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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke ©0a30BOrO0 ypOBHS Ha YPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWH W TpeOOBaHMI K pe3yJibTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHOW Nporpammsel, mnpencraBiieHHbIX B PI'OC
COO, a Takxe c yuétoM (enepanbHOl paboueil MporpaMMbl BOCHHUTAHUSA U
KOHIIENIIMM TpernoAaBaHust ydeOHoro mnpeamera «@Pusuka» B 00pa30BaTENIbHBIX
opranm3zanusax Poccuiickoit @enepanyy, peanus3yromnux OCHOBHbIE 00pa30BaTeIbHbIE
IPOrpaMMBlI.

Copepxxanue mporpaMmbl MO (HU3MKE HampaBiIeHO Ha (OPMHpPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI MuUpa oOydarommxcs 11 kimaccoB npu oOyueHuM ux
¢u3zuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJXOAA.
[Iporpamma o ¢usuke coorBeTcTByeT TpedboBanusiM ®I'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpPEAMETHBIM pPE3ysbTaTaM OOYUYEHHS, a TaKXKe
VUYUTBIBAET HEOOXOAUMOCTh pEAM3ali MEXIPEIMETHBIX CBSI3e (PU3UKU C
€CTECTBEHHO-HAYYHBIMU yUeOHBIMU IpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE
LEeJIU U3ydeHUs: (PU3MKU Ha YpOBHE CpPEAHEro oOuiero oopa3oBaHus, IJIAaHUPYEMbIE
pe3yabTaThl OCBOEHUS Kypca (PM3UKHU: JTUYHOCTHBIE, METAPEIMETHBIE, MPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMpYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYeHUS;

e cojiepKaHue yueOHOTO npeamera « Pu3ukay 1o rojgam o0y4eHusl.

®du3rkKa Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAYECTBE
y4eOHOro MpeAMeTa B IIIKOJIE, BHOCUT CYILIECTBEHHBIM BKJaJ B CHUCTEMY 3HAHUU 00
okpyxatomem wmupe. [IkoapHBIT Kypc GU3HMKA — CHUCTEMOOOpPA3yrONIUil ISt
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MMOCKOIbKY (hHU3MUECKHUE 3aKOHBI JIeKaT
B OCHOBE TMPOIIECCOB W SBJICHUM, M3ydaeMbIX XUMHEH, Ouosoruend, (hu3andecKou
reorpaduei 1 actpoHoMuei. Mcnonb30BaHne U aKTUBHOE MPUMEHEHUE (PUBHUYECKHUX
3HaHUU OMpEJeNsIeT XapaKTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pPHAJOB C
3alaHHBIMUA CBOMCTBaMM M JApyrux. M3yueHue (pU3mku BHOCUT OCHOBHOHM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTUHBI MuUpa  oOydyarolmuxcsi, B
dbopMHpOBaHWE YMEHHIM MPUMEHATHh HAYYHBIA METO]| MO3HAHUS NPHU BHIOJIHEHUU
MMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca (usuku 1u1st ypOBHSI CPEIHETO 0OIIET0 00pa30BaHUs MOJIOKEH
PAI UIEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCeX Pa3AesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEWl Marepual Kypca (U3HKU
o0beIMHEH BOKpPYr (¢u3nueckux Teopuil. Beaymmm B Kypce sBisercs
dbopMHpOBaHHE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus MOpearnosiaraeéT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc dusuku npeamnosaraet 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKHX MPUIOKEHUN H3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu  peannsyercsi TMOCPEICTBOM  BBEACHMS  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpPOoOeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C PA3BUTHUEM TEXHUKUM M TEXHOJIOTMH, a Takke OOCyX AeHHUs MpodiieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

CrepKHEBbIMU JJIEMEHTAMH Kypca (U3MKH Ha YpPOBHE CPEJHEro OOIIero
oOpa3oBaHMs SBJIAIOTCS (u3nueckue Teopuu ((GOpMUPOBAHME MPENCTABICHUM O
CTPYKType€ MOCTpOCHMs (PU3MUECKON TEOpUH, pOoiH (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUSX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTU
TEOPUM, JIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CHUCTEeMHO-IEeSATEeNbHOCTHBIM TOJAXO0JI B Kypce (DU3MKU Ppeau3yercs MpexIe
BCEro 3a CU€T OpraHu3aluy SKCIIEPUMEHTAILHON AesTeNbHOCTH oOyuatommuxcs. Jis
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOPAaTOPHBIX PabOT, KOTOPHIE B MPOrpaMmMe
no ¢u3nke OObEIWHEHbI B OOIIMH CIHUCOK YYEHUYECKUX MPAKTUUYECKUX PpPadoT.
Boigenenue B ykazaHHOM TIepedHe JIaOOpaTOpHBIX paboT, MPOBOJUMBIX IJIs
KOHTPOJII U OLEHKH, OCYIIECTBISIETCSl Y4aCTHMKaMHU oOpa3oBaTeNbHOrO Ipoliecca
UCXOJIs1 U3 OCOOCHHOCTEH TIIAaHUPOBAHUS M OCHAIIeHHs kKaOuHera Gusuku. [Ipu aTom
o0OecreynBaeTcsl OBJIAJIEHUE OOYYaIOIMMUCS YMEHHMSIMU MPOBOJUTH KOCBEHHBIE
U3MEpPEHHUs, HUCCJEIOBAHMUS 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH M TOCTAHOBKY
OMBITOB IO MPOBEPKE MPENI0KEHHBIX THIIOTES.

bonpuioe BHUMaHHE yIENSETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a]ad.
[Ipu 5TOM IS pacyYETHBIX 3a7a4 MPUOPUTETOM SIBJISAIOTCS 33[a4d C SIBHO 3aJaHHOU
¢u3nuecKoil  MOJENbl0, TMO3BOJISIIONIME TNPUMEHSITh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasjefia Kypca, TaK M HHTETpUpYS 3HAHUS U3
pa3HbIX pas3fesoB. /[ KauyecTBEHHBIX 33Ja4 IMPUOPUTETOM SIBISIOTCS 3aJaHus Ha
00BsICHEHHE MPOTEKaHUsI GU3NUYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOUIEH JKU3HHU,
TpeOytonue  BblOOpa  (GUBMYECKOW  MOACIM  JUIsl  CHUTYyallMM  MPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrnieueHn0 yuyeOHOro mporecca 0a30BbId YpOBEHb Kypca (U3MKM Ha YpOBHE



cpemHero oOImero oOpa3oBaHUS JOJKEH H3y4aThCS B YCJIOBHUSX TMPEIMETHOTO
kabuHeTa (U3WKM WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB
€CTECTBEHHO-HAYYHOr0 IuKiIa. B kaOuHeTe (GU3HKK JTOIKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pYI0BaHKE JIJIsl BHIMOJIHEHUS! YKa3aHHBIX B IIporpamMMe 1o (Qpu3uke
VYCHUYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHNUE.

JlemoHCTpanimoHHOe  00OpymoBaHWe (OPMHUPYETCS B  COOTBETCTBUU  C
MPUHITUIIOM  MHHMMAJIBHOW  JIOCTAaTOYHOCTH U OOECIeYMBaeT TOCTAaHOBKY
NEPEUUCIECHHBIX B MporpaMMme MO (PU3MKE KIIIOYEBBIX JIEMOHCTpaluil A
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBJICHUH U MPOLECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MIPUMCHCHHM.

