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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanpbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydeOHoro mpeamera «Dusnka» B 00pa30BaTENbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHblI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHnH ux Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYMTHIBAET HEOOXOJUMOCTh peaju3alrdyd MEKIPEAMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIE IENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeIMEeTHbIE, TpeIMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o HamOosee OOIIMX 3aKOHAX IPUPOABI, BBICTyIas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHU 00 okpyskaromeM Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IPOLIECCOB W SBJICHUH, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyenne (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OoO0ydaromuxcs, B (HOpPMHPOBAHHUE YMEHHH NPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MPY BBHIMOJIHEHUN UMU YY€OHBIX UCCIEA0BaHUM.

B ocHOBY kypca ¢Gu3uMKM i1 YPOBHS CpEIHEro OO0IIero ooOpa3oBaHUSA
MOJIOXKEH pAN HUAEH, KOTOpble MOXXHO paccMaTpUBaThb Kak MPUHLMUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIOUAET KaKk
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus TpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku mpenmnonaraet
3HAKOMCTBO C IIMPOKHM KPYITOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTHH, a TaKkxke OO0CYXKICHUS
po0JieM palliOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBISOTCA (U3MUeckue Teopur ((popMUpOBaHUE TMPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3UYECKON TEOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 OMNHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU pealn3yeTcsl MPexe
BCEro 3a CYET OpraHU3allud SKCIEPUMEHTAIBHOM AESITEeIbHOCTH 00YYaroIInXCs.
st 6a3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpbIE B Mporpamme 1o ¢pu3nke oObeAUHEHBI B OOLIMI CIIHUCOK yYEHHYECKHX
NPaKTHYECKUX paboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
IPOBOJMMBIX JUIA KOHTPOJS M OLEHKH, OCYIIECTBIIETCA yYaCTHUKAMMU
0o0pa30BaTeIpHOrO TMpoLecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS H
ocHamleHuss kaOuHeta ¢u3uku. [lpm sToM oOecreunBaeTcs OBIAJCHUE
O0Oy4aloUMMHUCS YMEHUSIMH TMPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIENAETCS PEIICHUIO PACUYETHBIX W KAaYECTBEHHBIX
3amad. Ilpm 3TOM 11 pacd€THBIX 3a1a4 MPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feiia Kypca, TaK W WHTETPUPYS 3HAHUSI W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIIIOTCS 3aJIaHUS HA
OOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOJETU IJIsi CHUTYyallud TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
¢bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSAX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe OO0OpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUYCCKUX PabOT M JEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCJIEIOBAHUSA  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUe TEMaTHUYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1a00paToOpHOrO O0OPYIOBAHUS JOJDKHBI OBITh IOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX HWHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

e (opmupoBaHHe TMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHnue ATUX Ieliel 00ecTeunBaeTcs pelieHueM CIIeAyIoNuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3UKM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (opmMupoBaHHEe YMEHUH TIPUMEHSTh TEOPETHYCCKUE 3HAHUSA  JIS
OoOBsCHEHHS (PU3NYECKUX SABJICHUH B TIPUPOAEC H JUIS TNPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznuecko Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHWE (U3NYECCKHMX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHHUYCCKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAMOCTOSTEJIPHOTO TUIAHUPOBAHUS W TIPOBEACHUS
(GU3HUECKHX DKCIIEPUMEHTOB, aHAJW3a M HWHTEPHpeTaluu HWH(OpMaIuy,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBHIOOD
NIPOBEJICHUs JIa0OPAaTOPHBIX pPAa0OT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb JKcnepuMeHTa HW TEOpUM B IMPOLECCE IO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCHU CHCTEMBbI KOOpPIHMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EepEeMEIICHUs
MaTepHalbHOM TOYKU OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe  nBmxeHue. JIBMKEHME  MaTrepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u wactora obpamenus. [leHTpocTpemMuTensHOE yCKOpEHNE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>KEHUE CHAPSI0OB, LICMTHBIE U PEMEHHBIE NTEpEeaaAUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

