


HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUU M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€ToM (eaepaibHO pabouell MporpamMmbl BOCHHUTAHUA U
KOHIIETIIIMK TpernojiaBanusi y4yeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoit Oenepanuu, peaNU3yIOIMX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copmepxanue mporpaMmbl MO0 (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIBLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pPE3yJIbTaTaM
oOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh pPEAU3alMU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU TNpenMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3yueHUs (U3UKH Ha ypPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAaHUPYEMbIE PE3YyJbTaThl OCBOEHHUS Kypca (PM3HUKH: JTUYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUEHUS;

e coJiepxkaHue yueOHoro npeaMeta « Dusukay mo rojgaM o0ydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTyNas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. LIKonbHbIN Kypc QU3UKHA — CUCTEMOOOPa3yOIIHA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomueid. Mcmosib30oBaHME W aKTUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe >SHEPreTUKH, TPAaHCIOPTa, OCBOCHMS
KOCMOCA, IOJYYEHUS HOBBIX MATE€pUATOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUpPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (popMuUpoBaHHME YMEHUH MPUMEHSTH
HAy4YHbIH METO]I MO3HAHUSA MPHU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SIBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuajl U3 BCEX pa3lie]oB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beUHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBiIseTCS
dbopMupoBaHrEe TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn Cc pa3BuTHEM OOMmIeCTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaomoit  uanpasnennocmu. Kypc @usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTMYECKUX MPUIOKECHUM
M3YYECHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercss TOCPEICTBOM BBEIICHHS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXKICHUs
po0JieM pallMOHAIBHOTO MPUPOOTO0JIB30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (U3UUECKON TEOpHUH, poiii (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHLMUIIOB B  COBPEMEHHBIX TMPEJACTABJICHUSX O TMPUPOJE, TpaHUIlaxX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHMUSI EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-IeSTENHbHOCTHBIN TOJIXO0/I B Kypce (PU3WKH peamu3yeTcsi Mpexie
BCEr0 3a CUET OpraHu3allMi SKCIEPUMEHTAIbHOW JEATEIbHOCTH O0YYaroIIuXcs.
Jlns  GazoBoro ypoBHS Kypca (U3UKM — OTO HCIOJIB30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U JIa0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (usnke oObeIMHEHBI B OOIIUHA CITMCOK YYCHHUYCCKHUX
paKTUYECKUX paboT. BrijienieHre B yKa3aHHOM TEepedHe J1TabOpaTOPHBIX padoT,
MPOBOAUMBIX  JJII KOHTPOJII U OIEHKH, OCYHIIECTBIISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXOMIsl M3 OCOOCHHOCTEW IUIAaHWPOBAHUS U
ocHameHus kabOumHera ¢usmku. IIpum d>ToM  oOecrieunBaeTCs  OBJIAJICHHUE
0oOyJaronMMUCs yMEHUSMU TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHHME YHAENSCTCS PEHICHUIO PacYETHBIX M KadeCTBEHHBIX
3aaa4. [Ipu aTOM 1J19 pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3aJIaHHON (PU3UYECKON MOJIENBIO0, TIO3BOJISIFOIINE TPUMEHSITh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0OBsCHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM M MPOILIECCOB B OKpYKArOIIEH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUisl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepualbHO-
TEXHHUYECKOMY O0OecleueHn0 y4eOHOro mporecca 0a30BbIi YpPOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKiIa. B kabuHeTe (PU3MKH MOJDKHO OBITH
HEoOXoaMMoe J1abopaTopHOe OOOpYAOBAaHHWE TSI BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo U3MKe YIYCHHUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyioBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHHE (OPMHPYETCSI B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOUEBBIX JEMOHCTpPALUN IS
WCCIICIOBAaHMUSI  M3YyYaeMbIX SBJICHMA H  TPOIECCOB, OMIMPUYECKHX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHHME [JIsi YUYEHHYECKUX MPAKTHUECKUX paboT
(opMupyercss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
1abopaTopHOTO O00OPYIOBAHMS JOJDKHBI OBITH IMOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX U ITHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIENISIMU U3YUYEHUS (GU3HKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMIICHUS OOYyYaloNMXCsi K HAYYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
CITOCOOHOCTEIA;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHH OOBICHITH SBICHUS C HCIOJIH30BAHHEM
bu3nyecKnX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTAaBICHUN O ponu (U3UKU OIS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHne STUX Leie oOecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (GU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoObsiCHEHUS (PU3NYECKUX SBJIECHUW B TPUPOAEC U Uil TMPUHATHS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pa3IuYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MoOJeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NIeCcKol MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpexny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W NPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu MHGOpMaINH,
OIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHH JJI1 pPa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1Mo (¢U3MKE INEpeueHb JabOpaTOPHBIX U
MPaKTUYECKUX pPAOOT SIBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JIE€JaeT BBHIOOD
pPOBENCHUsT JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM MHAUBHUIYaTbHBIX
0COOEHHOCTEH 00yUYaroIMUXCH.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'O O3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOAbI IO3HAHHS OKPYIKAIOIIETO
mupa. Ponp skcnmepumeHTa M TEOpUHM B NPOLECCE IIO3HAHUS IIPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonenvpoBanue ¢(u3NYECKUX SBICHUM M mpoueccoB. HayuHble rumoressl.
®dusnyeckue 3aKOHbl U TEOPUH. ['paHUIBI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHOM HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmwKeHHE. OTHOCHUTEIBHOCTh MEXaHHMYECKOTO JIBIKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssT CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MaTepHaJbHOW TOYKH, UX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXeHue. | 'paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPE€HHUsA, NyTH U TepeMeIIeCHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOosHOE najieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHWe  MarepualbHOM TOYKM 11O
OKPY)KHOCTH C MOCTOSSHHOU IO MOAYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTPOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTUK
JBIKCHUSL.

[IpeobpazoBaHue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO MO/ YIJoM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHust CBOOOIHOTO MaIeHUS.

HamnpaBnenue ckopocTH Mpu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomaol

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBIO ONPEAECIEHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHWS MEXAY NyTAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBHKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenue NBM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaumn  otHocutenbHOCTH — [ammues.  IlepBeii  3akoH  HproTOHA.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
IUI MaTepUaIbHOM TOUKU. Tpernil 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoOro Ttarorenus. Cumia Tspkectu. llepas kocmumueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiibxxeHus, kauenus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHHUS U cuiia TpeHus nokosd. Koadduiument tpenus.
Cuuta conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpanaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPAOTO TeA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaumieHus. Ilimedo cumel. YciaoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: NOALIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3akoH HerotoHa.

N3mepeHnune cun.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jeopmarii.

HesecomocTts. Bec Tena npu yCKOPEHHOM ITOIbEME U MMAJECHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenne nBuxeHust Opycka 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanrie 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeEJla, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3akonwl coxpanenus é mexanuke

NmMnynbc MatepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaktuBHOE nBMXKEHUE.

Pa6ora cusbl. MOITHOCTD CHITBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHS YIIpyro
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHas  SHEprus Tela  BOJIM3HU
ITIOBEPXHOCTHU 3EMIIH.

[loTeHnuanbpHple W HENOTEHIMAIbHblEe  cuibl.  CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C H3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexo moOTEeHIIMATBLHOM SHEPTUH B KHHETHYECKYIO i 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuwl

N3ydenne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW SHEpruu
TeJia Ha IPUMEpE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pa3znen 3. Mogiekyasipaasi pu3uka U TepMOAUHAMUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTsa. MoJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pazmepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosinHast ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenscus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAbHOrO raza. AOCONIOTHas TeMmreparypa Kak Mmepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanenpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHHE H30IMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThl, JAOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHME BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmnpiThl 0 AP HY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbiTa [TepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYIlIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTPpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHUE COCTOSIHUS HWICAIBHOIO rasa,
H30IPOIIECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

Onpenenenue Macchl BO3yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXK/ly TapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepMmoanHamuueckass cucrema. BHyTpeHHsIsE dHEprus TEPMOAMHAMUYECKON
CUCTEMBI U cTIOcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabora. BHyTpeHHsIs
BHEpPrusi  OJHOATOMHOTO  HJE€AJIbHOrO  ra3a. Buael  Tenonepeaaydw:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeTbHAsI TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TemIOTHI pH TEIIONEpeaye.

[lonatue 00 agmabaTHOM mporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKHM K u3ompolieccaMm. ['paduueckas
WHTEpIpeTanus paboThl Tasa.

