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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMUsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS PY BBIIIOJIHEHUHA UMH Y4E€OHBIX HCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3esioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeOpuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHUH, JJisi ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU H
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEW IUIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DOI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHME JII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJbI, PAa3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHeM CISAYIOUINX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3aj]ad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M MPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢uszuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mnpupone. Hayunbie mMeTOnBl NMO3HAHUSA OKPYKAKOLIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (uU3NYECKUX SIBIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE H3MEPUTENbHBIE MPUOOPBL, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUKCHMS.
Cucrema otcu€ra. TpaekTopus.

ITepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepeMElICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHue CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkeHHE  MaTepUAIBHOM  TOYKM  TIO
OKPYKHOCTHU C IOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Hanpagienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY NYTSIMHU, MPONUACHHBIMU TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKonpxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMO/ICUCTBYIOIINUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT UX aedopmaiuu.



HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTHs YIpYro
nepopMupoBaHHoi  TpykuHBL.  [loTeHuManbHast  SHEprus Tela  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHUIUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPruM CHUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3BMEHEHUEM MEXaHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEHM U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UJCAIBHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKI[US, U3TyYeHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXKATOTO BO3AyXa, HarpeBaHwe 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBbIA map. YaelbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenre OTHOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JDaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOJHUKH, IAUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apanoB. 3akoH Kynona. TodeuHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun

CYICpHnoO3UIUN SJICKTPHUICCKUX noaeu. Jlnauu HaHpH)KéHHOCTI/I QJICKTPHUICCKOI'O
I1OJIA.



PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOMHMKM M JUAINEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUS SJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApPAIENBHOE, CMEIIAHHOE COEINHEHUE TTPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILASI CUJAa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOUALUS. DIEKTPOIIH3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSTENbHBIN
pa3psa. Momuus. [Inazma.



TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBIIN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUS U MaTepuaIa.

CMeniaHHOE COETUHEHHUE TPOBOJHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOAMMOCTB BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OMEH KUBBIX OpPraHU3MOB (BU[bI TEILJIONEpEIayH, TEIIOBOE paBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMA,
rajbBaHUKA.

l'eocpagpus: BaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWIHWKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM MHAYyKIUU. KapTuHa NWMHUNA MarHUTHON
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAH
MAarHATHOTO TOJISI JUIMHHOTO IPSMOIrO NPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYINAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »leKTpUYECKOE ToJe. DJEKTPOABWKYIIAs CUila WHIYKIUU B
MIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKLIHH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUIATEb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeHia Ha HOHBI JJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKLIHH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBeHrEe CaMOMHTYKIIMH.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHne MarHuTHOTO IOJIS1 KaTYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepmoa, wacrora, amrumryga u ($aza KoyieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosnebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE DIEKTPUIECKON
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHWM PE3UCTOPA, KATyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3IYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, 1udpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHruuecKkue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIWLIMHE, paaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenune orpakeHus: ¥ MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOspU3anus, Tudpakims, UHTephepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrojl MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBeta. CroxxHbIil coctaB Oenoro cBera. LIBer.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHUE W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B



coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JaBAEMO€ JIMH30MH.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCHMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBAa M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu ceera.

HaGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOILIBIO TPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICIIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAIllCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MTOKOS.



Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprUN (HOTOHA C €70 YACTOTOU. DHEPrus
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEepexoe aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
crieKTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPOIA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOLIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  coctaBa
paanoakTUBHOTO W3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenko. 3apsy sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepneie peakuuu. /lenenue u cuHTe3 A€Ep.

SAnepusiii peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOJAEHCTBUA. EAMHCTBO u3nUecKol KapTUHBI MUPA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHuoa U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
raJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNS HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU cpepax MesTeTbHOCTH YEIOBEKa, POJb M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJABUTATENIb, WHAYKUHUOHHAs II€4b, pajap, pPaguONpPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeameTa «@Pu3Mka» HA YPOBHE CpEAHETO OOIIero
oOpa3zoBaHus (0a30BbIM ypOBEHB) MOKHO OOECIEUYUTHh JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «Pu3MKay AOJHKHBI
OTpaXXaTb TOTOBHOCTb U  CIOCOOHOCTh OOYy4YaloOIIUXCSl  PYKOBOACTBOBATHCSA
chOpMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM I[IEHHOCTSAM POCCHUMCKOr0 OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITA ACSATEIBHOCTH B MPOLECCE peaM3allii OCHOBHBIX HAINpPAaBICHUN
BOCIIUTATEIbHOMN AESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEUECKHX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEpPECaX TIPAKIAHCKOIO
o011eCcTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICUCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSIM
POCCHUNCKUX YUEHBIX B 001aCTU GU3KUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYalMI0O M NPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M II€HHOCTH, B TOM YHCIIE B
NESATEIbHOCTU YYEHOIO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas 3CTETUKY HAy4YHOIO TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMuHbIM cepaM MpodeccrnoHalIbHOM 1eATEeIbHOCTH, B TOM YUCIIE
CBA3AaHHBIM C (U3UKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymier mpoeCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpPa30BaHUIO B 00JACTH
(U3MKYN Ha MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphl, OCO3HAaHHE TJ00aIHLHOTO
XapaKTepa SKOJOTMYECKUX TPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE JNEHCTBUI B OKpPYKAKOUIEH Cpele Ha OCHOBE
3HAHMS LeJIEW YCTOMYHUBOrO Pa3BUTHUS YEJIOBEUECTBA;

