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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHSI Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMUMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydeHHH X Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrdyd MEXKIPEIMETHbIX
CBs3ell (PU3MKM C €CTEeCTBEHHO-HAyUYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3suke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKN — CHCTEMOOOpa3y O
11 €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OHOJOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMA CBOMCTBAMU M APYIHX.
W3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJaa B (POpMHpOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METO]] IO3HAHUS MIPH BBHIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro o0Iero oopa3oBaHUA
MOJIOXKEH pAX HWAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KIIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzanusi mpeArnoyiaraeT HCMOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOW HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTHeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gu3uku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX JKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHMEM TEXHHUKH M TEXHOJOTUH, a TaKkxke 00CYXKICHHS
po0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBIAIOTCSA (u3udeckre Teopuu ((popMupoBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUsI (PU3NUECKON Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NESITEbHOCTH 00Yy4arouIuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUN CIHUCOK YUYCHHYECKHX
MpaKTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IEpeyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLICHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHUE
O0y4aloUIMMHCS YMEHHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEHIEHUI0 Pacd€THBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM M1 pacy€THBIX 3a/a4 NPHOPUTETOM SBIIIOTCS 3aJa4d C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TIPOTEeKaHWS (U3MUECKHX SBICHWW W TIPOIIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HeoOXxoauMoe JlabopatopHOoe OO0OpYIOBAaHHME [IJisi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanimoHHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMe 1O (U3MKE KIFOYEBBIX JIEMOHCTPAMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHMH M  TPOIECCOB, OSMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUjie TEMaTHYECKUX KOMILUIEKTOB M OOecleunBaeTcss B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUecKue KOMIUICKTHI
1abopaTopHOr0 O000pYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUE ITUGPOBBIX JaOOpaTOPUid.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK peE3ylibTaTa H3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikenue ATUX Ielield 00ecTeurnBaeTcs PeleHneM CIIeAyIonuX 3a7a4 B

MpoIecce U3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHU (U3UYECKUX SBJICHUM B TMPUPOAEC U I TMPUHITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JiaHue (PU3HUECKON MOJCIH, aICKBATHON YCIIOBUSIM 3aJ1a4u;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHald3a W MHTEpHpeTaruu uHdopMaiuu,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBEJEHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM WHIUBUIYaTIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOUN ACATEIBHOCTHU JIFOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpoCTh (CpelHsIA CKOPOCTh, MIHOBEHHAsi CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MyTH U IEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gactota oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanre ABMKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

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

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. IIpuninun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OcCH BpamieHus. llnedo cunbl. YciaoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akonbl coXxpaneHUusn 6 MexaHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHONM TOYKHU. TeopemMa 00 H3MEHEHUU
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMATBHBIX CWJI C M3MCHEHHEM MEXaHWYECKOW DHEPruu CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IB>KEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizM pabOThI CUJIBI C U3MEHEHUEM MEXaHMUYECKON >HEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesiei. Macca u
pa3mepsl Mojiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. [llkana temmeparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomerp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO34yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEPEHHIA
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoOblI €€ n3MeHeHus. KonuuecTBo TermnoTel U padota. BHyTpeHHsIs
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus sHEpPrUM B TEIUIOBBIX MammHaX. Koaddumment mone3noro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBOUM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIEpaTyphl) Tejia MPU TEIjIoneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHuUE TEmIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3UIUH DIIEKTPUYECKUX ITOJIeU. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIaaH
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaILICIIBHOE, CMEIIAHHOE COCIMHEHNE TPOBOAHUKOB.

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

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsi ~ NPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

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



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

TexHuueckue YCTpOMCTBA MW NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABUKYILIEN CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHUE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, XKUJIKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJoOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMazHuUmMHas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TMPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBiieHUE. J[BUKEHHE 3apsAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenna.