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

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropo#t 3akon Hprotona
JUIs MaTepuanbHON TOuku. Tpetuii 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBHX)KEHUU TeJa B KUIKOCTU UJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuiabl OTHOCUTENIBHO OcH BpaumieHus. llnewo cubl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MatepuanbHOW TOUKM (Tejia), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYKuHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIW3HU
NOBEPXHOCTH 3EMJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HETMOTEHIIMAJIbHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOM DSHEPruu CHUCTEMBI TeJl.
3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHHUS W
B3aMMOJICVCTBUSA YacCTHI] BemecTBa. MOJENIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienieil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctossHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAs TeMmrmeparypa Kak Mmepa
CpEeHEM KUHETHYECKOW DHEPIUM TEIUIOBOrO JABMXKEHHMS dacTtull rasa. [llkana
temrnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpencTraBieHUE H3OMPOIIECCOB: H30TEPMaA, H30X0pa,
uzo0apa.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOIIAs TPUPOAY AABIEHUS ra3a Ha CTEHKH COCYZa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ m3meHeHus. KonmmuecTBo TeminoTel u pabora. BHyTpenHsis
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosuecTBO TEmIOTHI pH TeTionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpOpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3¢g@uiieHT Mojae3HOTo
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJOJUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J3HEpPruM Teja MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOku u3 OyTBUIKU TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuiecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HackimieHHbId map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOINHS CBONCTB
kpuctayuioB. JKuakue kpuctauibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaJUIU3aIus. Y aeapHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenue npy moHM>XKEHHOM JaBJICHUH.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DNekTpu3auus Tell. OJIEKTpUYeCKui 3apsa. JlBa BuIa JJIEKTPUYECKHUX
3apsaoB. [IpoBONHMKM, OUAIEKTPUKU W TMOJYNPOBOAHUKH. 3aKOH COXPAaHEHUSA
3JIEKTPUYECKOT O 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  anektpuueckoro mnoia. [IpuHiun



CYIIEpHO3UIUMN DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noTeHuuanoB. I[IpOBOJNHMKM W JHUDJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE HIIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBINA annapar, CTPYUHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUAIUSA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKa, DJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHHUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONIEPEYHOT0 CEYEHUSI U MaTepHaia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIeHKa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMd MaTEMAaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MO/JIEIIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEJayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B YKUBOMU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs JHUCCOLMALINS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBIKEHUN C HUCIIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAIOB, B TOM UHCJI€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM UWHAYKUWU. [IpuHOUMI cynepno3uinuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JWHUM MarHUTHOW
MHIYKUIWHU MOJIS1 TIOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJIsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIa HMHAYKIUU. 3aKOH H3JIEKTPOMAarHUTHOM
uHaykuu Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IIPOBOJAHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIIAA  CHia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO TOJIS KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KoneOanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammuTtyna u ¢asza KojeOaHUM.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosneOanuii. [IpeBpalienne SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATbHOM KO0Je0aTeTbHOM KOHType. AHAJOTUA MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJebanusimu. dopmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'UM B UJCATBHOM KOJeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHyXI€HHbBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JICKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanue cBOWCTB BBIHYXJACHHBIX KOJIEOAHUIM.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJIHBI, yclioBUsA pacrnpoctpanenus. llepuoa. CkopocTh
pacrpocTpaHeHusi W JUIMHAa BOJHBL. [lomepeuHble W NIPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJspu3anus, nudpakxiius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

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

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpoiicTBAa M MNPAKTHYECKOE IPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneO6:mromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeJIoMJIeHUE, NOoAspu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxeHHus cBeTa. [locTtpoeHue n3obpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPAKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue u paccewBarolmiue JuH3bL. ToHKass JuH3a. DokycHoe
paccTosiHME W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pakeHuil B
coOuparIMx U paccenBaronux JuH3ax. opMyna TOHKOUW JIMH3BIL. YBEJIUYCHHE,
JlaBa€Moe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. HWuTepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TNaJA€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacIpOCTpaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETa.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nokasaresns NpeaoMIIEHUs CTEKIA.
HccnenoBanue cBOWCTB H300paXKEHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHIUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIIBHOCTH DWHILITEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

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

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOU. DHEPTHUS
U UMITyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToaddexra. YpapHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiia

dboTorddexra.

JlaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenwme u mnormiomeHue
¢GOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DSHEPrHHM Ha Jpyroil. Bumsr
criekTpoB. CIIEKTp YpPOBHEN SHEPTrUM aTOMa BOJOPOAA.

BonnoBsie cBoiicTBa yactuil. Bomusl e bpoitisa. KoprmyckynsipHO-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnyeckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe sa0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HeiTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacman. DJNEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. [amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt Macchl sipa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHUS ¥ PETUCTPALIUN IIEMEHTAPHBIX YACTHIL.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3nusi, spKU€ 3BE3/bI, IJIAHETHI, WX BUIUMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. Mctounuk sHeprun ConHia W 3BE3N.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE ABIPBI B AApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOTYIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromnee NOBTOPEeHNE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOM cdepax AeSTEIHLHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJib PUINUECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢dusznueckol KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTEMATHKH,
OMOJIOrMH, XUMHH, TeorpadHu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HaAOII0ICHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKLUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOW3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMKA, TPHU3HAKA TOA00UST TPEYroJIbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIE
JIBW)KEHUS B JKMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJus3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PAaAUONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAXKAAHCKOW MO3UIIMH 00YyJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3aIliu;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpILIaTh OCO3HaHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJIOOATHLHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  NPOEKTHYIHO U HCCIEI0BATEIbCKYIO
NEATENbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAesATh LENU ACATEIIBHOCTH, 3a4aBaTh IIApAMETPbl U KPUTEPUU HX
JOCTUKCHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh TUTAH PEMICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOITUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIIECICTBUN IEATEIbHOCTH;
KOOPAVUHUPOBaTh M  BBHINOJHITH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble nccienoBare/ibCKue 1eiiCTBUA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(u3HUECKON HayKU;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00sacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAllMU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
JESTENLHOCTH, B TOM YHCJIC TIPU U3YYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB PAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMAlUU pa3lIUYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aja4y ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX H  ATHYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M CMST4ath
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWUCTBUUA C Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr'0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA M0 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacupenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh K (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThI ¢ YUYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JIlaBaTh OIEHKY HOBBIM CUTYyallUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(bM3UKH, TOCTOSHHO MOBHIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJIcTh  HaBBIKAMM  TO3HABATENbHON  pedEeKCHMM  KaK  OCO3HAHUS
COBEpIIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHW)KCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBHI APYTHMX TIPU aHAIW3E pPE3yIbTaTOB
NESATETBHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuXxcs
COBEPIIEHCTBYETCS OMOIIMOHATLHBIH WUHTCIJIEKT, TIPEIITOTaratomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATh €ro TMpPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KApPTUHbI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON IEATEIbHOCTH JIOIEM;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MarepualibHasi TOYKa, HHEpIMaibHas cCUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelIeHUU PU3NUECKUX 3a]1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJANHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJEeHHUE Tejl, JBMKEHUE 10 OKPYKHOCTHU, HWHEPIUS,
B3auMoieiicTBre Ten, nuddy3us, OPOyHOBCKOE IBUKEHHUE, CTPOCHHUE KUJIKOCTEH
U TBEPJBIX TEJI, UBMEHEHHE 00bEMA TeJI NIPU HarpeBaHUM (OXJIakKICHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUsS, KUIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IapaMeTpaMH COCTOSIHMSI Ta3a B  H3OIpoIleccax,
AIEKTpU3AIUs TEJl, B3aUMOJICHCTBHE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IMEpPEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHI[MAIbHAs YHEPTUs, MeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIINHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCHOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JIaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBaIpaTUUHAsS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIUMYHMH, UX
0o0O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: IIICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PAa3HOCTh MOTEHIUAIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3MUECKYIO BEJIMUYUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3ys (pu3mueckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMPABUS WHEPUHUATIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO0 CTPOCHHS BEILIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €T0 MaTeMaTH4YE€CKOE BbIpaK€HHWE U YCJIOBUsS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMUCTB; pa3znuyaTh yCIOBHS MX 0€30MacCHOT0 MCIHOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUI0 (U3UYECKUX SBICHUU W
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMbBIT U
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3HUECKUX BEITUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHI TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIMYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax y4eOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOU
JESATENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIICIATh (PU3UMUECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pacCyKICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpEJICTaBlIeHUs] YIeOHON M HAYyYHO-TIOMYJISIPHOW MH(OPMAIIUH, TTOIYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOU >KU3HU
1Sl obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C MPUOOpPAMHU M TEXHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpee;