JlabopatopHoe oOOpyaoBaHUE JUISi YUYEHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUAEC TEMATHUUYECKHMX KOMILJIEKTOB W OOecreyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOyuvaromuxcsi. TemaThuueckue KOMIUICKTHI
1a60paTOpHOTO 00OPYNOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue wHHTEpeca M CTPEMJICHHS OOYy4YalOIIMXCA K HAy4YHOMY
W3YUYEHUIO TPUPOJBI, Pa3BUTHEC WX WHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS M (HOPMHPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4CHHUsS OCHOB
CTPOSHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHrE YMEHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBanue mnpeACTaBICHUN O poiu (U3UKKU JUISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne 3THX IIeNe oOecreunBaeTcs PEIICHHEM CASAYIOIMMUX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TMpuOOpeTeHre CUCTEeMbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAsS MEXaHUKy, MOJEKYJSIpHYI0O  (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJICMEHTHI aCTPOPHU3HUKHY;

e (opMupoBaHuEe yMEHUH MPUMEHSATH TCOPETHUCCKUE 3HAHUS IS OOBICHECHUS
(GU3MYECKUX ABJICHUIN B MPUPOJIC U IS MPUHATHS MPAKTHICCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

e OCBOGHHE CMOCOOOB pEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
¢usznyeckoil Moaenplo, 3a7ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3nanue GU3NIECKOW MOJICIH, aIeKBAaTHON YCIIOBHSIM 3aJ1a4H;



e TMOHMMaHHE (UBUYECKUX OCHOB W TIPHUHIIUIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOAAMH CaMOCTOSITEIBHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS
(Gu3NYeCKUX SKCIEPUMEHTOB, aHAIM3a WM HHTEpHIpeTaluu HH(pOpMAaIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO Pe3ybTara;

e CO3JaHME YCJIOBHUW ISl PAa3BUTHS YMEHHH MPOEKTHO-MCCIET0BATEIbCKOH,
TBOPYECKOU JIEATEITHHOCTH.

Ha wusydyenue ¢usuku (06a30BBIM YpOBEHb) Ha YpOBHE CpPEAHEro oOIIero

oOpazoBaHus oTBoauTcs 68 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennaraemeiii B mporpaMme Mo (u3MKe TMepeueHb JTabopaTOpHBIX H

MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEIb JIETAET BBHIOOP
IPOBEJICHUS] JTAOOPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEHN 00yUaroImuXCs.



COILEPKXAHUE OBYYEHUASA

Paznen 1. @u3uka 1 MeTOAbl HAYYHOT'O IIO3HAHUSA

®u3uka — Hayka o npupoae. HayuHnsie MeTOIBI MO3HAHKS OKPYKAIOIIETO MUPA.
Ponp skcnepumeHTa M TEOPUM B IPOLIECCE MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B
dusuke.

MonenupoBanue (U3NYECKUX SIBICHUH U IpoueccoB. HaydHble T'MIOTE3BI.
®dusnyeckue 3aKOHbl M TEOpUM. ['paHULBl NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponb 1 MecTo pu3uku B OpMUPOBAHNN COBPEMEHHOW HAyYHOW KapTUHBI MUPA,
B IIPAaKTUYECKOM ACSATEIBHOCTHU JHOJEH.

Jlemoncmpayuu

AHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JAaTUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBMkKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHSL.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MAaTEpHAIbHOM TOYKHM, HX MPOEKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHue nepeMenieHui 1 CI0KEeHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE aBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, IyTH U TMepeMeICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaCHUSI.

KpusonuneinHoe aBrkeHue. J[BUKeHNEe MATEPUAIIBHON TOYKH IO OKPY’KHOCTH C
IIOCTOSIHHOM 10 MOJYJIO CKOPOCTBIO. YTIIOBAasl CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u wactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogpenb cuctembl OTCUETA, WIUTIOCTpAIMs KHMHEMATHYECKUX XapaKTEePUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue nBWxeHHsS Teia, OpPOUIEHHOTO IMOJA YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpasnenue CKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3yueHne HEpaBHOMEPHOTO IBHXKEHHS C LEIBIO OINPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, IPOWIEHHBIMU TEJIOM 3a
NOCJIEIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOHN KUAKOCTH.

N3ydenue aBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  otHocurensbHOCTH  ['ammnes.  IlepBeii  3akoH  HreroroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HetoToHa st
MarepuaabHOU TOUKH. Tperuii 3akoH HbroTOHA 111 MaTepUaIbHBIX TOUYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokos, ckoybxeHus, kauenus). Cuna tpenusa. Cyxoe
TpeHue. Cuna TpPEeHUsl CKOJILKEHUS U cwia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT Cuabl OTHOCHTENBRHO OcH BpamieHus. [lnedo cumbl.  YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOMAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrnoxxeHue cHiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaliu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydenue aBmxeHust Opycka no HAKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HMKAIOIIMX B NPYXUHE WU
PE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 Mmexanuke

Nmnynbc MartepualibHOM TOYKM (Tena), CHUCTEMbl MaTE€pPHUAIbHBIX TOYEK.
NmMmnynbc cuiabl U U3MEHEHHWE HMMIYJbca Tela. 3aKOH COXPAHEHUsS HMITYJbCa.
PeakTuBHOE NBUXKEHUE.



PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernyeckass sHeprus MaTepuaqbHOW TOUYkd. TeopemMa 00 H3MEHEHUH
KHMHETHYECKOW YHEPTUH.

[TotenuunanbHast sHeprus. [loTeHuManpHas dHEPTrUs ynpyro AepopMUPOBAHHOM
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[loTeHuuanpHbIe U HEMOTEHIUAIbHBIE CUIIbL. CBA3b pabOTHl HEMOTEHIIUATBHBIX
CWJI C M3MEHEHHEM MEXaHWYECKOM SHEPruM CHCTEMbl Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKOU SHEPIHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydyenne aOCOJIIOTHO HEYHPYroro yjaapa € MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHUEM MEXAHWYECKOM SHEPruu
TE€JIa Ha IIPUMEPE PACTSIKEHHS PE3NHOBOTO JKI'YTa.

Pa3znes 3. MousiekyasipHas pU3MKa U TEPMOJUHAMUKA

Tema 1. OcHosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddysus. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUS YaCTUL BellecTBA. Moenu CTpOeHUs ra30B, )KUIAKOCTEN U TBEPABIX
Tel U 0OBSICHEHHUE CBOMCTB BEIIECTBA Ha OCHOBE ATUX MoJjejeil. Macca u pa3Mepsl
Monekya. KonnyectBo Bemectsa. [locTtositnHas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3zMmepenue. lllkana temmeparyp
[enbcus.

Mopnenp uneanbsHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM
TEOpUU UJCANbHOrO ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETHUYECKOW HHEPruy TEIUIOBOro JABMXKeHHMs dactull rasza. lllkama temmeparyp
KenbBuna. 1'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanbroHa. M30onpouecchkl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpeacraBiIeHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnpIThl, TOKa3bIBAIOIIUE AHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.



OmnbiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aNMOJICHCTBUSI.

Mopens, HIuTFoCTpUpyoLas NpUpoay AABICHUS ra3a Ha CTEHKH COCya.

OneITEl, WUIIOCTPUPYIOIIUME YPABHEHUE COCTOSHHUS HMACAIBHOIO  rasa,
U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

OmnpeneneHne Macchl BO3AyXa B KJACCHOM KOMHATe Ha OCHOBE HM3MEpPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY NApaMETPaMH COCTOSIHHS PA3PEKEHHOIO
rasa.

Tema 2. Ocnosbl mepmoouHamuxu

TepmonuHamMuueckass cucrteMa. BHYTpEHHS JHEPrUsi TEPMOIMHAMHUYECKOU
CUCTEMBI U cIocoObl €€ n3MeHeHusa. KoaumdecTBo TemioTsl U padota. BHyTpeHHss
SHEPTHUS OJIHOATOMHOTO UJCAITBHOIO rasa. Bunbl TEIUIONIEpEaauHn:
TEIUIONPOBOJHOCTh, KOHBEKIMS, H3Iy4YEHHUE. YJIeIbHas TEIUIOEMKOCTHh BEIIECTBA.
KosuecTBO TEmIOTH NpH TeIoNepeaaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBbIi 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne nepBOro 3akoHa TEPMOAMHAMUKHM K H3omporeccaMm. ['padpuyeckas
UHTEpIpeTalys paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

Ternosble MamuHbl. [IpuHIMOBL AeHcTBUS TeMIOBBIX MalvH. [IpeobpazoBanus
SHEPrud B TEIUIOBBIX MamuHax. Ko3@puuueHT mnone3Horo AEMCTBUS TEMJIOBOM
maruHbl. [{ukn KapHo u ero xo3guiiMeHT mojie3HOro JAEHCTBUSA. DKOJOTUYECKUE
po0JIEMbI TEIII0IHEPTETHKHY.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb
BHYTPEHHETO CrOpaHMsi, ObITOBOW XOJOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTpEHHEM HHEpruM Teja MpH COBEPIICHUU pabOThI: BBUIET
MpoOKM W3 OYTBHUIKA TIOJl JEMCTBHEM CKATOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIMS).