pPaCUIMPEHUE OMbITA JIEATEIBHOCTH SKOJOTMYECKON HAMPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4eHUs PU3HKU OCYIIECTBIIATh MPOECKTHYIO M MCCIEIOBATEIBCKYIO JAESITEIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS
ba3oBble Jilornueckue JeicTBHUA:
CaMOCTOSTEIILHO dhopmynHrpoBaTh u aAKTyaJIM3UpPOBATh npoOJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh IEIW JCSITEIbHOCTH, 3a/1aBaTh IApaMETpbl W KPUTEPUU HX
JIOCTHKCHMUSI;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBIICHUSIX
pa3pabaThiBaTh TUIAaH pEIICHUS TPOOJEMBbI ¢ YYETOM aHadu3a HMMEIOITUXCS
MATEPUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATH PUCKH TTOCIIEICTBUM JESITEIIbHOCTH;
KOOPJAVMHUPOBATH U BBITMIOJHATE PAOOTY B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarejbCKue 1eMCTBHUSA.
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU IIOHATUSIMU M METOJAMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMH Y4eOHO-MCCIIEOBATENILCKOM U MPOEKTHOW JESITETbHOCTH B
o0nactu (HUBHKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOUCKY
METOJIOB peUIeHUs 3a4ad (PU3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB TIO3HAHUS;

BIAJCTh BHUIAMH JESATEIBHOCTH [0 TIOJXYYEHHUIO HOBOTO 3HAHHA, €Tro
MHTEpIpPETAllid, MPeoO0pa3oBaHUIO M TMPUMEHEHUI0 B Pa3IUYHBIX Yy4eOHBIX
CUTYaIUsX, B TOM YUCJIE TIPHU CO3JaHUH YU€OHBIX POEKTOB B 001aCcTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIEJCTBEHHBIE CBS3M U aKTyaJuM3MpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Yy €€ pelIeHUs], HaXOAUTh apryMEHTHI ISl I0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH MOMyYEHHBIC B XOJE PEUICHUS 3aa4H Pe3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OpPMYIUPOBaTh COOCTBEHHBbIE 337aud B 00pa30BaTEIbHOU
JESITeIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh TEpPEHOCHTh 3HaHMS MO (U3MKE B TPAKTHUECKYI0 0OIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE HJIEH, pEAJIaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIIUE albTepHATUBHBIC PELLICHUS.

Pabora ¢ unpopmaumeii:

BJa/IeTh HAaBBIKAMH TONydeHHUs WHPOpManuu (U3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJIu3,
CUCTEMATHU3allMI0 M HHTEpHIpeTaluio HHPOPMAIUN Ppa3IUYHbIX BHJIOB U (HOpM
Mpe/ICTaBICHHUS,

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

MCTIOJb30BaTh CPECTBA MHPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
B pCIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3al[MOHHBIX 3aJad C
coOmmoacHUeM TPeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPAaBOBBIX W OJTHYECKUX HOPM, HOpPM HH(DOpPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B pa3IMUHbIX popmarax ¢ yuéTtom
Ha3Ha4YeHUs] MHGOpPMAIMU U LEJIEBOW ayAUTOPHUHU, BBHIOMpAs ONTHUMAIbHYIO (hopmy
MPEJICTAaBICHUS U BU3YyaIU3aIIH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHUSA:
OCYIIECTBISATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU €S TEINBHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYal[Uil U CMAr4aTh KOH(IUKTHL;
pPa3BEPHYTO M JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHHUS C HCIIOIb30BAHHUEM
A3BIKOBBIX CPEJICTB;



OHMMAaTh M HCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHIAUBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHKy W METOAbl COBMECTHBIX JEHCTBHM € yd€ToM O0OIIuX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0Tr0 YieHa KOJIJICKTHBA,

OPUHUMATh  LEJIM  COBMECTHOM  JCSATENBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBHU 10 €€ JOCTHKEHHIO: COCTaBIIATH IUIAaH JEHCTBHH,
pacrupeneniarb poid C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 yYaCTHUKA KOMaHIbI B OOIIMN
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE TMPOEKTHI, OLEHWBAaTh HWJIEU C T[O3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATETMUYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATEIbHYIO JESITEIBHOCTh B 00JACTH
(GU3UKH W AaCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSTENIbHO COCTaBIIATH IJIaH PEIICHUs pACUETHBIX U KaYECTBEHHBIX 3a/ad4,
IUTAaH BBIMIOJIHEHUSI MpPaKTH4YECKOW paboThl € Y4ETOM HMMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOYTECHUM;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTb OCO3HAHHBIM BBHIOOp, AapryMeHTUpoOBaThb e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMU B 001aCTH (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIa/IeTh HaBbIKAMU MO3HABATEIbHON pedekcu KaKk OCO3HAHHUS COBEPIIAEMBbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIONIb30BaTh MPUEMBI pedIeKCHH ISl OIICHKH CHUTYyalliH, BbIOOpa BEPHOTO
peLIeHMS;

yMETh OLEHHUBAaTh PUCKHM M CBOEBPEMEHHO IPUHHUMAThb PEIIEHUS [0 MX
CHIKEHHIO;



