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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpamma 1o ¢u3uke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl pa3padoTaHa Ha OCHOBE IOJIOXKEHHH U TpeOOBaHUN K pe3yiabTaTam
OCBOECHHSI OCHOBHOHM 00pa3zoBaTebHON MmporpaMMel, mpeacraBieHHbx B PI'OC COO,
a Tarke ¢ yuéroM ¢enepanbHOi pabodell MporpaMMbl BOCIHUTAHUS U KOHLEMIMHU
npenojaBanus yuyeOHoro mnpeamera «@PusMka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit deneparnuu, peasin3yonmx OCHOBHBIE 00pa30BaTelIbHBIC TPOTPAMMBI.

Copepxanue mnporpamMmbl 1O (U3MKe HampaBiIeHO Ha (OpMHUPOBaHUE
€CTECTBEHHO-HAYJYHOU KapTHHBI Mupa oOydarommxcs 10—11 wiaccoB mpu oOydeHun
ux (Qusnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIbHOCTHOIO MOAXOAA.
[Iporpamma no ¢usuke coorBerctByeT TpeboBanusiM GI'OC COO k nmiaaHupyeMbIM
JMYHOCTHBIM, NPEJAMETHBIM M METANPEIMETHBIM pe3yiabTaTaM OOYUeHHS, a TakKe
YYUTBHIBAET HEOOXOAWMOCTh pEaTU3alUl MEXIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAayUHBbIMU Y4eOHBIMH IpenMeTamu. B Heil onpenenstoTcss OCHOBHbBIE
HeNnu u3ydeHHus (U3MKM Ha ypOBHE CPEAHEro o0Iiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3yabTaThl OCBOCHHUS Kypca (DM3MKW: JMYHOCTHBIE, METAlPEIMETHBIC, MTPEIMETHBIC
(ma 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3nKe BKIIOYALT:

MJIaHUPYEeMbI€ pPe3yabTaThl OCBOCHUS Kypca (r3UKU Ha 0a30BOM YpOBHE, B TOM UHCIIE
MpeMETHBIE PEe3YAbTATHI MO TOJIaM 00yYEHUS;

COACPIKAHUC yqe6H0r0 npeamMeTa «Du3uka» 1o rojgam O6yLIeHI/I$I.

du3rka kKak HayKa o Hanboliee 00 X 3aKOHAX NMPUPOJIbI, BBICTYIas B KAUECTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIAJl B CHCTEMY 3HaAHUU 00
okpykatomem wMupe. IIKonbHBI Kypc (U3UKH — CHCTEMOOOpa3yIOIMi s
€CTECTBEHHO-HAYYHBIX Y4eOHBIX IMPEIMETOB, OCKOIbKY (p3uyecKue 3aKOHBI JIekKaT
B OCHOBE IMPOILECCOB U SIBICHUU, M3ydaeMbIX XUMHUEU, Ouonoruew, (u3n4ecKoit
reorpadueld U actpoHoMHEeH. Vicmons30BaHNe U aKTUBHOE MTPUMEHEHHE (U3HIESCKUX
3HAHMH OIpesenseT XapakTep U pa3BUTHE Pa3sHOOOpA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, IMOJYYEHHS HOBBIX MaTepUajloB C
3aJJaHHBIMH CBOMCTBaMH M Jpyrux. M3ydeHwe (pu3uku BHOCUT OCHOBHOHM BKJIAJ B
dopMHpOBaHNE  €CTECTBEHHO-HAYYHOH  KapTHHBI MHpa OOyJalONMXCS, B
dopMUpOBaHUE YMEHHUI MPUMEHSATh HAyYHBIM METOJl MO3HAHUS MPU BBINOJIHEHUHU
UMU Y4eOHBIX UCCIIETOBAHUI.

B ocHoOBY Kypca (u3uKu 1715 YpOBHSI CpeHEro o01ero oopa3oBaHus MoOJI0KEH
psA Uzel, KOTOpble MOYKHO PaCCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOEHHUS.

Wnes uenoctHoctT. B cooTBeTcTBMM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJCPKUT MaTepHall U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KITACCHYECKOM, TaK U COBPEMEHHOU (PH3UKH.

Unes renepanuszauuu. B cooTBeTcTBUM ¢ Hell wmarepuan Kypca (QU3HKA
00beIMHEH BOKPYT (pU3MUeCKUX Teopuid. Benynmm B kypce siBiseTcs GopMupoBaHue
MPEACTaBIECHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BELLECTBE U IOJIE.

WUnes rymanutapuszanuu. EE peanuzanus mnpeanonaraT HCHOJIb30BAaHUE
TYMaHUTApPHOTO TMOTEHIHala (U3MYECKOW HAyKW, OCMBICICHHE CBS3U Pa3BUTHS
(GU3M KN ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU U
HKOJIOTHYECKUMHU TTpOoOIIeMaMu.

Wnes npukinanHoil HanpaBieHHOCTH. Kypc ¢u3nku mpenmnonaraeT 3HaKOMCTBO
C HMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKECHUU H3YYEHHBIX
TEOPHUH U 3aKOHOB.



Wnes SKomoruzaluu peanu3yercsi TIOCPEICTBOM  BBEICHUS  DIIEMEHTOB
coZiep)KaHus, MOCBAIIEHHBIX 3KOJIOTHUECKUM MPOOJeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C Pa3BUTHEM TEXHHKA W TEXHOJOTHH, a TalKe OOCYKACHUS MNpoOiieM
paluoHaNbHOTO TPUPOOIOIb30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3J€MEHTAaMH Kypca (M3MKA Ha YpPOBHE CpEIHEro OOIIero
o0pazoBaHUs SABISIOTCS (u3NYeckue TeopuH ((POpMHpPOBAHME TIPEACTABICHUNA O
CTPYKTYpe MOCTpoeHHsl (U3MYecKoil Teopuu, poiau (QyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEICTABJICHUAX O MPUPOJE, IPaHUIaX PUMEHUMOCTU
TEOPHH, 7151 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO-IeITEIbHOCTHBIA TOAX0A B Kypce (U3UKU peanu3yercs Mpexie
BCETO 3a CUET OpraHU3alllU SKCIIEPUMEHTATBHON AESITETbHOCTH oOydaronmxcs. Jns
0a30BOTO ypOBHS Kypca (PU3HKA — 3TO HCIIONB30BAHUE CHUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX D KCIIEPUMEHTOB H JIA0OPATOPHBIX paboT, KOTOpPBIE B MpOTpamMMe
no ¢usnke OoObeAWMHEHBI B OOIMI CIHCOK YYCHWUYECKHX MPAKTHUYECKHX PpPadoT.
Brienenue B ykazaHHOM IepedyHe Ja00opaTopHbIX padoT, MPOBOIUMBIX JJIS1 KOHTPOJIS
U OILICHKU, OCYIIECTBIISICTCS yJaCTHHKAMU OOpa30BATEIBHOTO IMPOIECcCa MCXOIS U3
O0COOCHHOCTEH TIJIAaHMPOBAHHWS © OCHAIIeHHWs KaOuHeTa (¢u3uku. I[lpum sTOM
obecrieynBaeTcs OBJaJCHUE OOYYalOIMMUCS YMEHUSMH MPOBOJUTH KOCBEHHBIE
M3MEPEHUs, MCCICIOBAHMS 3aBUCHMOCTEH (U3NYECKUX BEIMYUH U TIOCTAHOBKY
OTIBITOB I10 IPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHue yaenseTcsl pelieHUI0 Pacu€THRIX U KauyeCTBEHHBIX 3a/1a4.
IIpu sTOM g pacdyETHBIX 3ala4 IPUOPUTETOM SBIISIOTCS 3aJa4H C SIBHO 3aJaHHOMU
¢u3nyeckod  MOJENbI0, TO3BOJSIIOIME MPHUMEHSTh HM3ydeHHBIE 3aKOHBI U
3aKOHOMEPHOCTHU KaK U3 OJHOTO pas3zesnia Kypca, Tak U UHTeTPUPYS 3HAHUS U3 Pa3HBIX
pasnmenoB. Jlns KaueCTBEHHBIX 3agady IPUOPUTETOM SIBISAIOTCA 33JaHus  Ha
OOBSCHEHNE MPOTEKAHUS (PU3NUESCKUX SBJICHUI U MPOLIECCOB B OKPYKAIOIIEH JKU3HU,
TpeOyronmie  BbIOOpa  (u3Mueckol  MOAENW IS CHUTYalldu  MPAKTHUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B cootBerctBum ¢ TpedoBanusmu @PI'OC COO k MarepruasbHO-TEXHHIECKOMY
obecrieueHnIo y4yeOHOTO mpoliecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE
cpenHero oOimero oOpa3oBaHUs [OJKEH H3y4aTbCsi B YCIOBHSX MPEIMETHOTO
kabuHera (U3MKM MM B YCJIOBHMSX HWHTEIPUPOBAHHOIO KaOWMHETa IpeaAMETOB
€CTECTBEHHO-HAyYHOTO HHUKIa. B kabwHere (u3MKM TOMKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyIOBaHUE AJISl BHIMOJHEHUS YKa3aHHBIX B IIporpamme o ¢Gu3uke
YIEHUYECKUX MPAKTUYECKUX PadOT U IEMOHCTPAllMOHHOE 000pyI0BaHuE.

JemoHcTpanimonHoe  obopynoBaHue (GOpMHUPYETCS B COOTBETCTBHH  C
NPUHIIUIIOM  MHHUMAJIBHOM  JIOCTATOYHOCTH M OOecleunBaeT  IMOCTaHOBKY
NEePEeUYHCIEHHbIX B MporpaMMe Mo (U3MKe KIYEBBIX JIEMOHCTpAnuid uis
UCCIICZIOBAHUS  M3y4aeMbIX  SBJICHHMH W TPOLECCOB, OMIMPHYECKUX |
(byHaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHU.

JlaboparopHoe oOopymnoBaHHE [UISI YYCHHYECKUX MPaKTHYECKHX padboT
dopmupyeTrcsi B BHUJEC TEMAaTUYECKUX KOMIUIEKTOB W OOeCIeyuBaeTcsi B pacuére
OHOTO KOMIUIEKTa Ha JBYX OOyJarommxcs. TeMaTHYecKue  KOMILICKTHI
nabopaTopHOro 000pPYyHOBaHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIIJIEKCHOM
MCIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CHCTEM B BHI€ U (PPOBBIX TaOOpaTOPHIi.

OCHOBHBIMH IETISIMU U3yYCHUS (PU3UKHA B OOITIEM 0Opa30BaHUH SIBIISIOTCSL:

dopMHpOBaHNE HHTEpEcCa W CTPEMJICHHS OOYJalOIMXCS K HAYYHOMY H3YYCHHIO
MPUPOJIBL, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3sBUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOAC IIO3HAHUA U q)OpMI/IpOBaHI/IC
HCCIICAOBATCILCKOTO OTHOHICHUA K OKPYKAIOIUMM SIBJICHU M

(dopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa H3ydeHUsI OCHOB CTPOCHHUS
MaTepuu U PyHIAMEHTATBHBIX 3aKOHOB (D3HKH;

dopmMHpOBaHNE YMEHHI OOBSACHSTD SIBIICHUS C MCIIOIH30BAHUEM (PH3UYCCKUX 3HAHUN
Y HAY4HBIX JOKa3aTEIbCTB;

dopMUpOBaHUE MPEJICTABICHUNA O poJu GU3UKH JUIS Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHH.

JlocTrKeHHe STHX Ieedl 00ecreunBacTCsl peliCHUEM CICIYIOIMX 3a1ad B
mpoiiecce U3ydeHus Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIero 0O0pa3oBaHUS:

npHOOpETeHHE CHCTEMbI 3HAaHUK 00 00IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHSX, BKIOYAas MEXaHUKY, MOJEKYISAPHYIO (U3UKY, DJIEKTPOAUHAMUKY,
KBAaHTOBYIO (DM3HMKY U 3JIEMEHTHI aCTPO(PH3UKH;

dopMHupoBaHNE YMEHHH NPUMEHATh TEOPETUYECKUE 3HAHUS JUIS OOBSCHEHHS
¢u3nUecKUX SBIEHUW B NPUPOJAE U JUISL HPHUHATUS MPAKTUUYECKUX PpEIIeHHI B
IIOBCEIHEBHOW XKU3HU;

OCBOEHME CII0COOO0B PCUICHUA PA3JIMYHBIX 3a/la4d C SABHO SaﬂaHHOﬁ (bHBquCKOﬁ
MOZICIIbIO, 3a/a4d, IMMOAPAa3yMCBAIOIIMX CAMOCTOATCIBHOC CO3IAaHUC (bHSPI‘-IGCKOfI
MOACIH, aJICKBaTHOMU YCJIOBHAM 3a/1a4u;

MOHMMaHue (U3UYECKUX OCHOB M NMPHUHIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWUCTB M
TEXHOJIOTUYECKUX IPOLECCOB, UX BIMSAHUA Ha OKPYKAIOILYIO CPELy;

OBJIaJIECHUE METOAAMU CaMOCTOSITEIbHOIO MJIAHUPOBAHUS U MPOBEACHUS (DU3HMUECKU X
JKCIIEPUMEHTOB, aHalM3a M  HHTepHperaluud HMHGOpMaluu, ONpeAeTIeHUs
JOCTOBEPHOCTH IOJIYYEHHOI'O PE3YIITATa;

CO3JaHME YCIOBUM I pa3BUTUS YMEHUM  IIPOECKTHO-MCCIIEI0BATEILCKOM,
TBOPYECKOU IE€ATEIBHOCTH.

Ha w3ydeHne ¢msnku (6asoBblii YPOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 xiacce — 68 vacoB (2 yaca B Henen), B 11
xracce — 68 gacos (2 4aca B HEIEIO).

[lpennaraemplii B mporpamMme 1o (U3MKe TMepedeHb J1abopaTOPHBIX U
MPaKTHYECKUX pPabOT sBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJIaeT BBIOOP
MpoBeneHUsT J1abOpaTOpHBIX padOT W OMBITOB C YU4ETOM HWHIAMBUIYATBHBIX
0COOEHHOCTEH 00YJArOIIXCSI.




COIAEPKXAHUE OBYYEHUA
10 KJIACC

Paznes 1. ®u3nka U MeTOAbI HAYYHOTO NO3HAHMA

®usnka — Hayka o npupoje. Haydneie MeToabl TO3HAHUS OKPYKAIOIETO MHUPA.
Ponp skcrepuMeHTa M TEOpUM B IIpoLiecCce MO3HAHUSA NPUPOABI. ODKCIEPUMEHT B
dusnke.

MopenupoBanue (¢U3NYECKUX SBICHUW W TpoueccoB. HayuHble THUIIOTE3HI.
®dusnyeckrue 3aKOHbl M TEOpUU. [paHUIBl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
IIpyHLIKUIT COOTBETCTBUA.

Pone 1 MecTo pu3uku B GOpMUPOBAHUH COBPEMEHHON HaydHOW KapTUHBI MUpAa,
B MIPAKTHYECKON NEATEIBHOCTH JIFOJIEH.

JemoHcTparuu

AHanorosble 1 IH(POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe aBuxkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHUKEHHUSL.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeOHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUallbHOM TOYKM, WX MPOEKIHH Ha OCHU CHCTEMBl KOOpIMHAT.
CrnoxeHHe NepeMEIICHUH U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMpsSMOJIMHENHOe nBuXKeHue. ['paduku
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, TyTH U  IepeMelIeHUs
MaTepuaIbHON TOYKH OT BPEMEHH.

CBoOomHOE TazicHue. Y CKOpEHUE CBOOOIHOTO TIaICHHSI.

Kpupomneinoe asuxenue. JIBukeHrne MaTepraaibHOW TOUKUA MO OKPYKHOCTH C
IIOCTOSHHOM IO MOZYJI0 CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepnon u yacrora obparenus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpPOWCTBA M MNPAKTHYECKOE MPUMEHEHHE: CIUJIOMETP,
JBUKEHUE CHAPSIOB, IIETTHbIC U peMEHHBIE TIEpeayn.

JeMoHncTpanuu

Mogenp cuctembl OTCU€Ta, WIUTIOCTPALMS KMHEMAaTHYECKUX XapaKTePUCTHK
JIBUKEHUSL.

[TpeoGpazoBanue IBUKEHUH C MCIOIB30BAHMEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3peKeHHOM IPOCTPAHCTBE.

HaOnrogenue nBukeHUsl Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

M3mepeHnne ycKopeHUst CBOOOIHOTO MaCHHUS.

HanpaBnenue ckopocTH npu IBUKEHUU 110 OKPYKHOCTH.

YdeHUuecKrit HKCIEPUMEHT, JTa0opaTOPHBIE padOTHI

N3yueHne HEpaBHOMEPHOIO JBM)KEHHUS C LIEJBIO ONPENEICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOIIGHUS MEXKAY MyTSMU, MPOWJEHHBIMH TEJIOM 3a
I10CJIEJOBATEIbHBIE PaBHBIE IPOMEKYTKH BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBU)KEHU U
C Ha4aJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune aBHKEHUS APUKA B BA3KOM KUIKOCTH.