BTtopoii 3akoH TepMouHaMuku. HeoOpaTuMOCTh POLIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHIUNBI ~ AEHCTBHS ~ TEIJIOBBIX  MAIlWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MammHax. KoadduimenT monae3noro
nevictBus TerutoBor MammHbl. [lukin KapHo u ero xo3d@HUIMEHT ITOJIE3HOTrO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEPrHM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue >gupa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOIAEMOHCTPAIIHS).

N3meHeHue BHYTpEHHEN S3HEPTUH (TeMIIepaTyphl) Tella Mpy Terionepeaaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3MepeHne ynenbHOM TEMI0EMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHU3OTPOIHUS CBONCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnmaBienue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOro OanaHca.

TexHuyeckne yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolCTBa HACHIIIICHHBIX MTAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomaol

N3mepeHre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Pasjen 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYECKWil 3apsia. JlBa BuAa DSIEKTPUUECKUX
3apsiioB. [IpOBOMHMKHU, OUAIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3JIeKTpUUECKU 3apsil.
OnekTpuueckoe 1mone. Hanpsoxk€éHHOCTh  3nekTpuueckoro mnojs.  [IpuHuummn



CyNEPHO3ULNN INEKTPUUECKUX MOJeH. JIMHUM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJIS.

PaGora cumm  anekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocThb
MOTeHUHAIOB. [IpOBOJHUKM W JUANEKTPUKU B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCaTOpa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIIMPOBAJIBHBIN anmapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKeHHOIO KOHAEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsvie pabomol

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit moxk. Toku é paznuunvix cpeoax

OJEKTPUUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS 3JEKTPUYECKOIO TOKa.
Uctounuku Toka. Cuna Toka. [locTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTKa Lenu.

DJIEKTPUUYECKOE CONPOTHUBIICHHE. YJEIBHOE CONPOTHUBICHHE BEILECTBA.
ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COSAMHEHNE ITPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYILASI CHJIA U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHHMKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 35iekTpudeckoi nenu. Koporkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMmneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[1omynpoBOIHUKH. CoOcTBeHHast 51 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHKOBBIE TPUOOPHI.

OJNEeKTpUYEeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLMALSA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Liazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, BJIEKTPOHArPEBATEIbHBIE IPUOOPHI,
AJIEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HANIPSHKEHHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelaHHOE COEIUHEHUE TPOBOTHUKOB.

[Ipsmoe wu3MepeHHe SIEKTPOIABIKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3AYXa.

OHOCTOPOHHSISI IPOBOIUMOCTD IHO/IA.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3ydeHne cMEMaHHOro COeTMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTUBIICHUSL.

Hab6mronenue snekrpomsa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS ¢
y4ETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBSI3€d € KypcaMH MaTEMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4yHbIM (haKT, THIoTe3a, (u3nueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUW, JHMHEWHAs (QYyHKIuS,
napabona, runepOosna, ux rpaduk U CBOMCTBA, TPUTOHOMETPUUYECKHE (HYHKLIHU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHHE B XKUBOW mpupoje, muddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIIOBOE paBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TeEJ, XKUIAKOCTEH M



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs IJUCCOLMALINS,
raJibBaHUKA.

l'eoepacghus: BNaxXHOCTH BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHHUE ABMKEHUH C UCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpEHHS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHWE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JPYTrUE), JABUTATENlb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMAaTEpPHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHUE DJIEKTPONpPHOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC pUOOpHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3nes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noye. I1eKMpOMaAZHUMHAA UHOYKYUS

[locTossHHBIE ~ MarHuThl.  B3auMOAENCTBHE  TMOCTOSHHBIX  MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuHAYKuuMH. [IpuHIMD cynepno3uuuu
MAarHuTHBIX MOJied. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JNWMHWUNA MarHUTHOU
WHJIYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOe TION€ TPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MAarHuTHOTO TOJI JUIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHMKA, KATYIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOlyJib M HallpaBJICHHUE.

Cuna Jlopenua, €€ Moly/Ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunel Jloperia.

SlBnenue aneKTpOMarHMTHOW MWHAyKUMH. IlOTOK BEKTOpa MAarHUTHOM
WHAYKOAW. OJIEKTPOABMOKYIAs CWia HWHAYKUAW. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe TmoJie. ODNEKTPOABIKYIIAA CHla HHIYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNATEIbHO B OTHOPOJHOM MAarHUTHOM TOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJIEKTPOJBIKYIIAs Cujia
CaMOMHAYKIIUU.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndyeckrue yCTpOMCTBA U MNPAKTHYECKOE NPUMEHEHHE. IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATHUTHI, SJIEKTPOJBUTATENb, YCKOPHUTEIH 3JIE€MEHTAPHBIX
YaCTHIl, UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MAarHUTHBIM MOJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cunbl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBHKYIIEH CUJIbI MHAYKIMU OT CKOPOCTH MU3MEHEHMS
MAarHMTHOTO MOTOKA.

SIBeHrEe CaMOMHAYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomuol

N3ydyeHre MarHuTHOTO TOJISl KATYIIKUA C TOKOM.

HccnenoBanne AeNCTBUSA MOCTOSIHHOIO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbvle KO1e0aHus

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUUYECKHE  KOJIEOAHMS.
[Mapmonnyeckue konebanus. [lepuon, yacrtora, amrummryga u ($aza KoieOaHUH.
[IpyXuHHBIA MasTHUK. MareMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPTUU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenne o 3aryxarolux KoueOaHuAX. BbIHYX/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennbiii TOK. CHUHYCOMJAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CWIBI TOKA M
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTso, nepegaya U noTpedIeHUE IICKTPUUSCKOM
SHEPIrUU. DKOJIOTMYECKUE PUCKU NPHU MPOU3BOACTBE AEKTposHepruu. KynpTypa
VCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHCHHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOaTENbHOW CHUCTEMbl (MIPYKUHHBIN WM
MaTeMaTUYECKUIl MASTHHK).



HaOGmronenue 3aTyxaronux KojieOaHuu.

HccnenoBanrie CBOMCTB BBIHYKIECHHBIX KOJIEOAHU.

HaOmnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENILHOM COEIMHEHHHM pE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH U KOHIEHCATOpa.

Mopenb TMHUY 3JIEKTPOIEPENAUN.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJI€OaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBanre MEPEMEHHOrO0 TOKa B [ENM W3 [OCIEAO0BATEIbHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3n1eKmpoMazHUMHbLE 0TTHbL

Mexanuueckue BOJIHBI, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNurepdepenius u 1uppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BeicoTa Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI U3ITyYEHHSI AJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiiCcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHUE, MOJsApU3alus, Tudpakius,
unTepdpepeHius. CKoOpocTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€eKTPOMAarHUTHBIX BOJH. [IpuMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeleBUAeHUsA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroIIeil Cpeibl.

TexHUYecKue YCTPONCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTBI, YJbTPa3BYKOBas [MAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paCIpPOCTPAHEHHUE TTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJTH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepeniuu u qudpakini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3U T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpak€HHUE,
peJoMIIEHUE, NOJIIpUu3anus, AMPppakiuus, UHTEphepeHIus.

Tema 3. Onmuka

['eomerpuueckass onruka. I[IpgmMonnHENHHOE pPacHpoOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI UICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paxxeHui B
IJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS CBETAa. AOCOIIOTHBIN [TOKA3aTEeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yrosl IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceeta. CoxHBIN cocTaB 0enoro ceera. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
pacCTOSITHUE W ONTHYECKas CHila TOHKOM JuH3bL. IlocTpoeHue u3oOpaxkeHUil B
cOOMpAIOIIMX U pacceuBaroluX JUH3aX. DopMysa TOHKON JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenepl IPUMEHNMOCTH F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHrepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakius ceta. Judpakumonnass pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(DPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4ecKue yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢oroanmnapaT, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEIIETKA, MOISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHWE M MPEJIOMIICHHE CBETA.
OnTtuyeckre npuOOpHI.

[lonHOE BHYTpEeHHEE OTpaxeHne. Mozennb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne narepdepeHIuu cpeTa.

Hab6mronenune nudpakxium ceera.

HabGmroieHne qucrepcun cBeTa.

[Tonmy4yeHue crekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEeIIHAJIbHOM TEOPUU OTHOCUTEIBLHOCTH

['panunbl  NPUMEHMMOCTHM  KJIaccMyeckon  mexanuku.  [locTynatsl
CIICLIMAJIBHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU M COKPAILCHUE
JUTHHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKOMN YaCTHUIIBI.