OPUHMMATh MOTHBBI M AapryMEHThl JPYyIrUX T[pU aHAIM3€ pPE3YyJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHMMATh MOTHBBI M AapryMEHTBhl JPYrMX T[pU aHAIM3€ pPE3YyJIbTaTOB
JESITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mporiecce nocTmkeHus TUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS MPOTPaMMBbI IO
¢u3uke I8 YpOBHS CpegHero olmiero oOpa3oBaHUs Y  OOy4aroluXcs
COBEpUICHCTBYETCS SMOLIMOHAJIbHBIH UHTEIJIEKT, Ipenoiararoum
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBEHOE
COCTOSIHME, BUACTHh HANpaBICHHS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMsl, BKIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIHOCOOHOCTh  aJalTHpPOBAThCS K
HYMOIIMOHATBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH CTpPEMJIEHHE K TOCTHMIKEHHIO IIETU U
ycrexy, ONTHUMHU3M, WHHUIMATHUBHOCTh, YMEHHUE JEWCTBOBAaTh HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMUMAaTh 3MOIMOHAJIBHOE COCTOSHHUE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATHBI

K xoniy o6yuenus B 10 kjacce rnpeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHU:

JIEMOHCTPUPOBATh HA TpUMEPAX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHUM COBPEMECHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI TNPUMEHEHUS] HW3YYEHHBIX (U3HUECKUX MOJEJIEeH:
MaTepualibHasi TOYKA, WHEpLUaIbHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO,
WJICAUTbHBIN Ta3, MOJEINA CTPOCHMS Ta30B, KUAKOCTEHM W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;

pacno3HaBath (U3MUEcKue SBJICHHS (IPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUU CTPOCHMUS BELIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUXEHHUE,
CBOOOIHOE TA/ICHHE TEJI, ABUKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOICUCTBHUE TEII,



muddy3us, OpPOYHOBCKOE JBKCHHE, CTPOCHHE JKUJIKOCTEHM | TBEPABIX Te,
M3MEHEHHE O0BhEMA TeNn MNpH HAarpeBaHUM (OXJaXJACHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJCHCAIUs, IUIABJICHUE, KPUCTALIM3AlUs, KHUIEHUE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JIABJICHUS T'a3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b
MEXKIYy MapaMeTpaMyd COCTOSIHMSI Ta3a B M30IpOLeccax, »JJEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPsi/IOB;

ONUCHIBATh MEXAHUYECKOE [IBHXKCHHE, HCMOJNb3ys (PU3UYECKUE BEIUYUHBIL:
KOOpAWHATA, MyTh, IEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJia, UMITYJIbC
Tella, KUHETHYecKas HHEprus, IOTCHIIMAJIbHAs DJHEPrus, MeXaHHdeckas padoTa,
MEXaHMYECKass MOIIHOCTh, NPH ONHCAaHWU MPABUIBLHO TPAKTOBATh (HHU3UUCCKHIM
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €AUHUIIbI, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYUHAMU;

ONMUCHIBATh HW3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHMUS,
UCIIONB3YS (U3WYECKUEe BEIMYMHBI: JaBJIEHHE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasi SHEPTUsl XAOTHUYECKOTO JIBHUXKCHHUS MOJICKYJ, CPEIHEKBaJpaTHUYHas
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIUJIOThI, BHYTPEHHSs DSHEprus, padbora rasa,
KO3(pGULIMEHT TMOJIE3HOTO JICHCTBUSI TEIUIOBOIO JIBUTATENsA; TMPU ONMUCAHUU
MPaBWJIBHO  TPakTOBaTh (U3WUYSCKUH CMBICI HCIOJIB3YyeMbIX BEJIWYHMH, HX
0003HaYCHUS M SIMHUIIBI, HAXOIUTH (hOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UICCKYIO
BCIIMYMHY C APYTHUMH BEJIMUNHAM;

OTUCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
SBJCHUS (TIPOLIECChI), MCIOJIB3YSl (PU3UYECKHE BEJIMUYMHBI: AJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TI0JIe, HAMNPSKEHHOCTH IMOJis, MOTEHIUAI, PAa3HOCTh IMOTEHIIMAJIOB;
IIPU ONHMCAHUU MMPABMIHBHO TPAKTOBATh (PU3MUECCKUN CMBICI UCIIOJIb3YEMbBIX BEIUYHH,
UX OO0O3HAUCHMS M EJIUHUIIBI, YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(hbU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIM3UPOBaTh (U3UYECKUE TMPOLECChl W SBJICHUS, HUCIONB3Yys (DU3NUECKUe
3aKOHBI U MPUHIUIIBL 3aKOH BcemupHoro tsrotrenus, |, Il u 11l 3akonsl HproToHa,
3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHLIUI
CYyNEepHoO3ULIMM CUJI, TPHUHIIUII PABHONPABUS HWHEPUHUAIBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHHS BEIECTBA, Fa30BbIC 3aKOHBI, CBS3b
CpenHell KUHETUYECKOW HSHEpruu TEIJIOBOIO JIBMXKEHHUS MOJEKYJT ¢ abCOIIOTHOU
TeMIepaTypoi, NepBhI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsna, 3akoH Kynona, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTH4YECKOEe BhIpAKEHUE U YCIOBUS (TPaHUIlbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIUIIBI JEUCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyarh YCJIOBHUS MX O€30MaCHOTO WMCIOJB30BaHHUS B TOBCETHEBHOM
KHU3HH;