paboTaTh B TpyNIle C BBHIMOJHEHUEM pPa3UYHBIX COIHMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMNIBL, PAIMOHAIBHO pPACTIPENEisITh OOS3aHHOCTH W
IJIAHUPOBATH NIEATEIBHOCTh B HECTAHMAPTHBIX CHUTYAIUAX, aJeKBaTHO OICHUBATH
BKJIAJ] K)KJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIISMEI.

K xoniy obyuenus B 11 kJjiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMHUPOBAHHH
COBPEMCHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHON TEXHUKUA H
TEXHOJIOTUH, B TMPAKTUYCCKON ACATCIBHOCTU JIOJCH, ICJIOCTHOCTh W €IUHCTBO
du3HUeCKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYCYHBIA AICKTPHUCCKUI 3apsi, Jyd CBETa, TOYCUHBIM UCTOYHHUK CBETA, SICpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO SApa MPH PEIICHHH (DHU3HUSCKHX
3ajad;

pacno3HaBaTh (pU3NYCCKUE SBJICHUS (IIPOIIECCHI) U OOBSICHITh MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHM W KBAHTOBOW (DU3HMKU: DJICKTPUUYCCKAS MTPOBOUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBHUE
MarHUTOB, OJEKTPOMArHWTHAas WHIYKIMS, JCWCTBUE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3JICKTPOMArHUTHBIC KOJEOAHHUS |
BOJIHBI, TPSIMOJMHEWHOE pAacCIpOCTPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakuus © TOJIpU3alMs CBETa, JHWCIEPCHsl CBETa,
doToanekTpuueckuii 3pdexT (pororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JTWHEWYaTOro CIEKTpa aroMa BOJOpPOJAA, ©CTECTBCHHAas H HMCKYCCTBEHHAs
pPaIMOaKTUBHOCTB;

OIMCHIBAaTh W3YYCHHBIC CBOMCTBAa BelIecTBa (DIEKTPUUECKUE, MAarHUTHEIC,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUUECKHUIN 3apsll, CHia TOKA, DJIEKTPUYECKOE HAIMPSHKEHUE, dIEKTPUIECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa ToOka,
WHAYKIMS MarHuTHOTO Toyisg, cwia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTH
KaTYIIKH, SHEPTHS DJICKTPUYECKOTO W MArHUTHOTO TOJEH, MEepUoJ W YacToTa
KoneOaHnii B KoJeOATENIPHOM KOHTYpE, 3apsii W CHjia TOKa B MpoIecce
TApMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pAaCCTOSHHE W
ONTHYECKas] CWJa JIMH3bI, TPU OMHCAHWH TPABWIHLHO TPAKTOBATH (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWS] W CAWHUIIBI, YKa3bIBaTh
(GbopMyIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIHYMHY C JIPYyTUMHA
BEJIMYMHAMU;

OMKCHIBATh W3Y4YCHHBIC KBAaHTOBBIC SIBICHHUS W TMPOIECCHI, HCIOIB3YS
¢u3nUecKkre BENMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJTMHA BOJIHBI M



4acTOTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPrus CBA3U
ATOMHBIX SIIEp, MpPU OINUCAHUM MPABWIBHO TPAaKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JaHHYI (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUYHUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATENBLHOTO U MapaIeIbHOrO
COCIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOM
WHYKIUU, 3aKOH TPSMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITelHa ans goTtodrddexra,
3aKOH COXPAHEHMsI DHEPrUH, 3aKOH COXPAHEHMsI MMIYJbCA, 3aKOH COXpPaHECHMS
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHMs MacCcOBOIO YHCIa, MocTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHE M YCJIOBHUS (TpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

