMCTB
M300pakeHUH B JIMH3AX)»
Hucnepcus ceera. CloxxHbII cocTaB 6€10ro
33 ceera. L[et. JITabopaTopnas pabota
«HaOmronenue nucnepcuu cBeTay
Hurtepdepennus ceta. udpakmms crera. bubnuoreka [IOK
34 R
JudpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
[Tonepeunocth cBeTOBBIX BOJH. [lonsipuzamms bubmuoreka [JOK
35
cBETa https://m.edsoo.ru/ffOcf02e
36 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS
ux 0€30MacHOr0 MPUMEHEHHUS
['paHuIbl MPUMEHUMOCTH KIaCCUUYECKOM
37 MexaHuk. [locTynarel cnenuansHON TeOpUH bubmmorexa [JOK
' 4 B P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
38 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubnunoreka [JOK
3amensieHue BpEMEHH U COKpaIlEHUE JJIUHbI https://m.edsoo.ru/ff0cfa42
DHeprus U UMNYIbC PEISITUBUCTCKOM YaCTHIIBI.
P FIRC P . bubmuoreka [JOK
39 CBsi3b MacChlI C PJHEPTHEH U UMITYIIBCOM.

DHeprust NoKos

https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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40 KonTtponsHas padora «Ontrka. OCHOBBI bubmuorexa [IOK
CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
41 ®oronsl. opmyna [Inanka. Jueprus u bubnuorexa [JOK
uMIynbe (GoToHA https://m.edsoo.ru/ffOcfel6
42 OtkpsiTHE U BccnenoBanne GoTodPdexTa. bubnuorexa [JOK
Omnritel A. I'. CtoieToBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodddexrta. YpaBHenune DHHIITEHHA
43 TSt ¢)0T§)3¢)¢)ei)1(“1; «K aCl:I){aSI TPaHUIIA bubnuotexa LIOK
o - «BP PaHull https://m.edsoo.ru/ff0d015e
dboTorddexra
44 JHasnenue ceera. Onpite [1. H. JleGenena. bubmuorexa [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoiCcTBa U MPaAKTUYECKOE
45 NpuMeHeHue: PoTorneMeHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]
46 Pemrenue 3aga4q mo reMe «D1eMEHTH KBAHTOBOU bu6mmoreka [IOK
ONTHKI https://m.edsoo.ru/ff0d0302
Monenb aroma Tomcona. OnbITel Pe3epdopaa
47 1o ﬂacce;IHI/Ho o-uactuil. Ilnanera Ha;f iopi[nb bubmorexa LHOK
P t p a https://m.edsoo.ru/ff0d091a
aroMa
bubnuoreka [JOK
48 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
Uznyuenune u norioiieHue (HOTOHOB IPU
49 mne g;o € aToMa C omHoro q)OBH}I 3Heprnn Ha bubmotera [JOK
p vﬂ A P P https://m.edsoo.ru/ff0dOafa
Opyroil. Buasl criekTpoB
BoanoBrble cBoiicTBa yacTtull. Boanbl ge bpoits.
50 Kopnyckyns Ho-BonH0130171LI alTu3M o bubmiorexa LIOK
PHyCRYIp Y ' https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE U BBIHYXICHHOE U3TyYeHUE
51 OTkpbITHE PATUOAKTUBHOCTU. OTBITHI bubnuorexa [IOK
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Pesepdopaa no onpeznenenuto cocraBa
PAAOAKTUBHOI'O U3TYUCHUS

https://m.edsoo.ru/ff0d0fd2

52

CoiicTBa anbda-, 6eTa-, raMma-u3IydeHusl.
Bmusgune PaaOaKTUBHOCTH HaA JXUBLIC
OPraHU3MBI

53

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3inydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

54

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusiil peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
AJIEPHOM YHEPTETUKH

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

55

DnieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
pEerucTpaluu 3JIeMEHTapHbIX YacTull. Kpyriblii
cto «DyHIaMEeHTaIbHbIE B3aUMO/ICICTBHUS.
EnunctBo (husznueckoit KapTUHBI MUPa

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

56

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3 DI,
IUTAHETHI, NX BUANMOE ABrkeHne. ColHeuHas
cucTreMa

57

Comnne. ComHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJIHIIA U 3BE3]T

58

3BE3/1bI, KX OCHOBHBIC XapaKTECPUCTHKHU. 3BE3 b
IJIaBHOM MocneaoBaTebHOCTU. BHyTpeHHee
cTpoenue 3B€31. COBpeMEHHbIE MTPEACTABICHUS
0 MPOUCXOKEHUH U 3BoIroIMU CoHIla U 3BE3]

59

Muneunsiii [1yre — Hama ['anakTuka.
ITonoxenue n npmwxenue CosHua B ['anakTuke.



https://m.edsoo.ru/ff0d0fd2
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lNanaktuku. Y€pHbIe ABIPBI B sApax rajJakTUK

60

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3mydeHue.
MeraraiakTuka

61

Hepemenusie mpo0ieMbl acCTpPOHOMUU

62

Hrorosas koHTposbHas paboTa

63

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMAITLHON M S THIECKOH
chepax nesTeTbHOCTH YeJI0OBEeKa

64

O6o06maromuit ypok. Pons u Mmecto pusuku u
ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE
Mupa

65

O6o06matromuii ypok. Pons pusmdeckoit reopun
B (hOpMUPOBAHHUH NIPEICTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

66

O6o06matromuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B OOIIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O
IPUPO/IC

67

PesepBHbIil ypok. MaruutHoe noJie.
DNeKTpOMarHuTHask UHIYKIUS

68

PesepBHblit ypok. Ontuka. OCHOBBI
CIELMAIIBHON TEOPUH OTHOCUTEIIBHOCTH.
KBanToBast pusuka. D1eMeHTb aCTPOHOMUU U
acTpopU3NKI

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IMTPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JId YYEHUKA

» ®usuka, 10 knacce/ Msikumies .41, byxosues b.b., Corckuit H.H. nox
penakuueit [lappentreBoit H.A., AkimonepHoe o0uiectBo «31atenbeTBO
«IIpocBenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., YUapyrua B.M. nox
penakuueit [lappentreBoit H.A., AkinonepHoe o0uiectBo «31atenbeTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://m.edsoo.ru