BBITIOJIHATh DKCHEPUMEHTHI MO HCCIECIOBAHUIO (U3MUECKUX SBICHUN U
MPOLIECCOB C HCMHOJIB30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEpPEHUH, NpU 3TOM
dbopmynupoBaTh podiaeMy/3amady U THIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSMbIE U KOCBEHHBbIE M3MEpPEHHUs (PU3MUECKUX BEIMYUH, MPHU
TOM BBIOMPATHh ONTUMAIbHBIA CIIOCOO W3MEPEHUS W HCIIOJIb30BAaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MeXAY  (U3MUECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX H3MEpPEHUH, NpPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
¢buKcUpoBaTh pe3yiabTAaThl MOJYYCHHON 3aBUCHMOCTH (DH3UUECKUX BEIWYUH B BHUJIEC
TabNuIl ¥ TpauKOB, /Ie7aTh BEIBOBI IO PE3yIbTaTaM UCCIICIOBAHUS;

cobrofaTh mnpaBwia 0€30MacHOr0 TpyJa IMPU MPOBEICHUM HUCCICIOBAHUNA B
pamMKax Y4eOHOIrO »JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATENLCKOH U IPOEKTHOM
JESITEIbBHOCTU C HCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1aDOpaTOPHOTO
000py10BaHUSs;

pemaTh pacu€THBIC 3a7aU C SBHO 3aIaHHON (PU3UYECKON MOJIENbBIO, UCTIOIB3YSI
¢u3nueckrue 3aKOHbl UM MPUHLMUIBI, HA OCHOBE aHajIM3a YCJIOBMS 3a/ladyl BHIOMPATH
(UBUYECKYIO0 MOJIETTh, BBIJIETATh (PU3HUECKUE BEJIMUMHBI U (DOPMYITBI, HEOOXOIUMBIE
g e€ peuleHHs, MPOBOAUTH PACUEThl U OLEHUBATh PEATbHOCTb IMOIYYEHHOIO
3HaYeHUS PU3NIECKON BEJTMYMHBI,

pelaTh Ka4eCTBEHHbIE 3aJayd: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHBYIO
LENOYKY pacCyKICHH ¢ Oomopoid Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKue SIBIICHHUS;

MCTIONb30BaTh NPU PEIICHUU yUeOHBIX 3a7ad COBPEMEHHbIE HMH(POPMAIIMOHHBIC
TEXHOJOTHH JUIsl TOWCKA, CTPYKTYPHPOBAHUS, WHTEPNpETAMH W TPEICTABICHUS
y4eOHOM M Hay4YHO-TIONYJSAPHON HMH(POpMALUM, TIOJYYEHHOM U3 pPa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyto HH(OPMAILINIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecnieueHrs O€30MAaCHOCTH TpU OOpalIeHUH C NpUOOpaMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, Ui COXPAHEHHS 3I0POBbS U COONIONEHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILEH Cpejie;

paboTatb B TpYMNIE C BBINOJHEHUEM pPA3JIMYHBIX COLMUAIBHBIX PpOJEH,
IUIAHUPOBaTh pabOTy TPYMIbI, PAUOHATIBHO pAcCIpeAensTb OOSI3aHHOCTH H
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, aJE€KBATHO OILICHHWBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



K xonny oOyuenus B 11 kjacce nmpeiMeTHbIE pe3yiIbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpPax poyib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOH KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B TPAKTUYECKOW MACATENBHOCTU JIFOAEH, LEIOCTHOCTh WU EIMHCTBO
($u3nYEeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJEICH:
TOYEYHBIN JJIEKTPUUYECKUM 3apsAl, Jyd CBETA, TOUEUHBIM MCTOYHHMK CBETA, SAEpPHAs
MOJI€TIb aTOMAa, HYKJIOHHAsl MOJIENIb aTOMHOTO siJipa MU pelieHnH (pU3NUecKux 3aad;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLECCHhI) U OOBICHITH MX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAHTOBOM (PUBMKU: 3JIEKTPUYECKas MPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEHCTBUA TOKAa, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMarHUTHasI MHAYKIMS, IEMCTBUE MAarHUTHOTO MOJISl HA IPOBOHUK
C TOKOM M JBWXKYIIMHCSA 3apsij, OJJIEKTPOMAarHuTHbIE KojeOaHUs U BOJIHBI,
IIPSAMOJIMHEMHOE pacnpocTpaHeHue CBETA, OTpa)kKEHUeE, IIPEJIOMJICHHE,
uHTephepeHus, audpakuus W OOJAIpU3alus  CBETa, JUCIEpPCUsl  CBETa,
dhoroanextpuueckuii 3hdext (pororddekrt), cBeTOBOE NaBleHHE, BO3HUKHOBECHHE
JUHENYaToro CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHass W  HCKYCCTBEHHAs
PaAMOAKTUBHOCTH;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE, JEKTPUUYECKYIO TPOBOJIUMOCTD PA3IUYHbBIX CPE/l) U DJIEKTPOMArHUTHBIE
ABJIeHHs (ITPOLIECChl), MCHOJIb3Yysl (DU3UYECKUE BEIMYMHBL JJIEKTPUUECKHN 3aps,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, IEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTh
MOTEHLMAJIOB, 3JEKTPOABMKYIIasl Chila, paboTa TOKa, MHIAYKLUS MarHUTHOIO IOJI,
cuina Amnepa, cuna JlopeHua, MHIYKTUBHOCTb KAaTYIIKU, SHEPTHs 3JIEKTPUUYECKOTO U
MAarHUTHOTO TOJIEH, MePUO U YacTOTa KojeOaHuil B Koyie0aTeIbHOM KOHTYpE, 3apsij
Y CHJIa TOKa B MPOIECCE TAPMOHUYECKHUX IJIEKTPOMArHUTHBIX KOJeOaHUU, (POKYCHOE
pPacCTOSIHUE M ONTUYECKas CHJIAa JIMH3bI, NPU ONHWCAHUM MPABUJIBHO TPAKTOBATH
(bu3nyecKuil CMBICJT HCIMOJB3YEMbIX BEJIWYUH, HMX OOO3HAUYEHUS M EIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHbIE KBAaHTOBBIE SBJICHHUS W IPOLECCHI, HCIOIb3Ys
¢bu3nuecKre BEIMUUHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI H YaCTOTa
CBETa, SHEPTUA U UMITYJIbC (OTOHA, IEPUOJ TOIypaCaga, SHEPTUS CBSI3U aTOMHBIX
A1ep, IpU ONMCAHUM IPaBUJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICH MCIIOJIBb3YEMBbIX
BEJIMYMH, X 0003HAYEHHS U €UHUILIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO
bu3MYECKYI0 BEIMYUHY C APYTUMU BEIMYMHAMH, BHIYUCIATH 3HAUCHUE (PU3UUECKON
BEJINYMHBL;