CBs3b MaccChl C SHEPrUEl U UMITYJILCOM PEITUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pa3znen /. KBanToBas ¢pusuka

Tema 1. Inemenmol KGAHMOBOU ONMUKU

®otonsl. Gopmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotoaddexra. YpaBHenue DHmTeitHa 11 poTodddexra. «KpacHas rpaHunar
dboTtoadekra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103(h(DHEKT Ha yCTAaHOBKE C HIMHKOBOW MIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToanos.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO 0 -4acCTHII.
[Inanerapnas mopmens aroma. llocrymatel bopa. M3nydyeHwe u moriomieHue
(GOTOHOB mMpU mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousiHOoBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckyisspHO-BOIHOBOM
Ty aJli3M.

CHnoHTaHHOE U BBIHYXKEHHOE U3TyUeHUE.

TexHndeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHne AIMHBI BOJIHBI JIa3epa.

Hab6nronenue nuHeRvaTbIX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

HaOnroienre nuHenyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKAa3bIBAIOLIUE CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, 0Oera-, raMMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykiionHas monens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. OJEKTPOHHBIA UM MO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. JledekT maccsl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DJieMeHTapHbIe YacTULBL. OTKPBITHE TO3UTPOHA.

MeTop1 HAOMIOAEHUSI U pErHCTPALK FIEMEHTAPHbBIX YacTHUL.

dyHIaMeHTalbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nvecKoil KapTHHBI MUpA.

TexHUYecKue yCTpOICTBA U NMPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanre TpeKOB YacTHIL (IO TOTOBBIM (OoTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKde 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBIOKEHUE.

ConHeyHnas cucrema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruu CojHIla U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbIM KJacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOCJIEIOBATCIBHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTB» JI1 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYyTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN W 3Boatounnd ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. [lomoxenue u nBmwxenne CosHLIA B
I'anaktrke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ma. Paz0eranue ramakTuk.
Teopus bosbmoro B3psiBa. PEIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenusi HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONPEAENICHUs MOJI0KEHNU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31isd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, minanet, Miednoro [lyTu.

O6o0maromniee NOBTOpPeHUE

Ponpr ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOM Hay4HOU KapTHHE MUpa, poJib PU3NUECKON TEOpUn
B (QOpMHUpOBaHUU TMpPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3U

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢
y4ETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHWE, HAay4yHbId (HaKT, TMIOTe3a, (u3HuecKas BEJIMYMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMM HA OCU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTAPHBIX (DYHKIMI, TPU3HAKK MOA00MS TPEYroJbHUKOB,
ompeeeHIe MIOMIAAN IIOCKUX GUTYp U 00bhEMa Tell.

buonocus: snektpuyeckue sBIECHUS B JKUBOM MNpUpOJE, KojeOaTelnbHbIE
JIBUXEHHUS B )KUBOW NPUPOJE, ONITUUECKUE SIBJICHUSA B )KMBOMW MPUPOJIEC, IEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYpa TBEPABIX
TEA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PEIMIETKH, CHEKTPATbHBIN
aHaIu3.



l'eocpagusa: marHWTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aAHUE 3EMIICTPSICCHHIA.

Texnonoeus: JNWHUU BJIEKTPOIEpeNad, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS TI€4Yb, pagap, PaauoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpeIHEro OOIIEero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOCCIEUYUTH JOCTHXKEHHUE CICAYIOITUX
JUYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS y4eOHOTO TIpenmeTa «Du3ukay JTOHKHBI
OTpa)xkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEANTN3ALMN OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaIaHCKOTro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPaKAAHCKOU MO3UIIUN 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIECYETIOBEYECKUX  TYMAHHCTUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJICHUHU B 00pa30BaTEIbHONM OpTaHU3aIINHY;

YMEHUE B3aMMOJEHCTBOBATH C COLIUATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITATAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHUE JTMYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIIEro;

4) 3CTETHYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIKOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucylero (pu3nyeckoil HayKe;



5) TpyA0BOro BOCIIMTAHUSI:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHANBbHOM NEesTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyxayuieil mpodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0I0THYECKOT0 BOCITUTAHMSI:

C(OPMHUPOBAHHOCTDh JIKOJIOTHYECKON KyJIbTYypbl, OCO3HAaHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUI B OKPYXKaIOLIEH Cpeie HA OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3HUKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IIPOLECCE
u3yyeHuss  (U3MKU  OCYIIECTBIATH  IPOEKTHYHD M  HCCIEIOBATEIBCKYIO
NeATEeNbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornuyeckue AeMcTBHUA:
CaMOCTOSITENIbHO  (OpMYyJIMpOBaTH W aKTyaJU3UpOBaTh  MpoOJEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh UEIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIABJISIT  3aKOHOMEPHOCTM W TNPOTUBOPEUYUS B  PAaCCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJeMBbl C YUETOM aHAIM3a UMCIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B I€STEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHUSX  PEATBLHOTIO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTeIbCKHUe J1eiicTBHS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEU, KIIOUEBBIMU IMOHATUSMHU U METOHAMHU
(puznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JCATEIHHOCTU
B 00ylacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHusl 3a/iay (PU3UUYECKOTO COJEpNKaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUJAMH JCSATEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €T0
UHTEPIpETalMi, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTyaIMsIX, B TOM YHCIIC TIPU CO3/TaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyalIM3upOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh APTyMEHTHI IJIsl J10Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE€ PEIICHHWS 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHUSIX;

CTaBUTh W (HOpMyJIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JIaBaTh OILICHKY HOBBIM CUTYallUsSM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETh TICPEHOCUTh 3HaHHWSA 10 (QU3NKE B MPAKTHUECKYI 00J1acTh
KU3HECATCIIEHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTMHAIBLHBIC MTOAXObI U PEUICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE allbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmei:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMauu (HU3UIECKOTO COJEPKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3AIMI0 U HMHTEPIpETalio WHGOPMAIIUN Pa3IUYHBIX BHIOB U (Hopm
MpeACTaBICHHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH;

WCIIOJIB30BaTh  CPEICTBAa  WH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OC€30IaCHOCTH,
TUTHEHBI, peCypcocOepeeHUs, TPaBOBBIX H OJTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCcHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COACpPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3HA4YEHUsT MHPOPMAIIUU U T[EJICBON ayIUTOPHH, BEIOUpAsi ONITUMAIIEHYIO
¢dbopMy TIpenCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHMKaTHBHBIE yHUBEpPCAJIbHbIC y4eOHbIe AeiiCTBUSA:
OCYUIECTBJIATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOU
NESTEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U HCIIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpUHUMATh [E€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBaTh U
KOOPAVUHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenarTb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa MU KaXJIOr0 yYaCTHHKAa KOMaHJbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKThI, OLEHUBaTh HUJEH C MO3UIUU HOBHU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHNE, OBITH MHUITHATHBHBIM.

PeryisiTuBHBIE YHUBepcaJbHble y4eOHbIe 1eificTBUS
Camoopranusanus:

CaMOCTOATENbHO OCYLIECTBISTh MO3HABATENbHYIO AESITENBHOCTh B OOJACTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyJIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW pabOoThI ¢ yUETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIUpsATh paMKHU Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOuYTeHHI;

Jenatb OCO3HAHHBIA BBIOOP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelLIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO J3PYJAUIMH B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JeTh HaBbIKAMH  MO3HABATEJbHOM  pediiekcud  Kak  OCO3HaHUs
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHMU;



UCIOJIb30BaTh MPUEMBI pe(JIeKCUU TSl OLIEHKH CUTYyallud, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh PELICHUS IO HX
CHW)KECHHUIO;

OpPUHUMAaThb MOTUBbI W apryMEHTBl JpPYyTUX MpH aHaJIU3€ pe3yJIbTaTOB
JESITEIbHOCTH;

IPUHUMATh ce0sl, TOHMMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

OpPUHUMAaThb MOTUBbI W apryMEHTBl JpPYyTUX MpH aHaJIU3€ pe3yJIbTaTOB
JESITEIbHOCTH;

IPU3HABATh CBOE IPABO U MIPABO JPYTUX HA OIIHOKH.

B nponecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMBI
no ¢usuMke ISl YPOBHS CpPEAHEro o0O0Iero ooOpa3oBaHus y OOydYarolmuxcs
COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN MHTEJIEKT, IpeANnoIararonyii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUSs, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE HIMOLIMOHAIIBHOE
COCTOSIHME, BUJETh HAIIPABIICHUS Pa3BUTHU COOCTBEHHOI SMOLIMOHANIBHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIECH CTPEMIICHUE K JTOCTVKEHHIO LIEIN U
ycrnexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
ApYTUX, YUYUTBIBaThb €ro MpH OCYIIECTBICHUH OOUIEHMs, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPANBATh OTHOLICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K konmy oOyuenuss B 10 kJjiacce mnpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pPojb U MeCTO (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpaA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;



pacno3HaBaTh (PU3UYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKON TEOPUM CTPOECHUS BEUIECTBA U
ANEKTPOAUHAMUKHU:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSAMOJUHEUHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHHUE IO OKPYXHOCTH, WHEPIIHS,
B3auMoOIecTBUE Tel, Au(dy3usi, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKHUIKOCTEH
1 TBEPJBIX TEJ, N3MEHEHNE 00bhEMA TN MPU HarpeBaHWU (OXJIAXKICHHH ), TETIJIOBOE
pPaBHOBECHE, WCIIAPEHHE, KOHICHCALMs, IUIABJICHUE, KPHUCTAJUIA3alUs, KUIICHHE,
BJIQYKHOCTbh BO3/lyXa, OBBIIIEHUE TaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyZe, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Ta3a B  HM30IPOLECCax,
BJIEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMMKCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIIONB3Ys (PU3NYECKUE BEITMYMHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
WMIYJbC TEJIA, KHHETUYECKAsd YHEPrusi, MOTCHUUAIbHAA YHEPTUsl, MEXaHUYECKas
paboTa, MexaHW4YecKassh MOIIHOCTh; TpPH OINWCAHUU TMPaBUIBHO TPAKTOBAThH
(bu3MUeCcKUil CMBICIT HMCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €IUHMIIbI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU
BEJIMYNHAMU;

ONMCHIBAaTh M3YyYCHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYWHBI: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CpEIHEKBaApaTU4HAs
CKOPOCTb MOJIEKYJ, KOJHWYECTBO TEIJIOThI, BHYTPEHHSISI 2HEprus, pabora rasa,
KO3 GUIIMEHT TOJIE3HOTO JEHCTBUSl TEIJIOBOTO JBUTATENs;, MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
o003HaueHUsS W E€IUHUIBI, HAaXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUKMHAM;

ONUCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCMOIB3Ys (PU3MUECKHE BEJIUUYMHBL: AJIEKTPUUYECKUIN 3apsil,
AJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTD MOJIA, MOTEHIMAJ, PA3HOCTh NOTEHIIUAJIOB,;
Opy ONHWCAHUM TIPABWIBHO TPAKTOBATh (PU3UUYECKUM CMBICT HCIOJIb3yEMBbIX
BEIMYMH, MX OOO3HAUCHUS] M EIUHHUIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TPOILIECCHI U SIBICHUS, UCIONB3Ys (puznueckue
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPaHECHUS MEXAHWYECKOM DJHEPruu, 3aKOH COXPaHCHUS MMITYJIbCA,
NPUHLNN CYNEPHO3ULIUA CHUJI, NPUHUMUI PABHONPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMUSI BEUIECTBA, Ta30BBIE
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYJ C
aOCOIIOTHON TeMImepaTypou, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIb,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHWHIMIBI JEHCTBUS MAIlMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pazNuyvaTh YCIOBHs WX 0€30MacHOTO HCHOJIb30BAaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO UCCIENOBAHUIO (PU3WYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, TPHU 3TOM
dbopMmympoBaTh MmpoOeMy/3amady ® THUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
co0upaTrh YCTaHOBKY H3 MPEJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYUIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCO0 M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIYy  (PU3NYCCKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKkcHpoBaTh PE3yNbTaThl MOJTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B
BUJIe TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIECTOBAaHUN B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOM
JESTEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opy10BaHuUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (pr3Mueckne 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aa4n
BBIOMpATh (DU3UYECKYIO MOJECIb, BBIJCIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXonuMbIe NIt €€ pelIeHUs, TPOBOJAUTh PAacUYEThl M OIICHUBATH PEaTbHOCTH
MOJTy4YE€HHOTO 3HAUYCHUS (PU3HUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIC 3aaUM: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHHUH C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKre IBICHUS,

UCIIOJIb30BATh npu  pemieHud  y4eOHbIX  3aJad  COBpPEMEHHbBIC
UHGOPMAIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
U TIpe/ICTaBIICHUs Y4eOHON U HAy4YHO-TIONMYJISIpHON MH(OpMaIUK, MOJTYyYeHHOH U3

Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0O MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETUYCCKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HH
Uit oOecrieueHusi 0€30MaCHOCTH NIPU OOpalllEeHUuU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHEHUS 370OPOBbS M COOJIOIEHUS HOPM JKOJOTHYECKOTO
MOBECHUS B OKPY>Kalollel cpejie;

paboTaTh B TIpyNmne C BBIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh PpabOTy TPYIIbl, PalUOHAIBLHO paclpeieisaTh O0sS3aHHOCTU U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCSl YMECHHIN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIOJIEH, IEIOCTHOCTh M €IMHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
TOYECUHBIA AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, SJICpHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fjipa MPU pPElIeHUU (PU3MUECKUX
3ajady;

pacno3HaBath (U3UYECKUE SIBICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKU M KBAHTOBOW (PU3HKU: 3JEKTpUUYECKasi IPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUSA TOKAa, B3aUMOJCHCTBHE
MAarHuTOB, DSJIGKTPOMArHUTHAas WHIYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
IIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, dJEKTPOMATrHUTHBIE KOJEOAHHS U
BOJIHBI, MPSIMOJIMHEHHOE PaCIpOCTpAaHEHUE CBETa, OTPAXKEHHUE, MPEIOMIICHUE,
unrepdepenius, aAudpakius W TOJSIpU3alMs  CBETa, JUCIEPCUsS  CBETa,
doToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOES AaBiIeHNE, BOSHUKHOBECHUE
JUHEHYaTOro CHeKTpa aroMa BOJOPOJa, EeCTECTBEHHAass M HUCKYCCTBEHHAS

PaIUOAKTUBHOCTE;
OMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYID  TPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLECCHl), HCHOIb3Ys (DU3MUECKUE BEIMYUHBL
JIEKTPUYECKUH 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJTIOB, JIEKTPOABIKYLIAs cuia, padoTa TOKa,
WHIYKLIHMS MAarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, 3HEPrUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEPUOA MU 4acToTa
KojeOaHui B KoyeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpollecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoOJieOaHui, (POKyCHOE paccTOsHUE W
ONTHYECKasi CHUJIa JIMH3bI, IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJI HCIOJb3YEMBbIX BEJIMYMH, HX OOO3HAYEHUST U E€JIMHHUILIbI, YKa3bIBaTb
(GopMyIibl, CBA3BIBAIOIIME JIaHHYI0 (U3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJINYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
(¢u3ruecKrue BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJbC (POTOHA, MEPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, MNPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
WCIIOJIB3YEMBIX BEIMYHMH, UX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYWHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIb3Ysl (HU3UUECKUE
3aKOHBI U MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapajuIeIbHOTO
COCIMHEHUA NPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIIMH, 3aKOH MPSAMOJIMHEHMHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE ODWHIITEHHa 11 (hoTodPdekra,
3aKOH COXPAaHEHUs SHEPryH, 3aKOH COXPAHEHHUsSI MMIIYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUsT MAacCOBOrO 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3iinyaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUA (TpaHMIlbl, 00JacTH)
PUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIUA MAarHUTHOIO MOJI IIPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKalioM,
TOHKOH JINH30M;

BBITIOJTHATh AKCIEPUMEHTHI MO MCCIEAOBAHUIO (PUBUYECKUX SBICHUM U
MPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopmyimpoBare TpobieMy/3agady M THIOTE3y YYEOHOro IKCIECPUMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEMJIONKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
bopMyJIMpOBaThH BBIBOJIHI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHHsS U HMCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHHEM
NpSIMBIX HM3MEPEHUM: MpU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yJIbTaTaM UCCIIEIOBAHMS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTO OJKCIEpUMEHTa, Y4YEOHO-UCCIENOBATEILCKOW U TMPOCKTHOM
JEATEIbHOCTU C HUCIOJb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOIO
o0opy10BaHuUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOW (U3MUECKOW MOJENbIO,
UCTIONb3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIn3a YCIOBUS 3a/1auu



BbIOMpaATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXoIuMbIe IS €€ pelIeHus, IPOBOIUTh PAacUEThl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYeHHS (PU3NYECKON BEINYHHBI,

pelaTh Ka4eCTBEHHBIE 3aJ]aui: BHICTPANBATh JIOTHUYECKU HEMPOTHUBOPEUUBYIO
IETI0YKY pacCyXJIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
buszndecKue SBICHUS;

UCTOJB30BaTh  MPH  pelleHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
nH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAIIH
¥ TIpE/ICTaBJICHUS Y4eOHOM U Hay4YHO-TIOMYJISIpPHON MH(POPMALINH, TOJTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyto HHPOPMAIIHIO;