N3MeHeHne BHyTpeHHEH dHEpPruu (TeMIiepaTyphbl) Tea IpH TeIioneperaye.

OnpIT M0 aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoi TypOMHBI, IBUTaTellss BHYTPEHHErO CrOpaHHUs, PEAKTHUBHOIO
JBUTATEIIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmonanusn eeuyecmea. Pazoevie nepexoovl



[TapooOpa3oBanue u koHAeHcarus. Vcmapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAA BIAXHOCTh BO31ayxa. HaceimeHHsli mnap. YaenbHas TEMIOTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KATICHUS OT J1aBJICHHUS.

TBépnoe teno. Kpucramnmuueckue u amopdHbie Teina. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHbIE Marepuanbl. [lnaBrnenue u
KpUCTa/UTH3aIys. Y AesibHas TerioTa miaBiieHus. CyOoaumarus.

VYpaBHeHue TEII0BOro OanaHca.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJyYEHUS COBPEMEHHBIX MaTepUajoB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenue npu NoHW>KEHHOM J1aBJIEHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3MepeHrne 0THOCUTEIBbHOM BIIa)KHOCTH BO3YXa.

Pa3znen 4. JiaekTpoguHaMHUKa

Tema 1. dnekmpocmamuxa

OnexTpusanus Tejl. DIEKTPUUYECKU 3apsd. J(Ba BUIA 3JIEKTPUUECKUX 3apsiIOB.
IIpoBOAHMKH, TUDIIEKTPUKH U TIOJYIIPOBOAHUKH. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsaa.

B3anmoneiictBue 3apsanoB. 3akoH Kynmona. TodeuHbId 3JIEKTpUUECKUN 3apsil.
Onextpuyeckoe none. Hanpspk€HHOCTh — 3nekTpuyeckoro  noias.  [IpuHowmn
CYyNEPHO3ULIMM DIEKTPUUECKUX TNoJIeH. JIMHMM HanpspKEHHOCTH JIEKTPUYECKOTO
TTOJISL.

Pabota cun snekrpoctatudeckoro nojis. [loreHuuan. Pa3HocTs MOTEHIMATIOB.
IIpOBOOHMKM U [HDJIEKTPUKUA B DJIEKTPOCTATHYECKOM Toiie. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL,
AIIEKTPOMETpP, IJNEKTpOCTaTHUYECKas  3alluTa, 3a3eMJICHHE 3JIEKTponpuOopoB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUSA DIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

IIpoBOAHMKH B DIEKTPOCTATUYECKOM IOJIE.



DnekTpocTaTHyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIONIAAM TUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopuvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCJIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO  TOKA.
Hcrounnku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETIH.

DNEKTPUYECKOE CONPOTUBIECHUE. YJIEIBHOE CONPOTUBICHUE BEIIECTBA.
ITocnenoBarenbHOE, IapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH JDxoyns—Jlennma.  MourHOCTb
ANEKTPUYECKOTO TOKA.

OJIEKTPOJABWKYIIAsi CWJIA W BHYTPEHHEE CONPOTHUBIEHHE HMCTOYHHKA TOKA.
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) aniekTpudeckoi nenu. Kopotkoe 3aMbIkaHue.

DNeKTpOHHAs IPOBOJUMOCTB TBEPIBIX METAIIOB. 3ABUCUMOCTD COIPOTUBIICHUS
METAJLIOB OT TeMItepaTypsl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHKHY. CoOcTBeHHas U IIpUMECHas ITPOBOANMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomxynpoBoAHUKOBBIE IPUOOPBHI.

OnNeKTpuyecknid TOK B pacTBOpaXx M pacilaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DIIEKTPUYECKHAN TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN pa3psl.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIIEpMETD,
BOJITMETP, pPEOCTaT, MCTOYHUKM TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHbIA AHO/,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOJHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LWJIWHIPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CmeniaHHOE COeAMHEHNE TPOBOAHUKOB.

[IpssMmoe wu3mepeHue BIEKTpPOABMXKYyLIEH cuiibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3LyXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3ydenue cMenIaHHOTO COSIMHEHUST PE3UCTOPOB.

W3mepenune SICKTPOABMKYIICH CHJIBI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COTIPOTUBIICHUSI.

Hab6nronenue amektponmsa.

Me:xknpeaMeTHbIe CBSI3H

Nzydyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
y4EéTOM COACpXKaTeIbHBIX MEXKIPEIMETHBIX CBsI3e C KypcaMHd MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle nousamusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHHWE, Hay4yHBIM (HakT, THIOTe3a, (U3MYSCKas BEIMYMHA, 3aKOH,
TEOpusl, HAOIIOACHHE, YKCTIEPUMEHT, MOJICIIMPOBAHHE, MOJICITh, U3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbI ypaBHEHUH, TMHEHHAsS QYyHKIH, nmapadouia,
runepbona, ux TpadUKH W CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIUHU: CHHYC,
KOCUHYC, TAHI'CHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYCCKOE TOXKIACCTBO, BEKTOPBI
Y UX MPOSKIIMK HA OCH KOOPWHAT, CIIOXKCHHE BEKTOPOB.

Buonocus: MexaHwdeckoe ABW)KCHHWE B JKWUBOW mpupone, nuddysus, ocmoc,
TETUIOOOMEH KUBBIX OPTaHW3MOB (BHJBI TEIUIOTIEpEaadd, TEIUIOBOC PaBHOBECHE),
JIEKTPUICCKHUE SIBIICHUS B YKUBOH MPHUPO/IC.

Xumusi: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs. Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJKOCTEU U Ira3oB,
AJIEKTPUICCKUE CBOWCTBA METAJIIOB, AIICKTPOIUTHICCKAS TUCCOIHAIIHS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBIKCHHI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET
TPEHHS B TEXHHKE, MOIMIUITHUKH, WCIIOJb30BAaHNE 3aKOHA COXPAHCHHS HMITYJIbca B
TEXHHUKE (pakeTa, BOMOMET W JIPYTHE), IBUTATEIb BHYTPEHHETO CTOpaHUs, IMapoBast
TypOWHa, OBITOBOH  XOJOMWIBHWK, KOHIWIIMOHEP, TEXHOJOTHUU  IOJyYCHUS
COBPEMEHHBIX MaTepUAIIOB, B TOM YHCJIIC HAHOMATepUaJOB, M HAHOTEXHOJIOTHH,
JIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE DJICKTPOIPHOOPOB, KCEPOKC, CTPYHHBIH
IOPUHTEP, DJIEKTPOHArpeBaTeIbHbIC MPUOOPBI, SJICKTPOOCBETHTEIbHBIC MPUOOPHI,
raJibBaHUKa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3mka» Ha YpPOBHE CPEIHEro OOIIero
obpazoBaHus (0a30BBIM YpPOBEHb) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIIETYIOUTUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUSA yueOHOro mnpeamera «Pu3MKay JAOHKHBI
OTpaxkaTb TOTOBHOCTb W  CIIOCOOHOCTh OOYYaIOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, paCHIUPEHHE KU3HEHHOTO
OIbITa U OIbITA ACATEIIBHOCTA B IIPOLECCE pPEeaJv3alld OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM OOYYaroIlIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKUX  TyMaHUCTUYECKUX U
JEMOKPATHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JHESTEIBHOCTh B HMHTEpPECAX TPaXKAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHUE B3aMMOJIEMCTBOBATHh C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUSMU U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JIOCTHXXEHUIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH M TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YHCIJIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOIl HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pa3Iu4HbIM chepam npopecCHOHATBHON ASSITENbHOCTH, B TOM YHCTIE
CBS3aHHBIM C (U3UKOH U TEXHUKOH, YMEHHE COBEpIIaThb OCO3HAHHBINA BBHIOOP
Oyxayuieil mpodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO M CaMOOOpPa30BaHHIO B 00JacTH
(GU3MKH Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTb  JKOJIOTUYECKOH KYJBTYpBl, OCO3HaHHE IJI00ATBHOIO
XapakTepa 3KOJOTHYECKHUX IpobiIeM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JIEHCTBUM B OKpYXKArOLIEH Cpele Ha OCHOBE
3HAHUSA LIEeJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacIIMpEeHne ONbITA AEATEIBHOCTA YKOJOTUYECKON HANPABIECHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YyHOM [EATEIbHOCTH, T'OTOBHOCTh B IpoOLECCe
U3y4eHUsl (PU3MKHU OCYIIECTBISATh MPOECKTHYIO M HCCIIEI0BATENbCKYIO JEATEIbHOCTh
VWHIVBUAYAJIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble Jijornuyeckue AeMcTBHUA:
CaMOCTOSITEIILHO dbopMyIHpOBaTh u aKTyaJIn3UupPOBATh podiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENN JICSITEIBHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUH HUX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX (PU3UUECKUX
SIBJICHUSIX
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJEMBI C yYETOM aHaIM3a HMEIOIIHUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCJICICTBUH €SI TEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJHATH pa0OTY B YCIOBUSX PEATbHOTO, BUPTYATBHOTO H
KOMOMHHPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciienoBarTe/IbCKHeE IeiiCTBUS .
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU IOHATHUSMU WM METOAAMHU
(puznyecKoil HayKu;
BJIaJIETh HaBBIKAMHU Y4EOHO-MCCIICIOBATEIHCKOW M MTPOCKTHOM JIEITEIHHOCTH B
obnact (U3MKHU, CMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IIOHUCKY