W3yuenune nBUKEHUs Tena, OPOILIECHHOTO TOPU30HTAIBHO.

Tema 2. lunamMuka

[Ipyaoun  otHocutenbHOcTH — [anmmuteda.  IlepBeii 3akoH  HeroroHa.
HHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cyneprnosunuu cui. Bropoit 3akon Hetotona s
MaTtepuanbHOM TOUKU. Tpetnii 3akoH HbrOTOHA N1 MaTEpUaIbHBIX TOYEK.

3akoH BceMUpHOTO TsroTeHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buapl TpeHus (1OKos, cKonbkeHUs, kaueHus). Cuna tpeHus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbKEHUs M cuiia TpeHHs nokos. KosdduuueHt tpenus.
Cuula conpOTUBIICHUS IPY IBUKEHUU TeJla B KUAKOCTH WJIM Tase.

[TocTymnarensHOE M BpamaTeabHOE ABUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamgeHus. [Inedo cuibl. YcnoBus
PaBHOBECHS TBEPIIOTO TEJIA.

TexHuyeckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHE: IOJIMITHUKY,
JIBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB.

JemoHcTparuu

SIBiIeHME MHEPLIUY.

CpaBHEHME MacC B3aUMO/ICHCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT JeopMaluu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MTAJICHUH.

CpaBHEHME CUJI TPEHU S ITOKOSI, KAUEHU S U CKOJIBKEHHUSL.

VYcnoBus paBHOBecUs TBEPOTO Tena. Buabl paBHOBeCHS.

Y4eHUYeCKUii SKCIIEPUMEHT, J1a0OpaTOpHBIE pabOTHI

W3yuenue aBukKeHUs Opycka 10 HAKTOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIMX B INPYXKHUHE U
pPE3UHOBOM 00pasiie, oT ux aedopmarium.

HccnenoBanue ycaoBuil paBHOBECHSI TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLEHUSI.

Tema 3. 3akoHbI COXpaHeHHsI B MeXaHUKe

Wmnynsc MarepuanbHOM TOUKM (Tena), CUCTEMbl MaTepUaJbHBIX TOYEK.
Wmmynec cunasl M M3MEHEHHE HMITYJIbCa Tejld. 3aKOH COXPAaHEHMS HWMITYIIbCA.
PeakruBHOE nBUKEHUE.

PaGora cuibl. MOIHOCTE CUJIBL.

Kunetnueckass oSHeprusi MaTepHaJbHOW TOYkd. Teopema 00 W3MEHEHUH
KUHETUUYECKON IHEPIHUU.

[TorennmnansHas sHeprus. [loTeHIManbpHas SHEPrHs ynpyro aeGopMUpOBaAHHON
npyxuHsl. [loTeHnanpHas s3Heprus Tena BOIN3U IOBEPXHOCTH 3EMIIH.

[ToTeHuMaNbHBIE M HETOTEHIIUAIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIMAIbHBIX
CHJI C M3MEHEHHEM MEXaHMYECKOM DSHEPIMM CHUCTEMBbl Te€l. 3aKOH COXpaHEHMS
MEXaHU4ECKON IHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIEp,
MPYKUHHBII UCTOJET, ABUKEHUE PAKET.

JemoHcTparumn

3aKOH COXpaHEHUs UMITYJIbCA.

PeakruBHOE NBUKECHUE.

[lepexon moTEHIIMATBHOW YHEPTUH B KHHETHYECKYIO U OOpaTHO.



VYueHn4ecK1 il 3KCIepUMEHT, JJabopaTOpHbIE PaOOTHI

W3ydyenne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHJIBI C M3MEHEHMEM MEXaHWUYECKOM »Hepruu
T€Ja Ha IPUMEPE PACTSUKEHU S PE3UHOBOTO KIyTa.

Paznea 3. MogiekyasipHasi pu3nKa M TepMOANHAMMKA

Tema 1. OCHOBBI M0JIE€KYJISIPHO-KUHE THYE CKOIl Te OpuM

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM W HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwxeHue. Juddysusa. Xapakrep ABMKEHUS U
B3aUMOJICMCTBU S YaCTHI BelecTBa. MOJENIN CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPIBIX
TeJ U OOBSCHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojeineil. Macca u pa3mepsl
Mmoutekys. KonmuectBo BemectBa. IlocTosnnass ABorazpo.

TermioBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana Temreparyp
Lenbcus.

Mogenp naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKY/ISIPHO-KUHETUUYECKON
TEOpUU HJCATbHOIO Ta3a. AOconoTHas Temmeparypa Kak Mepa cpeaHei
KUHETHUYECKOM HHEpruM TEIUIOBOro JBMKeHUs dacTul] rasza. lllkama Ttemmeparyp
KeneBuna. T'azoBele 3akoHbl. YpaBHeHue MennaeneeBa—Knaneiipona. 3akoH
Hanbrona. M3ompouecchl B U1€aIbHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpencraBiaeHe H30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoHCTBa M MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, GapoMeTp.

JeMoHncTpanuu

OnbIThl, [JOKa3bIBAIOIME AUCKPETHOE CTPOCHHE BelecTBa, Qororpaduu
MOJIEKYJ1 OPTaHMYECKUX COCIUHEHUH.

OmnbITh 10 AU (PPy3Un KUIKOCTEH U Ta30B.

Mojieinb OpOYHOBCKOTO JIBHIKCHHUSI.

Mopens onbita [lTepHa.

OnbIThI, 1OKa3bIBAIOIME CYLIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOAECHCTBUSI.

Mopenb, HIITIOCTpUPYIOLIAS TPUPOY JaBJICHUS a3a Ha CTEHKU COCY/a.

OnbIThl, WJUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJEAIbHOIO  rasa,
M30MPOLIECCHI.

YdaeHnyeckuil HKCIIepUMEHT, JIabopaTOpHbIE pabOTHI

Omnpenenenue Macchl BO3IyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpEHUil
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3Ayxa B Hell.

HccnenoBanue 3aBUCHMOCTH MEXIY IapaMETpaMH COCTOSIHMS pa3pesKEHHOIO
rasa.

Tema 2. OcHOBBI Te pMOJAMHAMUKH

TepmoauHaMuueckass cucrema. BHYTpeHHsAs SHeprus TEepMOIUHAMUUYECKON
CHCTEMBI U crocoObl €€ m3MeHeHus. KomrdecTBo TeruioTsl U padora. BHyTpeHHss
SHEPIUs OJHOATOMHOIO MJI€alIbHOTO ra3a. Bujpl Tensonepenauu: TeNIONPOBOAHOCTb,
KOHBEKLMS, U3IydeHHE. YJelbHas TeIoEMKOCTh BelecTBa. KomudyecTBo TenaoThl
IIpH TEIIoNepeaaye.

[lonsitue 006 amgmabatHOM mporiecce. [lepBbId  3aKOH TEPMOIMHAMHKH.
[lpumMeHeHne mepBOro 3akoHa TEPMOJMHAMHKM K u3omporeccaM. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTMOCTh MPOIIeccoB B MPUPOSIE.

TeroBsie ManmmHbl. [[puHIHIBL AeiicTBUS TENIOBBHIX MalmH. [IpeoOpazoBanus
SHEPrUU B TEIJIOBBIX ManmHax. Ko3dduuueHT mose3Horo aeicTBUs TEMIOBOH



Manmubl. [{ukn KapHo u ero koadpuuueHT Moae3HOro AeHCTBUS. DKOJOTHYECKUE
pOOJIEMBI TETIIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIBHUIATEIb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOIUIBbHUK, KOHAUIIMOHED.

JeMoHncTpanuu

W3meHeHue BHYTPEHHEH OSHEPIrUU Tejla IPU COBEpPUICHUU pPaOOTHI: BBUIET
NpoOKM w3 OYTBUIKM TIOA JEHCTBHEM C)XKAaToro BO3IyXa, HarpeBaHue d¢dupa B
JaTyHHOH TpyOKe MyTEM TpeHHs (BUICOEMOHCTPALIH).

N3meHeHne BHYTpEHHEN 3HEPTUH (TeMIIepaTyphl) Tejla MpH TENonepeaaye.

OnwIT 10 aAa0aTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil TypOMHBI, IBUTATENsI BHYTPEHHETO CrOpaHUsl, PEaKTHBHOTO
JIBUTATETIS.

YueHnueckuit SKCIepUMEHT, JabopaTopHbIe pabOThI

W3mepenue yaenbHOi TemI0EMKOCTH.

Tema 3. ArperaTHble cOCTOsIHUA BelecTBa. @a30Bble mepexoabl

[TapooOpazoBanre W KoHAcHCamus. Mcmapenue u kureHue. AOCONIOTHAS W
OTHOCUTEIIbHASl BJIAXKHOCTh BO3Ayxa. HachklleHHBIM map. YjaenbHas TEJIoTa
napooOpazoBaHusl. 3aBUCHMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramumueckue U amopHbie Tena. AHM30TPONUS CBOWCTB
kpuctaioB. Kugkue Kpuctaiiel. CoBpeMeHHble Marepuaibl. [lmaBienue wu
KpHUCTaJUIM3aIus. Y IeNbHas TernoTa miasieHus. Cyonumanus.

YpaBHEHUE TEIJIOBOTO OalaHca.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TUIPOMETP U
TICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH MOJIY4CHUSI COBPEMEHHBIX MaTePHAIOB, B TOM
41 CJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

JleMoHcTpanuu

CBoIiCTBa HACHIILICHHBIX MTapOB.

Kunenune npy noHM>XEHHOM JIaBJICHUU.

CrocoObI U3MepeHU s BIAKHOCTH.

HaOnronenue HarpeBaHus U MiaBjieHUS KPUCTAIUTMYECKOTO BEIECTBA.

JleMOoHCTpaIus KpUCTaioB.

YdaeHn4eckuil HKCIIepUMEHT, JIabopaTOpHbIE pabOTHI

W3mepeHne 0OTHOCUTETBHOM BIAXKHOCTH BO3/1yXa.

Pa3nea 4. diieKTpoguHAMuUKa

Tema 1. DaexkTpocTraTuka

OnekTpu3zanus Tea. DJIEKTpUUeCcKuil 3apsaa. J[Ba BUAA 3JIEKTPUUECKUX 3apsI0B.
IIpoBOAHMKH, TUINEKTPUKU U MOJYIPOBOJHUKA. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsza.

BzaumoneiictBue 3apsanoB. 3akoH Kymona. TodeuHBIN 3JIeKTpUUYECKUM 3apsi.
Onekrpuyeckoe mone. Hanpsok€HHOCTh  snexTpuyeckoro  monis.  [lpuHimun
CYNEPIIO3ULINY IEKTPUUECKUX I0JIeH. JINHUN HanpsDKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabota cun anexrpoctarnyeckoro nois. [loreniuman. PasHocTh moTeHIHANOB.
[IpoBoAHMKM W JWBJIEKTPUKA B IJIEKTPOCTATHYECKOM moje. Jluanexrpuueckas
IIPOHHUIIAEMOCTb.

OnekrpoémkocTb. KoHzaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOopa.
DHeprus 3apsHKEHHOT0 KOHJIeHcaTopa.

Texnuyeckne ycTpolcTBa W NPAKTUYECKOE INPHUMEHEHHE: DJIEKTPOCKOI,
AJIEKTPOMETp,  DJEKTPOCTaTHYECKas  3allMTa, 3a3eMIIEHHuE  3JIEKTponpuOopoB,
KOHJICHCATOp, KOIIMPOBAJIbHBIN annapar, CTpyHHbIA IPUHTED.



JemoHcTpanuu

YCeTpolCTBO M NPUHIUI AEHCTBUS IJIEKTPOMETPA.

BiauMozaelicTBre Ha3IEKTPHU30BaHHBIX TE.

DIIEKTpUUECKOE I10JIE 3apsHKCHHBIX TEIL.

IIpoBOAHMKH B 3JIEKTPOCTaTUYECKOM IIOJIE.

DJIEKTpOCTaTHYECKAsl 3aIlMTa.

JIMDNEKTPUKH B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTbD IEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IJIOIIAIU TUIACTUH,
paccTosiHUS MEXY HUMHU U AUDJIEKTPUUECKONH TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

VYueHn4ecK1il 3KCIepUMEHT, JJabopaTOpHbIE PadOTHI

N3mepeHne 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. IlocTostHHBIN dJIeKTPpUYe CKUil TOK. TOKM B pa3jMYHBIX cpeaax

ONEeKTpUYEeCKM TOK. YCIOBUSA CYLIECTBOBAHUSA DJIEKTPHUYECKOIO  TOKa.
Hctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpspxenue. 3akon Oma Juist ydacTka I€nu.

DIJIEKTPHYECKOE  CONPOTUBIICHHE. YIIENBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarenbHOE, MapallIeIbHOE, CMELIAHHOE COEIMHEHUE IIPOBOJHUKOB.

PaGota snekrpuueckoro Toka. 3akoH JDxoynms—Jlenma. MoIHOCTB
AIEKTPUYECKOIO TOKA.

ONEeKTpOABUKYLAsl CUJIa W BHYTPEHHEE COINPOTHBICHHE HMCTOYHMKA TOKA.
3akoH OMa a7 OJIHOM (3aMKHYTO#) 3nexkTpuueckoi 1ienu. KopoTkoe 3amMblkaHuE.

DJIeKTpOHHas IPOBOJIMMOCTD TBEPIBIX METaJIJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHU S METAJIJIOB OT TeMIeparypsl. CBEpXIPOBOIUMOCTb.

DJiekTpuuecKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CobctBeHHas u IpuMecHas MIPOBOJIUMOCTh
MoJynpoBoAHUKOB. CBocTBA p—n-Tiepexonaa. [lomynpoBogHUKOBBIE TPHOOPHI.

OJIeKTpUYECKMH  TOK B pacTBOpax M  pacljaBax  3JIEKTPOJIUTOB.
DNEeKTpoIUTUYECKas] AUCCOLUALIMS. DIEKTPOIIU3.

DJEeKTpUYECKU TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITEIBHBIN pa3psil.
Monnus. [Ina3ma.

TexHuuyeckue ycTpoWcTBa U IPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJBTMETP, pEOCTaT, MCTOYHUKM TOKA, AJIEKTPOHArpeBaTelbHble MPUOOPHI,
JIEKTPOOCBETUTENbHBIE MPHUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKyyMHBIH IHOL,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN TNOI, TaJIbBAHUKA.

JeMoHcTpanuu

W3mepeHne cuiibl TOKa U HANIPSHKCHUS.

3aBUCUMOCTb COINPOTHUBJIEHUS LWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IIJIOLAAM MTONEPEUHOI0 CEUEHUS U MaTepuaa.

CMenmaHHOE COEIMHEHHE ITPOBOJHUKOB.

IIpamMoe u3MepeHHME DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHe
raJbBaHNUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBHUCHMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMITIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOIUMOCTB BO3LyXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD TMO/A.

Y4eHUYeCKHii SKCIIEPUMEHT, J1a0OpaTOpPHBIE pabOTHI

N3ydyeHne CMEMaHHOIO COEIMHEHMS PE3UCTOPOB.

W3mepeHne 3IEKTPOABMKYIIEH CHUJIBI MCTOYHHMKA TOKA U €0 BHYTPEHHETO
CONPOTHUBJIICHUS.



Habnronenue snexrponusa.

Me:xnpeaMeTHbIE CBA3H

N3yuenue kypca ¢uisuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
y4ETOM  COZEPXKATENbHBIX MEXIPEIMETHBIX CBSI3el € KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, T€OTpaduy U TEXHOJOTUH.

MexXnpeaMeTHble TOHATHS, CBS3aHHBIE C HW3Y4CHHEM METOJIOB HAydHOTO
MO3HAHUS: IBJICHUE, HaydHbIH (pakT, rumoresa, Gusndeckas BeIUYUHA, 3aKOH, TEOPHS,
HaOJI0ICHHE, SKCTIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHUE.

MaremaTtuka: pelieHue CHCTEMbl YpaBHCHWH, TMHEHHAs (QYHKIUsA, mapadona,
runepbona, ux TpaduKd W CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIIMU: CHHYC,
KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI
U UX MPOEKIUH Ha OCH KOOPJIUHAT, CII0)KEHHUE BEKTOPOB.

buosnorus: MexaHnueckoe IBWIKEHHE B XUBOW mpupone, muddysus, ocMoc,
TEMJI000MEH >KMBBIX OpPraHM3MOB (BU[BI TEIIONEpeNauyu, TEMJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

XUMHS: UCKPETHOE CTPOSHUE BEIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIIOBble CBOWCTBA TBEPABIX TEJN, KUJIKOCTEH U ra3os,
AJIEKTPUYECKUE CBOMCTBA METAIIIOB, 3JIEKTPOJIMTUYECKAs AUCCOLIMAIINS, TaJIbBaHUKA.