SlBneHne 3IIEKTPOMAarHUTHOM HHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYIIAs Cuila HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON NHTYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
[Napmonunyeckue konebanus. [lepuon, wacrora, amruintyaa u ($asza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
koseOanuii. [IpeBpalienne sHeprun Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOjJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
HHEPTUU B UJCATHHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYCHUE CWJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB U300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0OHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuUIia
doTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOHOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmatel bopa. M3nydyeHune w mnorionieHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS JHEPrUUM Ha ApYyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOITHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 s€Ep.

Anepnsiii peaktop. Tepmosuepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TUnK HOHU3UPYIOIIUX YACTHL.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabombi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3jnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCJIEA0BATEILHOCTH. BHYTpeHHee CTpoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B AIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromniee NOBTOpPEHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdepax AesSTENHHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce oCymIecTBISIETCS ¢
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW TPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DJICKTPOIEpEAad, TIEHEPATop I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC Pe3yJabTAThl OCBOCHUSI yueOHOTro npeaMera «Du3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIUHN 00YJAIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUM Mo Pusuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble ornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBAaTh M aKTyaJIM3MpPOBaTh  IMPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPENCTATh IETH JEATSIBHOCTH, 3aJaBaTh TMapaMEeTPbhl M KPUTCPUU WX
TOCTH)KCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTH, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATh W  BBIMOJMHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciienoBaTebcKue TeCTBUS
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
(bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE MPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHICHHs, HAXOJWUTh apryMEHTBI Jsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITSTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUTrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOIIHE albTEPHATUBHbBIE PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3UUECKOrO COJAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTU3allMI0 M HUHTEpIpeTalrio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OJPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, pPEeCcypcocOepeXeHHs, MPaBOBBIX M  ITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKAHHUS B Pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA:
OCYLIECTBJIITh  OOLIIEHHE Ha ypokax (U3UKM U BO BHE-ypPOUHOU
NEATENBbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid € YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

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

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryiasiTuBHBbIC YHUBepCaJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W acCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS PACUETHBIX M KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO NMPEeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, Opatb Ha ceos
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 001acTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsIM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIbHON  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA U MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;



WCIIOIB30BaTh NMPUEMBI peieKCUn JJisi OIIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHS IO HX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e Pe3yIbTaToOB
JeSITeIIbHOCTH,

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMPHU aHAIU3€ PE3yIbTaTOB
JeSITeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B mporiecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATLHBIN UHTECIUICKT, MIPEATOoJIaratomii
c(hOopMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, UHUIUATUBHOCTh, YMEHHE ACHCTBOBATH MCXOJS M3 CBOMX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA TPUMEPAX POIb U MeCTO (PU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON €SI TEIbHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajdbHas cucTemMa oTcuéra, abCOJIFOTHO TBEPJOE TEJIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKJEHUHN ), TEILJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBSI3b MEXIY MapaMeTpaMu COCTOSIHUA Ta3a B H30MIPOIECcCax,
AJIEKTpU3aIUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsl, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICIT HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN U TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MUYECKHe BEIUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPrUsl XaOTUUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(P(UIIMEHT TOJIE3HOTO JEWUCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEILIECTBA U 3JIEKTPUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKUe BEIUUMHBI: IJICKTPUUECKUN 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, TOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYCHUS M EIUHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C JPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPaHEHUsS HWMITYJIbCa,
MPUHIUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHHS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBLI  JCHCTBUS MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MaCHOT0 HCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI 1O HCCIEIOBAHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOieMy/3amady W TUMNOTE3y y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMbBIT H
dbopMyIHUpOBaTH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIMOCOO M3MEPEHMS M HMCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

co0JIro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aJa4H
BBIOMpPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HEMPOTUBOPEUNBYIO
LENOYKY PACCYKICHUM C OMOpOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCIIOJIB30BaTh ~ NPU  pEIIEHMM  y4yeOHbIX  3aJady  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAay4IHO-TIOMYJISIPHOW HMH(POPMAILIUU, TTOTYICHHOU W3
Pa3TUYHBIX KICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (PU3UKE B MOBCETHEBHOW KU3HU
U1sl obecriedeHus: 0€30MacHOCTH MPU OOpAaIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