aHAIM3UPOBaTh (PU3UYECKHE MPOILIECChl M SIBJICHUS, HMCMIOIb3Yys (U3UYECKUE
3aKOHBI M MPUHUUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATEIBRHOTO U MapaJlIeIbHOIO
COCMHEHUS NPOBOAHUKOB, 3aKOoH J[xoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WUHAYKIUU, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHCHHS] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPETOMIJICHHMS CBETa, ypaBHeHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAaHEHUS HHEPruu, 3aKOH COXPAHEHUs HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHHs MacCOBOr0O 4YMCIA, MOCTyJaTel bopa,
3aKOH PaJUOaKTUBHOIO pacnaja, Mpyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MAaTeMaTUYeCKOE€ BBIPAKEHUE U YCJIOBHUA (TpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

ONpeaeNsATh HAMPABIEHUE BEKTOPAa MHAYKIIMM MATHUTHOTO MOJISl IPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U ONUCHIBATh U300paKEHUE, CO3JaBAEMOE TUIOCKUM 3€pKaJOM, TOHKOM
JIMH30M;

BBIMOJHATh SKCHEPUMEHTHl 10 HCCIEJOBAaHUIO (U3UYECKUX SIBICHUW U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHHI: TpPH 3ITOM
dhopmynHpoBaTh NpodiaeMy/3aady ¥ TUNOTE3y Y4EeOHOTO SKCHEpPUMEHTa, COOUpATh
YCTaHOBKY W3 MPEUI0KEHHOTO 000pyAOBaHUS, IPOBOJUTH OMBIT U (GOPMYJINPOBATH
BBIBOJIBI;

OCYIIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEIMYWH, IPU
TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHMS] W MCHOJIb30BATh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIOJB30BAHUEM IPSMBIX
U3MEpPEHUIl: TpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHUpPOBATH pE3yJbTaThl
MOJIy4YeHHOU 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BHUJIE€ TaOIUI] U TpaUKOB, AeaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;

cobyrofaTh mMpaBwia 0€30MacHOr0 TpyJa IMPH MPOBEICHUM HUCCICIOBAHUNA B
pamMKax Y4eOHOTrO OJKCIEpPUMEHTa, Y4eOHO-HCCIENOBATENbCKOH U IPOEKTHOM
AESITEIbBHOCTH C HCMHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPaTOPHOIO
000py10BaHUS;

peniaTh pacu€THBIE 3a/1a4u C SIBHO 33JIaHHOM (PU3MYECKON MOAEIbIO, UCIIOJIb3YS
¢u3nyeckre 3aKOHBl M MPUHLUIBI, HA OCHOBE aHajIM3a YCJIOBHS 3a/ladll BHIOMPATH
(bu3NYECKyI0 MOJENb, BBIIETATh (PU3NUECKHE BETMUMHBI U (GOPMYJIIBI, HEOOXOINMMbBIC
Uil €€ penieHus, MPOBOJAUTH pacyEThl M OLICHUBATh PEAIbHOCTHh IOJYYEHHOIO
3HaUYCHUS PU3NYECKON BETUUUHBL;

pelniaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBATH JIOTMUECKH HEMPOTHUBOPEUUBYIO
LEMOYKY pAaCCyKJIEHU C ONOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKUe SIBICHUS;



UCIIOJIb30BaTh NPU PEIICHUU y4eOHBIX 337a4 COBPEMEHHbIE HH()OPMAaIMOHHBIE
TEXHOJIOTMHM [JIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETAlUd W NPEICTABICHUS
yueOHOM ¥ HAy4HO-TIONMYJSApHOW HMHGPOpPMAIMH, TOJYYEHHOM U3 Pa3IUYHbBIX
MUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMy0 HHPOPMAILHUIO;

OOBSACHATH MPUHLIMIIBI JEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHICKUX U 3apYOECKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHWE IPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3MKE B NMOBCEAHEBHON XKU3HU JUIs
oOecrieyeHuss 0€30MacHOCTH TpH OOpalIeHUU C NpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHs 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyNIE€ C BbBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpYMNIbl, PAUUOHAIBHO paclpeAessiaTh OOA3aHHOCTH U
IJIAaHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJEKBATHO OIIEHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELICHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KomngecTBo yacos