['eorpadus: BIaXHOCTH BO3/IyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonorus: npeobpa3oBaHue IBUKEHHII C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHS B TEXHHUKE, NOANMIIHUKA, WCIOIb30BAHUE 3aKOHA COXPaHEHUS
MMITyJbCa B TEXHUKE (pakeTa, BOAOMET U Ipyrue), ABUTraTelIb BHYTPEHHETO CTOpaHus,
napoBasi TypOMHa, OBITOBOW XOJOJVMJIBHUK, KOHIWIIMOHEP, TEXHOJIOTHH TOTydeHUS
COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE HAHOMATEpPHalOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTAaTHYECKasl 3aIMTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJEKTPOHATPEeBaTENbHbIE TMPUOOPHI, AIIEKTPOOCBETHTEIBHBIE ITPHOOPHI,
rajJbBaHUKa.

11 KJIACC

Paznean 4. daekrpoauHaMuka

Tema 3. MarautHoe noJie. JJe KTPOMAarHUTHasi HHIY KIS

ITocrostHHBIE MarHUTHL. B3anMozelicTBue MOCTOSHHBIX MarHUTOB. MarHuTHoOe
noje. Bexrop marHuTHOM MHAYKUMU. [IpMHIMI Cynepno3uLMKM MarHUTHBIX IIOJIEH.
JInamn MarmuTHOM wuHAyKuuu. KapTuHa JMHAM MarHUTHOM WHAYKUMHU IOJIA
ITOCTOSIHHBIX MarHUuTOB.

MarnutHoe 1OJI€ MpPOBOAHMKA ¢ TOKOM. KapTMHa JMHMN HMHIYKUHHA
MarHUTHOTO MOJS JUIMHHOTO MpPsSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyHIKA ¢ TOKOM. OmnbIT Opcrena. B3anmoznecTBue npoBOJAHUKOB C
TOKOM.

Cuna Ammnepa, e€ MOy Ib U HalpaBJICHUE.

Cuna JlopeHia, €€ Moaysib U HampaBjeHHE. J[BHKEHHE 3apsSKEHHON YacCTHUIIbI B
OJTHOPOJHOM MarHUTHOM nosie. Pabora cuisl JIopenua.

SIBneHne 31eKTpOMarHuTHON MHAYKUMU. [I0TOK BEKTOpa MarHUTHOM MHIYKLIHH.
DNeKTpOABUKYILAs CUJIa MHAYKUHMH. 3aKOH 3JIEKTPOMarHUTHOW MHAYKIMU Dapajest.

BuxpeBoe aleKTpHYecKoe TMoJie. OJEKTPOABMKYL@AS CUJa WHAYKIUH B
IIPOBOJIHUKE, IBUIKYIIEMCS [TOCTYNATEIbHO B OJHOPOJAHOM MarHUTHOM I10JIE.

IIpaBuio Jlenna.

NuayktuBHOCTb.  SIBJICHME  CaMOMHAYKUMM.  OJIEKTPOABMXKYIL@AS  CHJIA
CaMOWHIYKIUH.



DHeprus MarHUTHOTO TOJISI KATYIIKHA € TOKOM.

DJIEKTpOMarHuTHOE MOJIE.

TexHuueckne ycTporuCTBA U MPAKTUYECKOE TPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBI,  JJIEKTPOJBUIATENb, YCKOPUTEIW  JJIEMEHTApHBIX  YacTHIL,
WHAYKIIUOHHAS [1€Yb.

JleMoHcTpanuu

OmnbIT Opcrena.

OTKIIOHEHHE NEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHTyKIIUY MAarHUTHOTO TIOJISL.

BzanMopeiictBrue IByX MPOBOJHUKOB C TOKOM.

Cuita Amnepa.

[erictBue cuiibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBIIeHME PIEKTPOMAarHUTHON WHTYKITUH.

[TpaBuio Jlenna.

3aBUCUMOCTb AJIEKTPOABMIKYIICH CHUJIBI MHIYKIUU OT CKOPOCTH H3MEHEHUS
MarHUTHOTO TTOTOKA.

SBneHne CaMOMHIYKIIHH.

YdeHH4eCcKuil SKCIIEPUMEHT, TabopaTopHbIe PabOThHI

N3yyeHne MarHuTHOTO MOJIS KATYIIKK C TOKOM.

HccnenoBanue neiCTBUS NOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue iBIEHUS JIEKTPOMariHUTHOM MHIYKIUH.

Paznea 5. Kosie6anusi u BOJTHBI

Tema 1. Mexannueckue U 3J1e KTPOMATHUTHbIE KOJIe0aHUsI

Konebarenbnas  cuctema.  CBoOOAHBIE ~ MeXaHUUYECKHE  KoleOaHWUS.
I'apmonmnueckue konebanus. Ilepmon, wacrora, amrumtyga ¥ (aza KojeOaHUH.
[IpykuHHBI MasTHHK. MareMaTH4eCKuid MAasSTHUK. YPaBHEHHE TapMOHHUYECKUX
konebanuii. [IpeBpaiienne sHEPriuu Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebarenbubiii  koHTYyp. CBOOOAHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCaTbHOM KOJIE0AaTeNbHOM KOHTYpE. AHAIOTUS MEXKAYy MEXaHHYEeCKUMH H
AJICKTPOMarHUTHRIMH KosieOaHusiMu. Dopmysna TomcoHa. 3aKoH COXpaHEHUS SHEPTUH
B HUJIeaIbHOM KOJIe0aTeIbHOM KOHTYpE.

[lpencraBnenue o 3aTyxaroUMX KoneOaHUAX. BbIHYXIEHHBIE MEXaHHUUYECKUE
kosiebanus. PezoHanc. BeIHY)XI€HHBIE 371€KTPOMarHUTHbIE KOJICOaHUSI.

[lepemennpiii  Tok. CHHYCOMIANbHBIM  TMEpPEMEHHBIA TOK. MoOIMHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLEE 3HAYCHUE CHJIBI TOKa H
HaIpsHKEHUSL.

Tpancdopmatop. IlpomsBoacTBo, mepemada M MOTpPEOJICHUE AICKTPUUECKOMN
SHEPruu. ODKOJIOTMYECKHUE PUCKH INPU INPOU3BOJCTBE 3EeKTposHepruu. KynbpTypa
W CII0JIb30BAHMS DJIEKTPOIHEPTUU B IIOBCEIHEBHOM )KU3HHU.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIECKTPUUECKUMN
3BOHOK, TEHEPATOP MEPEMEHHOTI0 TOKa, JINHUHU JJIEKTponepeiay.

JeMoHncTpanuu

HccnenoBanue mapaMeTpoB KoJieOAaTeNbHONH CHUCTEMbl (MPYKUHHBIN MM
MaTeMaTUUYECKU I MasTHUK).

Habnronenue 3aryxaronmx KoJIeOaHUH.

HccnenoBannie cBOMCTB BHIHYKICHHBIX KOJICOAHU .

Habmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMAarHUTHbIE KOJICOAHUsI.



OcuumiorpaMmsl (3aBUCUMOCTH CUJIBI TOKa M HAaNpsHKEHUs] OT BPEMEHH) JUis
AJIEKTPOMArHUTHBIX KoJeOaHMi.

Pe3onanc nmnpu mocneAoBaTEIbHOM — COEAMHEHHHM  PE3UCTOpa, KaTyIIKd
WHIYKTUBHOCTH U KOHJIECHCATOPA.

Mogenb JIMHUY 3IEKTPOIIEpEaayn.

Y4eHnueckuil SKCIEpUMEHT, Ja0bopaTopHbIe pabOThI

HccnenoBanue 3aBUCHMOCTH NEPUOAA MajbIX KOJIEOAaHWH Ipy3a Ha HUTH OT
JUINHBI HUTH U Macchl Ipysa.

HccnenoBanne nepeMEHHOIO TOKAa B LIENH U3 MOCIEA0BATEIBHO COEANHEHHBIX
KOHJICHCATOpa, KATylIKM W PE3UCTOpa.

Tema 2. MexaHu4ecKue 1 3JIe KTPOMATHUTHBIE BOJIHBI

MexaHnuueckue BOJHBI, YcloBUs pacnpoctpaHeHus. Ilepuon. CxopocTh
pacnpocTpaHeHuss U JuiMHAa BojdHbI. [lomepeyHble W MPOAOIbHBIE BOJHBI.
Nutepdepennus u nudpakuus MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I’ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTpPOMAarHUTHHIE BOJHBI. YCIOBUS W3JIy4EHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumuass opuentanusi BektopoB E, B, V B anekrpomaruutHoil BosiHE. (CBOMCTBa
AJIEKTPOMAaTHUTHBIX BOJH: OTpaKCHHE, NpeJoMIIeHHEe, Mojspu3anusd, audpaxuus,
unrepdepennus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkama >IE€KTPOMAarHUTHBIX BOJH. [IpUMEHEHME DJIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIUIIBI painoOCBs3U U TeeBUACHUS. Panuonokamnus.

DJIEKTpOMarHMTHOE 3arpsi3HEHNE OKPYXKAloLe cpeapl.

TexHuyeckue yCTpoWcCTBA W MPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YAbTPA3BYKOBas JMArHOCTMKA B TEXHUKE M MEIULUHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meun.

JemoHcTparumn

OO6pa3oBaHue 1 pacpOCTPaHEHUE MONEPEUHBIX U TTPOAOJIBHBIX BOJIH.

Kone6imommeecs: Teno kak HCTOUYHUK 3BYKA.

HabGunronenne oTpaxxeHus 1 NpeIoMIICHU s MEXaHUUYECKUX BOJIH.

HabGmonenune nuteppepeHnn U Jupakiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaOnronenue cBsi3Mu TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUMTYAOH U
4acTOTON KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXXEHHE, MPEJIOMIICHUE,
ToJIIpU3anusl, TUPPaKIus, HHTEPPEePEHIHSL.

Tema 3. Onruka

I'eomerpuueckass onrtuka. [IpsmonuHeliHOE pacnpoCTpaHEHHE CBETa B
OHOpOHOU cpeae. JIyd cBera. ToueuHblil KCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHue n300pakeHUU B
IIJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIICHUSI cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHYyTpeHHee oTpaxeHue. IIpenenbHBI yroa IOJHOIO
BHYTPEHHETO OTPa)KCHHUS.

Hucnepcus ceera. CinoxHbIN cocTaB O6enoro ceera. L[Ber.

Cobuparonme u paccenBaroume aTuH3bl. ToHKas muH3a. OKycHOE paccTosHuE
W ONTHYECKas cuja TOHKOW auH3BL. [locTpoeHne n300pakeHMd B COOMPAIONMX H
paccenBaronmx auH3ax. @opmyna TOHKOM JIMH3bI. YBEIUYEHUE, 1aBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKH.



Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIe HUCTOYHUKHU. Y CIOBUS
HaOIIOZCHNUS] MAKCHMYMOB 1 MUHUMYMOB B WHTEP(EPEHIIMOHHON KAPTHHE OT ABYX
CUH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas pemérka. YcinoBue HaOM0AeHUs INIaBHbIX
MakCUMYMOB TMpH TaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha Ju(paKIMOHHYIO
PELIETKY.

[Tonsipuzanus ceera.

Texnuueckue ycTpolcTBa M IPAKTMUYECKOE IPUMEHEHHE: OYKd, JIyIa,
doroanmapar, MPOSKIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OIITHKA,
I (PpaKMOHHAs PeIlETKA, MOJIAPOUL.

JemoHcTpanuu

[IpsMonuHeHOE paclpoCTpaHEHUE, OTPAXEHUE U IPEIOMIIEHHE CBETa.
Onrtuueckue npudopsbl.

ITonHoe BHYTpEeHHEE OTpaxkeHue. Mozenb cBeToBOa.

HccnenoBanue CBOMCTB M300payKeHUH B IMH3AX.

Monenn MUKpPOCKOIIa, TEIECKOIIA.

Habmronenne natepdepeHiny cpeTa.

Hab6monenne nugpakiuu cera.

Habnronenue nucriepcuu cBera.

ITonydeHne criekTpa ¢ MOMOIIBIO ITPU3MBL.

[TonydeHue criekTpa ¢ MOMOIIBIO AUPPAKIUOHHON PEIIETKY.

HaGmronenue nonspu3amniu cBeTa.

YueHnueckuil SKCIepUMEHT, JabopaTopHbIe pabOThI

N3mepenne nokasaTess MpeIoOMIICHUS CTEKIA.

HccnenoBanue CBOMCTB M300payKeHUH B IMH3AX.

Habnronenue mucrepcuu cBera.

Pa3nes 6. OcHOBBI crie IUAJILHOI T€OPUH OTHOCUTEJIbHOCTH

['panuIbl IPUMEHUMOCTH KIacCH4yeckord MeXaHuku. [locTynaTel cnennanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHME BPEMEHM U COKpallCHUE
JJINHBI.

DOHeprus U UMIYJIbC PEISTUBUCTCKOM YaCTHIbI.

CBs3p Macchl C dHEpPrue U MUMIYIbCOM PEISITUBUCTCKOW YACTHUI[BI. DHEPrus
MOKOSL.

Pazgen 7. KBantoBas ¢ usuka

Tema 1. JjieMeHTHI KBAHTOBOM ONITHUKHU

®otonbl. Dopmyna [Inanka cBsi3u 3HEprun (POTOHA C €r0 YaCTOTOW. DHEprus u
UMIyNbC GoToHA.

OtkpeiTe u uccnenoBanue gorodhdekra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dorodppekra. YpaBHeHue OiHmrreiHa i Qotorpdexra. «KpacHas rpaHuULIa»
dotordekra.

JaBnenne ceeta. OmeiTel [1. H. JleGenena.

XUMHYECKOE JIeiCTBUE CBETA.

TexHuueckue YyCTpOWCTBA M MPAKTUYECKOE TpPUMEHEHHE: (HOTOIEMEHT,
doTomaTuuK, coHEeUHAs OaTapesi, CBETOAUOI.

JemoHcTparuu

®otoaddekT Ha yCTaHOBKE C IIMHKOBOM MIACTHHOM.



HccnenoBanue 3akoHOB BHEIHETO GoTod(deKTa.

Cseroauon.

Conneunas OaTapes.

Tema 2. CTpoenune atoma

Mogens aroma Tomcona. OmnbiTel Pesepdopra mo paccessHHIO o -4acTHII.
[ranerapras monenb aroma. [loctymnarel bopa. M3nydenne u mormomieHue (GoTOHOB
MpH TIEPEXOJIE aTOMa C OJIHOTO YPOBHS SHEPIUM Ha Japyroi. Bunabl ciekrpoB. CrekTp
YPOBHEH 3HEPIUM aTOMa BOAOPOJA.

BonnoBeie cBolictBa yactuu. Bosnbl ne bpois. KopnyckynsipHo-BOJIHOBOMR
TyaJIn3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3Ty4CHHE.

TexHuueckne ycTpoUCTBA U NMPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIbHBIN aHAIIN3
(criekTpockoI), ja3ep, KBaHTOBbIN KOMITBIOTED.

JemoHcTparuu

Mogpens omnbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenne muHeRYaThIX CIIEKTPOB H3TYICHHUS.

Jlazep.

YdaeHn4yeckuil HKCIIepHUMEHT, JIabOpaTOpHBIE PabOTHI

Habmronenne muHERYaToro CrieKkrpa.

Tema 3. ATomMHOe AP0

OKCIIEpUMEHTHI, JIOKa3bIBAIOIME CIOXHOCTb CTpOoeHUs sAnpa. OTKpeITHE
paauoakTuBHOCTU. OnbiThl Pesepdopra mo onpeaeneHuo coctaBa pajaroakTHBHOIO
u3nydenus. CBoiicTBa anbda-, 0eTa-, raMMa-u3nydeHus. BiusHue paanoakTMBHOCTH
Ha KUBbIE OPTraHU3MBI.

OtkpbiTHE TpoTOHAa M HeWTpoHa. HykionHas monens sapa I'eifzenOepra—
HBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tornsl.

Aubda-pacniaz. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-u3nydeHue.
3aKoH pPaJu0aKTUBHOIO pacnajaa.

DHeprusi CBsI3W HYKIOHOB B siipe. S nepHbie cuibl. Jledexr maccs sapa.

S nepusbie peakuunu. [lenenue u cMHTE3 Aa€EP.

SAnepubrit  peakrop. TepmosiaepHbiii cuHTe3. [Ipobmembl W TEPCHEKTUBBI
SJIEPHON YHEPIreTUKHU. DKOJIOTHUYECKUE aCTIEKThI SIIEPHON SHEPTETHKH.

DnieMeHTapHble YaCcTULIbl. OTKPBITHE TO3UTPOHA.

Merto1bl HaOMIOCHHS U PETHUCTPAIIH HJIEMEHTAPHBIX YACTHUII.

dyHnamMeHTaNbHBIE B3auMOJiecTBH. EMMHCTBO pU3mdecKoit KapTHUHBI MHpA.

TexHuyeckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
BunbcoHna, sinepHblil peakrop, aroMHast bomoa.

JeMoHcTpanuu

CUY€TUnK MOHU3UPYIOIMX YACTHII.

YdeHUuecKlit HKCIEPUMEHT, JTa0opaTOPHBIE padOTHI

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM (poTorpadusim).