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

paboTaTh B TpYIINE C BBHINOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPUMEpax poyib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYecKoN KapTHHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICIICH:
TOYEYHBIN AJNEKTPUUECKUM 3apsj, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siACpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPH PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUUECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMS, JI€MCTBUE MAarHUTHOrO IIOJs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUNCA 3apsifl, JJIEKTPOMArHUTHBIE KoOJIeOaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCHPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHHUE,
uHTepdepennus, Audpakuyds W MOJSpU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauOaKTUBHOCTH;

ONKUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3YS (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, BJIEKTPUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHIia, padoTa TOKa,
WHAYKUMS MarHuTHOIO IMojs, cuia Ammnepa, cuia JlopeHuma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KojeOaHnii B KoeOaTeIbHOM KOHTYpe, 3aps] W CWiIa ToKa B TIpOIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKasl CHUJIa JMH3bl, IPU OINUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIL
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CAMHUIIBI, YKa3bIBaTh
bopMynibl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYH0 BEJIWYHUHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIIEp, MpPU OIMUCAHWM MPABWIBHO TPAKTOBATh (U3UYECKUM CMBICT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTU3UPOBATh (PU3MYECKUE MPOLECCHl U SBJICHUS, UCIOIb3Yys (puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI TIPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3AKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHA 1751 GoTodrddekTa,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM pa3InvaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsl TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

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

BBITIOJHATh OKCHEPUMEHTHl MO MCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMI: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3ajmady W TUMOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMIOKEHHOTO O00OpYIOBaHUS, MPOBOJIUTH OMBIT U
(dbopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYUH C HCIOJIB30BAHHEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATH
PE3yNBTATHI MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3ybTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPHU MPOBEICHUN HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THblE 3a7a4d C SBHO 33JlaHHOM (DU3UYECKOUW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUA 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXonUMBbIE ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHUs (PU3HUECKON BEJTNYUHBI,

pemaTb KaYeCTBEHHbIE 3a/lau: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXACHUI € OMOpoid Ha HM3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznvecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHuss y4eOHOM M HAay4YHO-TOMYJISIpHOUW MH(OpMAIUK, MOJYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUS WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
It o0ecrieyeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TpyNIe C BBINOJIHEHUEM pA3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesaTh OOA3aHHOCTH WU
IUIaHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIeKBaTHO OLICHUBATDH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAaEMO POOIeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3Yy4YeHH s o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypchl

®du3nKa — Hayka O MPUPO/IE.

1 Hayunrie MGT(})[;I)I HO?I,)H:)HI/ISI 1 bubmmorexa LOK

ya 06.09.2023 |  https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO | bubmuoreka [OK
neukeHus. [lepemenenne, CKOpocTsb, 13.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE NpSAMOJIMHENHOE bubnuoreka [JOK

4 1
JIBHOKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIIBHKECHUE 20.09.2023 | https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubnuoreka [JOK

6 1
cBOOOIHOTO MaIcHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBM>keHre MaTepuaibHOW TOYKH I10 1 bubmorexa HOK

p 27.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




WNuepumanbHbie CHCTEMBI OTCUYETA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepssbiii 3ak0oH HbroToHa
Macca tena. Cuia. [Tpunuun
9 Cymnepno3uiuu cui. Bropou 3akox bubmorexa HOK
yiep B ' P . 04.10.2023 | https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHUaIbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas Kocmuyeckas bubmorexa HOK

P 11.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna czn OTI/IBJ‘IGI—?I/Iq:I pu BI/IE(GHI/II/I Bubnmorexa [IOK

P P 18.10.2023 | https://m.edsoo.ru/ff0c376
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cunbl. YcnoBus 19.10.2023 |  https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuaabHON TOUKH,

L5 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS 25.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bu6nuoreka [IOK
MaTepualibHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEpTUH

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTenumansHas SHEPTHSI YIIPYTO
ne(popMHUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

08.11.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHmansHbIe U HEMOTEHIINAIBHEIC
cuitel. CBSA3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

09.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

15.11.2023

20

KonTtponsHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

16.11.2023

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOHN Teopuu. bpoyHOBCKOE
newkenne. Jquddysus

22.11.2023

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

29.11.2023

24

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

30.11.2023




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM dHEPruun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 13.12.2023
JlaGopaTtopHnasi pabota
«MccnenoBanue 3aBUCUMOCTH MEXKTY

28
rapaMeTpamMu COCTOSHUSA 14.12.2023
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKkoe mpeICTaBICHNUE 20.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKOU CUCTEMBI U

30 criocoOnl e¢ m3menenus. KomuuectBo bubmuoreka [JOK
TEIJI0THl U paboTa. BHyTpeHHsst 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
rasa

31 Buael Tenonepenaun Bubmiorexa OK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

3 KonunuecTBo TennoTel npu bu6nuoreka [IOK
Teruionepenave. AanadaTHbIM 28.12.2023 | https://m.edsoo.ru/ff0c5¢36
po1iecc

33 [IepBeIil 3aKOH TEPMOJUHAMHUKHU U €TI0 bubnunoreka [JOK




MNPUMCHCHUC K U30IIpoLeccCaM

10.01.2024

https://m.edsoo.ru/ffO0c5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmmorexa [TOK
pupoze. BIOp 11.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
[Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
35
MAaIlTHHBI 17.01.2024 | https://m.edsoo.ru/ff0c600a
K KIT,
36 Huxn Kapuo u ero KIT 18.01.2004
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETUKHU 24.01.2024
18 O6o06matomuii ypok «MostekynsipHast bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY 25.01.2024 | https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «MounekynsipHas ¢uszmuka. OCHOBBI Bubnmorexa [IOK
YA ' 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenune n kuneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAs 1 OTHOCUTEIIbHAS
41 BJIAKHOCTB BO3Ayxa. HachlleHHBII bubmorexa HOK
van Ayd. HACHT 07.02.2024 |  https://m.edsoo.ru/tf0c64d8
Trepnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tea. AHU30TPOITHS
42 CBOMCTB KpHCTaLioB. Kujakue bubmorexa HOK
P ’ A 08.02.2024 | https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbBIC
MaTepHabl
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY enpHas TenaoTa MaBJeHUS bubmorexa HOK
a ’ 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus




bubmuoreka [JOK

44 YpaBHEeHUE TEIUIOBOro OajaHca
PABHCHHE TCHIOROT i 15.02.2024 | hitps://m.edsoo.ru/ff0c6820
DneKkTpu3aus Tei. DINeKTPUIECKUU
45 3aps. JIBa BUIa DIIEKTPUUECKHUX bubmorexa HOK
PAL A P 21.02.2024 | https://m.edsoo.ru/ffO0c6bcc
3apssI0B
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I OBOJIHUKH 3aK(I:H COXpaHEHUS bubmmorexa LHOK
YHpOBOZ ’ P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN bubmmorexa LHOK
¥ ) p 28.02.2024 | https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsik€HHOCTB IEKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTPUYECKUX noJien. JInaum 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 noid. [Torennuman. PasHocTs bubmmorexa IOK
' HHat 06.03.2024 | https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3.]'IpeKT f[)CTaTI/ILIeI([:KOM noljm Eubmorexa HOK
P ] 07.03.2024 | https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
. bubnuoreka [JOK
51 9 . K
JICKTPOCMEKOCTE. ROHJICHCATOD 13.03.2024 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmnorexa [IOK
a pa- p p 14.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlaGopatopHas pabora "H3mepenue
53 .. "
3IEKTPOEMKOCTH KOHAEHCATOpa 20.03.2024




54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTU4ecKas 3allluTa.
3a3eMIIeHHE AEKTPOIpUOOpOB

21.03.2024

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTka Lenu

03.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

04.04.2024

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

10.04.2024

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenue DJ1C ucTtouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSD)

0.5

11.04.2024

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

17.04.2024

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

18.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HX COOCTBEHHAs U

bu6nmoreka [JOK




npuMecHast MpoBoAuMocTh. CBOKCTBA 24.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-niepexoaa.