OOBSICHATh TPUHLUIBI JCHCTBUA MAallMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inuuaTh YCIOBHUS WX 0€30MaCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU,

PUBOJUTH MPUMEPHI BKJI/Ia POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOIrO
IIOBEJICHUS B OKPYXKaroIleH cpene;

paboTaTh B TpYyIIE C BHIIOJHEHUEM paA3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO paclpenessTh OO0S3aHHOCTH U
TUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyAIlUsIX, aJeKBaTHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne i/ P Kontposbnbie | IlpakTudeckue (cpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTbI padoTbI
pecypchl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubnuoreka [IOK
11 @du3KKa U METOJII HAYYHOTO TIO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bF72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnuoreka [IOK
21 Kutiematitka > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2:2 A ! 0 0 https://m.edsoo.ru/7f41bf72
bub6nunorexa LIOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 0 1 bubnmnoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TEPMOMMHAMHKH 10 L 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bu6mmoreka [IOK
' @da30BbIE TIEPEXOABI 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 pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 HEKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 251eKTpUYECKHM TOK. TOKH B bubanorexa [JOK
4.2 12
pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KounyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne o/n P Konrpoannsie | Ilpakrnyeckue (wcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. 3JIEKTPOANHAMUKA
MaruauTHO€ 1ose. DJIeKTpOMarHuTHast bubnnorexa [OK
11 11 1 3
MHIYKIUA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKue 1 3JIEKTPOMarHUTHhIE 9 0 1 bubnmoreka [JOK
' KoseOanus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 0 bubnnoreka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bub6nmmnorexa LIOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OcHOBBI crieIMaIbLHON TEOPUHU bubmuoreka [{OK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1
D1eMeHTHI KBAHTOBOM OITHKH 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenwne aToma 4 0 0 bu6mumoreka [IOK



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

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

4.3

AToMHOE s11po

bu6mmoteka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPU3UKU 7 ﬁ;fg/l;zze dlcsacl)(i[r(;/l?{MlcQ?c
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 ]t?tilr;i?/l;lrz.Tee dii(?.r?/I;MlcQ?c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KosauuecTBo yacoB DJIEKTPOHHBIE
Ne Mara nuppossbie
Tema ypoka Konrpoabubie | IlpakTnyeckue
n/n Bcero U3yYeHUs oOpa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
®dusuka — HayKa 0 IPUPOJE.
1 Hayunsie MeT(})] BI HOSpHaI:-Hfﬂ 1 0 0 bubmmorexa TIOK
Y 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb 1 mecTo Qpusuxu B

9 ($hopMHUPOBAHUH COBPEMEHHOM 1 0 0 bubnmoreka [JOK
Hay4YHOU KapTUHBI MUPA, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEATEeIHHOCTH JIFOJICH
MexaHn4ecKkoe JBUKEHHE.

3 OTHOCHTEILHOCTh MEXaHUICCKOTO 1 0 0 bubmuoreka [IOK
nBuxkeHus. [lepemenienue, CKOpocTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IPSMOIMHEHHOE 1 0 0 bubmmoreka [LIOK
JBIDKEHUE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSAMOIMHENHOE 1 0 0 bubmmoreka [LIOK
JBIDKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoboaHoe ajsieHue. Y CKOpeHue 1 0 0 bubnuoteka [IOK
¢BOOOIHOTO MaEHNUSA 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE BHKEHUE.

7 JIBrm>keHre MaTepruaibHOU TOUKH 1O 1 0 0 bubmmorexa [OK

P 25.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunumn oTHocUTeNnbHOCTHU [ anues. 1 0 0 bu6mmoreka [IOK



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

WHepuuanbHble CHCTEMbI OTCYETA. 27.09.2023 | https://m.edsoo.ru/ff0c3bed
ITepBbiii 3akoH HptoTOHA
Macca tena. Cuna. [Ipunmun
9 cynepno3unuu cui. Bropoii 3akox bubmmorexa [IOK
YHeP - STOPOT 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HrloToHa A1 MaTepranbHOM TOUKU

10 Tperuii 3axon HeroToHa j1st bu6mmoreka LIOK
MaTepHaIbHBIX TOUEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

P 09.10.2023 |  https:/m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [LIOK
Tena 11.10.2023 | https://m.edsoo.ru/ffOc3el8
Cuia tpenus. Koagduument tpenus.

13 Cuia C(r))n OTI/IBJIe}(IbI/IqS)I HLl " BI/I)IIZGHI/II/I bubmorexa HOK

P piA 16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynaTenbHOE U BpalliaTeIbHOE

1 JIBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bubmuoreka [{OK
MowmenT cuibl. [1nedo cuibl. Y cnoBus 18.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeNa
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [{OK
Nmnynbe cunbl. 3aK0H COXpaHEHUS 23.10.2023 | https://m.edsoo.ru/ff0c43d6
uMmnynbsca. PeakTuBHOE ABIKEHHE
Pabota u Mo1IHOCTD CHITBI.

16 Kunernueckas sHeprus bu6mmorexa [HOK
MaTepuaibHOW Touku. Teopema 00 25.10.2023 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOI S HEprun

17 [ToreHunanbHas SHEPTHSL. bu6mmoreka [IOK



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

[ToTeHIMaATBHAS SHEPTUS YIPYTO 08.11.2023 | https://m.edsoo.ru/ff0c461a
neOpMUPOBAHHOI MPYKUHBI.
[MoTennmanyHas SHEPTUs Tela BOIU3U
MIOBEPXHOCTHU 3eMIIN
[ToTeHunanbHbIC U HETIOTECHIIMALHBIE
cuibl. CBs3b pabOTHI
18 HENOTCHIMAIBbHEIX CUJI C U3MEHEHNEM bub6mmoreka LIOK
MEXaHUYECKON SHEPTHUHU CUCTEMBI TEJI. 13.11.2023 | https://m.edsoo.ru/ffOc478c
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUn
JlaGopaTopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI C
19 M3MEHEHHUEM MEXaHUYEeCKOUN SHEepruu bubmoreia HOK
15.11.2023 | https://m.edsoo.ru/ff0c478c
TeJa Ha MPUMEPE PacTsHKEHUS
PE3UHOBOTO KIyTa»
KonTponbhas pabota 1o teme
20 «Kunemaruka. Jlunamuka. 3aKoHbI bubmorexa OK
20.11.2023 | https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE
OcCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-
21 KMHETHYeCKO! Teopuu. bpoyHoBckoe bubmorexa OK
22.11.2023 | https://m.edsoo.ru/ffoc4dc2
nswxkenue. Auddysus
Xapakrep JBUKEHUS U
29 B3aMMO/ICVCTBUS YaCTHUI] BENIECTBA. bu6mmotexka [IOK
Mopenu cTpoeHus ra3oB, )KHIKOCTEH 27.11.2023 | https://m.edsoo.ru/ff0c4dc2
Y TBEPIBIX TEI
23 Macca monekyn. KonuuectBo bubmuoteka [IOK
BemectBa. [loctosiHHass ABoraipo 29.11.2023 | https://m.edsoo.ru/ff0c4dc2
24 TermoBoe paBHOBecue. Temmeparypa bubmuoteka [IOK
u e€ usmepenue. lllkana remneparyp 04.12.2023 | https://m.edsoo.ru/ff0c4dc2



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

Lenbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

bubnunorexa LIOK

23 ypaBHeHrne MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcotoTHas TeMIIepaTypa Kak Mmepa

%6 CpeHe KHHETUYECKON IHEPTUur bubnmoreka [JOK
JBUKECHUS MOJIEKYJ. Y paBHEHHE 11.12.2023 | https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

bubnunorexa LIOK

2t Jaott Jlanerotta. I'asoBbe sakoHs 13.12.2023 | https://m.edsoo.ru/ff0c511e
JlaGopaTtopHast pabota

o8 «VccnenoBanne 3aBUCUMOCTH MEXTY bubnmoreka [JOK
rnapamMeTpaMH COCTOSHUS 18.12.2023 | https://m.edsoo.ru/ffOc511e
Pa3peKeHHOTO ra3a»

29 H3onponeccel B nacanbHOM ra3e U Ux bubnuoreka [LIOK
rpaguyecKoe npeICTaBICHUE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTtpennsist sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crtoco0OnI e€ n3MeHeHus. KoanuecTBo bubmuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 25.12.2023 | https://m.edsoo.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UAEaTHHOTO
raza

31 Buas! Terionepenaun bubmorexa [IOK

27.12.2023 | https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TeMI0EMKOCTh BEIIECTBA.