Paznea 8. DjieMeHTBHI aCTPOHOMMH U ACTPO( UZHKHU
Oransl pa3BUTUA acTpoHOMMHM. [IpuKIagHOE M MHPOBO33PEHUYECKOE 3HAYECHHE
aCTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBHOKEHHE.

ConHe4yHas cucrema.



Connue. Conneunasi akTuBHOCTb. Mcrounuk sHeprun ConHua u 38€31. 3BE31bI,
X OCHOBHBIE XapaKTePUCTHKHU. J(MarpaMma «CIEKTPaJbHBIM KJIacC — CBETUMOCTBY.
3BE3bI TIIABHOM IMOCIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» IS
3BE371 IVIaBHOM IIOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE30. COBpPEMEHHBIE
IIPEACTABIEHUS O IPOUCXOXKIeHUU U 3Bosmouuu CosiHoa M 3BE3A. DTambl KU3HU
3BE3N.

Mneunbiii Ilyte — Hama ['anaktuka. [lonoxxkenue u nBukeHue CoyHIa B
l'amakruke. Tunsl ramaxtuk. Pagvoranakruku v kBasapbl. UEpHBIE IBIPHI B sapax
rajaKTUK.

Bcenennas. Pacumpenue Bcenennoii. 3akon Xa006mia. Pasberanue rajmakTuk.
Teopust bosboro B3peiBa. PenuMKToBO€E H3iIydeHHE.

Macmrabnast ctpykrypa Beenennoil. Meraranakruka.

Hepeménnsie npoGiieMbl aCTPOHOMUU.

VYuenndeckue HaOM0eHUSA

HaGmonennsi HEeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUN ISl ONpeeNieHns MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETH YIO
JiaTy: OCHOBHBIE cO3Be31si CEBEPHOTO MOJYIIAPUS U APKUE 3BE3MBI.

Habnronenus B Teneckon Jlynsl, mnanet, Mieunoro I[lyru.

O0o0maoiee NOBTOPeHHE

Pons ¢usukm w acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLMAJIBHON U ATHYECKON cdepax AesTeTbHOCTH YelIO0BEKa, pOJib U MECTO (M3UKU U
aCTPOHOMHMH B COBPEMEHHOM HAydyHOW KapTHHE MHUPA, POJib (U3NYECKOW TEOPHHU B
(GopMUPOBaHUM MPEICTABICHUNA O (U3MUYECKONM KapTHUHE MHUpaA, MECTO (DU3UUYECKOil
KapTUHBl MHUpa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAy4YHbIX IPEICTABICHUN
0 IIPUPOLE.

Me:xnpeaMeTHbIE CBSI3H

Nzydenune xypca ¢usuku 6azoBoro ypoBHS B 11 Kiacce OCYIIECTBIISETCS C
y4€TOM COZEP)KATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMHM MaT€MaTUKH,
OMOJIOTHH, XUMHH, TEOTPAUU U TEXHOJIOTHH.

MexnpeAMETHbIE TOHATHA, CBS3aHHBIE C W3Y4EHHEM METONOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYUHBIH (aKT, TUIIOTE3a, (u3nueckas BeIUUMHA, 3aKOH, TEOpus,
HaOII0ZICHNE, SKCTIEPUMEHT, MOJICTUPOBAHKE, MOJIEIb, U3MEPEHUE.

MaremaTtuka: peleHue CUCTEMbl YpaBHEHHI, TPUTOHOMETpUUECKUEe (YHKIIUU:
CHUHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKUHMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AJIIEMEHTAPHBIX (QYHKUMHA, TPU3HAKK TOJO0MS TPEYTOJLHUKOB, OIpEaesieHUE
TUTOIIAIN TUIOCKUX (UTYp U 00BhEMa Tel.

buonorus: snekrpuyeckue SBJICHUS B KUBOM mpupojae, KojebaTelabHbIe
JNBU)KCHUS B JKUBOW NPUPOJE, ONTHUYECKHE SIBICHUS B >KMBOW IPUPOJE, NECUCTBHE
pasralnyy Ha )KUBBIE OPTaHU3MBI.

XUMUA: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTAJUINYECKON PEIETKH, CIIEKTPaIbHbIN aHaIu3.

['eorpauisi: MarHUTHBIE TIOJIFOCA 3€MIIH, 3aJI€KU MarHUTHBIX pyJl, (OoTOChEMKA
36MHOH ITOBEPXHOCTH, IPEACKA3aHNE 3EMIICTPSICEHUM.

TexHOoNOorua: TMHUM 3JIEKTpoNep eAad, IeHepaTop NEePEeMEHHOI0 TOKa, 3JIEKTPOIBUraTelb,
WHAYKIIMOHHAS TIeYb, pagap, paadoNpUEMHUK, TeleBU30p, aHteHHa, TeiedoH, CBY-meus,
MPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEUHas Oatapesi.



INTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA IIPOI'PAMMBbI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «®Du3mka» Ha YPOBHE CpEIHEr0 OOIIETo
oOpazoBanusi (0a30BBI YPOBEHB) JOJDKHO OOECIEYUTH JOCTHIKEHHE CIIEHYIOIMX
JUYHOCTHBIX, METAIIPEIMETHBIX H MPEMETHBIX 00Pa30BaTEeIBHBIX PE3YJABTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JluuHoCTHBIE pe3ynbTaThl OCBOCHUSI ydeOHOro mpeamera «DuU3UKay TOJKHBI
OTpakaTb TOTOBHOCTh M  CHOCOOHOCTh OOy4aloUMXCSl  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JUYHOCTH, CHCTEMOH I[IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX  BHYTPEHHHUX  YOCXKICHUH,  COOTBETCTBYIOIMX
TPaJMIIMOHHBIM LEHHOCTSM POCCHUUCKOTO OOILECTBA, pACUMpPEHHE >KU3HEHHOIO
ONbITa W ONbITa JEATEIIBHOCTU B IPOLIECCE pPEaU3allu OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEIBHOM JESATEIIBHOCTH, B TOM UKCJIE B YACTH:

1) rpaxaaHCcKOro BOCHIUTAHMS

c(OpMUPOBAHHOCTh TPAXKTAHCKOW MO3UIIUM OOYYaIOIIEToCcss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

NPUHSATHE  TPAAUIMOHHBIX  OOIICYETIOBEUECKUX  T'YMAHHUCTUUYECKUX U
JEMOKPaTUUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B HMHTEpEcax TIPakJaHCKOTO
o0ITecTBa, y9aCTBOBATH B CAMOYITPaBICHUU B 00pa30BaTEILHOM OpraHU3aINY;

YMEHHME B3aMMOJECHCTBOBATh ¢ COLMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHUHM C
uxX QyHKIMSIMUA U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU NEATEIBHOCTH,

2) naTpUOTHYECKOr0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaKIAHCKON MICHTHYHOCTH, aTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTUKEHHSIM
POCCHICKUX YIEHBIX B 0071aCTH (U3UKA U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M I[EHHOCTH, B TOM YHCIE B
NEeSATENIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYHBOTO OYIYIIETO;

4)3cTeTHYeCKOr0 BOCIIUTAHMSA :

ACTETUYECKOE OTHOLIEHHE K MUpPY, BKIIOUYas ICTETUKY HAYy4HOTO TBOPYECTBA,
MPUCYIIETO (PH3UYECKON HayKe;

5) Tpy10BOr0 BOCIIUTAHMS :

MHTEpEC K Pa3InyHbIM cepam npodeccuoHanbHON AesITeIbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (U3UKOW M TEXHUKOH, yMEHHE COBEpIATH OCO3HAHHBIM BBHIOOD
Oymymeli mpodeccuu U PeaTn30BbIBATH COOCTBEHHBIE KU 3HCHHBIC IJIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHHUIO B 00JIaCTH
(GU3UKN Ha MPOTSHKEHUH BCEH KU3HH;

6) 3K0/10rHYeCKOr0 BOCIMTAHUA:

chOpMHPOBAHHOCTh  JKOJIOTHYECKOHW KYIBTYPHI, OCO3HAaHWE TJIIOOAITBHOTO
XapakTepa SKOJIOTUYECKUX Mpoliem;

IUIAHUPOBAHKUE U OCYLIECTBJIIEHUE NEHCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUS [IeJIeW YCTOWYHNBOIO Pa3BUTHS YEJIOBEYECTBA;



pacumpeHue OnbITa ACSITEIbHOCTH YKOJIOTHYECKOW HAMpPaBIEHHOCTH HAa OCHOBE
MMEIONIMXCSL 3HAHUH 10 PU3UKe;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS :

c(hOpMHPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (GU3NIECKON HAYKU,

OCO3HAHUE IICHHOCTM HAyYHOW MEATEIbHOCTH, TOTOBHOCTh B MPOIECCE
W3ydeHUsT (U3UKU OCYIIECTBIIATH MPOCKTHYIO M HCCIEIOBATEIBCKYIO NESATEIBHOCTD
WHJMBUIYaIFHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe ibHBbIE YHMBEPCAJIbHbIE YUeOHbIE e ICTBUS
ba3oBble Joruyeckue 1eiCTBUA:

CaMOCTOSITEIBHO dopMmynupoBaTh U aKTyaJu3upoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeNATh LENu JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTH)KCHUS;

BBISABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PacCCMaTPUBAEMBbIX (DM3HUECKUX
SIBIICHUSIX;

pa3zpabarbiBaTh TJIAH PEIICHUS MPOOJeMbl € y4ETOM aHaIM3a HMEIOIIM XCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTb, OL[EHUBATh COOTBETCTBUE PE3YJHTATOB
LIETISIM, OLIEHUBATh PUCKU MTOCJIEACTBUMN IEATENbHOCTH;

KOOPAMHHUPOBATH U BHINOJIHATH pabOTY B YCIOBUAX PEAIbHOTO, BUPTYAJIIbHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUS,

pa3BUBAThH KPEATHBHOE MBIIITICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccieoBareabckue 1eiicTBUA:

BIIaZICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHSMH H METOJaMH
dusnyeckoil HayKu;

BJIAJIETh HAaBBIKAMH y4€OHO-HCCIEOBATEIBCKON U MPOCKTHOW JESTEITHHOCTH B
obnactTy (U3UKHA, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOUCKY
METOJIOB pEIleHHUs 3a7ad (M3UYECKOTO COACPKAHUS, MPUMEHEHUIO0 pPa3TUYHbIX
METO/IOB MO3HAHMS;

BJIQZICTh BUJAMH JICATEIBHOCTH 110 TMOJYYEHHIO HOBOTO 3HAHWS, €ro
WHTEpIpeTalu, IPeoOpa3oBaHHIO U MPUMEHEHHUIO B PA3MTUYHBIX Y4EOHBIX CUTYAITUSIX,
B TOM YMCJI€ TIPU CO3JaHUU YI€OHBIX MTPOEKTOB B 00JacTU (DHU3UKH;

BBISIBJISITh TIPUYMHHO-CIICICTBCHHBIC CBSI3M W aKTYaJIM3UPOBATh  3a/avy,
BBIJIBUTATh TUIIOTE3y €€ pelleHMs, HaXOIUTh apryMEHThI JJIs J0Ka3aTelbCTBa CBOMX
YTBEPXKIIEHU, 3a]JaBaTh MMapaMeTPhbl U KPUTEPHUU PEIICHUS;

aHaJIM3UPOBATH IMOJYICHHBIC B XOJ€ PEIICHUS 3a/1a4l PE3YJbTaThl, KpUTUUEC KU
OLIEHUBATb UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMI
JESITeTbHOCTH, B TOM YUCJIC TIPU U3Y4EeHUH (PU3UKU;

JTaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh TMEPEHOCUTh 3HaHUS MO0 (U3MKEe B MPAKTUYECKYIO  OO0IacTh
KU3BHEACITEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, TIPEIaraTb OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 337a4H, IOMYCKAIOIIME aTbTePHATUBHBIC PEIICHUSI.
Pabora ¢ undopmanmeii:



BJIAJICTh HAaBBIKAMU IOJNy9eHUS HHQOPMAIMHM (PU3HMUECKOTO COJCpKaHHS U3
HMCTOYHUKOB PAa3HBIX THIOB, CAMOCTOSTENIBHO OCYIIECTBISATH IIOUCK, AaHAaJH3,
CHCTEMATH3alHI0 W WHTEPIPETAMI0 WHPOPMALHMH pA3IHMYHBIX BUIOB U (HOpM
Ipe/CTaBJICHUS,;

OLICHUBATh JIOCTOBEPHOCTh HH(pOPMAIIHH;

MCIIOJIB30BATh CPEICTBA MH(MOPMAITMOHHBIX 1 KOMM YHUKAITMOHHBIX TEXHOJIOTHIA
B pCIICHHH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpPraHM3allMOHHBIX 3a1ad C
cOOMO/IeHneM TpeOOBaHUN HPrOHOMHMKHM, TEXHUKA O€30MacHOCTH, TUTHEHHBI,
pecypcocOepekeHus, MPAaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POpPMALMOHHOM
0e30MaCHOCTH;

CO3/1aBaTh TEKCTHI (M3NYECKOTO COJCPIKAHMS B Pa3IMUHBIX (popmarax ¢ ydéTom
HazHavYeHUs MHQOpManuu M LEJIeBOM ayauTOpUHU, BbIOMpas ONTHMAJIbHYIO (GopMy
MIPENICTABIICHUS U BU3YaTH3AIIHH.

KoMMyHuKaTHBHBbIE YHUBeEPCaJibHbIE Y4eOHbIe 1eiicCTBHS:

OCYILECTBIIATh OOIIEHUE Ha YpoKaxX (PM3MKU U BO BHEYPOUHOM AEATEITBHOCTH;

pacrio3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CHUTYaIlMi U CMATYaTh KOH(UIMKTHI,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOI TOYKY 3pPEHHUS C MCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MNOHUMATb W HCIOJb30BATH INPCHUMYIICCTBA KOMaHI[HOI>'I n HHI[I/IBHI[Y&JIBHOﬁ
paboTHI;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUU ¢ yuéToMm OOImMX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJOTO UJIeHA KOJUIEKTUBA;

MNpUHUMATb e COBMECTHOM JACATCIBbHOCTH, OpPTaHHU30BbIBATH nu
KOOPAMHHUPOBATh JEUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJIATh IIJIaH JEWCTBUIA,
pacripenieniartb poild C Y4E€TOM MHEHHMI YYaCTHHMKOB, OOCYXIaThb pe3yabTaThl
COBMECTHOM paboTHl;

OLICHUBATh KaU€CTBO CBOETO BKJIaJa M KaXKJIOTO yJaCTHMKA KOMAaHJbl B 00LMi
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratTb HOBBIC IIPOCKTBI, OLCHUBATHL HWACU C TIO3UIIMHA HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUYECKOE TMOBEACHHE B  Pa3IMUHBIX
CUTYyallUsX, IPOABJIATH TBOPUCCTBO U BOOGp&)KGHI/Ie, 6BITI> HWHUINAaTUBHbBIM.

PeryasiTuBHbIe YHHBepcaibHble YueOHbIe AeHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh TTO3HABATENBHYIO JESATEIBHOCTh B 007acTH
GU3MKM W acCTPOHOMHH, BBISBIATH TPOOIEMBI, CTaBUTh W  (HOPMYIHUPOBATH
COOCTBEHHBbIE 33]1a4H;

CaMOCTOSITEIBHO COCTAaBJIATH IIJIaH PEIICHMS PACUETHBIX U KAUECTBEHHBIX 3a]1ady,
NJaH BBIMOJHEHUS TPAKTUUECKOH paboThl ¢ Y4ETOM HMEIOUMXCS PECypCOoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEATIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacumpATh paMK y4eOHOTO MpenMeTa Ha OCHOBE IMYHBIX IPEIIIOYTCHUIH;

JienaTh OCO3HAHHBIM  BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO PYIUILIAH B 00JIaCTH (U3HKH,
MOCTOSIHHO MOBBIATH CBOM 00pa30BaTEeNbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAIBHBIN MHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYyal[UsiM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH,
OLIEHUBATh COOTBETCTBHE PE3Y/ILTATOB IIEJISIM;

BJIAJIETh HABBIKAMHU TTO3HABATEIBHON peqUIEeKCHH KaK OCO3HAHUS COBEPIIACMBIX
NEeWCTBUM M MBICITMTEIBHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIIONIB30BaTh NMPUEMBI peduIeKCHH Ui OLEHKH CUTYallMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHMBAaThb PUCKM M CBOEBPEMEHHO IPUHMMATh PEUICHHS MO HX
CHM)KEHUIO;

OpUHAMATh MOTHBBl M apryMEHTBl JpPYyTUX TpH aHalU3e pe3yJIbTaToB
NEeATEIIbHOCTH;

IpPUHUMATH ce0s, TOHMUMasi CBOM HEJJOCTATKU M IOCTOMHCTBA,

OpUHAMATh MOTHBBl M apryMEHTBl JpPYyTUX NpH aHalU3e pe3yJIbTaToB
TeATEbEHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JPYIUX Ha OLIMOKH.