METOJIOB pelieHus1 3amad (U3UYECKOTO COJEp)KaHMs, MPUMEHEHHIO DPa3INdHbBIX
METO/IOB ITO3HAHWS;

BJIAQJIeTh BHUJAMHU JACSITEIPHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWS, €ro
UHTEPIPETAllUY, MPEOOpPa30oBaHUI0O H TMPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTyaIHsIX, B TOM YHCIIC TIPU CO3/TaHUH YICOHBIX MPOEKTOB B 00J1aCTH (HPU3UKU;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3W HW  aKTyaJIM3WpoBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ peIeHus, HaXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX
YTBEPXKACHUI, 3a7]aBaTh MApaMETPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TOMyUYECHHBIC B XOJIC PEIICHUS 3a/Ia4ll pe3yIbTaThl, KpUTHUECKH
OIICHWBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (GOPMYyIHMPOBATh COOCTBEHHBIE 3a7aud B 00Opa30BaTENIbHOM
NeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUSI 1O (U3MKE B MPAKTHYECKYI0 00JIacTh
KU3HEICATCITHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IacTeH,

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BIIQZICTh HABBIKAMHU TIOMyYeHHS WH(OpMAIuu (U3HUECKOTO COACPKAHUS U3
MCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIICCTBIISTh TIOWCK, AaHAJW3,
CUCTEMATH3AIMI0 W WHTEpHpeTanuio WHGOPMAIMK pPa3IUYHbIX BUAOB U (HopM
IIPE/ICTaBIICHNUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

HCITOJIB30BaTh CPEACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHNA
B PCHICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
coOmoaeHueM TpeOOBaHMM OSPrOHOMHKH, TEXHHUKH OC30MAaCHOCTH, THUTHCHBI,
pecypcocOepexeHurs, TMPaBOBBIX M JTHUYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30I1acHOCTH;

CO371aBaTh TEKCThI (PU3NYECKOTO COACP)KAHUS B PA3IUYHBIX (OpMaTax ¢ yIETOM
Ha3HauYeHUs] WHGOPMAIIMN U IIEJIEBOM ayJUTOPUH, BBHIOMpPAs ONTHUMAIbHYIO (Hopmy
MIPEICTABJICHUS ¥ BU3YATU3allUN.

KomMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIe JeHCTBUS:
OCYIIECTBIISATH OOIIEHNE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU JAESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(QIUKTHBIX CUTYalluil U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;
IIOHMMATh M MWCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW W WHIMBUAYAJIBHOU
paboThI;



BbIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JEHCTBHI ¢ y4€ToM 0OIIuX
MHTEPECOB M BO3MOXKHOCTEN Ka)/JI0T0 WieHa KOJIJICKTHBA;

NpUHUMATh [T  COBMECTHOM  JESTEIbHOCTH, OPraHW30BHIBATH |
KOOPIMHUPOBATh JAEUCTBUSL TO €€ JOCTHKEHMIO: COCTAaBJIATh IUJIaH JCHCTBUIA,
pacmpeneniaTb poiaud ¢ Y4ETOM MHEHUM YYaCTHHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXJOTO yYaCTHHUKA KOMaHMABI B OOIINIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MPOEKTH, OIEHMBATh HJAEU C TMO3UIMH HOBH3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHMUECKOE TMOBEACHHE B  Pa3IUYHbBIX
CUTYaLUsX, IPOSBIIATH TBOPYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENIbHYIO JEATEIBHOCTh B 00JacTu
(U3MKM W aCTPOHOMHHM, BBISIBISATH HPOOJIEMBI, CTaBUTb U  (OPMYJIMPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IJIaH BBINOJIHEHUSI TPAKTUYECKONM paboOThl € Yy4ETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYAUINH B 0071aCTH (DUUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaIeTh HABbIKAMU MO3HABATEIbHON pedekcuH KaKk OCO3HAHMS COBEPIIAEMBbIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU AJid OLEHKU CUTYyallud, BHIOOpAa BEPHOTO
peleHns;

YMETh OLICHMBaTh PHUCKHM M CBOEBPEMEHHO MNPHUHHUMATh PELIEHUS M0 UX
CHIKEHHIO;

OpUHUMATh MOTUBBI W apryMEHTbl JIPYTMX I[P aHalu3€ pPe3yJIbTaToOB
NEeATEIIbHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX TMpU aHaIM3€ pPe3yJbTaToOB
JeSITeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OLUIHOKH.

B mporuiecce moCTHXEHHS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBbI O
¢uszuke AN ypoBHSA  CcpeAHEro o0mero o0pa3oBaHHA Yy  OOyYaromIMXcCs
COBEpIICHCTBYETCS AMOIIMOHATBHBIN WHTEIJICKT, IpeInoiararomn
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJETh HANPAaBICHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHON Cdepsl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMsI, BKIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEJECHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOUIEH CTpPEMJIEHUE K JOCTHKEHHUIO LIENU U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOIS U3 CBOHUX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE
JAPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBIEHUU OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
APYTUMH JIOABMHE, 3a00TUTHCS, IPOSBISTH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry oOyuenust B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MIpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKON €S TEIIBHOCTH JIIOJIEM;

YYUTHIBATh TPAHUIIBI TMPUMEHEHUS] HW3YYEHHBIX (U3UUECKUX MOJCIICH:
MaTephalibHasi TOYKA, MHEpLHUadbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEO,
UJICAIbHBIN Ta3, MOAEIU CTPOCHUS Ta30B, KUIKOCTEW M TBEPIBIX TEJI, TOUYCUHBIN
AIEKTPUYUECKUH 3apsij] PU PeIIeHNH (PU3NYECKHUX 3a]1ay;

pacno3HaBath (U3MYECKUE SBJICHHS (TIPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHMUS BELIECTBA H
AJIEKTPOJAMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE,
cBO0O/IHOE MajicHUE TeJ, ABMKEHHUE TI0 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBHUE Te,
mubdy3usi, OpOyHOBCKOE MABUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPHABIX TeT,
M3MEHEHHE O00bhEMa TeNl MpU HArpeBaHWM (OXJIAXKICHHUH), TEIUIOBOE pPaBHOBECHE,
UClIapeHue, KOHJAECHCALUs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIEHUE, BIIAXKHOCTH
BO3/yXa, OBBILICHUE JAaBJICHUs T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b