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

BBIMIOJHATh JKCIHEPUMEHTHl 1O MCCIENOBAHUI0 (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(dbopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO W3MEPEHUS M HCIOJIb30BaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOTrPENTHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX W3MEPEHHI: TPH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJauu
BBIOMpPATh (PU3UYECKYIO MOJICIIb, BBIICIATh (PU3UUECKUE BEIHMYUHBI U (POPMYIIBI,



HEOOXoMUMBIE NIl €€ PEIICHUs, MPOBOAWTH PAcUEThl W OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUCCKON BEITMYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTHICCKHA HETIPOTUBOPEUNBYIO
IIETIOYKY PACCYXICHHM C OMOpPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIONIb30BaTh ~ MPH  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBIICHUs YYeOHON M HAyYHO-TIOMYJISIPHOW MH(OpPMAIIUH, MOTYICHHOW W3
Pa3TUYHBIX KICTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TIOJyYaeMy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JACHCTBUS MAIUH, TNPUOOPOB M TEXHHYCCKHUX
YCTPOWCTB, pa3nyaTh YCIOBUS MX O€30MAaCHOTO HMCIIOJIb30BaHUS B TTOBCEIHEBHOM
KU3HU;

NIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHEC HAyKH, B OOBSICHCHHE IPOIECCOB OKPYXKAIOMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUYCCKHE 3HAHMS IO (U3MKE B IMOBCCAHCBHOW KU3HU
I obecrieueHus] 0€30MacHOCTH TP OOpaIleHHH ¢ MPHOOpaMU U TEXHUISCKUMH
yCTPOWCTBAMH, ISl COXPAHEHUS 3[IOPOBBS U COOJIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYXKaOIIEH Cpe/ie;

paboTath B TpyMIE C BBHIMOJIHCHUEM pPAa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIbBI, PalMOHATBHO paclpeAesiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JEATCIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIQ/I K&KJIOTO U3 YYaCTHUKOB TPYIIITBI B PEIICHUE pACCMATPHUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThbI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



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

4.3

ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂll;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHNE 4 Et?[i?;;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoasubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuorexa [JOK
METO/Ibl TIO3HAHUS OKPYXKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOUW KapTHHBI MHpPA, B 1 0 0 bubmorera [JOK
P v P 1, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
3 MEXaHU4EeCKOTO NBIKeHUs. [lepemenienne 1 0 0 Bubmmorexa [IOK
A -+ epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
bu6mmoreka [JOK
4 P 7 1 0 0
ABHOMEPHOE MPSMOJUHEHHOE IBIKCHUE httos://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 0 0 bubnuoreka [JOK
JIBHKCHHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bubnuoreka [JOK
6 1 0 0
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe nBuxeHue. [[prxenue 1 0 0 bubnuoreka [JOK
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHnmn oTHOCUTENBHOCTH [ anmumes.
8 I/Iie HI/IaJ'ILHLIe cucteMbl oTcueTa. [lepBblii 1 0 0 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
9 Macca Tena. Cuna. [lpunuun cynepno3uuuu 1 0 0 bubnmoreka [JOK

cui. Bropoii 3akoH Herorona s

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
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MaTepUaAIbHOU TOUKHU

10 Tperuii 3akoH Hpr0TOHA J1711 MaTEpUAIIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuorexa [JOK
TsKecTu. [lepBasg KocMuuecKkas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpunment tpenus. Cuna
13 com OTiBHeHHﬂ 1§ (11)/1(1) BI/I)KCHI/II/I: Tena B brmmorexa [OK
p P https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Ta3e
[TocTymarensHOE ¥ BpamaTeIbHOE JTBUKECHUE
a0COJIIOTHO TBEPIOTO Tes1a. MOMEHT CHIIBI. bu6moreka [IOK
14 i
[Ineqo cuiel. YcnoBust paBHOBeCHs TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. IMITylIbC CuiIbl. 3aKOH bubnuoreka [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 sHeprus MmaTepuanbHOi Touku. Teopema 00 bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTenmmanpsHas sueprud. [lorenunanbpHas
17 SHEprus ynpyro aeopMupoBaHHOM bubnunoreka [JOK
npyxuHsl. [loTeHManbHas sHeprus teiaa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHManpHbIe U HEMOTEHIIUATBHBIE CHIIBI.
bu6nmoreka [JOK
18 CBs13b pabOTHI HEMOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHMYeCKOM OHCPIHUu