B nporecce 1oCTHXEHUS TMYHOCTHBIX PE3YIbTaTOB OCBOCHHS MPOTPAMMBI 10
¢uznke UIs  ypoBHS cpemHero oOmero oOpazoBaHUS Yy 0Oydarommxcs
COBEpILEHCTBYETCS HMOLMOHAJIBHBIH WHTEJUIEKT, I pearoararo i
c(OpMUPOBAHHOCTH:

CaMOCO3HaHU s, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BHUJIETh HAIPAaBIICHUs Pa3BUTUSI COOCTBEHHON 3MOIMOHAIBHON cdepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMsS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh  aJanTUPOBATBCI K
HMOLMOHAJIBHBIM U3MEHEHHUSIM U TPOSBIIATH THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEW MOTHUBAIM{, BKIIOYAIOINEH CTpeMJICHHE K JOCTH)KEHUIO IeNU U
yCIeXy, ONTHMHU3M, HWHUIIMATHBHOCTh, yYMEHHE JIEHCTBOBATh HCXOAS W3 CBOMX
BO3MOKHOCTEH;

HMIIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE
IPYTHX, YYUTHIBATh €TO MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOLIMX CIOCOOHOCTh BBICTPaUBaTh OTHOLICHUS C
JIPYTUMH JIFOABMH, 3a00TUTHCS, MPOSIBJIATH HHTEPEC U Pa3peliaTh KOH(UIMKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xonny o0ydenusi B 10 kjacce mpeaMeTHbIe pe3ylbTaTbl Ha 6a30BOM YpOBHE
JOJOKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYJAIOLMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MECTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTH I, B PAKTHYECKOUN JESITEIbHOCTH JIFOJICH ;

YUUTBIBATh TPAHULBI TPUMEHEHUsS M3Y4CHHBIX (PU3NYECKMX MOJAEICH:
MaTepHajibHas TOYKa, WHEpIUalbHAas CHUCTeMa OTCcuéTa, abCONIOTHO TBEPIOE TeEIO,
WICAIBHBIN Ta3, MOJEIU CTPOEHHS Ta30B, KUJAKOCTEM M TBEPABIX TEN, TOYCUYHBIN
JIEKTPUYECKU I 3aps]] U pelieHun (PU3UUECKUX 3a]ay;

pacriozHaBaTh (M3MUECKUE SIBJIECHUS (IIPOLECCH) U OOBACHATh MX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISPHO-KHHETHUYECKOW TEOpUM CTPOECHMS BELIECTBA U
JJEKTPOAVNHAMUKHN . PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSMOJIMHEWHOE JBUKEHHUE,
cBOOOJIHOE Ma/ieHNue TeJ, ABUKEHUE 110 OKPYKHOCTH, UHEPLIMS, B3aUMOICHCTBUE TE,
middy3us, OpOYHOBCKOE JABHM)KEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX Tel,
u3MEHEeHHEe Oo0bEMa Tesl NMpU HarpeBaHWU (OXJIAXKJIEHHUM), TEIJIOBOE paBHOBECHE,



UCHapeHue, KOHJAEHCAlus, IUJIaBJeHUe, KpUCTAUIM3alus, KHUIICHUE, BIJIAXHOCTb
BO3/lyXa, IOBBIILIEHNE AABJICHUS a3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b
MEXJy TIapaMeTpaMd COCTOSHHUS Ta3a B H30Ipolieccax, dJIeKTpU3anus Ted,
B3aUMO/IEHCTBUE 3aPsIIOB;

ONMCHIBATH MEXaHWYECKOE [BHMIKEHUE, HCIONB3Yysd (U3NUecKre BEIMYUHBIL:
KOOpJMHATA, MyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIa, UMITYIIbC
Tesla, KUHETHYECKas HHEprus, IOTEHLMaNbHas HHEpPIrus, MeXaHuuyeckas padora,
MEXaHWYECKasi MOIHOCTb; MPU ONHCAHWM NPAaBUIBHO TPAKTOBATh (PUIMUECKUI
CMBICJI UCIIOJIB3YeMbIX BEIIMYMH, UX O003HAYCHHS M €IUHMIIbI, HAXOAUTH (OPMYIIHI,
CBS3bIBAIOIIME TAHHYIO (M3UYECKYI0 BEIMUYUHY C IPYTUMU BEIMYNHAMU;

ONMCHIBATH M3yYEHHBIC TEIUIOBbIE CBOMCTBA T UM TEIUIOBBIC SIBJICHUS,
UCHONB3Yysl (U3MYEeCKue BEIMYMHBL: JaBlICHUE Ta3a, TEeMIeparypa, CpeaHss
KUHETUYEeCKasl SHEPIus XaOTHYECKOTO JABUKEHHUS MOJIEKYJ], CpeIHEKBaJpaTH4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI SHeprus, paboTa rasa,
K03 (PUITMEHT MOJE3HOT0 JeHCTBHS TEIIOBOTO ABUTATENS; IPH ONUCAHUU MTPABUIBHO
TPakToBaTh (IM3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIMYUH, HMX OOO3HAUEHUS WU
€IMHHUIIBI, HAXOAUTh (POPMYIbI, CBS3bIBAIOUIME JAaHHYIO (DU3MYECKYI BEIUYMHY C
JAPYTUMH BETMYMHAM;

ONMCHIBATh U3YYEHHBIE DJIEKTPUUYECKHE CBOWMCTBA BELIECTBA M JJIEKTPUUECKUE
SIBJICHUS (IIPOIIECCHI), UCTOJIB3YS (DM3MUECKHE BEIMYMHBI: SJIEKTPUYCCKUI 3aps,
AJIEKTPUYECKOE 110JI€, HAPSUKEHHOCTD MOJIsL, MOTEHIMal, Pa3HOCTh NOTEHIIMAJIOB; IIPU
ONMMCAaHUM MPABUIBHO TPAKTOBATH (PU3UUYECKHI CMBICI HCIIOJIB3YEMbIX BEITUYMH, HX
0003Ha4YEHHUS U €TUHUIIbI; YKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMHU BETMUMHAMY;

aHATM3UPOBATh (DM3UUECKUE MPOLECCHl W SBIICHUS, HCIOJIB3Yyd (QU3NUYECKHE
3aKOHBl M INPUHIMIBL: 3aKOH BcemupHoro tsaroreHus, I, Il u Il 3akonsr HerotoHa,
3aKOH COXPAHEHMUSI MEXaHMYECKOM SHEPrHM, 3aKOH COXPaHEHUs HUMITYJIbca, IPUHIUII
CYEPIIO3ULIMU CUJI, TPUHLMI PaBHONpPABUs HMHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHEe KUHETHYECKOMW SHEPrHu TEIJIOBOTO JBHIXKEHHS MOJIEKYJ C aOCOJIOTHOM
TeMIIepaTypoi, MepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMUsI 3JEKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (POpMYIMPOBKY 3aKOHA, €T0O
MaTeMaTUUYECKOE BhIpaXEHUE U YCIOBUS (TPaHUIbI, 00JaCTH ) IPUMEHUMOCTH;

OOBACHATb OCHOBHBIE MPUHIUIBI ACHCTBUS MalMH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS MX 0O€30MAaCHOTO HCIOJIb30BAHUS B IOBCEIHEBHON
KHU3HU;

BBIIIOJIHATh OJKCIIEPUMEHTBl 110 MCCIEIOBAaHUIO (U3NYECKUX SBJICHUH U
IIPOLIECCOB C HCIOJIB30BAHMEM IIPSAMBIX M KOCBEHHBIX W3MEPEHUM, IPU OSTOM
dopmynupoBath mpobiaeMy/3amady U TUIOTE3y Y4eOHOTO 3KCIEpUMEHTa, COOMpAaTh
YCTAaHOBKY M3 IPEIJIOKEHHOIO 000pYI0BaHUs, IPOBOJUThH ONBIT U (OPMYIUPOBATH
BBIBOJIBI;

OCYILECTBIISATh MpPsIMbIE W KOCBEHHBIC M3MEPEHHS (M3UUYECKUX BEIUYUH, MPU
STOM BBIOMpPATh ONTUMANBHBIA CHOCOO HM3MEPEHUS] U UCIOJIb30BaTh H3BECTHBIE
METO/bI OLIEHKH MOIPEeIHOCTEN U3MEPEHMUI;

UCCIIEZIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMH  BEIMYMHAMU  C
UCIIONb30BAaHUEM TMPSAMBIX H3MEPEHUM, IpU OSTOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKcHpOBaTh PE3yNbTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MYECKHUX BEJIUYHUH B BHUJE
TabauI U TpadUKOB, AETaTh BHIBOJBI [10 PE3YIbTATaM HCCIIEIOBAHUS;

coOmoaTh mpaBuiaa 0O€30MacHOrO Tpyaa NMpPU IPOBEIECHUM HCCIEAOBAHUMA B
paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-HMCCIENOBATENbCKOM UM MPOEKTHOU



JeATEIbHOCTH C MCIIOJNIb30BAaHUEM HM3MEPUTENBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
00opyHOBaHMS;

pemath pacy€THBIE 3a]]a9H C SIBHO 3aJJaHHON (M3MUYECKONW MOJIEITBIO, HCITONIB3YS
(¢u3nueckue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/laud BBIOMPAThH
(¢u3NYECKyI0 MOJIENb, BBIACTATh (PM3NUYECKUE BEIHMYMUHBI U (OPMYIbI, HEOOXOIMMbIE
st e€ pelleHHs, MPOBOAUTH pacu€Thl M OIEHUBATh PEATBHOCTH ITOJTY4EHHOTO
3Ha4YeHHUsI (PU3UUECKOM BETMUMHBL;

pelath KaueCTBEHHBIE 3a/laud: BBICTPaMBAaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyKIECHHN C OMNOpOM Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3uyecKue SBICHUS;

UCIIOJIb30BaTh MPH PeleHUH y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTUU Ui TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAMH M TPEICTABICHUS
y4eOHOM Y HAYYHO-NOMYJISpHOW HHQOpPMAlMK, TMOIY4EHHOH M3 pas3nyHbIX
MCTOYHUKOB, KPpUTHUUECKH aHAJIM3UPOBATh [TOJIy4aeMyt0 MH(OpMAIIHUIO;

IPUBOJUTH IPUMEPHI BKIA/a POCCUUCKUX M 3apyOeKHBIX YUEHBIX- PU3UKOB B
pa3BUTHE HayKH, OO BSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TCXHUKI
M TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOU KU3HH IS
obecrieyeHnsi O€30MaCHOCTH MpH OOpaleHMU C OpubopaMu W TEXHHYECKHIMH
YCTPOMCTBAMHU, Ul COXPAHEHHUs 3JI0POBbsI U COOJIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHHU S B OKPYKAIOLICH cpene;

pabotaTh B TIpynme C BBIIOJHEHHEM pPa3lUYHBIX COLUAIBHBIX poJIei,
MJJAHUPOBATh pabOTy TPYIIBI, pAlMOHATBHO pPACHpENeNsaTh O0S3aHHOCTH U
IJAHUPOBATh JAEATENIbHOCTh B HECTaHJAPTHBIX CUTYallUsAX, aJ€KBaTHO OLICHUBATh
BKJIAJ1 KQ)XKJIOTO U3 YYaCTHUKOB IPYIIIBI B PELICHUE paccCMaTpHUBaeMOi TPOOIIEMBI.

K koniy o6ydenus B 11 kiiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUM

J€MOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKA B (HOPMUPOBAHUM
COBPEMEHHONM HAay4YHOW KAPTUHBI MHPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIIOACH, LEJIOCTHOCTh M E€IUHCTBO
(bu3rYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS M3YYCHHBIX (PU3UUECKUX MOJCICH
TOYEUHBIM DJIEKTPUYECKUU 3apsl, Jyd CBETa, TOYEUHBIH MCTOYHHMK CBETA, sACpHAas
MoOJIeb aTOMa, HYKITIOHHAsl MOJIeTIb aTOMHOTO si/Ipa MU pelieHnH (PU3NYECKUX 3a/1a4;

pacriozHaBaTh (M3UUYECKUE SIBJICHUS (IIPOLECCH) U OOBACHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMMKM U KBAHTOBOW (DM3UKHU: AJIEKTpUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aWMOJCHCTBUE
MarHUTOB, 3JIEKTPOMAarHuTHAasE MHIAYKIMSA, JEHCTBUE MarHUTHOI'O IOJISI HA TPOBOIHUK
C TOKOM U [BWXXYIMICS 3apsij, D3JIEKTPOMArHUTHBIE KOJ€OaHUsI M BOJHBI,
MPSMOJIMHENHO0€ pacnpocTpaHeHue CBeTa, OTpa)KeHHE, IIpEIOMIICHHUE,
uHtepdepeHus, audpakuus U TOJNSIpU3alUsl  CBETa, [MCIEpPCUs  CBETa,
dotornekrpuueckuit dpdexr (Poroddpdekr), cBeToBOE HaBICHHE, BO3HUKHOBEHHUE
JUHEWYaToOro CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M  HUCKYCCTBEHHas
PagroOaKTUBHOCTb;

ONMCBHIBATh H3YUEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE, FIEKTPUUECKYIO MPOBOAUMOCTD Pa3IMYHbIX CPE) U AJIEKTPOMarHUTHbBIE
SIBJICHUS (IIPOIIECCHI), MCTOJIB3YS (DM3UUECKHE BEIMYMHBI: SJIEKTPHUYCCKUI 3aps,
CHJIa TOKA, AJIEKTPUYECKOE HaIPSHKEHHE, DJIEKTPUUYECKOE CONPOTUBIIEHUE, Pa3HOCTb
MOTEHLMAJIOB, JIEKTPOABMKYIIAS CHIa, paboTa TOKA, MHIYKIHS MarHUTHOTO IO,



cuina Amrepa, cuna JlopeHiia, ”HAYKTUBHOCTD KaTyIIKH, SHEPTUS SJIEKTPUIECKOTO U
MarHUTHOTO TOJIEH, MIEPHOJI M YacToTa KojieOaHUH B KoyebaTenbHOM KOHTYpE, 3ap s
M CHJIAa TOKa B MPOIIECCe TAPMOHUYECKU X AIIEKTPOMAaTHUTHBIX KoJieOaHUH, oKycHOE
paccTossHuEe W ONTUYeCKas CHuja JIMH3bL, MPU ONUCAHUU TPABUIBHO TPAKTOBATH
(¢U3MYECKUl CMBICT HCIOJNB3YeMbIX BEJIWYMH, WX OOO3HAYCHUS U EIUHHUIIBI,
YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONME MAHHYIO (U3NYECKYIO BEIHUYUHY C JPYTUMH
BEJIMYUHAMU;

ONKCHIBATH M3y4YE€HHbIE KBAHTOBBIC SBJIEHUS M MPOIECCHI, HCIOIb3YA
¢u3nyecKre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI M 4aCTOTa
CBETa, DHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOJypacmaaa, YHEPrusl CBSI3U aTOMHBIX
saaep, MpU OMUCAHUKM TPABUIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJB3YEMBIX
BEJIMYMH, UX 0003HAYECHHUSI M €AUHULIBI, YKAa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIME TAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTHMHU BEIMYHMHAMH, BBIYHCISTh 3HAYCHHE (PU3NICCKON
BEJIMYUHBI;

aHATU3UPOBATh (DM3UUECKUE MPOLECCHl W SBIICHUS, HCIOJIB3Yyd (QU3NUYECKHE
3aKOHBI W TPHUHIUIBL 3aKOH OMa, 3aKOHBI TOCJEIOBATEIBHOTO W IMapalIeTBHOTO
COCMHEHUSI TPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIEKTPOMarHUTHOM
MHIYKIMH, 3aKOH HPSIMOJMHEHHOIO paclpOCTPaHEHHUS CBETA, 3aKOHBI OTpPa)KeHUs
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHUE DWHINTEIHA U1 oTOd hdeKTa, 3aK0H
COXpaHEHUs JSHEPIruU, 3aKOH COXPAaHEHHS HUMIIYyJIbCca, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHHUs MacCOBOTo uMcia, moctynarel bopa,
3aKOH PaJMOaKTUBHOIO PAcHaja, Mpu 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHUYecKoe BBIpaXEHHE U YCIOBUA (TpaHMIlbl, 0O0IacTH)
MPUMEHUMOCTH;

OTIpe/ICISATh HANlPaBJIEHWE BEKTOPa MHIYKIIMU MAarHUTHOTO TOJISl IPOBOJHHUKA C
TOKOM, CHJIbI AMmiepa u cuibl JIopeHia;

CTPOUTH U ONHUCHIBATH U300paKEHHE, CO3/IaBAEMOE MIJIOCKUM 3€pKajioM, TOH KOH
JIMH30;

BBITIOJIHATE OKCIIEPUMEHTH 110 HCCIEIOBAHUIO (U3NYECKUX SBJICHUH U
MPOILIECCOB C UCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHUH: MpU 3TOM
dopMmynupoBaTh npodiaeMy/3afady U TUMOTE3y YueOHOro 3KCIepuMeHTa, coOupaTh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000PYIOBAaHUS, IPOBOAUTH OMBIT U (POPMYIHUPOBATH
BBIBOJIBI;