MEXKJy MapaMeTpaMu COCTOSIHUS Ta3a B H30Mpolieccax, SJICKTpU3alMs Ted,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OMKCHIBATH MEXAaHUYECKOE JBUKEHHUE, HCIONb3ys (U3NYECKHe BEIUMYUHBIL:
KOOpAWHATA, My Th, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJIa, UMITYJIbC
TeNla, KUHETHUYEeCKash HHEprusi, NMOTEHIMajbHas SHEpPrus, MEXaHWdecKas paldoTa,
MEXaHWYeCKass MOITHOCTh, TPU ONMUCAHWW TMPABUIBLHO TPAKTOBATh (PU3MUECKHMA
CMBICJI UCTIOJIB3yEMBIX BEJIMYWH, NX 0003HAYCHUS W €IUHUIIBI, HAXOAUTH (OPMYJIBI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMUYMHAMU;

ONMUCBHIBATh HW3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBJICHUS,
UCTIONB3ysl (DU3UYECKHME BEJIWYWHBI: JABJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi AHEPIrusi XaOTHYECKOTO JBHXKCHUSI MOJEKYJ, CpEeIHEKBaJpaTH4HAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI HSHEprus, padora rasa,
KOO DUIIMEHT TOJIE3HOTO JEHWCTBUSI TEIJIOBOTO JBUTATENsI; MPU  OINKUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HUCIIOJB3YyEMbIX BEJIMYMH, HX
0003HaYEHUS U €IMHUILIBI, HAXOUTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMUUHY C IPYTUMH BEITUUMHAM;

ONMUCBHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHUE
ABJICHUS (ITPOLIECCHI), UCIOJIb3Ysl (PU3MYECKHE BEIMYUHBL: DJIEKTPUUYCCKUN 3aps,
AJIEKTPUUYECKOE TO0JIe, HANPSHKEHHOCTh MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB,;
MIpU ONKMCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIIOIB3YEMbIX BEITUYMH,
ux OO0O3HAUECHHMS W EIUHUIIBI, YKa3blBaTb (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(U3MYECKYIO BEIMUUHY C JPYTUMH BEINYHHAMY;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl M SIBJICHUS, HCIOIb3ys (HU3UUYECKUE
3aKOHBI M MPUHIUIBE: 3aKOH BcemMupHoro Tsarotenus, |, 1l u |1l 3akons HeroToHa,
3aKOH COXPAaHECHUSI MEXaHWYECKOW SHEPruH, 3aKOH COXPaHEHUsI UMITYJIbCa, MPUHIIUIT
CyNEepHoO3UMLIMA CWUJI, MPHUHIUI PABHONPABUS HWHEPUHUAIBHBIX CHCTEM OTCUETA,
MOJIEKYISIPHO-KMHETUUECKYIO0 TEOPHIO CTPOCHHS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW HIHEPruy TEIUIOBOTO JABMKEHHUS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEPaTypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS JICKTPUUECKOTO
3apsiia, 3akoH KysioHa, mpu 3ToM pasinyarh CIOBECHYIO0 (hOPMYJIHUPOBKY 3aKOHA, €T0
MaTeMaTU4YeCKOe BBIPAKCHUE U yCJIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBUS UX OE€30MAaCHOTO HCIOJb30BaHUS B TMOBCEIHEBHOM
KU3HU;

BBITIOJTHATHh DKCIIEPUMEHTHI TI0 HCCIEIOBaHHMIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEPEHUN, MpPHU HSTOM
dbopmyrpoBaTh MpodIeMy/3aqady U TUIOTE3y YUEOHOTO SKCIEPUMEHTa, cCoOOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO0 000pYI0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;



OCYIIECTBISTh MPSMbIE U KOCBEHHBIE M3MEpPCHUS (M3UYECKUX BEITUYHH, TPU
OTOM BBIOMPATh ONTHUMANBHBIA CIOCOO0 HW3MEPEHHsS] W WCIOJIb30BaTh HW3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3MYEeCKUMHM  BEIMYMHAMH  C
WCMOJIb30BAHUEM MPSIMBIX HW3MEPECHUM, NPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(GbuKCHpOBaTh PE3yJIbTAThI MOJYYCHHOW 3aBUCUMOCTH (YU3UYECKUX BEIWYWH B BHIIC
TabuIl U TpauKOB, /1e7aTh BHIBOBI MO Pe3yIbTaTaM UCCIICIOBAHUS;

coOmo/IaTh MpaBujia 0€30MacHOro TpyJa NpH MPOBEICHUU HCCIEAOBAaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOH U TMPOEKTHOMN
NEATENbHOCTH C HCIONb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pyn0BaHUs;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JIaHHON (PU3UYECKON MOJIEIbIO, UCTIOIb3YS
¢du3ruecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3aJladyd BhIOUpATh
(bU3HUECKYI0 MOJIEb, BBIJCIATh (PU3UMUECKHE BEIUYUHBI U (HOPMYJIIBI, HEOOXOAUMbIE
Il €€ pelIeHus, MPOBOJUTH PACUYETHI W OLEHHUBATH PEATBHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETUYUHBI;

pelIaTh KauyeCTBEHHBIE 3aJ1aul: BBICTPAMBATh JIOTMYECKU HEIPOTUBOPEUUBYIO
LEMNOYKY PAaCCyXICHHM C OINOpOM Ha U3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;

HCIIOJB30BaTh MPU PEUICHUM YUEOHBIX 3aJlad COBpPEMEHHBbIE MH(OPMAIIMOHHbBIC
TEXHOJIOTUU [JI1 TIOWCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALMU W TPEACTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJAPHOM WH(OpMAlMU, TOJYYCHHOW U3 Pa3TUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU JJIS
obOecrieueHrs 0€30MacCHOCTH TIPH OOpaIlleHWd C MpUOOpaMU M TEXHUUYECKUMU
YCTPOMCTBAMM, JISI COXPAHEHHUsS 3J0pOBbS U COOJIIOJCHHUS HOPM 3KOJIOTMYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CPELIE;

paboTaTh B TpYMIE€ C BBIMOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pACHPENeisaTh OOS3aHHOCTH U
IJIAHUPOBATh JACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, AJI€KBATHO OIICHWBATh
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIBI B PEIIEHHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xoniy o0yuenust B 11 kiacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TpUMEPaX pojib U MecTo (u3uku B (GHOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbl MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUUYECKOU NEATEIBHOCTU JIFOJAEU, LEJIOCTHOCTh M E€IUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;



YUYUTHIBATh TPAHUIBl TPUMEHEHUS H3YUYCHHBIX (U3MUECKUX MOJETCHl:
TOYEYHBIA DJIEKTPUYECKUW 3apsl, Jyd CBETa, TOUYCUHBIM HCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIe]Ib aTOMHOTO Siipa MU pelieHuu (GU3NYEeCKUX 3aj1ay;

pacno3HaBath (U3MUECKUE SBJICHHS (TIPOLECCh) U OOBSCHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKH W KBAHTOBOW (DU3MKHU: 3JEKTpHUECKas MPOBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEWUCTBUS TOKa, B3aMMOJCHCTBHE
MarHMTOB, 3JIEKTPOMAarHUTHAsI MHTYKIUS, I€MCTBHE MarHUTHOTO TIOJISl HA MPOBOIHUK
C TOKOM W JBIKYLIMHCSA 3apsll, AJIEKTPOMarHUTHbIE KOJICOAHUS U BOJIHBI,
IPSIMOJIMHEWHOE pacnpocTpaHeHue CBETa, OTpa)xeHue, pesIoMJICHHE,
unTepdepentus, audpakuus W OOJSApU3AMS  CBETa, JUCIEpPCHUS  CBETA,
doTosnexTpuaeckuii d3hdext (dhoTodrddexT), cBeTOBOE NaBICHHE, BO3HUKHOBEHHE
JUHEMYaToro CHeKkTpa aroMa BOJOPOJAA, €CTECTBEHHAass W  HUCKYCCTBEHHAs
PaANOAKTUBHOCTH;