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH

19

JlabopaTtopHnas pabota «MccinenoBanue cBs3u
paboThI CHITBI C H3MEHECHHEM MEXaHHUIECKOMN
DHEPIUU Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO KI'yTa

20

KonTponsnas padora no teme «KnnemaTtuka.
JuHamuka. 3aKkOHbI COXPaHEHUS B
MEXaHUKe»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moeny CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoutoTHas TeMIlepaTypa Kak Mepa cpeHen
KMHETUYECKON DHEPTUU JBUKEHUS MOJIEKYIL.
Ypasuenune Menaeneesa-Knaneipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOIO razay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ormporiecchbl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTrpeHnHss dHEprus TepMOIMHAMAYECKOU
30 CUCTEMBI U CIIOCOOBI €€ N3MCHEHUS. bubnuorexa [JOK
KommuectBo TemnoTs! u pabora. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO HUJICATLHOTO ra3a
bubmmoreka [{OK
1 B
3 HABL TeTUToTiepeAatin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BENIECTBA.
32 KonnuecTBo TEIIOTHI IPHU TEILIONEPEIAYE bubmorexa [OK
y P P ' https://m.edso0.ru/ff0c5c36
AnabaTHBIN MPOIECcC
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTh Mpo1ieccoB B MPUPOIE. bubmuorexa [JOK
34 .
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII1/ TermoBoit bubmuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT€TUKH
38 Ob6o6maromuit ypok «ModekyssipHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora no teme
39 «MonexkynspHas ¢puzuka. OCHOBBI Bu6mmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIFOTHAs 1 OTHOCHUTEIIbHAS BIIAYKHOCTh bubmuoreka [JOK

BO3ayxa. HacslleHHbIN n1ap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucramnmuecknue u
amop(dHbIe Tera. AHU30TPOIUS CBOCTB

bubmmoreka [{OK

42
KpucTauioB. JKuIKue KpUCTalIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
43 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TertoTa ruiaBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44
YPABHEHHE TEILIOBOTO danarca https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUI 3apsl. bubmuotexa [JOK
JIBa BU/1a SNEKTPUUECKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
[IpoBOaHMKH, TUITEKTPUKH U
46 an )IOBO HI/JIIKI/I 3aK(l:H COXpaHEHUs bubmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumoperictBue 3apsinoB. 3akoH Kynona. bubmuorexa [JOK
ToueuHbIil AIEKTPUUYECKUI 3apsij https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTH 3JIEKTPUUECKOT0 HOJIS.
48 [TpuHIUIT CYTIEPIIO3UITUHU DIIEKTPUUECKUX bubmmorexa [TOK
P VH ynep H . P https://m.edsoo.ru/ff0c6df2
nosiel. JInnuu HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCcKOro MmoJisl. bubnuoreka [JOK
IToreumman. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 :miKT iCTaTI/Iqu(l:KOM noie bubmorexa HOK
P ] https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHUIIAEMOCTb
N bubnmuoreka [JOK
51 C) . K
JICKIPOSMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA. bubnmnoreka [JOK
DHeprusi 3aps>KeHHOTO KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "U3mepenue
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ANEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOIMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 114 yyacTka 1emnu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3ydyeHue
CMEIIAaHHOTO COETMHEHHS PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCIIN. KOpOTKOC 3aMbIKaHUCE.

JlabopaTtopnas padora «M3mepenune 3/C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJUJIOB OT TEMIIEPATYphI.
CBepxXpoBOIUMOCTh

60

DnexTpuueckuii TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonmympoBOAHUKH, UX COOCTBEHHAS U
MpUMeCHas MpoBoAUMOCTb. CBolicTBa p—N-

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexoja. [lonynpoBoaHuKOBEIE TPUOOPHI

DNeKTpUUYECKU TOK B PACTBOPAX U
pacIuIaBax >JICKTPOIUTOB.