32 KonudecTBo TeroTs! pu bubnmnoreka [JOK
Teruonepenave. AnuadaTHbIN 10.01.2024 | https://m.edsoo.ru/ff0c5¢c36
npoIIecc

33 [lepBrlii 3aKOH TEPMOAMHAMHUKH U €TO bu6mmoreka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IPUMEHEHHE K H30IIPOLIECCAM 15.01.2024 | https://m.edsoo.ru/ffOcSefc
Heob6patumocTs mpoiieccoB B
34 IIpH (I: e. Bropoii ?I))aIfOH bubmotexa [IOK
PHpOAS. TOP 17.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTMHAMHKHI

35 [Tpuunun aevicreus u KI1IJI reruioBoi bubnuorexa [IOK
MaIluHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a

bubmunorexa LIOK

30 Hurer Kaprio 1 ero 24.01.2024 | https://m.edsoo.ru/ff0c600a

37 DKOJIOTHYECKHUE MPOOTIEMBI bubnnoreka HOK
TEIJI0PHEPTETHUKN 29.01.2024 | https://m.edsoo.ru/ff0c600a

38 O6o6maromuit ypok «MomnexkynsapHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI 31.01.2024 | https://m.edsoo.ru/ff0c6938
KonTposbHas padota no reme

39 «Monexynsipaas puznka. OCHOBBI bubmmorexa TIOK

YIp ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3zoBaHue U KOHIEHCALIUSL. bubnuoreka [LIOK
HcnapeHne u KkunexHue 07.02.2024 | https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS

41 BJIAKHOCTh BO3ayxa. HachlleHHbII bubmorexa [OK

Hyxa. - 12.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
amo e Tena. AHHU30TPO
42 crmgg)rl:ll( ;cJTIaJIJIo}]IaH }KTI}) Kr;ﬂeﬂ bubmmorexa [IOK
P AR 14.02.2024 | https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepUaIbI
[TnaBiieHne M KPUCTATUTA3AIIHSL.
43 VY aenpHas TeIioTa ILIaBICHUS Bubmaorexa ITOK
' 19.02.2024 | https://m.edsoo.ru/ff0c6708

CyOnumarnus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6708

bub6mmoteka LIOK

44 YpasHeHHe TEII0BOTo bananca 21.02.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tel. DIEKTPUIECKUM
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmorexa [IOK
A P 26.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUANECKTPUKH U
46 H(f)n HHOBO HIfKI/I SaE(I:H COXpaHEHUS Bubmiorexa IIOK
YHPOBOA ’ P 28.02.2024 | https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aK0H
47 Kynona. ToueyHbIN dIIEKTPUUYECKUI Bubmuorexa LIOK
Y ' P 04.03.2024 | https://m.edsoo.ru/ff0c6ces
3apsin
Hanps>k€HHOCTB 271EKTPUYECKOTO
48 nosist. [IpuHuun cynepno3uuuu bubnmoreka [JOK
AJICKTPUYCCKUX ToJiel. JInHum 06.03.2024 | https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cui 2J1eKTpoCTaTHIeCKOro
49 nois. Ilorennuan. PasHocTh buGnuorexa [IOK
’ ' 11.03.2024 | https://m.edsoo.ru/ffOc6f00
[IOTEHIIUATIOB
IIpoBo N (S
50 3J1peKli ii:gfnzjic(;l::;; - bubmmorexa [IOK
P ’ 13.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
n bubmuoreka [IOK
>l eKTpOSMKOCTE. Konpercatop 25.03.2024 | https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJEHCcaTOpa. JHEPrud 3apsiKEHHOT'O bubmorexa HOK
g pa- p P 27.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTOpa
53 JlaGopatopHas pabota "M3mepenue bu6muoreka LIOK
AJIEKTPOEMKOCTH KOHeHcaTopa" 01.04.2024 | https://m.edsoo.ru/ffOc72c0
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[IpuHIMI 1EWCTBYS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO

bu6mmoteka LIOK

> aniapata, CTpyHHOTo MPpHHTEpa. 03.04.2024 | https:/m.edsoo.ru/ff0c72c0
DJIeKTpOCTaTUYECKas 3aIUTa.
3azeMJiieHuE IIEKTPOIPUOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
55 Cuna Toka. Hanpspbkenue. bubmmorexa LOK
08.04.2024 | https://m.edsoo.ru/ff0c72c0
Conportupnenue. 3akon Oma Jist
yJacTKa Ieru
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTUHCHUE
56 poBOAHKKOB. JlabopaTopHast paboTa bubmorexa LOK
10.04.2024 | https://m.edsoo.ru/ffOc74f0
«3y4yeHune cMemanHoro COeIMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH IEKTPUIECKOTO bubnnoreka HOK
ToKa. 3akoH J[xoynsa-JIlenna 15.04.2024 | https://m.edsoo.ru/ff0c7838
3axon Oma A1 MOJTHOM (3aMKHYTOM )
anexktpuueckon uenu. Koporkoe
58 3ambikanue. JlaboparopHas pabora bubmorexa LOK
17.04.2024 | https://m.edsoo.ru/ffOc7ae0
«3mepenne DJIC ucrouynuka Toka u
€ro BHYTPEHHETO COITPOTUBIICHUS
DNIEKTPOHHAs POBOJAUMOCTb TBEPIBIX
59 METaJI0B. 3aBUCHMOCTD bub6munorexa LIOK
CONPOTHUBIICHUS METAJUIOB OT 22.04.2024 | https://m.edsoo.ru/ff0c7ae0
teMiiepaTypbl. CBEepXIIPOBOIUMOCTh
60 DJIIEKTPUUYECKHI TOK B BaKyyMe. bubmuoteka [IOK
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB 24.04.2024 | https://m.edsoo.ru/ffOc7ae0
61 [TorynpoBOIHUKH, KX COOCTBEHHAs U bu6mmoreka [IOK
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npuMecHast IpoBOAUMOCTh. CBOMCTBA 29.04.2024 | https://m.edsoo.ru/ffOc84ae
p—~n-niepexona. I1oynnpoBoIHUKOBBIE
prOOpPbI
DJIEKTPUUYECKUI TOK B paCTBOpPAX U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubnnoreka [JOK
DIIEKTPOTUTHYECKAS TUCCOLIHALIMSL. 08.05.2024 | https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DJIEKTPUYECKUI TOK B razax.

63 CaMOCTOSTEeTbHBIN U 1 bubmuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psijl. 13.05.2024 | https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6mmoreka LIOK
npuMmeHenue. [IpaBuia TeXHUKU 15.05.2024 | https://m.edsoo.ru/ffOc86fc
0e301MmacHOCTH

65 O06o00manmui ypok 1 bubnmoreka [JOK
«INEeKTPOAMHAMUKAY 20.05.2024 | https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Inextpocraruka. [TocTosTHHBIIHI 1 bubnmnoreka [JOK
JJIEKTpUUYECKUH TOK. TOKHU B 22.05.2024 | https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»

67 PesepsHsiil ypok. KoHTponbHas 1 bu6mmoreka LIOK
pabora o Teme "DnekTpoauHaMuKa" 27.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHelit ypok. O6006maronuii ypok 1 bubmmorexa [JOK
no reMam 10 kiacca 29.05.2024 | https://m.edsoo.ru/ff0c8f6ec

OBILIEE KOJIMYECTBO YHACOB I1O 68

[TPOT'PAMME
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11 KIIACC

Kosau4vecTBo yacoB JIeKTPOHHBbIE
Ne n/n Tema ypoka Kontpouabnbie | IlpakTuyeckue Aara tpposkle
Bcero U3y4YeHHs o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoAcicTBHE. MarHUTHOE MOJIE. 1 0 0 bu6mmoreka [IOK
BexTop MarHuTHOM MHAYKIIHH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIHUM MarHUTHON UHIYKIIUU
MaruauTtHoe noJie IpOBOJAHUKA C

5 TokoM. OnbIT Dpcreaa. 1 0 0 bu6nuoreka [IOK
B3aunmopeiicTBre TPOBOTHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue 1 0 1 bubnuorexa [JOK
MarHMTHOTO MOJISI KaTYILIKHU C TOKOM» 12.09.2023 | https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ ToKoM. Cuia Amnepa.

4 JlabopaTopHas pabota 1 0 1 bubnmnoreka [IOK
«MccnenoBanue nencTus 13.09.2023 | https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHWTa Ha PaMKy ¢
TOKOM»

JlelicTBuE MarHUTHOTO TOJISI HA

5 JBHOKYIIYOCS 3apSIKEHHYIO YaCTHILY. 1 0 0 bubnuotexa [JOK
Cuna Jlopenma. PaboTa cuiibt 19.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKTpoMarHuTHasK WHTYKITHSI.