ONUCHIBATh M3YUYCHHBIE CBOMCTBAa BeLIECTBA (AJIIEKTPUUECKHE, MArHUTHBIE,
ONITUYECKHUE, dTCKTPHUECKYIO TPOBOAUMOCTD PA3INYHBIX CPEI) U IIEKTPOMArHUTHBIC
ABIIEHUS (MIPOLIECCHI), WCIONB3Yysd (U3NYECKUE BEITUYMHBI: IJIEKTPUUYECKUN 3aps,
CHJIa TOKa, 3JIEKTPUUECKOE HaIPsDKEHUE, DJIEKTPUUECKOE CONMPOTHUBIIEHUE, PAa3HOCTD
MOTEHIINAJIOB, 3JEKTPOJBIDKYIAs cujia, paboTa TOKa, MHAYKIIMS MarHUTHOTO TOJIA,
cuiia Ammepa, cuna JlopeHiia, HHIyKTHBHOCTD KaTYIIKU, SHEPTUS dJICKTPUUECKOTO U
MarHMTHOTO TOJIEH, TIEPHO] U YacToTa KoieOaHui B KoyiebaTeTbHOM KOHTYPE, 3apsia
U cujia TOKa B MPOIIECCe TapPMOHUYECKUX DIIEKTPOMATrHUTHBIX KoJjieOaHui, pokycHoe
pPAcCTOSTHUE WM ONTHUYECKas CUJia JIMH3bI, TPU ONMHUCAHWM TPABWIBHO TPAaKTOBAThH
(u3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS W EIUHUIIb,
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE TAHHYIO (DU3MUECKYIO BEIMUYWHY C IPYTHMH
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJIb3Y
(uznyecKkue BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa
CBETa, SHEPTUs U UMITYJIbC (HOTOHA, EPUOJ MONIypacaga, SHEPTUs CBSI3U aTOMHBIX
sfep, MpU ONMHCAHWM TPaBWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIIOIb3yEeMbIX
BEJIMYWH, NX 0003HAYCHHS U SUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKYyI0 BEIUYUHY C APYTUMHU BEIMYUHAMH, BHIYUCIATH 3HAUCHHE (DU3MUECKON
BEJTUYNHBI;

aHAIM3UPOBATh (PU3MUECKHE MPOIECChl M SBICHUS, HCIONB3Ys (pU3nueckue
3aKOHBI W TPUHIMIBL: 3aK0OH OMma, 3aKOHBI TIOCTIEAOBATEIBHOTO M MapalieIbHOTO
COCIMHEHUsI IIPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
MHAYKIHMH, 3aKOH MPSIMOJUHEHHOr0 pacnpoOCTpaHEHUsS] CBETa, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHBI TPEIOMJICHHS CBETa, ypaBHeHUE OiWHITeWHa s (porodddekra,
3aKOH COXPaHEHWs DJHEPTUH, 3aKOH COXPAHEHHS HWMITYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHMsI MAacCOBOTO 4HCIa, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacnajaa, MpHU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY



3aKOHa, €ro MAaTeMaTHUYeCKOE€ BBIPAKEHUE U YCJIOBHUS (TpaHMIbI, OOJIACTH)
MPUMEHUMOCTH;

OIIpE/EIATh HANPABICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO IMOJIsI IPOBOJAHUKA C
TOKOM, cuibl Amrnepa u cuiisl Jlopeniia;

CTPOUTH U ONUCHIBaTh H300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJHATh OKCHEPUMEHTHI 1O HCCIENOBAaHUIO (DU3HUECKUX SIBICHUN H
IPOLECCOB C MHCIOJb30BAHUEM MPSAMBIX W KOCBEHHBIX HW3MEPEHMI: IMpU ITOM
dbopmyMpoBaTh MpoodsIeMy/3ajiady M THUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOUpaTh
YCTaHOBKY W3 TPEUI0KEHHOTO 000py0BaHUS, TPOBOJUTH OMBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBJISATh MpPsIMbIE U KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MpPU
TOM BBIOMpPATh ONTUMAJIbHBIA CIIOCOO H3MEPEHUS U HCIIOJIb30BATh HM3BECTHBIE
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYUH C HCIOJIBb30BAHUEM IPSIMBIX
M3MEPEHHI: TPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHpPOBATh pE3YJIbTaThI
HOJy4YEHHOW 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TaOJIUL U IrpaduKoB, 1enaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;

cobirofaTh mnpaBwia 0€30MacHOr0 TpyJa MPU MPOBEIACHUM HUCCICIOBAHUMA B
paMKax y4eOHOro SKCIHEpPUMEHTA, Y4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOMN
NESATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a00OpaTOpHOro
000pyT0BaHUS;

peliath pacu€THbIC 3aJa4u C SBHO 3a/laHHON (PU3NYECKON MOJEINbIO, UCTIONb3YSI
(u3ruecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd BbIOMpATh
(U3HUECKYI0 MOJIENb, BBIACHATh (PU3NUECKHE BEIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE
JUIsL €€ peuleHus, NPOBOAUTH pacy€Tbl M OLICHMBATh PEAJIbHOCTHh IOJYYEHHOIO
3HaYeHUs] PU3NYECKON BEIUYMHBI,

pellaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY pacCyXI€HUW C OMNOpOMl Ha H3YyYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

MCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTMH Ui TOHWCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETalMM W MpPeICTaBICHUS
y4eOHOM M Hay4YHO-MOMYJAPHOM MHPOpMaLMU, TOJYYEHHOM U3 pPa3IHYHbIX
UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyI0 HHPOpMAILHIO;

OOBSICHATH TMIPUHIIMIIBI JCHCTBHS MAIIMH, MPUOOPOB M TEXHUUYECKUX yCTPOUCTB,
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOSKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHWE NPOLIECCOB OKPYKAIOUIEr0 MHUpa, B pa3BUTHUE
TEXHUKHU W TEXHOJIOTHIA;,

MCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU IS
oOecnieueHrs O€30MaCHOCTH TMpU OOpalleHMH C MOpUOOpaMH M TEXHUYECKUMHU



YCTPOUCTBAMH, JJISi COXPAHEHHS 30POBbS U COOJIONCHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBIMOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJEH,
IUTAaHUPOBATh PabOTy TPYyMMbl, PAIMOHAIBHO PACHIPENEIsITh OO0S3aHHOCTH U
IJIAHUPOBATh JICSTEIBHOCTh B HECTAHJAPTHBIX CUTYalUSIX, aJICKBAaTHO OIICHUBATH
BKJIaJ] KaXKJIOTO M3 YYAaCTHUKOB T'PYMIbI B PEIICHUE PAacCMaTPUBAEMOUN MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Apmaminica ! https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubmuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' ®Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24

Paspgea 4.

SJIEKTPOANHAMHUKA



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

41 DIIEKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4 [TocTosiHHBIM 31€KTpUUYeCcKUil TOK. TOKHU B 12 Bu6mmoteka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 ®usuka — Hayka o npupoae. Hayunsie 1 bubnnoreka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B hopMUpOBAHUN

2 COBPEMEHHOM i)a YHOU K(g I;I/IHII; MHpa, B 1 bubmorexa LHOK

P . P P 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHbHOCTH JIIOIeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, ckopocTsb, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEeHUe

4 PaBHOMepHOE NpsAMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHUE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MAACHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npmxenue. /[Bmkenne 1 bubmuorexa [JOK
MaTepHATBbHOU TOYKHU IO OKPYKHOCTH 26.09.2023  https://m.edsoo.ru/ffOc3ada
[IpuHnmn oTHOCKUTENBHOCTH [ anumnes.

8 HHeprmanbHble CUCTEMBI OTCUETA 1 bubmorexa HOK

puv ’ 26.09.2023  https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproTOHA
Macca tena. Cuina. [punnun
9 Cymepno3uiuu cui. Bropoii 3akon 1 bubmmorexa [TOK
yHepHosH - TOPOH 03.10.2023  https://m.edsoo.ru/ffoc3be8
HreroToHa ast MaTepuanbHON TOYKU
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Tperuii 3akoH HproToHa 111

bubmuorexa [JOK

10
MaTepUaIbHBIX TOUEK 03.10.2023 = https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [TOK

P 10.10.2023  https://m.eds00.ru/ff0c3d00
CKOPOCTh
bubmuorexa [JOK
12 C .3 I'yka. B
#1113 YHPYTOCTH. JAKOH © yia. Dee Tella 10.10.2023  https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.
13 Cuna Zﬁn OTI/IBJIe}(IbI/I(l:I If )71 BI/IE(GHI/II/I bubmorera [JOK
P P 17.10.2023  https://m.edso0.ru/ffOc3f76
Tesa B KUAKOCTU WJIH raze
[TocTynaTenbHOE U BpanmaTeIbHOE

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnmnoreka [JOK
MowmenT cuibl. [1nedo cumbl. YcnoBust 17.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBeCHS TBEPAOIO TEJIa
HNMnynec MaTepuanbHOM TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnunoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 24.10.2023 = https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sneprusi MaTepuanbHONR bubnunorexa [JOK
Touku. Teopema 00 U3MEHEHUN 24.10.2023  https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU
[ToTenumansHas SHEPTHsL.