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEeKTPUYECKUH TOK B PaCTBOpaX U

paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK

62 1
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. 25.04.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 | bubnuoreka [JOK
HECAMOCTOSITENIbHBINA Pa3psijl. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH 08.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o0maromuii ypok bubnuoreka [IOK

65 1
«DNEKTPOIMHAMUKAY 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«Inekrpocraruka. [locTossHHBIN bubnuorexa [JOK

66 . 1 1
aieKkTpuueckuid Tok. Toku B 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepHbliil ypok. KonTpoabHas bubnnoreka [JOK

67 1 1
pabota no Teme "DnekTpoauHamMuKa" 22.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnnoreka [JOK
no TemaM 10 xiacca 23.05.2024 | https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabnsie | Hpaxririeckie HU3yUYeHus o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaruuTHoe 1oJie. | bubmmoreka [{OK
BexTop MarHuTHOW MHAYKIUU. 01.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelictBre MpoBOIHUKOB C 05.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM)) 08.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue nelcTBUS 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiibr 15.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOM uHAYKInu. IJC 1 19.09.2023

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUNW»

22.09.2023

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

NuayKTUBHOCTS. SIBIEHUE

camouHaykuuu. 9J{C caMOMHIyKLIHH.

SHCpFI/IfI MaravuTHOI'O IIOJIA KaTylIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG T10JIE

26.09.2023

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
VHJYKIMOHHAs I1eYb

29.09.2023

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

03.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe noJe.
DNeKTpOMarHUTHAS MHIYKLIHS»

06.10.2023

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

12

CB0OOTHBIE MEXaHUYECKUE
Kojnebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpaienue sepruu

10.10.2023

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

13.10.2023

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

17.10.2023

15

®opmyna TomcoHa. 3akoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

20.10.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

24.10.2023

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

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

27.10.2023

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

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

07.11.2023

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

10.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPIUH B MMOBCEIHEBHOU
KHN3HH

14.11.2023




Mexannueckue BOJIHBI, YCIIOBUA
pacnpocrtpanenus. [lepuo.

bubmmorexa [{OK

21 CkopocTb pacnpocTpaHe a
KOPOCTD PACTIPOCTPAHCHIA H AUTHIT 17.11.2023 | https://m.edsoo.ru/ffOcca54
BoJIHBL. [lonepeunsie U MPOI0JIbHbBIE
BOJIHBI
2 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka 21.11.2023 | https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOHMCTBA U cKOopocTk. [IIkana brbnmorexa [TOK
P i 24.11.2023 | https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 .P
TeneBuieHus. Pa3Butue cpencTs 78.11.2023
cBs3U. Pagnosiokamus
KontponsHas padota «Konebanus u bubnuoreka [IOK
25
BOJIHBI» 01.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [JOK
26 .
ToueyHsbli ICTOYHUK cBeTa. JIyu 05.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus cBeTa. IloctpoeHue bubmorexa HOK
P . P 08.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [Ipenensubin bubnunorexa [JOK
YTOJI IOJIHOTO BHYTPEHHETO 12.12.2023 | https://m.edsoo.ru/ff0cd7f6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
[IOKa3aTess NPeIOMIICHUS CTEKIIa» 15.12.2023 | https://m.edsoo.ru/ff0cd67a




JIunzel. [locTpoenue nzodpaxeHuii B

30 nun3e. Popmysia TOHKOH JIMH3BI bubmmorexa [IOK
- TOPMY ' 19.12.2023 | https://m.edsoo.ru/ff0cddle
YBeIU4eHNE JIMH3BI
JlaboparopHas paboTa