6 HOTOT(pBeKTOpa MaFHI/ITJ?-I};I\f 1 0 0 Brbmorexa LIOK

20.09.2023 | https://m.edsoo.ru/ff0c9df4
naaykuud. JJ1C naaykimu. 3akoH
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AJIEKTPOMArHUTHON UHTYKIIHH
®dapanes

JlabopaTopHas paboTta

bubmuorexa [JOK

7 n
(riecieionartie }IBLHGHM 26.09.2023 | https://m.edsoo.ru/ff0cal50
ANEKTPOMATrHUTHOW HHTYKITA
NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
8 CaMOI/IHI[yKHI/II/I 35&: rust bubmotexa [IOK
AL JHED 27.09.2023 |  https://m.edsoo.ru/ff0ca600
MarHUTHOTO OJISl KATYIIKHA C TOKOM.
DJIEKTPOMAarHUTHOE T0JIC
TexHudeckue ycTpomucTBa U ux
MIPUMECHECHHE: TTOCTOSTHHBIC MATHUTHI,
9 AJIEKTPOMArHUTBI, SJICKTPOABUTATET bubmorexa HOK
P ’ poa ’ 03.10.2023 | https:/m.edsoo.ru/ff0ca600
YCKOPHTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS TIeYb
10 O6o06maromuii ypok « MarHuTHOe bubnuotexa [JOK
1oJie. DJIEKTPOMArHuTHasE MHTyKLUS 04.10.2023 | https://m.edsoo.ru/ffOcab82
Kontponbnas pabora o teme
11 <<MaTFI:{I/ITH0€ npone bubmorexa HOK
) 10.10.2023 | https://m.edsoo.ru/ff0cad58
DNeKTpOMarHUTHAs WHTY KIS
CB0OOIHBIE MEXaHNYECKUE
kosnebanus. [[apmonnueckue
12 KosebOaHus. YpaBHEHUE bubmorexa [IOK
7P . 11.10.2023 | https://m.edsoo.ru/ffOcaf06
TapMOHHYECKHUX KOoJeOaHuH.
[IpeBparenune sHEprUn
JlaGopatopHas pabora
13 «HccnenoBanue 3aBUCUMOCTH bubmuorexa [JOK
nepro/ia MajbIX KoieOaHuii rpy3a Ha 17.10.2023 | https://m.edsoo.ru/ffOcaf06

HUTHU OT JJIMHBI HUTH U MACChI I'py3a»
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Koneb6atenbnbiii KOHTYp. CBOOOAHBIC
AJIEKTPOMArHUTHBIE KOJICOAHMS B

bu6mmoreka [IOK

14 .
MACAILHOM KOJIEOATEIIEHOM KOHTYPE 18.10.2023 | https://m.edsoo.ru/ff0cb820
AHanorust Mex 1y MeXaHHUECKUMU U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
®opmyina TomcoHa. 3aKoH
15 COXpaHEHUs SHEPTUU B HJI€ATLHOM bubmorexa HOK
P P A 24.10.2023 | https://m.edsoo.ru/ffOch9c4
KoJ1e0aTeIbHOM KOHTYpe
[IpencraBienue o 3aTyXarOUINX
KoseOaHusx. BeIHYXIeHHBIC
16 MeXxaHn4deckue konebanus. Pesonanc bubmmorexa [IOK
' ' 25.10.2023 | https://m.edsoo.ru/ffOcbb86
BrIHyKIeHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus
[lepemennsblii Tok. CUHYCOUJATbHBIM
MepeMeHHbII TOK. MOIIHOCTh
17 MePEMEHHOTO TOKA. AMILIUTYTHOE U bubmorexa HOK
P ' A 07.11.2023 |  https:/m.edsoo.ru/ff0chd34
JIEHCTBYIOIIIEE 3HAYECHUE CUITBI TOKA 1
HaTIPSHKCHUS
Tpancdopmarop. [TpouzBoacTso,
18 HS enilapn o . €6JI'I)€HI/IC ! bubmorexa [IOK
P va 08.11.2023 | https://m.edsoo.ru/ffOchd34
ANEKTPUYECKON SHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
19 IIPUMEHEHHUE DIIEKTPUYECKOI O 3BOHKA, bubnuoreka [IOK
reHeparopa NepeMeHHOro ToKa, 14.11.2023 | https://m.edsoo.ru/ffOcc324
JIMHUH 3JIeKTponepenad
DKOJIOTUYECKUE PUCKU TIPH
20 MPOU3BOCTBE JICKTPOIHEPTUH. bubmuotexa [JOK
KynsTypa ucnonb3oBanus 15.11.2023 | https://m.edsoo.ru/ff0cc324

QJICKTPOOHECPIUU B IMOBCETHEBHOM
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KHN3HHU

MexaHu4ecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.

bubmuorexa [JOK

21 (CKOpOCTD paclpOCTPANEHI i JUIHHA 21.11.2023 | https://m.edsoo.ru/ff0cca54
BOJTHEL. [lonepeunsie U IPOoAOILHBIC
BOJTHBI
99 3Byk. CKOpOCTB 3ByKa. [ poMKOCTh bubnmoreka [TOK
3ByKa. Beicota Tona. TemOp 3Byka 22.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJIHBI, KX
23 cBoiicTBa U ckopocTb. [llkana bubmorexa [IOK
POCTE. 28.11.2023 | https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJH
[IpuHUMIIBI paAUOCBI3U U
24 TCI?'ISBII/II eHI/II:I ?’aSBI/ITI/IC CpEICTB bubmmorexa LOK
ACHIDL pea 29.11.2023 | https:/m.edsoo.ru/ffOccfe0
cBs3u. Paguonokanus
o5 KontponsHas padota «Konebanus u bubnuoreka [LIOK
BOJTHBI» 05.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpssMOonMHENHOE PaCIIPOCTPAHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [IOK
Toueunslil ncTouHuK cBeTa. Jlyu 06.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmorexa HOK
P . P 12.12.2023 | https://m.edsoo.ru/ffOcd4e0
M300paXe€HU B IIJIOCKOM 3epKajie
[Ipenomnenue cBeta. [lonHoe
08 BHYTpPEHHEE OTPaKEHUE. bu6mumoreka LIOK
[IpenenbHbBIN yToI MOJHOTO 13.12.2023 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKECHUS
29 Jlaboparopnas padota «3mepenune bubnmnoreka [IOK
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IIOoKas3aTeyid IMPEJIOMIICHUA CTCKIIa»

19.12.2023

https://m.edsoo.ru/ffOcd67a

Jlunssl. [TocTpoenne n3obpaxxeHuii B

30 nuH3e. Dopmysia TOHKOH JIMH3BI bubmmorexa [IOK
oMY ' 20.12.2023 | https://m.edsoo.ru/ffOcddle
YBenu4eHue JIMH3bI
JlaGopatopnas pabora
31 «I/Iccie OEaHI/IS CBOWCTB bubmmorexa [IOK
! . 26.12.2023 | https://m.edsoo.ru/ffOcddle
M300paKeHU B TMH3aX)
Hucnepcus cBera. CIIOKHBIN COCTaB
32 oenoro ceera. L[er. JlabopaTopHas bubmuorexa [JOK
pabora «Habmonenue nucriepcun 27.12.2023 | https://m.edsoo.ru/ffOcddle
CBETa»
33 Nutepdepennus ceeta. Judpakuus bu6nunoreka [IOK
ceera. JludpakinonHas pemérka 09.01.2024 | https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuotexa [JOK
[Tonsipusanus ceeta 10.01.2024 | https://m.edsoo.ru/ffOcfO2e
OnTudeckue MpuOOPLI  YCTPOHCTBA
35 U YCJIOBUS MX 0€30MacHOro bubmmorexa HOK
16.01.2024 | https://m.edsoo.ru/ffOcf02e
MIPUMEHCHHS
I'paHUIBI TPUMEHUMOCTH
36 Kiaccuyeckon mexaHuku. [loctynarel bubnuotexa [JOK
CHeluaIbHON TEOpUn 17.01.2024 | https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENTHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJICHHE bubmmorexa [IOK
AHOBP ' A 23.01.2024 | https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKPAIIEHUE JITTMHBI
35 o
p | e ek
HEL P 24.01.2024 |  https://m.edsoo.ru/ffOcfc68

HUMITYJILCOM. BHCPFI/ISI ITOKOs
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Kontponbnas padota «OnrTuka.