[ToTennmansHas SHEPTUS YIPYTO

17 edo ffm OBaHHOM l'II) )KZHIIjIy bubmmorexa LIOK
ACHOPMHID 24 i 07.11.2023  https://m.edsoo.ru/ffOc461a
[ToreHnMaIpHAs SHEPTHS TEJIa BOIH3U
MMOBEPXHOCTH 3eMJIH
[ToTennmanpHbIe U HEMOTEHIUAIBLHEIE

18 cuibl. CBs3b paOOThI HETTOTEHIIMATBEHBIX bubmmorexa [JOK

' p ! 07.11.2023 = https://m.edsoo.ru/ff0c478c

CHJI C I3MEHEHHEM MEXaHHISCKOM
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpPaHCHUA MEXaHUYECCKOM OHCPIrun

JlaboparopHas pabota «MccrnenoBanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPruu Teia Ha
IIpUMEpE PacTSKEHUS] pE3UHOBOTO
KTyTay

14.11.2023

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHbBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KHMHETUYECKOUM Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

Xapakrep JBUKECHUS U B3aUMOJCHCTBUS
yacTul BeuiecTBa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEN

14.11.2023

21.11.2023

21.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.

ITocrosannas ABoraapo

TemoBoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Ienascus

HNneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHnne MKT

28.11.2023

28.11.2023

05.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUur
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

05.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

12.12.2023

28

JlaboparopHas pabota «MccrnenoBanme



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

3aBUCHUMOCTH MEX]y I1apaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 ra3za

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

12.12.2023

bu6mmoreka [IOK

29
rpaduyueckoe npeacTaBIeHNE 19.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
30 crocoObI e€ n3MeHeHust. KonmmuectBo bubmmorexa [JOK
) 19.12.2023  https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHsIsI SHEpTHs
OJIHOATOMHOTO HJICaTHbHOTO Ta3a
31 Buasl Temonepenaun bubmorexa LHOK
8 pet 26.12.2023 @ https://m.edsoo.ru/ff0c5c36
Y enbHas TEIUIOEMKOCTH BEIIESCTBA.
32 KonnuecTBO TEIIOTHI IpH bubmorera [JOK
P . 26.12.2023 @ https://m.edsoo.ru/ff0c5c36
Terutonepenade. AauadaTHbIN Mporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TO bubnuoreka [IOK
IPUMEHEHHE K N30IpoLeccam 09.01.2024  https://m.edsoo.ru/ff0c5efc
34 HeoOpatuMocTh mpoIieccoB B MPUPOIE. bubnuotexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHN 09.01.2024  https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TernmoBoit bu6mmoreka [IOK
MaIITuHbI 16.01.2024  https://m.edsoo.ru/ff0c600a
K KII
36 uxi Kapro u ero KITJ] 16.01.2024
37 DKosoruyeckue npoodaemMbl
TEIJIOOHEPTEeTUKU 23.01.2024
38 O6o06maromuii ypok «MonexkysipHast bubnuorexa [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) 23.01.2024  https://m.edsoo.ru/ff0c6938
KonTponpHas pabota mo Teme
39 «Monekynspras pusuka. OCHOBBI bubmmorexa [JOK
YAp ’ 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKI
40 [TapoobpazoBanue 1 KOHIEHCAITHS. bubnmoreka [JOK
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Hcnapenue u xuneHue 30.01.2024  https://m.edsoo.ru/ff0c63b6

41 AOCOII0THAS U OTHOCHUTEIIbHAS bubmuorexa [JOK
BJIQXKHOCTh BO3yXa. HacklleHHslii map 06.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u

42 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubnmoreka [JOK
KpucTayuioB. JKuIKue KpUCTaLIbI. 06.02.2024  https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepUalIbl
[TnaBneHne U KpUCTAIUTH3AITHS.

43 Y enbHas TEIUIOTa IUIABICHUS bubmorera [JOK

' 13.02.2024  https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK

44
Ypaereitie Teroeoro bananca 13.02.2024  https://m.eds0o.ru/ff0c6820
DneKkTpu3zanus Tei. DNeKTPUIECKUn

45 3apsia. JIBa BUIa DIEKTPUYIECKUX bubmorexa HOK

’ 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOAHMKY, TUINEKTPUKH U
46 n(fn HILOBOLLHI/?KI/I 3a1<(r))H COXpaHEHUs bubmorexa HOK
P | P 20.02.2024  https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3aps/ia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kyona. Toueunslii 21eKTpUYECKUN bubmorexa HOK
Y ' 27.02.2024  https://m.edsoo.ru/ffOc6eed
3apsn
Hanpspk€HHOCTD 2IEKTPUYECKOTO TTOJTSL.

48 [TpuHIMI CyneprnO3UINH bubmuoreka [IOK
AJIEKTPUIECKUX ToJIeh. JImHnm 27.02.2024  https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTH

49 Pabota cuit 371eKTpOoCTaTHUECKOTo MOJsl. bubnmoreka [JOK
ITorennuain. PazHocTs mOTEHIIMATIOB 05.03.2024 | https://m.edsoo.ru/ffOc6f00
[TpoBOIHUKY U TUINIEKTPUKH B

50 BHI;KT i[)CTaTquI::KOM nolle bubmorexa HOK

P ) 05.03.2024  https://m.edsoo.ru/ff0c7018

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb
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51

52

53

OnexrpoéMkocTs. Konnencarop

DnEeKTPOEMKOCTH TJIOCKOTO
KOH/IeHCAaTopa. DHEPTus 3apsHKEHHOTO
KOHJIEHCATOpa

JlaGopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

12.03.2024

12.03.2024

19.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

19.03.2024

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

02.04.2024

56

[MocnenoBareabHOE, MapaLIeIbHOE,

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

JlaGopatopHas pabora «3yuenue
CMEIIaHHOTO COeIMHEHMSI PE3UCTOPOBY

02.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenma

09.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa AJid MOTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTHUBIICHUS

09.04.2024

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

59

SJ'ICI(TpOHHa}I IMPOBOAUMOCTD TBép,Z[BIX

METaJIOB. 3aBHCUMOCTh COITPOTUBJICHHUA

16.04.2024



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

METaJUIOB OT TeMIEepPaTyphl.
CBepxnpoBOIUMOCTb

DJIEKTPUUYECKU TOK B BaKyyMe.