31 " i
« ccneLLOBa}fHe CBOMWCTB 9 12.2023
M300paXeHUH B JIMH3AX)

Hucnepcus cBera. Co>XHBIA COCTaB

1 6enoro csera. L{Bet. JJabopaTtopHas
pabota «Habmroaenue aucrnepcuu 26.12.2023
CBETa»

3 WNnTtepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas pemerka 29.12.2023 | https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK

34
[Tonspuzanus cBera 09.01.2024 | https://m.edsoo.ru/ff0cf02e
OnTtuueckne mpuOOPhI U YCTPOUCTBA

35 () (0] 0e30macHoOro
1 YWIOBIDE ix BESOAcHOT 12.01.2024
MIPUMEHEHHUS
['paHuIIBI MPUMEHUMOCTH

36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU 16.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.

37 3ameJIeHHe BPEMEHH U COKpaIlleHUE bubmorera [JOK

a p pait 19.01.2024 | hittps://m.edsoo.ru/ff0cfad2
JUTHHBI
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOU
38 yacTuilbl. CBSI3b MacChl C DHEPTUEU U bubmorexa HOK
et p 23.01.2024 | https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTponsHas pabora «OnTuka. bubnunoreka [JOK




OcCHOBBI crielIUAIBLHOM TEOPUHU 26.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®ortonsl. opmyna [1nanka. Jneprus bubnuoreka [HOK
1 UMITYJIbC (poTOHA 30.01.2024 | https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE Eu6 LIOK
nonmorexa
41 otoaddexra. O A.T.
poTosdpexTa. Onbrrs: 02.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHue
- (11 P P bubmmoreka [{OK
42 DunmrerHa i potodrddexra.
06.02.2024 | https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCcKoe JACHCTBUE Bubnmorexa [IOK
ERE: 8 09.02.2024 |  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoicTBa u
m MPaKTUYECKOE MPUMEHEHHE:
(dhoToreMeHT, (OTOIATIHK, 13.02.2024
COJIHEUHas OaTapesi, CBETO U0
Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
45 .
KBAHTOBOM OMTHUKM 16.02.2024 | https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
pOOPA p e 20.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 I1 b
OCTYIATRL HOpa 27.02.2024 | https://m.edsoo.ru/ff0d0afa
N3nyuenue u nornomienre GoTOHOB
43 IIpH NIEPEXOJE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHs 3HEPIUU HA Apyrou. Buusl 01.03.2024 | https://m.edsoo.ru/ff0dOafa

CIIEKTPOB




49

BouHOBBIE CBOMCTBA yacTUll. BOJIHBI
ne bpouis. KopnyckyiisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

05.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHno
COCTaBa PaJIMOAKTHBHOTO U3ITy4eHUS

12.03.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

15.03.2024

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uzinydeHue

19.03.2024

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

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

22.03.2024

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

54

DnieMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOoHA. MeToabl HAOMIOACHUS U
PErucTpanmu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiii cton «®yHaameHTaabHbIe
B3auMoOJeucCcTBUA. EAnHCTBO
(u3nuecKoi KapTHUHBI MHpa»

02.04.2024

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHasl cucTeMa

05.04.2024




56

Connne. ConHedHas aKTHBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3]T

09.04.2024

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

12.04.2024

58

Mneunsin [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamaktuke. ['anaktuku. Yepusie
JIBIPBI B AJIpax rajJakTHK

16.04.2024

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

19.04.2024

60

Hepemennsie npoOieMbl acTpPOHOMUU

23.04.2024

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

26.04.2024

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ATUYECKOH chepax IesATeIbHOCTH
yeJioBeKa

27.04.2024

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

03.05.2024




64

O6o06maromuii ypox. Poib
(bu3nvecKoil TeoOpun B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

07.05.2024

65

Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJC

14.05.2024

66

PesepBHbIl ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

17.05.2024

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCUTEIIBHOCTH

21.05.2024

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

24.05.2024

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

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
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