bu6mmoreka [IOK

39 OCHOBBI CrICHHATLROH TEOPHH 30.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTIY
40 ®otonbl. Popmyina [1nanka. JHeprus bubnmoreka [IOK
Y UMITYJIbC (POTOHA 31.01.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEJOBAaHUE Bu6 10K
noJIMoTeKa
41 ) A.T.
(porospexra. Ompirer 06.02.2024 | https://m.edsoo.ru/ffOcffc4
CrojieToBa
3ako otodddekrra. YpaBHenue
42 QJH:II’;IG(};I)HZ J?:{q)ct)z;oaq)g)eiia}ln Bubmorexa LIOK
8 ' 07.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosaddexra
JaBnenwne ceera. OnbiTol 1. H.
43 JlebeneBa. XMMHYECKOE IENCTBUE bubmorexa [JOK
AeBa. A 13.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTea u
m MIPAKTUYECKOE IIPUMEHEHHUE: bubnuorexa [JOK
(boTtoanemeHT, HoTONATUHK, 14.02.2024 | https://m.edsoo.ru/ff0d04a6
CONTHEeYHas Oarapesi, CBeTOINO
45 Pemrenue 3aga4 11o reMe «II€MEHTEI bu6nmoreka [IOK
KBAHTOBOW ONTHKW) 20.02.2024 | https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. ONBITE
46 Pesepdopna no paccesHuIo 0-4acTu Brbmorexa LIOK
PYOPA P t 21.02.2024 | https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bu6mmoreka [IOK
47 Hocrynarer bopa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
U3znydenne u nornomieHue GoToHOB
48 I I/I}ll'le exoJie aTOMI':IC 0 Hg)ro bubnmorexa LIOK
P pexol g 28.02.2024 | https://m.edsoo.ru/ff0dOafa

YPOBHS DHEPTUHU Ha Apyron. Buasl
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CIEKTPOB

BoaHoBEIE cBOMCTBA YacTUL. BOJIHEI
ne bporna. KopnyckynsipHo-

bubmuorexa [JOK

49 BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U 05.03.2024 | https://m.edsoo.ru/ff0d0ca8
BBIHYKJCHHOE U3ITyueHHE
OTKpbITHE PaiOaKTUBHOCTU. OTIBITHI

50 Pesepdopna o onpenenenuio bubmorexa HOK

06.03.2024 | https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJUOAKTUBHOTO U3ITyYCHUS
CoiicTBa anbda-, 6era-, raMma-

51 n3iy4yeHus. BiousHue bubnuoreka [IOK
PaaOaKTUBHOCTH Ha >KUBbBIC 12.03.2024 | https://m.edsoo.ru/ff0d0fd2
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacma. bubmmoreka [LIOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- 13.03.2024 | https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3inyyeHue
DHeprus CBA3M HYKJIOHOB B Si7Ipe.

S nepubie peakuuu. SnepHbIi
53 peaIfTop. pr06J'IeMBI, nellzcneKTI/IBH, bubmorexa HOK
. 26.03.2024 | https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTICKTHI SICPHOM
SHEPTEeTUKU
DnemeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U

54 perucTpamuu dIeMEeHTapHBIX YaCTHII. bubnunoreka [IOK
Kpyrueiit cton «DyHnaMmeHTaabHbIE 27.03.2024 | https://m.edsoo.ru/ff0d0e38
B3auMoOAercTBUA. EnUHCTBO
(bu3MUeCcKOil KapTUHBI MUPa»

55 Bup 3Bé3mH0r0 HeOa. Co3Be3aus, Bbu6nuoreka LIOK
SIpKHUE 3BE3bI, TUTAHETHI, UX BHIUMOE 02.04.2024 | https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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JABHOKCHUC. ComnHeunas cucreMa

Comnure. ConHeunas akTHBHOCTb.

bubmuorexa [JOK

56 Ucrounuk suepruu CosHua U 3BE3]1 03.04.2024 | https://m.edsoo.ru/ff0d0e38
3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTITABHOM

57 MOCIEN0BAaTEIbHOCTH. BHyTpeHHEE bubnuoreka [IOK
ctpoenue 38&31. CoBpeMEHHbIE 09.04.2024 | https://m.edsoo.ru/ff0d0e38
MIpPeJICTaBICHUSI O IPOUCXOKICHUH U
sBoonu CoHIIA U 3BE3]

Mnuneunsiii [Tyt — Hama ['astakTuka.

58 [Tonoxxenue u nwxenne CoJHIA B bu6mmoteka [IOK
lanakruke. ["'anaktuku. Yépubie 10.04.2024 | https://m.edsoo.ru/ff0d0e38
JBIPBI B SIPax TATaKTUK
Bcenennas. Paz6eranue rajakTuxk.

59 Teopus bosbmoro B3peiBa. bubnuoreka [IOK
PenukroBoe nu3inydeHue. 16.04.2024 | https://m.edsoo.ru/ff0d0e38
MeraranakTuka

60 Hepetennsie npo0iaembl bubnuoreka [LIOK
aCTPOHOMHHU 17.04.2024 | https://m.edsoo.ru/ff0d0e38

61 KonTtponbHast paboTa «91eMeHTHI bubnuoreka [IOK
ACTPOHOMUU U aCTPODHUIUKI 23.04.2024 | https://m.edsoo.ru/ff0d0e38
O6o0maromuii ypok. Pons Gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,

62 TEXHOJIOTHYECKOH, COLIMATbHON 1 bubmmorexa [TOK

. 24.04.2024 | https://m.edsoo.ru/ff0d0e38
THUYECKON cepax AesTeTbHOCTH
YeJloBeKa

63 O6o0maromuii ypok. Pois 1 Mmecto bubmuorexa [JOK

(GU3MKU ¥ aCTPOHOMUH B 30.04.2024 | https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0e38
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COBPEMEHHOMN HAy4YHOUM KapTUHE MUpa
O6o06maromuii ypok. Ponb
64 ¢busnueckoil Teopuu B 1 bubnmoreka [TOK
(hopMUPOBaHUH TIPEJICTABICHUN O 07.05.2024 | https://m.edsoo.ru/ff0d0e38
¢bu3nueckoil kKapTuHe MHUpa
Oo6o06maromuit ypox. Mecto
65 (bu3nvecKkoil KapTHHBI MUpPa B O0ILIEM 1 bubmmoreka [LIOK
PsAly COBPEMEHHBIX €CTECTBEHHO- 08.05.2024 | https://m.edsoo.ru/ff0d0e38
HAYYHBIX MPEJICTABICHUH O IPHPOJIE
66 PesepBHbIil ypok. MaruutHoe nose. 1 bubnuoreka [LIOK
ONEeKTpOMarHuTHas MHAYKIHS 14.05.2024 | https://m.edsoo.ru/ff0d0e38
PesepBubiit ypok. Ontrka. OCHOBBI
67 CHeIHATbHON TEOPHH 1 bubamorexa HOK
) P 15.05.2024 | https://m.edsoo.ru/ffod0e38
OTHOCHTEIEHOCTH
Pese i1 ypok. KBanToBa 3UKA.
68 QHGI\I/[):I-II):;Y;:)TK OH](B)M};ITI/I]:/I b 1 bubmorexa HOK
P 21.05.2024 | https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 kmace/ I'engenmreitn J1.O., bynatosa A.A., Kopamnses 1. H.,
Komkuna A.B., O6miectBo ¢ orpaHndeHHON 0TBeTCTBeHHOCThI0 « BUTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEpHOE 0011ecTBO «/31aTENBCTBO

((HpOCBCHICHI/IC»

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJISA

[Ipennaraemoe mocoOue sBIsIETCS YacThio yueOHOTOo Komruiekra "dusuka-10"
JUTsE 6a30BOTO YPOBHS, cocTosmero u3: 1) YueOnuka "dusnka. 10 kinacc" (aBTOpbl
H.D. T'ennenmretin, 0.1, [luk); 2) "®duszuka. 10 kinacc: COopHUK 3a0aHUN 1
camocTtosTenbHbIX pa0dot" (aBTOphl JI.A. Kupuk, F0.U. {uk); 3) "®usuka. 10
Kkjacc: Meroanueckue MaTepuaibl s yunutens'; 4) KOMIaKT-I1ucKa C
AIIEKTPOHHOM MOJJEPKKOM K yueOHHUKY. KHHra coiepKUT KaJleH1apHO-
TEMaTHUYeCKOe TUIAHWPOBAHKE, TIOYPOYHBIE pa3pabOTKU, METOIUIECKHE
pEKOMEHJaluH, TEMaTHYECKOe OlleHMBaHue 1o BceM TeMaMm. [locoOue Oynet
MOJIE3HBIM KaK MOJIOJIBIM YUHUTEIISIM, TaK U YUUTEIISIM CO CTaXEM, a TaKkxKe

CTylneHTaM neaarorudecknx BY3oB.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/


http://school-collection.edu.ru/catalog/