bubmmoreka [{OK

62 DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B razax.
63 CaMOCTOSTEBHBIA U HECAMOCTOSITSITLHBIH 1 bubmorexa HOK
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuyYecKre MpruOOPHl U yCTPOMCTBA U UX
64 npaKTqucxoe HpI/II)MeHSHI/Ie.};_[szI/IHa 1 bubamorexa [JOK
https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacCHOCTH
. bubmuorexa [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 httos://m.edsoo.ru/Ff0c88be
KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN
66 AJIEKTPUUECKUN TOK. TOKH B pa3iIuyHbIX 1 bubnuoreka [JOK
cpenax» /Beepoccuiickas nmpoBepovHast https://m.edsoo.ru/ff0c8a8a
paboTa npu MPOBEACHUHN Ha OyMakKHOM
HOCHTeIIe
67 PesepBHriit ypok. KontponbHas paboTa mo 1 bubnunoreka [JOK
Teme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maromuii ypox 1o 1 bubnunoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3anMoaeiicTBre. MarautHoe nose. Bektop 1 0 0 bubnuorexa [JOK
MarHUTHOM MHIAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarauTHOE TI0JIe POBOTHUKA C TOKOM.
2 OmnblT Dpcrena. Bzaumoaelictere 1 0 0 bubmorexa HOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [JOK
MAarHUTHOTO TOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA POBOIHUK C
4 tokoM. Cmita Ammiepa. JlabopartopHas pabora 1 0 1 bubnuoreka [JOK
«HccaenoBanue JeUCTBUA IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBrEe MarHUTHOTO TOJISL HA
5 JIBHK cs 3apspKeHHyIo yactuny. Cuiaa 1 0 0 bubmorexa [IOK
YHYEo P Yi0 Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cubl Jlopenia
DnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOW nuaykuuu. J/C 1 0 0
WHIYKIUA. 3aKOH AIEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 1 0 1 bubnuorexa [IOK

SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHIAYKIIUH.
O/1C camMOMHIyKIIMK. DHEPrusi MAarHUTHOTO
TI0JIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoiuCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUILI, HHIYKIMOHHAs I1€Yb

10

O6o0matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaH UHAYKOUS)

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa no teme «MarHutHoe
roJjie. DNeKTPOMarHuTHAS WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHNYECKHUE KOJICOAHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJiebanuii. [IpeBpamenue
SHEPruu

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

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHUMOCTH TEpH0/1a MajbIX KoJeObaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UACATbHOM
KoJiebaTeTbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KOIe0aHUsIMU

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

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPruM B UICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBieHue o 3aTyxaromMX KOJIeOaHUIX.
BoiHyX/IeHHbIE MEXaHUYECKHE KOJICOaHMUsI.

bu6mmoreka [{OK

16 Pe3onanc. BeinyxieHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennblii TOk. CUHYCOUJAIbHBIN
17 IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HANIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u
MOTpeOIIeHNE AIIEKTPUUECKON SHEPTUH
YCTpoHCTBO U MpaKTUUECKOE MPUMEHEHNE
19 ANIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa bubnmorexa [IOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JINHUH AIeKTponepeaay
DKOJIOrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 aneKTpo3Hepruu. KynpTypa UCTob30BaHuUs
3JIEKTPOIHEPT U B IOBCEIHEBHOM KU3HU
MexaHnuecKue BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
paclpoOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHnsie 1 MPOAOIbHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa. bubnuoreka [IOK
22 Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMAarHUTHBIE BOJIHBI, UX CBONCTBA U bubnuoreka [IOK
ckopoctsb. [IIkana 31€eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI PaTUOCBA3U U TEIEBUICHMUSL.
PasButne cpencts cBs3u. Pannonokanus
25 KonTtponrHas padota «Konebanus u BOTHBI Bubmmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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[IpssMOIMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHblii HCTOYHUK bubmorexa LIOK
P pedte. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [locTpoenue n3o0pakeHU B MIOCKOM brbamorexa LOK
‘ p p https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIN yro MmojaHoro bubmorexa HOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlabopaTtopHas pabota «M3mepenue bubnuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
30 ®dopmysa TOHKOH JIMH3bL. YBEIUYEHHE bubamorera LOK
pMY. ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas paborta «lccnenoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus ceera. CiioXKHBINA COCTaB OEIIOTO
32 ceera. L[et. JIJabopaTopnas pabota
«HaOnronenue nucrnepcuu cBeTay
33 Hutepdepennus ceera. udpakums crera. bubnunoreka [JOK
JudpakuronHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonmapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrdeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KIACCUUYECKOM
. bubmuoreka [JOK
36 MexaHukd. [locTynarel cnenuansHON Teopun