OCYIIECTBIISATh MPSMbIE W KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, MPHU
TOM BBIOMpPATh ONTHMAJBHBIA CHOCOO H3MEPEHUsS M HCIOJIb30BaTh H3BECTHBIC
METO/IbI OL[CHKH MOTPEIHOCTEN U3MEPEHUN;

MCCIEeIOBaTh 3aBUCUMOCTH (PM3UYECKU X BETUYMH C HCIIOJIB30BAHUEM IMPSMBIX
U3MEPEeHUN: NMpU H3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATbh pE3yNbTaThl
MOJIy4eHHOH 3aBHCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIUI U TpauKoOB, AETaTh
BBIBO/IBI 10 pe3y/ibTaTaM UCCIIEIOBAHUS;

coOnrofaTh mpaBuiia O€30MacHOrO TpyAa MPU MPOBEACHHM HUCCIEIOBAaHUM B
paMkKax y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOH U IPOEKTHOM
JEATEIbHOCTH C HCIIONIB30BAaHUEM HM3MEPUTEIFHBIX YCTPOHCTB M JIAOOPAaTOPHOTO
000pyIOBaHUS;

pemath pacyéTHbIE 3aJaUu C SBHO 3aJaHHON (M3UUYECKONU MOJIENbIO, UCIIONIB3YS
¢u3nyeckie 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a YCIIOBHUS 3a/1a4d BBIOMPATH
(DU3UYECKYI0O MOJIETTh, BBIJICIATh (PU3MYECKUE BEIUUMHBI U (HOPMYJIbI, HEOOXOIUMBIS
s e€ pelleHHs, MPOBOAUTH pacyéTbl M OLEHUBATh PEANTBbHOCTb IOJTY4EHHOIO
3HA4YEeHUSI (PU3UUECKON BETMUUHBL;



pelaTh KaueCTBEHHBIEC 3a/a4M: BBICTPAaUBaTh JIOTMUECKH HENPOTUBOPEUHUBYIO
LETIOYKY PAaCCYKIECHMH C ONOpOM Ha H3Yy4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(du3nyecKue SBICHUS;

UCIIOJIb30BaTh MPH PElICHUN y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUN JUIsl TOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALMU U IPEICTABICHUS
y4eOHOW W HAYYHO-TIONMYJSIPHOW HMHGOpMAIHU, TIOMYYEHHOW U3 Pa3IHYHBIX
HCTOYHHUKOB, KPDUTUUECKH aHAJIM3UPOBATh [TOJIy4aeMyr0 MH(OPMAIIUIO;

OOBSCHATH IPUHIIUIIBI JEHCTBUS MAIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnmuyaTh yCJIOBHS UX 0€30MaCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

IPUBOMUTH IIPUMEPHI BKIA/Ja POCCUMCKUX M 3apyO€KHBIX YUEHBIX- PU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKI
U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MUKE B MOBCETHEBHOM XU3HM IS
obecrieyeHnst 0€30IIaCHOCTU IpU OOpalleHMU ¢ OpubopaMM U TEXHUYECKMMHU
YCTPOMCTBAMH, Uil COXPAHEHHUS 3JI0POBbSI U COOJIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pa3IUUHBIX COLUAIBHBIX poJIei,
[JIaHUPOBATh paboOTy TPYIIbI, PALUOHATBHO pACHpeleNsiTh O00f3aHHOCTH U
IJIAHUPOBATh JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYalHsX, aJCKBATHO OLICHUBATh
BKJIAJ1 KQXKJIOTO U3 YJaCTHUKOB IPYIIBI B PELICHHE PACCMATPUBAEMOM ITPOOIIEMBI.



TEMATHYECKOE INVIAHUPOBAHMUE

10 KUIACC
Ne HammeHnoBaHue pa3nenoB u teM KommnuectBo wacos DIIeKTpOHHbIE
n/n HpOTPaMMBI Beero | Kourpons | Tpaxriuec| _(HdpOBEIE)
HEIC Kie o0pazoBaTebHbIC
paboTel | paboTHI PeCyper

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 |®usuka u METOABI HAYYHOTO MMO3HAHUS 2 BBeauTe | BBeaute |https//m.edsoo.ru
3HadeHue | 3HadeHue [/AVIAWVNQO
Uroro no pazneny
Paznea 2. MEXAHUKA
2.1 |Kunematuka 5 BBeauTe | BBemute |https//m.edsoo.ru
3HaueHue | 3Hadenue [/SNO2MCWXU
2.2 |JluHamuka 7 BBeauTe | BBemuTe |https//m.edsoo.ru
3HaueHue | sHadenue [/RMLO6BX3PU
2.3 |3aKoHBI COXpAaHEHHUs B MEXaHUKE 6 1 1 https://m.edsoo.ru
/86NRCXHA7
Uroro no pazneny
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 | OcHOBBI MOJIEKYISIPHO-KHHETUYECKON 9 BBEIIUTE 1 https//m.edsoo.ru
TEOPUU 3Ha4YCHUE /HRGVSNOPE
3.2 |OCcHOBBI TEPMOJIMHAMUKHU 10 1 BBeauTe |https//m.edsoo.ru
3nauenue [/HKO6KLO6RS9
3.3 |ArperaTHble COCTOSIHUS BEILECTBA. 5 BBenutTe | BBemute |httpsy//m.edsoo.ru
@da3oBbI€ IEPEXOBI 3HaueHue | 3Hadenue [/HSM355JCH
Uroro no pazneny
Paznea 4. JIEKTPOAUHAMUKA
4.1 |Dnekrpocraruka 10 1 1 https//m.edsoo.ru
/LSRP72QLI
4.2 |IloCTOSIHHBIN 2JEKTPUUYECKUN TOK. 12 1 1 https//m.edsoo.ru
ToKM B pa3nuyHBIX Cpeliax /GEWTDQXWW
Uroro no pazneny
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I1O 4
I[TPOT'PAMME
11 KJIACC
Ne | HammeHnoBanue pasnenos u tem KonnuectBo yacos DNeKTpOHHbIE



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

n/n I POrpaMMBbl Bcero | Kontpo:n| [Ipakriudeckue paboTsl|  (uudpoBbie)
bHBIE oOpazoBarenbHbIC
paboThI pecypcehl
Paznea 1. JIEKTPOAUHAMUKA
1.1 |MarauTHOe nosue. 11 1 3 https//m.edsoo.ru
DJIeKTpOMarHuTHas! MHTyKI U /72Q390NG8
Hroro no pazneny
Paznea 2. KOJIEBAHUS U BOJIHbBI
2.1 |[Mexanudeckue u 9 | BBemute 1 https//m.edsoo.ru
3JIEKTPOMarHUTHBIE KOJIeOaHUs 3HAYCHU /3TLNQKPG6
e
2.2 |[MexaHnueckue u 5 1 BBeIUTE 3HaUeHue | https//m.edsoo.ru
AJIEKTPOMAarHUTHHIE BOIHBI /WQT6385V1
2.3 [OnTuka 10 | BBeguTe 3 https//m.edsoo.ru
3HAYEHHU /TUPOIURXM
e

Hroro no pazneny

Pasnea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH

3.1 |OcHOBBI crieNaNBHOMN TEOPUH 4 1 BBeAMTE 3HaUeHue |https//m.edsoo.ru
OTHOCHUTEIIBHOCTH /AOUCOVDK2
Hroro mo pazneny
Paznen 4. KBAHTOBASI ®U3UKA
4.1 [DaeMeHTHI KBAHTOBOM ONTHKHU 6 |BBemuTe| BBemuTe 3HaueHWe |https//m.edsoo.ru
3HAUYCHHU /SWOVAWQRS
e
4.2 |Crpoenue aToma 4 | BBemuTe | BBeauTe 3HaueHue |https//m.edsoo.ru
3HAQYCHU /HSBEAOOEA
e
4.3 |AtomHOE SApO 5 BBEIUTE | BBeauTe 3HaueHuWe |https//m.edsoo.ru
3HAYEHU /97TMCIDZXQ
e

Uroro no pazneny

Pazpea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOOU3UKHU

5.1 |DneMeHThI aCTpOHOMUHU U 7 1 BBenuTe 3HaueHue | httpss//m.edsoo.ru
acTpopu3uKu /3EOD6K XI19
J106aBUTH CTPOKY

Uroro no pazneny

Paznes 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1

OO0oOmaroriee MOBTOpPEHHE

4

BBEINTE

BBCAUTC 3HAUCHUC

https//m.edsoo.ru



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

3HAa4YCHU
€

/02JEGZCIM

Uroro no pazneny

PezepBHOE Bpems

OBILEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME



https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE INIAHUPOBAHMUE

10 KJIACC

Ne Tema ypoka KonnuectBo wacos [Hara DNIeKTpOHHbIE
n/n Bcero | Kontpons| [paxryy | 13YICHHA unposee
HEIC — o0pazoBaTebHbIC
paboThl | paboThI pecypeet

1 |®Pusuka — Hayka o pupoJe. 1 02.09.2026 | https//m.edsoo.ru/Y
Hayunbie MeTOIbI TO3HAHUS XGQSPMI1P
OKpY)KAIOILIETO MHpa

2 |Ponb u mecto u3MKku B 1 03.09.2026 | https//m.edsoo.ru/8
dopMupOBaHNY COBpPEMEHHOM HSXWFFVO
HAay4yHOH KapTUHBI MUpa, B
MPAKTUYECKON JIESATETHbHOCTH
moaen

3 |MexaHndeckoe IBHIKEHUE. 1 09.09.2026 | https//m.edsoo.ru/R
OTHOCHUTENBHOCTh MEXAHUYECKOTO SOA0V5ZX
neuxkeHus. [lepemerenue,

CKOPOCTh, YCKOPEHUE

4 |PaBHOMEpHOE NPSIMOIMHEUHOE 1 10.09.2026 | https//m.edsoo.ruw/LL
IIBYKEHUE SIPY2JEZ

5 |PaBHOyckopeHHOE psMONuHeHOoe| 1 16.09.2026 | https//m.edsoo.ru/
IBUKEHUE MDIDKJOUB

6 |CBobomHoe mageHue. YCKopeHue 1 17.09.2026 | https//m.edsoo.rw/
CBOOOIHOIO ITaICHUS MXPLZIX8J

7 |KpuBonuHEWHOE IBUKEHHUE. 1 23.09.2026 | https//m.edsoo.rw/T
JIBrkeHre MaTepUaIbHON TOUKA FLJ2C4DN
110 OKPYXHOCTH |]

8 |IIpuHUMIT OTHOCUTEIBHOCTH 1 24.09.2026 | https//m.edsoo.ru/J
lNanmnes. MHepuuaibHbIe CUCTEMBI 6QY7N3WN
otrcyeta. [lepBriit 3akoH HproToHa

9 |Macca tena. Cuna. [Ipunuun 1 30.09.2026 | https//m.edsoo.rw/B
Cynepno3unuu cui. Bropoii 3akoH VINWTAQH
HeroTona st MarepuanbHOR
TOYKU

10 | Tperuii 3akon HbtoToHa asist 1 01.10.2026 | https//m.edsoo.rw/J
MaTEepUAIbHBIX TOUEK YLAI4UAN

11 [3akoH BCEMHUPHOTO TATOTEHUSI. 1 07.10.2026 | https//m.edsoo.rw/D
Cuna tspkectu. IlepBas 13D593MU
KOCMUYECKasi CKOPOCTh

12 |Cuna ynpyroctu. 3akoH I'yka. Bec 1 08.10.2026 | https//m.edsoo.rw/R
Tena ILVFXEQD

13 |Cuna tpenus. Koaddumuenr 1 14.10.2026 | https//m.edsoo.rw/U
Tpenus. Cuia ConpoTUBIICHUS IPU ZBUPCM5M
JIBUKEHUHU Tella B KUIKOCTU UITH
rase

14 |IloctynaTenbHoe U Bpam@aTenbHOE 1 15.10.2026 | https//m.edsoo.rw/I



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

JBUKEHUE a0COTIOTHO TBEPIOTO DOAU40TS
tena. MomeHT cuibl. [Ineqo cuiel.

YcnoBus paBHOBECH S TBEPOTO

Tena

15 |Mmmynbe MaTepuanbHOM TOUKH, 21.10.2026 | https//m.edsoo.ru/
CHUCTEMBI MaTEPUAIBHBIX TOYECK. MSJIQTKNWC
WNmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyabca. PeakTuBHOE ABUKEHUE]

16 |PaGoTa 1 MOIIHOCTE CHUJIBL. 22.10.2026 | https//m.edsoo.ru/J
Kunernueckas s3Heprust 1V59L28B
MaTepuaabHOU TOukH. Teopema 00
W3MEHEHUU KNHETUYECKON
SHEPTHU

17 |IloreHunanbHas dHEPTUSL. 05.11.2026 | https//m.edsoo.ru/R
IloTeHmanbHast 3HEPIrUs ypyro NEXJW4KF
nehopMUPOBAHHON MPYKUHBI.

[lorenunanpHas sHEPTUs TEa
BOJIM3U MMOBEPXHOCTH 3EeMITH

18 |IloTeHIMANLHEIE U 11.11.2026 | https//m.edsoo.rw/D
HEMOTEHIMaNIbHbIE CUIIBI. CBSI3b A3QVTOXQ
paboTHI HEMTOTEHIIUATIBHBIX CUJI C
M3MEHEHHEM MEXaHHYeCKOM
9HEPrUU CUCTEMBI Tel. 3aKOH
COXpaHEHU S MEXaHUYECKOU
SHEPTHU

19 |JlaGopatopHas pabota 12.11.2026 | https//m.edsoo.ru/
«ccnenoBanue cBs3U pabOTHI WI1R4R88UG
CHUJIbI C U3MEHEHUEM
MEXaHUYECKOW SHEPruHu Tejaa Ha
MpUMepe PacTsHKEHUS. PE3UHOBOTO
KTyTa»

20 |KonTtponbHas paboTa mo Teme 18.11.2026 | https//m.edsoo.rw/L
«Kunemarnka. J/lmHamuka. 3aKOHBI NM6EK6YY
COXpaHEHUS B MEXaHUKE)

21 |OcCHOBHBIE IONOKEHUS 19.11.2026 | https//m.edsoo.rv/O
MOJIEKYJISIPHO- KUHETHYECKON EYOVYU2B
TeopuHu. bpoyHOBCKOE IBUKECHUE.

Andysnst

22 |Xapakrep IBHKEHHS U 25.11.2026 | https//m.edsoo.rw/A
B3aUMOJEHCTBUS YACTUL] UV2ZDR3X
BelecTsa. Moaenu cTpoeHus
ra30B, KUJKOCTEH U TBEPABIX TEIl

23 |Macca monekyn. Konndectso 26.11.2026 | https//m.edsoo.ru/F
BeniecTBa. [locTossHHas ABoraapo LIBAQDI13

24 | TennoBoe paBHOBECHE. 02.12.2026 | https//m.edsoo.ru/
Temmneparypa u e€ u3MepeHue. WPNY6QASZ

IlIxama temneparyp Llenscus



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z

25 |Uneansuslii ra3 B MKT. OcHoBHOE 03.12.2026 | https//m.edsoo.ru/U
ypaBHeHne MKT KJFVSBZO
26 |AGconroTHas TeMmepaTrypa Kak 09.12.2026 | https//m.edsoo.rw/B
Mepa cpeHel KNHETUYECKOU XUDVDG2F
SHEPTUU JBUKEHUS MOJIEKYI.
YpaBHenue Menaeneena-
Knaneiipona
27 |3akon [anbToHa. ['a30BbIe 3aKOHBI 10.12.2026 | https//m.edsoo.rw/Y
3WB66I3A
28 |JlaboparopHas paboTta 16.12.2026 | https//m.edsoo.ruw/3
«WHccnenoBanue 3aBUCUMOCTH SDBLKT96
MEX]y mapaMeTpaMu COCTOSIHUS
pa3peKEeHHOTO ra3a»
29 |U3onponecchl B UA€aIbHOM Tasze U 17.12.2026 | https//m.edsoo.rw/O
ux rpaduyueckoe mpeacTraBieHue]| ZJ3KZNJ5
30 |BuyrpeHHss 3HEprus 23.12.2026 | https//m.edsoo.ru/9
TEPMOJAUHAMUYECKON CUCTEMBI U JQITVXI8
Croco0blI €€ U3MEHEHU .
KonunyectBo TenaoTel u padora.
Buyrpennsis sHeprus
OJIHOATOMHOTI'0 MJI€AJIbHOIO Ta3a
31 |Buasl Teronepeaaun 24.12.2026 | https//m.edsoo.ru/3
6JJ20W9
32 |YnenbHas TETNIOEMKOCTD 30.12.2026 | https//m.edsoo.ru/5
BelecTsa. KomuecTBO TEMIOTEI K3Y4H86L
IpH Terionepeaade. AnuadaTHBIN
npoiecc
33 |IlepBblii 3aKOH TEPMOJIMHAMUKU U 13.01.2027 | https//m.edsoo.ru/2
€ro MpPUMEHEHME K U30I1poreccamM HO6R3GAS8
34 |HeoOpaTtuMocTh MpOLECCOB B 14.01.2027 | https//m.edsoo.rw/S
npupoae. Bropoii 3akox 85LWDFT8
TEPMOIMHAMUKU
35 |IIpunuun aevictBus u KI1/{ 20.01.2027 | https//m.edsoo.rw/D
TEIJIOBOM MallMHbI LCDEAAUC
36 |Luxn Kapuo u ero KITJ{ 21.01.2027 | https//m.edsoo.ruw/4
XPSAOVTM
37 |Dxonoruueckue mpoOIeMsl 27.01.2027 | https//m.edsoo.ru/P
TETIIIOPHEPTETUKA 07ZMYMSI
38 |OO6oO0maronmii ypok 28.01.2027 | https//m.edsoo.ru/9
«MounekynsipHast usrka. OCHOBBI EKZ0DDWP
TEPMOAMHAMUKI
39 |KouTponpsHas paboTa mo Teme 03.02.2027 | https//m.edsoo.rw/R
«Momnekymnsipaas (usnka. OCHOBBI CARYE6ZX
TEPMOANMHAMUKI
40 |[TapooOpa3oBaHme U KOHJCHCAIUA. 04.02.2027 | https//m.edsoo. 1w/ X