00 CBoiiCcTBa JIEKTPOHHBIX ITYYKOB 16.04.2024
[TomrynpoBOIHUKH, UX COOCTBEHHAs U

61 IpUMecHas MpoBOAUMOCTh. CBOICTBA bubnmoreka [JOK
p—~n-nepexoa. IlosynpoBoIHUKOBEIE 23.04.2024  https://m.edsoo.ru/ffOc84ae
npuOOpbI
DNEKTPUYECKHIA TOK B PaCTBOPAX H

62 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 23.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIEKTPUUECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 bubnuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psal. MonHus. 30.04.2024  https://m.edsoo.ru/ffOc84ae
ITma3ma
DJeKTpudecKre MpUOOpPhl U YCTPOICTBA

64 U UX l'Il;)aKTI/I‘{eCKOl:; HpIEMeH;{HS. bubmmorexa [OK

30.04.2024  https://m.edsoo.ru/ff0c86fc

[IpaBuna TexHuKH 0€30MaCHOCTH

65 O6o0maromuii ypok bubnunorexa [JOK
«DNEKTPOAUHAMHUKAY» 07.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnexrtpocraruka. [locTosHHBII bubmuoreka [IOK
aneKTpruieckuil ToK. TOKM B pa3inuuHbIX 07.05.2024  https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHblit ypok. KonTponbHas pabora bubnnorexka [JOK
o Teme "DieKTpoauHaMuKa" 14.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600mmaomui ypok bubnuorexa [IOK
no treMam 10 knacca 14.05.2024  https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
IlocTostHHEIE MAarHUTEI U UX
1 B3auMoAcricTBHE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON HHIyKIIUU
MarsuTHoO€ 1oJjie TPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. B3aumoneiicteue 1 buGnuorexa [IOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 Jlaboparopuas pabora «/3ydcHne 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
4 JlaboparopHas padora «VMccinenoBanue 1 1 bubmorexa LHOK
. patop P https://m.edsoo.ru/ff0c9acO
NEHCTBHS MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM
JleficTBE MarHUTHOT'O MOJIS Ha
5 TIBIK I0CS 3aPSHKEHHYI0 YaCTHIL 1 bubnnorexa [TOK
yuy P M Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnexTpoMarHuTHas HHAYKIHS. [ToTok
5 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHIYKIMHA. 3aKOH AJIEKTPOMarHUTHOM
nHaykunn @apanes
7 JlaGopatopnas pabora «lccnenoBanue 1 1 bu6muoreka [JOK
SIBJICHUS DJIEKTPOMAarHUTHON UHIYKLIUW https://m.edsoo.ru/ff0cal50
8 NunykTuBHOCTD. SIBICHUE 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

camounaykiuu. 1C caMOMHIYKIIUU.
OHeprus MarHUTHOT'O TOJIS KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs II€Yb

10

11

12

O6o6maromuii ypok « MarauTHoeE ToJIe.
SHGKTPOMaFHI/ITHaSI WHIAYKOUS

KonrponsHas pabora 1o Teme
«MarsuuTHoe 1oJje. DJIeKTpOMarHuTHas
WHTY KIS

CB00OOIHBIE MEXaHUYECKHE KOICOAHM.
I"apmonnueckue koneOaHus. Y paBHEHHE
rapMOHUYECKUX KOJICOaHHIA.
[IpeBparteHue sHEPrUN

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmuoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabora «ccnenoBanue
3aBUCUMOCTH I€PUOJa MAJIBIX
KoseOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl TPy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIE€OaHUSAMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarmnmx

but6mmoreka [IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KosieOaHusx. BoIHy X 1eHHbBIC
MexaHH4eCcKHe Koiiebanus. Pe3onanc.
BbIHy X IeHHbBIE 3JICKTPOMArHUTHBIC
KoJeOaHus

https://m.edsoo.ru/ffOcbb86

17

IlepemenHnsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIUTYHOE U
JEHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
neperaya u norpedaeHue
JIEKTPUYECKON IHEPTUU

19

20

21

22

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKA, JTMHHUI
JJeKTpoIepesady

OKOJIOTrM4eCKNE PUCKU TIPU
MIPOU3BOJICTBE IIEKTPOIHEPIUH.
Kynberypa ncnons3oBanus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

MexanudecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunpie U IPOIOJIBHBIE BOJTHBI

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

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

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcca54

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoMcTBa U cKopocTh. [Ikana
3J€KTPOMAarHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIB paIUOCBS3U U TEIICBUICHHS.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

PazButue cpencts cBsa3u. Paguonokanus

KontponbHas padota «Konebanus u

bub6nmoreka [IOK

25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpOCTPaHEHUE
26 CBiTa B OJIHOPO, HI:)fI cpe epTO‘quHBIﬁ bubmmorexa LIOK
AHOPOL peae. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgera. [loctpoenune nzobpaxkenuii B bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue csera. [lonnoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbIi bubmmorexa [JOK
yIP P - pel https://m.edsoo.ru/ff0cd7f6
YTOJI IOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlaboparopHnast pabora «M3mepenue bubnnorexa [JOK
MoKa3aTeJisi IPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
30 nuH3e. Dopmysia TOHKOH JIMH3BI brbmmorexa LTOK
+ PPy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 Jlaboparopnast pabota «HccnenoBanue
CBOMCTB M300paKEHUH B JINH3AX)»
Hucnepcus cBera. CloKHBINA COCTaB
30 6enoro csera. LIer. JlaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubmuorexa [JOK
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue mpruOOpbI U yCTPOICTBa U
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHUs
36 I'panHuIbl IPUMEHUMOCTH KJIACCUYECKOM bubmuotexa [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MexaHuku. [loctynarsl cnenuanbHON
TEOPUHU OTHOCUTEIIBHOCTH

OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

https://m.edsoo.ru/ffOcf862

37 3ameJieHre BpEMEHH U COKpaIlEHUE bubmmorexa LIOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTHUIlbl. CBSA3b MACChl C SHEPTHEH U bubmmorexa [IOK
HeL p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOs
Kontponbnas padota «Ontrka. OCHOBBI
39 CHeIraaIbHON TEOpUHr bubmmorexa [IOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE U HCCIIEJOBAHUE bubnnorexa [JOK
dbotorddekra. OnbiTel A. I'. CTonerora https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHEeHUE
42 QﬁHmTegI)Ha J'I(I:I(b(l)OTOZ)(b(l;eKTa bubmorexa LOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
43 Hasnenue ceera. Onwitsl [1. H. bubmuoreka [IOK
JleOeneBa. XMMHUYECKOE EHICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucrsa u
44 MPAKTUYECKOE TPUMEHEHHUE:
(dhoTodmeMeHT, (HOTOIATIYNK, COTHEUHAS
Oatapest, CBeTOINO/
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuoreka [{OK
KBAaHTOBOU ONTHKW https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnmorexa LHOK
PROP P t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
47 [Toctynater bopa bubnuoteka [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0dOafa

48

Nznydenue u mornomenue GOTOHOB MPU
[IEpPEX0/I€ aTOMa C OJJTHOTO YPOBHS
SHEpPruu Ha JIpyrou. Buasl ciekTpos

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIEe cBOiicTBa yacTull. BoaHEI ae
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4YCHHE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopna o onpexnenenuto cocrasa
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
U3Iy4YeHUs. BiusHue painoakTHBHOCTH
Ha JKMBBIC OPTaHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmaj. DIeKTpOHHBIN
Y IO3UTPOHHBIN OeTa-pacmnay. ['amma-
W3IIy4eHue

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SnepHble peakuuu. I nepHbIi peakTop.
[Tpobnemsbl, epcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1epHOMN
JHEPIreTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

55

DOnemeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOoHA. MeTo1bl HAOMIOACHUS U
PErucTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTanbHbIe
B3auMojecTBUsA. ETUHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bun 3Bé3gaoro Heba. Co3pe3ausi, spKue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0e38

56

57

58

59

3BE3 MBI, IIAHETHI, UX BUANMOC
nBrokenne. ConHeyHas cucreMa

Couuue. ConHeunass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE31

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3bI ITTaBHOM ITOCIIE0BATCIIHHOCTH.
BuyTpennee crpoenue 3BE3/1.
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXOKACHUH U 3BoJtonnu CoJHIA U
3BE3/1

Mnineunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue n nuxenune ConHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. PaszOeranue rajakTuk.

Teopus bonbmoro B3peiBa. Penukrosoe
u3iyyeHue. MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKN

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
YJeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(U3UKU ¥ ACTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTUHE MUPa

64

O6o0maromuii ypok. Pons ¢puzudeckoit
Teopuu B OPMHUPOBAHUH




MPEJICTABICHUI O PU3NUYCCKON KapTUHE
MuUpa

O6o06maromuii ypok. Mecro
¢bu3nvecKoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
HAy4YHBIX IPEJCTaBICHUN O IPUPOLE
66 PesepBHbIil ypok. MaruuTHoe moJie. 1
DNeKTpOMarHuTHas UHAYKIHS
67 PesepBHblit ypok. Ontuka. OCHOBbI 1
CHeIHabHON TeOpPUU OTHOCUTEIHLHOCTU
Pezepnsrii ypok. KBanroBas ¢usuka. bubnuoreka [IOK
68 1
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET