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubmuoreka [JOK

37
3ameieHre BpeMEHHU M COKpAIEHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYJbC PEISTUBUCTCKOM
38 yacTunbl. CBA3b MACChl C SJHEPTUEH U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnnorexa [JOK
CIIELIMATIBHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus u bubnuorexa [JOK
UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanne Gpotodddekra. bubmuorexa [JOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrpdexra. YpaBHeHue
42 OitamreitHa s potodddexra. «KpacHas bubmorexa IOK
g - EP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JHaBnerune cBeta. Onbitel [1. H. JIeOGenena. bubmuorexa [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue yCTpOHCTBA U MPAKTUYECKOE
44 puMeHeHne: PoTorneMeHT, GOTOJATIHK,
coJiHe4yHast OaTapes, CBETOIUO/T
45 Pemenue 3aga4 no reme «3JI€MEHTBI bubmuoreka [JOK
KBAHTOBOM OMTHKM https://m.edso0.ru/ff0d0302
Mogpens atoma TomcoHa. OTBITEL
46 Pesepdopna no paccessHuIO 0-4acTH Bubmmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYHatE! Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHrue (OTOHOB MPU bubnmoreka [JOK

nepexoae aroma € OAHOI'0 YPOBHA SHCPIrUn

https://m.edsoo.ru/ff0d0afa
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Ha Ipyrou. Buzsl crieKTpoB

49

BonoBrle cBolicTBa yacTuil. BoiHEI e
bpoitis. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3JIy4YEHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto cocrasa
PaIMOaKTUBHOTO M3ITYICHUS

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

51

CgoiicTBa anbda-, 6era-, raMmMa-u3IydeHuUs.
Bimsune pPaanOaKTUBHOCTH HaA JKUBBIC
Opra’Hu3Mbl

52

OTkpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacniag. INeKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

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

53

DHeprus cBA3U HYKJIOHOB B sifipe. SnepHbie
peakuuu. Snepuslii peaktop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHON SHEPTETUKHI

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
MO3UTpoHAa. MeTo bl HAOMIOACHUS U
PErucTpamy 3J€MEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalIbHbIE
B3auMoieiicTBus. EquHCTBO (husnueckoi
KapTUHBI MUPa»

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

55

Oranbl pa3BuTHs actpoHomuu. [Ipuknannoe
Y MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. Buj 38Eé31HOTO HEbA.
Co3sBe3nus, sipKue 3BE3/bl, IIAHEThI, UX
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BUJIHUMOC IBHIXCHUC. ConHe4yHas cucTeMa

56

Counne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1bI TJIABHOH IOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38é31. CoBpeMEHHBIE
MIPEJICTaBJICHHS O TIPOUCXOXKICHUU H
sposrronuu CoJiHIa U 3BE3 ]

58

Mneunsiii [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. YEpHbIE ABIPHI B
AJIpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PemukToBOE M3ITyUEHHUE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON M 3THYECKOM
chepax IesaTeIbHOCTH YEIOBEKa

63

Oo6o6maromuit ypok. Ponb u mecto pusmku
Y aCTPOHOMHMH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa

64

Ob6o6maromuit ypok. Ponb puznueckoit
Teopuu B GOPMHUPOBAHHUH TIPENICTABICHUI O
(bu3MUeCKOi KapTHHE MUPa




O6o06marmuii ypok. Mecto ¢gusndeckoi
65 KapTUHBI MUpa B 00ILEM PsIly COBPEMEHHBIX 1
€CTECTBEHHO-HAY4HbIX IIPEICTABICHUI O
IIpUpoJie
66 PesepBHbIl ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAas MHIAYKLNS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHelHaIbHOM TEOPUH OTHOCUTEIBHOCTU
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuoreka [IOK
DNIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH https://m.edso0.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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