I/IcnapeHHe 1 KUIICHHUC

48Q078EE



https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE

41 |AGcomoTHas U OTHOCUTENbHAsS 10.02.2027 | https//m.edsoo.ru/9
BJIAXKHOCTH BO31yXa. HachlleHHBIN SHVAEBMM
nap

42 |Teépnoe Teno. Kpucramnuueckue u 11.02.2027 | https//m.edsoo.ru/J
amopduble Tena. AHU30TPOIUS XFWLMZNK
CBOMCTB KpUCTAIUIOB. JKuakue
kpuctauibl. CoBpeMEeHHbIE
MaTepuaibl

43 |IInaBieHuEe U KpUCTAIIIU3AIUSI. 17.02.2027 | https//m.edsoo.rw/O
VYaenpHas TEIIIOTA ILIABJICHUA. X117G6MR
CyOnumarus

44 | YpaBHeHHeE TEMJIOBOTO OanaHca 18.02.2027 | https//m.edsoo.ru/0

[UXGN2I1

45 |Dnexrpu3anus Tel. 24.02.2027 | https//m.edsoo.rw/Q
Onekrpuueckuid 3apsaa. [[Ba Buna J2S7TWSBM
AIIEKTPUUECKUX 3apsi/ioB

46 |IIpoBOOHUKH, TUDIEKTPUKU U 25.02.2027 | https//m.edsoo.ruw/F
MOJIYIIPOBOAHUKH. 3aKOH 3YVPQUYH
COXpaHEHU s AIEKTPUUECKOTO
3apsiia

47 |B3aumopeiicTBHE 3aps10B. 3aKOH 03.03.2027 | https//m.edsoo.ru/5
Kynona. Toueunbrit U3BUOTHH
AIEKTPUYECKUN 3apsiz

48 |Hanpspk€HHOCTB 3JEKTPUYECKOTO 04.03.2027 | https//m.edsoo.ru/9
noJis. [IpuHiun cynepno3unumn IKAWD2V6
AJIEKTPUYECKUX ToJe. JInHum
HANPSOKEHHOCTH

49 |Pabota cui 31€KTpOCTaTUYECKOTO 10.03.2027 | https//m.edsoo.rw/V
nons. [lorennnan. Paznocts OPD9ASLF
MOTEHI[MAJIOB

50 [IIpoBOAHMKU U AUAIEKTPUKU B 11.03.2027 | https//m.edsoo.ruw/1
AJIEKTPOCTATUYECKOM I10JIE. 2P2S3127Z
Juanexrpudeckas TpOHULIAEMOCTh

51 |Dnekrpoémkocts. Konnencarop 17.03.2027 | https//m.edsoo.rw/B

1UPRD52W

52 | D5eKTpOoEMKOCTh MIOCKOTO 18.03.2027 | https//m.edsoo.rw/X
KOHJIeHCaTopa. DHEeprus PUKP82V8
3apsHDKEHHOT0 KOHJEHcaTopa

53 |JlabopatopHas pabota "3mepenue 24.03.2027 | https//m.edsoo.ru/P
AIEKTPOEMKOCTH KOHJIEHCcaTopa" BGMA4F845

54 |IlpuHIUI 1eHCTBUS U IPUMEHEHNE 25.03.2027 | https//m.edsoo.ru/H
KOHJIEHCATOPOB, KOIMTUPOBAIIBHOTO 3Q9PNHYY
amnrmnapara, CTpyHHOro mpuHTepa.
DJIeKTpoCTaTHYeCKasl 3alMTa.
3azemiieHuE AJIEKTPONpruOOPOB

55 |DnexTpudeckuil TOK, YCIOBHS €T0 07.04.2027 | https//m.edsoo.ru/D



https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

cymectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsokenue.
Conpotusienue. 3akod Oma jyist
ydacTKa Lenu

6Y72A4B7

56 |IlocnenoBarenbHOE, 0.5 08.04.2027 | https//m.edsoo.rw/S
IapajuieIbHOE, CMEIIAHHOE LKT3UPUR
COCTMHEHUE TPOBOTHUKOB.

JlaboparopHas padorta «3yueHue
CMEIIAHHOTO COEUHEHUS
pEe3UCTOPOB»

57 |PaboTa 1 MOIIHOCTH 14.04.2027 | https//m.edsoo.ruw/LL
3JIEKTPUYECKOTO TOKA. 3aKOH ESHA2A3M
Jxoyns-Jlenna

58 |3axoH Oma mJist TOIHOH 0.5 15.04.2027 | https//m.edsoo.rv/Y
(3aMKHYTOM) 3JIEKTPUUYECKON LIETIH. NS5BF7PBS
KopoTtkoe 3ambIkanue.

JlaGopaTopHast pabora
«3mepenune IJIC ncrounmka Toka
U €r0 BHYTPEHHETO
COTIPOTHUBIICHU S

59 |KonTtposbHas paboTta o Teme 1 21.04.2027 | https//m.edsoo.ru/
"OnexkrpoauHamuka" / MFMG6EIESX
Beepoccuiickas npoBepodHas
pabora

60 [OO0oOmaronmii ypok 1 22.04.2027 | https//m.edsoo.ru/P
«QJIEKTpOTUHAMUKAY / 86MDYO07H
Beepoccuiickas nmposepouHas
paborta

61 |DnexkTpoHHas IPOBOIUMOCTD BBeauTe | BBeaute | 28.04.2027 |https//m.edsoo.ru/
TBEPABIX METAIIIOB. 3aBUCUMOCTD 3HAYEHUE | 3HAUCHUE WMNNBQL9H
COMPOTHUBIICHUS METAJLJIOB OT
TEMIEPaTyphl.

CBepXIpoBOIUMOCTS | |

62 |[[DnexkTpruueckuil TOK B BaKyyMe. BBeauTe | BBenute | 29.04.2027 |https//m.edsoo.ru/4
CBoOliCTBA AEKTPOHHBIX ITYYKOB]| 3HAYEHHE |3HAUYCHUE CCYCJ785

63 |[[[losympoBOOHUKH, UX BBenute | BBeauTe | 05.05.2027 | https//m.edsoo.rw/S
cOOCTBEHHasI U MPUMECHAs 3HAUYECHUE |3HAUYECHUE 55A1DQUR
poBouMOCTb. CBOMCTBA p—N-
nepexoja. [lomynpoBoaHUKOBBIE
npuoopsI]]

64 |[[DneKkTpruYecKuil TOK B pacTBOpax BBenute | BBeauTe | 06.05.2027 | https//m.edsoo.rw/Q
U pacIjiaBax JIEKTPOJIMTOB. 3HAQYCHUE |3HAYCHUE UoQUWVI1
DJIEKTPOIUTHYECKAS AUCCOIHAIIHSI.

Onekrpoau3s]]

65 |[[DnexkTpruyeckuil TOK B ra3ax. BBenute | BBeauTe | 12.05.2027 | https//m.edsoo.rw/2

CaMocCTOsTEIbHBINA 1 3HAUYCHHUE |3HAYCHUE VX2KLFQA

HECAMOCTOSTEIIbHBIN pa3psi.



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA

Mounnust. ITnazmal]

66 |[[DnekTpuueckue npudOpsl U 1 BBeauTe | BBeaute | 13.05.2027 [https//m.edsoo.rw/K
YCTPOMCTBA U UX MPAKTUYECKOE 3HAYEHHE | 3HAUCHUE JAO02KUPS
npuMeHeHue. [IpaBuna TexHuku
Oe3omacHoCTH ||

67 |[[KouTponpHas paboTa 1o reme 1 1 BBeaute | 19.05.2027 | https//m.edsoo.ru/P
«Qnekrpocraruka. [locTossHHBIN 3HAYEHUE ASKIGWP4
aneKkTpuyeckuil Tok. Toku B
pa3nuuHbIX cpeaax»/Hroroas
KOHTpOJIbHAs padoTta.]]

68 |[[ Obobm@aroIMii YypoK 1O TeMaM 1 BBeauTe | BBenute | 20.05.2027 |https//m.edsoo.rw/H
10 xmaccal]] 3HAYCHHE | 3HAUCHUE LOAT6SNU

69 |[[UroroBoe o6obmeHue]] 1 BBeauTe | BBenute | 26.05.2027 ([[]]

3HAUYCHUE | 3HAUCHHE

J106aBUTH CTPOKY

OBILEE KOJIMYECTBO YACOB I1O 4

[TPOTPAMME

11 KJJACC

Ne Tema ypoka KonunyectBo yacos [Hara DJIeKTpOHHBIE

n/m Bcero |Kontponss | [paxru | A3YICHHA udposee

bie paGoTHI | Yeckue oOpa3oBaTenbHbIC
paboThI peCypebl

1 |[[TIocTosiHHBIC MAarHUTHI U UX 1 BeeautTe | BBeauT| 02.09.2026 |https//m.edsoo.ru
B3anMOJIeicTBUE. MarHuTHOE IOJIE. 3HAYECHUE e /ADMOYIING6
Bekrop MarHuTHON MHAYKIIUU. 3Ha4YeH
JIvHUY MarHUTHOM MHAYKIIWH || He

2 |[[MarauTHOE TI0JI€ IIPOBOTHHUKA C 1 BeeautTe | BBeauT| 03.09.2026 |https//m.edsoo.ru
tokoM. OmbIT Dpcrena. 3HaYEeHUeE € /1L5SCT47FX
B3aumonelicTBr€e IPOBOHUKOB C 3Ha4YeH
TOKOM] ] nue

3 |[[/TaGoparopras pabora 1 BBE/HTE 1 09.09.2026 |https//m.edsoo.ru
«3ydeHne MarHuTHOTO IOJIs 3HAYEHUE /HGHXLNLRZ
KaTYyIIKK C TOKOMY|

4 |[[de¥icTBHEe MarHUTHOTO TOJISI HA 1 BBCIIUTE 1 10.09.2026 |https//m.edsoo.ru
IPOBOJHUK ¢ ToOKOM. Cuita Ammnepa. 3Ha4YCHUE /UVHDISEX4
JlaGopaTopHast pabota
«ccmemoBaHue OEUCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOMM| |



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4

5 |[[[le¥icTBuEe MAarHUTHOTO TOJIS HA BBeauTe | BBeaut| 16.09.2026 |https//m.edsoo.ru
JBUKYIIYIOCS 3apsHKEHHYIO 3HaYEHUe e /TABZQGQC9
gactuiy. Cuna Jlopenma. Pabora 3HaYeH
cunsl JlopeHual| ue

6 |[[DnekTpomMarHuTHasE WHIYKIUSL. BBeauTe | BBenutT| 17.09.2026 |https//m.edsoo.ru
[loTok BekTopa MarHuTHOMN 3HaYEHUE e /VA26C9C3]J
naaykuuu. DJIC naaykuuu. 3akoH 3HA4YEH
3MEKTPOMAarHUTHOW UHAYKIUH ue
®dapages|]

7 |[[/TaGoparopnas pabora BBEJUTE 1 23.09.2026 |https//m.edsoo.ru
«HccnegoBanue SIBICHUS 3HAYEHUE /XZS5SMQCBU
3JIEKTPOMarHU THOM MHIAYKIIUU»] |

8 |[[MHAyKTUBHOCTb. SIBIEHUE BBeauTe | BBeauT| 24.09.2026 |https//m.edsoo.ru
camonHaykuuu. 3J1C 3HauCHUE e /EOTONSAEA
CaMOMHIyKIIUU. DHEPTUs 3Ha4YeH
MarHUTHOTO TIOJIS KATYIIKH C ue
TOKOM. DJIEKTPOMarHuTHOE moJie|]

9 |[[Texunueckue ycTpoOMCTBA U UX BBeautTe | BBeauT| 30.09.2026 |https//m.edsoo.ru
IIPUMEHEHHUE: IIOCTOSHHBIE 3Ha4YCHUE e /UWNLFA9LG6
MarHUTHI, JICKTPOMATHUTHI, 3HAYCH
3JIeKTPOJBUTATENb, YCKOPUTEIN ue
3JIeMEHTapHBIX YaCTHII,

WHIYKIIMOHHASI MeYb| ]

10 |[[O606matonmii ypok «MarHuTHOE BeeauTe | BBeaut| 01.10.2026 |https//m.edsoo.ru
roje. DIeKTpOMarHuTHas 3HAYCHUE e /COBOSBGMC
UHIYKIHAS]] 3Ha4YeH

ue

11 |[[KoHTponbHas paboTa 1o Teme 1 BeeauT | 07.10.2026 |https//m.edsoo.ru
«MarHuTHoe MoJe. e /8X637ELEU
DJEKTPOMAarHUTHAsI MH TYKI U] | 3HA4YeH

ue

12 |[[CBOOGOIHBIE MEXaHHYECKHE BBeautTe | BBeauT| 08.10.2026 |https//m.edsoo.ru
koneOanus. ['apMoHuUeckue 3Ha4YECHUE e 9Y6GYWEVP
KoJIeOaHus. YpaBHCHUE 3HAYCH
TFapMOHHMYECKUX KOJICOaHUH. ue
[IpeBpamenue 3ueprun||

13 |[[JTaGopaTopHas paboTa BBEAUTE 1 14.10.2026 |https//m.edsoo.ru
«ccrnenoBanne 3aBUCUMOCTH 3Ha4YCHUE /DPZ8KR61C
Teproja MajibIX KoJieOaHuM Tpy3a
Ha HUTHU OT JJIMHBI HUTH U MaccChl
pysar]]

14 |[[KoneGaTenpHBII KOHTYP. BBeauTe | BBenutT| 15.10.2026 |https//m.edsoo.ru
CBOOOIHBIE PTIEKTPOMArHUTHHIE 3HAYEHUE e /H6JCOSBAD
KoJieOaHMs B UJ€ATbHOM 3Ha4YeH
KoNebaTeIbHOM KOHTYPE. ue

Anaiorus MCKAY MCXaHNYCCKUMU
" 3JICKTPOMAarHuTHBIMU



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD

KOJICOaHUSIMH | |

15 |[[®opmyna Tomcona. 3akoH BeeauTe | BBenutT| 21.10.2026 |https//m.edsoo.ru
COXpaHEHM S SHEPTUH B UJCATBHOM 3HAYEHUE e /MHNWD2LHU
KoJie0aTeIbHOM KOHTYpE]| 3Ha4YeH

ue

16 |[[IIpeacraBrneHue o 3aTyXarolmmX BBeauTe | BBeauT| 22.10.2026 |https//m.edsoo.ru
kojieOaHusIX. BoiHyXIeHHBIE 3HAaYEHUE e /FMBDWPPG4
MEXaHUYeCKHe KOJIeOaHHUsl. 3HA4YCH
Pe3onanc. BeinyxneHHbie ue
AJIEKTPOMArHUTHBIEC KOJIeOaH M ||

17 |[[[lepemeHHBI! TOK. BeeauTe | BBeautT| 05.11.2026 |https//m.edsoo.ru
CunycouanbHbIA IEPEMEHHBIN 3Ha4YCHUE e /VDEYXRVUI
TOK. MOIIIHOCTh EepPEMEHHOTO 3Ha4YeH
TOKa. AMITTUTYAHOE U ue
JICHCTBYIOLIEE 3HAYECHUE CUIIbI TOKA
Y HaTPsDKEHUA | |

18 |[[Tpancdopmarop. [Ipoussonctso, Beeaute | BBeautT| 11.11.2026 |https//m.edsoo.ru
nepenava u notpedieHue 3HAYCHUE e N1ZWZULSQK
3JIEKTPUYECKON 3HEpruu|| 3Ha4YeH

ue

19 |[[YcTpolcTBO M TpaKkTHYEeCKOe BBeauTe | BBeauT| 12.11.2026 |https//m.edsoo.ru
MIPUMEHEHHE IEKTPUUECKOTO 3Ha4YCHHUE e /93Z12W4QQ
3BOHKA, TeHEepaTopa NepeMeHHOro 3HauYeH
TOKa, JINHUH 3J1eKTporepeaay] | ue

20 |[[Dkonoruueckue pUCKH IpU BeeauTe | BBeaut| 18.11.2026 |https//m.edsoo.ru
MIPOU3BOACTBE IIEKTPOIHEPTUH. 3Ha4YCHUE e /3ADUNYKWNO
Kynbrypa ncnons3zoBanus 3Ha4YeH
3JIEKTPOIHEPTUH B MTOBCEIHEBHOM ue
KU3HU]|

21 |[[Mexanuueckue BOJHBI, yCIOBUS BBeauTe | BBeauT| 19.11.2026 |https//m.edsoo.ru
pacnpoctpanenus. [lepuon. 3HAYEHHE e /W2XBOR3HJ
CxopocTh pacnpoCTpaHeHHUs U 3Ha4YeH
JuinHa BONIHBL. [loniepednsie u ue
MPOIOTIBHBIE BOJHHI ||

22 |[[3Byk. CkopocTh 3BYyKa. BBeauTe | BBeautT| 25.11.2026 |https//m.edsoo.ru
I'pomkocTsh 3ByKa. BeicoTa TOHA. 3HAYEHUE e /Z827Q6V70
TemOp 3ByKa]] 3HA4YEH

ue

23 |[[2neKTpoMarHuTHBIE BOJIHBI, UX BBeauTe | BBeaut| 26.11.2026 |https//m.edsoo.ru
CBOMCTBa U cKopocTh. [Ikana 3Ha4YCHUE e /SWB57C06X
3JIEKTPOMArHMTHBIX BOJIH | ] 3Ha4YeH

ue

24 |[[IIpyHUUIIBI pATUOCBS3H U BBeautTe | BBeauT| 03.12.2026 |https//m.edsoo.ru
TeneBuieHus. Pa3BuTue cpencts 3Ha4YECHUE e 2WQTSLGLV
cBs3u. Paguomnokaiusi]| 3Ha4YeH

ue
25 |[[KonTpoabHas paboTa 1 BBeauT | 09.12.2026 |https//m.edsoo.ru



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

«KonebaHus ¥ BOTHBI]] e /THURONSOB
3HAYEH
ue
26 |[[IIpssmonnHEiHOE BBeautTe | BBeauT| 10.12.2026 |https//m.edsoo.ru
pacnpocTpaHEeHuUE CBETA B 3HayeHUue e /HUF74ANDOW
OHOpPOHOU cpeae. ToueuHslit 3Ha4YeH
HWCTOYHUK cBeTa. JIyd cBera]] ue
27 |[[OTpaxkenue cBeTa. 3aKOHBI BBeauTe | BBeawT| 16.12.2026 |https//m.edsoo.ru
oTtpaxxeHus cera. [loctpoenue 3HAYCHUE e /IMBKQM22Z
M300paXeHUi B TIIIOCKOM 3epKaie]| 3Ha4YeH
ue
28 |[[IIpenomnenue cBera. [lomHoe BBeauTe | BBeauT| 17.12.2026 |https//m.edsoo.ru
BHYTPEHHEE OTpaKCHHUE. 3HAYEHUE e /V49RISTRN
[IpenenbHbIN yrojl mOJIHOTO 3HA4YeH
BHYTPEHHETO OTpaXeHUs || ue
29 |[[JTabopaTopHas paboTa BBEJUTE 1 23.12.2026 |https//m.edsoo.ru
«3mMepeHnue mokas3aTesnst 3HAYEHUE /JO2EIM1DQ
MPETOMJICHHS CTEKIIay] |
30 [[[JTunu3sbl. [TocTpoeHne BBeauTe | BBeawT| 24.12.2026 |https//m.edsoo.ru
n3o0paxeHuit B muH3e. Dopmyna 3HAYECHUE e /W2MMS9KJC
TOHKOM JINH3bI. YBEIINYCHUE 3HA4YCH
JIUH3BI | ue
31 |[[JIabGopaTopHas paboTa BBEIIUTE 1 30.12.2026 |https//m.edsoo.ru
«ccnemoBanme CBOMCTB 3HaYEeHUeE /Q1ZCMWI80
M300paXeHUH B JTMH3AX»] |
32 |[[Aucnepcus cBeta. CI0XKHbBIN BBEJUTE 1 13.01.2027 [https//m.edsoo.ru
coctaB Oeioro csera. LIper. 3HaYCHHUE /K9OWVKEI11
JlaGopaTopHast paboTa
«Habmronenue aucnepcuu cBeTay]|
33 |[[MuTepdepennus cBera. BBeautTe | BBeauT| 14.01.2027 |https//m.edsoo.ru
Hudpaxkmus ceta. 3HAUECHHUE € /C8LCRSEIJI
JudpaknmonHas pemerka]] 3HAYEH
ue
34 |[[ITomepedHOCTh CBETOBBIX BOJIH. Beeaute | BBeauT| 20.01.2027 |https//m.edsoo.ru
[onspuzauus ceera]] 3HaYCHUE e /Q2118XYO]J
3HAYEH
ue
35 |[[OnTryeckue npubopsl 1 BBeautTe | BBeauT| 21.01.2027 |https//m.edsoo.ru
YCTPOWCTBA U YCIOBUS UX 3HAYCHUE e /M5127JYGT
0e301acHOro nMpuMeHeHus| | 3HAYCH
ue
36 |[['paHuIlbl TPUMEHUMOCTH BBeautTe | BBeauT| 27.01.2027 |https//m.edsoo.ru
KJTACCUYECKOW MEXaHMKHU. 3Ha4YCHUE e /P&GBIFIJ5N
[octynatel cnenuanbHOM TEOPUU 3Ha4YeH
OTHOCHUTEJIBHOCTH | | ue
37 |[[OTHOCUTENBHOCTD BeeauTe | BBeaut| 28.01.2027 |https//m.edsoo.ru
OJIHOBPEMEHHOCTH. 3aMeIJICHHE 3Ha4YCHUE e /OVLMCN6B2
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BPEMEHHU U COKpAILCHHUE JTUHBI || 3Ha4YeH
ue
38 |[[DHeprust u UMITYIIBC BBeautTe | BBeauT| 03.02.2027 |https//m.edsoo.ru
pEMATUBUCTCKON YacTUIlbl. CBS3b 3HaYeHue e /1902Y4BUB
MAacChl C YHEPTHEH 1 UMITYIBCOM. 3HauYeH
DHeprus Mokosi|| ue
39 |[[KonTponbHas paboTa «OnTHKA. 1 BeeauT | 04.02.2027 |https//m.edsoo.ru
OCHOBBI CHIEIMATTBHON TEOPUH € /L.86E9JPLI
OTHOCUTEIIbHOCTU Y]] 3Ha4YeH
ue
40 |[[®oTonbl. Dopmyna [Tnanka. BeeauTe | BBenutT| 10.02.2027 |https//m.edsoo.ru
DHeprus ¥ UMNyIbe GoToHA]] 3HAYEHUE e /ZL6P16LAO
3Ha4YeH
ue
41 |[[OTkpbITHE U HCCIETOBAHUE BBeautTe | BBeauT| 11.02.2027 |https//m.edsoo.ru
dotorddexra. OmbiTer A. T 3Ha4YECHUE e /PGL5XXSRO
CroneroBal]] 3Ha4YeH
ue
42 |[[3axonsb! poTor(dekra. BBeautTe | BBeauT| 17.02.2027 |https//m.edsoo.ru
VYpaBHenue DUHIITEHA 151 3HAYECHUE e /YLCK770G8
dotorddexra. «KpacHast rpaHUTIa» 3HAYCH
(doTorddexral]| ue
43 |[[daBmenue cpera. OnpiTol 1. H. BBeautTe | BBeauT| 18.02.2027 |https//m.edsoo.ru
JlebeneBa. XuMHuueckoe AeHCTBUE 3HaYEeHUeE € /EGO6ZQ1SA
cBeTa]] 3HA4YCH
ue
44 |[[Texuuueckue ycTpoicTBa U BBeauTe | BBeauT| 24.02.2027 |https//m.edsoo.ru
IIPAKTUYECKOE IIPUMEHEHUE: 3HAYEHUE e /UFQDRSL5M
(hoTOrMEMEHT, POTOAATUHK, 3Ha4YeH
coJIHeuHast OaTapest, CBeToAno 1] ] ue
45 |[[Pemienue 3amau mo TemMe BBeauTe | BBeaut| 25.02.2027 |https//m.edsoo.ru
«DIEeMEHTHI KBAaHTOBOM OITHKH»]] 3HaYCHHE e /ZET3A67B1
3Ha4YeH
ue
46 |[[Moaenb atroma Tomcona. ONbITHI BBeaute | BBeauT| 03.03.2027 |https//m.edsoo.ru
Pesepdopna no paccesiHuIo - 3HAYEHUE e /FIC11POHN
gactuil. [lmaHeTapHass MOJelb 3HAYCH
aTomal]| ue
47 |[[TIoctynatel bopa]] BBeautTe | BBeauT| 04.03.2027 |https//m.edsoo.ru
3Ha4YEeHUE e /6XTGFHZ9X
3HAYCH
ue
48 |[[U31y4eHrEe W MOTIOIEHUE Beeaute | BBeauT| 10.03.2027 |https//m.edsoo.ru
(hOTOHOB TIpH Mepexoe aToMa C 3HA4YECHUE e /NN8BHZYBE
OJTHOTO YPOBHS SHEPTUH HA JIPYTOM. 3HauYeH
Bunpr cnexkrpos]] ue
49 |[[BosHOBBIEC CBOMCTBA YACTHII. BBeautTe | BBeauT| 11.03.2027 |https//m.edsoo.ru
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Bonner ne bpoiins. 3HAUECHHUE € /J710TLFCO
KopnyckynsapHo-BOIHOBOM 3Ha4YeH

nyanus3M. CrioHTaHHOE U ue

BBIHY)KJICHHOE U3Ty4eHue|]

50 |[[OTKpbITHE PAIUOAKTUBHOCTH. BBeauTe | BBenutT| 17.03.2027 |https//m.edsoo.ru
Omnpitel Peszepdopaa mo 3HaYEHUE e /TSIFUU3TP
OTIPEIENIEHUIO COCTaBa 3HAYCH
PaAMOAKTUBHOTO U3ITy4EHUs| | ue

51 |[[CBoiicTBa anb(a-, Oeta-, raMmma- BBeautTe | BBeauT| 18.03.2027 |https//m.edsoo.ru
u3nydeHus. BousHue 3HAYEHUE e /UOIRQS0ZS5
PaMOaKTUBHOCTH HA KUBBIC 3HAYCH
OpraHHu3Mbl | | ne

52 |[[OTKpBITHE TPOTOHA U HEUTPOHA. BBeautTe | BBeauT| 24.03.2027 |https//m.edsoo.ru
N3zotonbl. Anbda-pacmna. 3HaYCHUE e /H2XTHOG3E
DJIEKTPOHHBIN U MO3UTPOHHBII 3Ha4YeH
oera-pacnan. ['amma-uznydenue]] ue

53 |[[QHeprust cBsi3U HYKIIOHOB B SiZIpE. BBeauTe | BBeauT| 25.03.2027 |https//m.edsoo.ru
S nepHblie peakiuu. S aepHbiit 3HaYEeHUeE € /CFJYJSSIG
peaxrop. [IpoGnemsr, 3HauYeH
MEePCIEKTUBHI, YKOJIOTUUECKUE ue
ACIEKThI SIEPHON SHEPIeTUKH | |

54 |[[9nemMeHTapHBIC YaCTHUIIBI. BBeaute | BBeauT| 07.04.2027 |https//m.edsoo.ru
OTtkpbITHE TO3UTPOHA. METOBI 3Ha4YCHUE e /SUC62U40A
HAOIIO/ICHUS U PETUCTPALINU 3HauYeH
3J€MEHTapHbIX yacTtull. Kpyrisrit ue
cton «DyH1aMeHTalIbHbIE
B3auMOJeNCcTBUA. EAMHCTBO
(M3UIECKON KapTHHBI MUPa»|]

55 |[[DTanbl pa3BUTHS ACTPOHOMHUH. BBeaute | BBeauT| 08.04.2027 |https//m.edsoo.ru
[IpuknanHOe M MEPOBO33PEHUECKOE 3HAYEHUE e /5PXS2I9VY
3HaueHUe acTpoHOMHU. Buj 3Ha4YeH
3BE3nHOrO Heba. Co3Be3nus, IpKue ue
3BE3/IbI, TUTAHETHI, UX BUIUMOE
neukenue. ConHevHas cucremal|

56 [[[Conuie. CoiHeYHas aKTUBHOCTb. BBeauTe | BBeauT| 14.04.2027 |https//m.edsoo.ru
Uctounuk snepruu ConHua u 3HAYECHUE e /1JZR54JA0
3BE31] ] 3Ha4YeH

ue

57 |[[3B&3mbl, ©X OCHOBHEBIC BBeauTe | BBeauT| 15.04.2027 |https//m.edsoo.ru
XapaKTEpUCTUKU. 3BE3MBI IIABHOMN 3Ha4YCHUE e /GGD3W74Z0
nocienoBarenbHoCTU. BHyTpenHee 3HA4YEH
ctpoenue 3B€31. CoOBpeMEHHbBIE ue
MPEICTaBICHUS O IPOUCXOKACHUU
u sBomtoniuu CotHIIa ¥ 3BE311] |

58 |[[Mneunsiii [lyrb — Hamma BeeauTe | BBenutT| 21.04.2027 |https//m.edsoo.ru
lNanmakruka. Ilonoxenue u 3Ha4YCHUE e /L2U4STHU2
nerxeHne Comana B ["amakruke. 3HAYCH
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lNamaxkruxu. Y€pHbIe ABIPBI B AApax ue
raJlakTHK]]

59 |[[Bcenennas. Pazberanue BBeauTe | BBeauT| 22.04.2027 |https//m.edsoo.ru
ranaktuk. Teopus bonsioro 3HAYEHUE e /9STWRLVWNN
B3pbIBa. PenmkroBoe n3nydeHue. 3HauYeH
Meraranaktukal] ue

60 |[[HepemenHbIe TpOOIEMbI BBeauTe | BBeaut| 28.04.2027 |https//m.edsoo.ru
aACTPOHOMUH |] 3HaYCHHE e /LJHNL2MCF

3HAYCH
ue

61 |[[KonTponbHas paboTa «1EeMEHTHI 1 BBeauT | 29.04.2027 |https//m.edsoo.ru
ACTPOHOMHH U acTPOPU3UKI»/ e /TXTTCT488
HroroBast koHTposIbHAS padoTa.]] 3HA4YeH

ue

62 |[[O606matonmii ypok. Ponb BBeautTe | BBeauT| 05.05.2027 |https//m.edsoo.ru
(U3KMKM ¥ aCTPOHOMUU B 3HAYEHUE e /WNISCRXYD
9KOHOMHYECKOH, 3Ha4YeH
TEXHOJIOTHYECKOM, COLIMAIBHOW U ue
ITUYECKOH cdepax AeaTeTbHOCTH
YyeoBeKal|

63 |[[O600matonmii ypok. Pors u BeeauTe | BBenut| 06.05.2027 |https//m.edsoo.ru
MecTO (M3UKH W aCTPOHOMHUHM B 3HAYEHHE e /2PFPB28UF
COBPEMEHHOW HaAyYHO! KapTHUHE 3HAYCH
mupal] ue

64 |[[O606matonmii ypok. Ponb BBeauTe | BBeaut| 12.05.2027 |https//m.edsoo.ru
(u3nUecKoil Teopuu B 3HAaYEHUE e /Y29SVPCVR
(hopMHUPOBaHUM MTPECTABICHUH O 3HAYCH
(u3rueckoil kapTuHe Mupal| ne

65 |[[O606matonmii ypok. Mecto BBeauTe | BBeauT| 13.05.2027 |https//m.edsoo.ru
(M3rIecKoil KapTHHBI MUPA B 3Ha4YCHUE e /LKNUIKHZH
00ITIeM PSITy COBPEMEHHBIX 3HAYCH
€CTECTBEHHO-HAayYHBIX ue
NpeacTaBiIeHUM o mpupoe]]

66 |[[ MarHuTHOE 10JI€. BBeauTe | BBeauT| 19.05.2027 |https//m.edsoo.ru
DJIEKTpOMarHuTHAs! HH YK | 3HAYEHUE e /EVMFIQTP6

3HAYCH
ue

67 |[[ OnTrka. OCHOBBI CIIEIIHAIBHOMN BBeautTe | BBeauT| 20.05.2027 |https//m.edsoo.ru
TEOPUU OTHOCUTEIBLHOCTH || 3HAYCHUE e /ESABJRKS8L

3HA4YCH
ue

68 |[[ KBanToBas ¢pusuka. DIeMEHTHI BBeauTe | BBeawT| 26.05.2027 |https//m.edsoo.ru
ACTPOHOMHUHU U aCTPOPU3UKH || 3HAYECHUE e /RARQLVO2J

3HAYCH
ue

J10GaBUTH CTPOKY
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