Ne HaumeHoBaHMe pa3aenos U TeM [pakTHdeck OnexTpoHHbIe (IU(pPOBEHIE)
n/m IIPOrpaMMBbI Beero KontposnHeie ue/ 00pa3oBaTeNIbHBIC PECYPCHI
paboTsl nabopaTopH
ble pabOThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
11 ®dusuKa 1 METObI 2 bubmmoreka [JOK
' HAYYHOTO TIO3HAHUS https://m.edso00.ru/7f41bf72
Uroro no pazueny 2

Pasnen 2. MEXAHUKA

21 K 5 bubmuoreka [JOK
' vHeNatiia https://m.edso00.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJJUHAMHUKA

OCHOBBI MOJIEKYJISIPHO- bub6nuorexa [IOK
3.1 9 9 1
KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 1 1
OcHOBbI TepMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
a3 ArperaTHLI(% COCTOSIHUS ; Bu6mnorexa [IOK
' BCIIECTBA. TOa30BbIC https://m.edsoo.ru/7f41bf72
nepexobl
HUroro mo pasaerny 24

Pazagen 4. 9JJIEKTPOANHAMMUKA
but6mmorexa [IOK
4.1 1
DrekTpocrarika 0 1 https://m.eds00.ru/7f41bf72
1o ITocTosHHBII § . 1 1 ’ bubmuoreka [JOK
- JICKTPUICCKUHU TOK. | OKH https://m.eds00.ru/7f41bf72
B Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOTPAMME
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TEMATHYECKOE IIVTAHUPOBAHUE

11 KJIACC
Ne KommaecTBo gacoB
HauMeHOBaHHE Pa3/IeNoB U TeM Koutpo | Ilpaxtm = O'CKTpOHHBIC (1tnpOBbICe)
n/ TIpOrpaMMBbl Bcero JIbHBIE yeckKue 06pa30BaTeJlLHLIe pPeCypChl
o paboTel | paboTHI
Paznen 1. 9JJIEKTPOANHAMUKA
11 MarsuTHOE I0JI€E. 1 1 3 bubmunorexa LIOK
' DJIEKTpOMAarHuTHas UHyKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKue u 9 1 bubmuoreka [JOK
' AJIEKTPOMarHUTHBIC KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue 1 5 1 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
23| Ommxa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paznen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OcCHOBBI crielIMAIbHON TEOPUHU 4 1 bubmuoreka [IOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pasznea 4. KBAHTOBASI ®PU3UKA
. bubnnorexa [JOK
4.1 OJeMeHThl KBAHTOBOUW ONTHKU 6 https://m.eds00.ru/7f41c97¢
12 C 4 bu6mmoreka [IOK
' TpocHHe aTomMa https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 AToMHOE 51pO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

DIIeMEHTBI ACTPOHOMHUH U 7 1 bubmuorexa [IOK
acTpOopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznen 6. OBGOBIIAIOHIEE IIOBTOPEHHUE

but6mmoreka [JOK
6.1 Obobmatomee nosTopeHne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 7
ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacos

Ne _ SN ata DeKTpOHHBIE TNU(POBLIE
n/m Tewa ypora E = ; E;_ inY‘IeHHfI 06pa3§BaTeanble(b§ecypcm
2 2y F 8%
. gamnll{c:le—MI;:ZKa 0 MpUpoJe. . 04.09. Bu6uorexa LIOK
i AT TIOSHAHIA 2024 https://m.edsoo.ru/ff0c32e2
OKpY>KaroIllero Myupa
Poins 1 MecTo pu3uku B 06.09.

2 (bOopMHpPOBaHUYU COBPEMEHHOI 1 2024  bubmiorexa IJOK
HAay4YHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JIEATEIbHOCTH JIIOIeH
MexaHn4uecKoe OBIKEHUE. 11.09.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 2024  bubmorexa LIOK
nekenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE

4 PaBHOMEpHOE npsiIMOJIMHEWHOE 1 13.09.  BubGmuoreka LOK
JIBUKEHUE 2024 https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIMHENHOE 1 18.09.  bubmuoreka IIOK
NIIBHOKEHHE 2024 https://m.edsoo.ru/ff0c372e

" KpuBonuneiinoe ABHKEHNE. . 20.09. Bu6uorexa LIOK
JIBIDKEHHE MATEPHATLHON TOHKH 110 2024 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

, ll:lgl);;ﬂuel;l[n I?IIT{IZOCI/ITGHLHOCTH . 25.09. Bu6muorexa LIOK

' PIHATIDHBIC CHCTCMDT 2024 https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbiit 3akoH HproToHa

6 lc\/Iacca tena. Cuia. 1']IBpI/IHuI/Ivn . 27.09. Bu6nuorexa LIOK

YTCPIIOSHIIH CHIT. DTOPOH 3aKOH 2024 https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOM TOUKH

9 Tpertwii 3akon HerotoHa ay1st 1 02.10.  BubGmmoreka IJOK
MaTepHaIbHBIX TOYEK 2024 https://m.edsoo.ru/ff0c3be8

jo | desomseemmpnors orea, G | 00 asmonea 10K

) https://m.edsoo.ru/ff0c3d00
CKOPOCTh

11 Cwuua ynpyroctu. 3akoH ['yka. Bec 1 09.10.  BubGmmoreka [TOK
Tena 2024 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument 11.10.

12 Tpenus. Cuiia CONpOTHBIICHUS TIPH 1 2024  bubmoreka IIOK
JIIBIKEHHUH TeJIa B )KUIKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
IToctynaTenbHOE U BpalaTeabHOE 16.10.

13 JBHKEHHE a0COIIOTHO TBEPJOTO 1 2024  bubmnoreka I[IOK
tena. MoMeHT cuibl. [1meuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBeCUsl TBEPAOTO Tela
NMnynec MmaTepuanbHON TOUYKH, 18.10.

14 CUCTEMbI MAaTEPUAIIbHBIX TOYEK. 1 2024 bubnuoreka [IOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE IBHKEHUE

https://m.edsoo.ru/ff0c43d6
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15 CBo6oIHOE MajeHuE. Y CKOPEHHE 23.10.  Bu6mmorexa [IOK
CBOOOIHOTO MaJcHUs 2024 https://m.edsoo.ru/ff0c39cc
PaboTa 1 MOITHOCTH CHIIBI. 25.10.

16 Kunernueckas sneprus 2024  bubmorexa [IOK
MaTepuaabHOI ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHCHHH KHHETHYECKOW SHEPTUU
[TorenimanpHas >HEPTHUS. 06.11.

. [TorennmanpHast SHEpIHs yIpyro 2024 | BuGamorexa TTOK
ACHOPMHPOBAHHOI NPYKUHBL. https://m.edsoo.ru/ff0c461a
[ToreHumanpHas 3Heprus Teyna
BOJIM3H TOBEPXHOCTHU 3eMITH
ITorennuanabHBIE U 08.11.

HEeTNOTeHIUANbHbIE CHITBL. CBA3b 2024

18 paboThI HEMOTEHIMATBHBIX CHJI C bubmmoreka [IOK
M3MEHEHUEM MEXaHUYECKON IHEPTrUn https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
JlaboparopHast pabota 13.11.

L5 «HccnenoBanue cBs3u pa60Tf,1 CHJTBI 2024 | BuGamorexa TTOK
© HSMCHCHHCM MEXaHHICCKOH https://m.edsoo.ru/ff0c478c
SHEPIuu Tella Ha puMepe
pacTsHKEHHS PE3HHOBOTO KI'yTa

20 KlgHrponLHaﬂ pabora 1o Tezl;/[e 15.11. Bu6nuorexa LIOK
«Kusemaruka. Jlunamuia. 3akoHs! 2024 https://m.edsoo.ru/ff0c4b74
COXpaHEHHS B MEXaHHKE»

OCHOBHBIE TIOJIOKEHUS 20.11.

21 MOJIEKYJIIPHO-KHUHETHYECKON 2024  bubmoreka [IOK
Teopun. bpoyHOBCKOE JBUKEHUE. https://m.edsoo.ru/ff0c4dc2
Hudbdy3us
XapakTep JBUKEHUS U 22.11.

22 B3aHMOJICHCTBHUS YaCTHI] BEIIECTBA. 2024  bubmioreka IOK
Mopenu cTpoeHus ra3oB, )XKUIAKOCTEH https://m.edsoo.ru/ff0c478c
U TBEPABIX TEI

93 Macca monekyn. Komaectso 27.11.  Bubnuorexa LIOK
BeniectBa. [locrossHHas ABoragpo 2024 https://m.edsoo.ru/ff0c478c
TennoBoe paBHoBecue. Temmneparypa 29.11. Bu6mnorexa [IOK

24 g
u e€ nsmeperne. Llkana remmeparyp 2024 https://m.edsoo.ru/ff0c478c
Henscus

o5 Uneanbubiii ra3 B MKT. OcHoBHOE 04.12.  Bubauoreka LIOK
ypaBHeHue MKT 2024 https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIieparypa Kak Mepa 06.12.

26 CpeHel KUHETHUECKOH SHepTUun 2024  bubmoteka [IOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

11.12.  Bubauoreka IJOK

27
3axon HlasbToHa. ['a30BbIe 5aKOHbI 2024 https://m.edsoo.ru/ff0c478c
JIaGoparopHas paboTa 13.12.

28 «HccrenoBanue 3aBUCUMOCTH 2024 Bugmmorexa IIOK

MCKAY MapaMeTpaMu COCTOAHUA
Pa3peKEHHOTO ra3a

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

29 M30mpolecchl B AEaIbHOM Ta3e U 18.12. | Bubauoreka IJOK
UX rpauueckoe npeacTaBlieHue 2024 https://m.edsoo.ru/ff0c570e
BHyTpeHHs4 sHEprus 20.12.
TEPMOJIUHAMHYECKON CUCTEMBI U 2024
30 cnocoObl €€ n3meHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo0.ru/ff0c5952
SHEPTHUSl OJJHOATOMHOTO HUJICATLHOTO
raza
31 B 25.12. bubGmuoreka [JOK
HARL TETIOTEpeAatin 2024 https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTh BEIIECTBA. 27.12.
KonnyecTBo TeioTs! npu 2024  bubmorexa [IOK
32 .
Terionepenade. AauadbaTHbII https://m.edsoo.ru/ff0c5¢36
nporiecc
33 [lepBblil 3aKOH TEPMOAMHAMUKHU U 10.01.  BubGmuoreka [IOK
€ro MNPUMEHEHHE K U30IpoLIeccaM 2025 https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs nporieccoB B 15.01. Bu6muorexa LIOK
4 (v}
3 npHpoe. BTOpoH sakoH 2025 https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKHU
35 [Mpuammn neiicteus u KI1TJ] 17.01. Bubamoreka [IOK
TEIIOBOM MalllMHbBI 2025 https://m.edsoo.ru/ff0c600a
22.01.  BuGmuoreka IIOK
36
Huior Kaprio w ero KI1/L 2025 https://m.edsoo.ru/ff0c478c
37 DKoIoTHYecKre mpooOIeMbl 24.01.  BuGmmoreka [JOK
TETUIOHEPTETUKHI 2025 https://m.edsoo.ru/ff0c478c
O6o0maromuii ypok 29.01. Bu6muorexa LIOK
38 «Monekynspnas pusuka. OCHOBBI 2025 https://m.eds0o.ru/ff0c6938
TEPMOTUTHAMUKI
Kontponbnas paboTa mo teme 31.01. Bu6muorexa LIOK
39 «Monekynspaas ¢puznka. OCHOBBI 2025 https://m.edso0.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3oBaHKeE U KOHICHCAIIHUSL. 05.02.  Bubamoreka [IOK
Hcnapenue u kunenue 2025 https://m.edsoo.ru/ff0c63b6
m AOcomoTHas U OTHOCI_I/IITGJIBHa}I } 07.02. Bu6nuorexa LIOK
EEEKHOCTB BO3yXa. HACHIICHHRH 2025 https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnnueckue u 12.02.
amopdHbIe Tena. AHU30TPOIHS 2025 BuGmiorexa LIOK
42 i
CBOHCTB KpnCTa/LI0B. JKunicue https://m.edso00.ru/ff0c65f0
Kkpuctauibl. COBpEMEHHBIE
MaTepuabl
s gHaBHeHI/IG U KpUCTAJUIU3ALUS. 14.02. Bu6nuorexa LIOK
ACIBHAA TEIOTA MIABACHIA, 2025 https://m.edsoo0.ru/ff0c6708
Cybnumarust
44 v 5 19.02. | Bubamoreka ITOK
PABHEHHE TEMIOBOTO bajanca 2025 https://m.edsoo.ru/ff0c6820
Onektpu3zanus Tel. DIEKTPUIECKUN 21.02. Bu6mnorexa [IOK
45 3apsin. J[Ba BUA DIEKTPUUCCKIX 2025

3apsI0B

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOTHMKH, TUDIEKTPUKH U

26.02.

bubmuoreka [JOK

46 TOTYNPOBOHHKH. 3AKOH 2025 https://m.edsoo.ru/ffOc6bcc
COXPAaHEHHUS NEKTPUUYECKOTr0 3apsia
B3anmopeiictBue 3apsa10B. 3aK0OH 28.02. BuGnuorexa LIOK

47 i i
Kynona. TodeuHslil 2eKTpU4eCKU 2025 https://m.edsoo.ru/f0cced
3apsin
Hanpsk€HHOCTD 37€KTPUUYECKOT0 05.03.

48 noyst. IlpuHnun cynepno3unuu 2025  bubmorexa [IOK
BJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro 07.03. BuGiuorexa LIOK

49 | noms. Torermpar. Pasaocts 2025 | https://m.eds00.ru/ffOc6f00
MTOTEHIIUAJIOB
[IpoBOIHMKY U AUBIIEKTPUKU B 12.03. BuGnuorexa LIOK

>0 DJICKIPOCTATHIHCCKOM TOJIE, 2025 https://m.edsoo.ru/ff0c7018
JlusnexkTpudeckasi IPOHUIIAEMOCTh

51 3 . K 14.03.  Bubmmotreka [OK

JIGKTPOCMKOCTE. ROHACHCATOP 2025  https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIJIOCKOTO 19.03. Bu6muorexa LIOK

52 KOH/ICHCATOPA. JHEpIrus 2025 https://m.edsoo.ru/ff0c72c0
3apspKEHHOT0 KOHIEHCaTopa

53 JIaboparopHas pabota "M3mepeHue 21.03.  buGauoreka [JOK
AIEKTPOEMKOCTH KOHAeHcaTopa' 2025 https://m.edsoo.ru/ff0c478c
[TpuHUMI nefCTBUS U IPUMEHEHNE 26.03.

KOH/IEHCAaTOPOB, KOMTUPOBAILHOTO 2025 | Bu6mmorexa 1IOK
4 (v}

> anmapata, CTPyHOro MpHHTEPa. https://m.edsoo.ru/ff0c72c0
DneKkTpocTaTHUeCcKas 3aluTa.
3a3eMJIeHHE HJIEKTPOIPUOOPOB.

DNEKTPUUECKUH TOK, YCIIOBUS €70 28.03.
cymiectBoBaHus. [I0CTOSAHHBIN TOK. 2025 Bu6muorexa LIOK
95 Cuna Toka. Hanpskenue. .
https://m.edsoo.ru/ff0c478c
Conporusnenue. 3akon Oma ist
y4JacTKa Ienu
[TocnenoBarenpHOE, MapaIeNbHOE, 09.04.
CMEIIIaHHOE COCTMHCHUE 2025 Bu6morexa IIOK

% nposoiKoB. Jlabopatopnas pabota https://m.edsoo.ru/ff0c74f0
«M3yueHne cMeniaHHoro
COEIMHEHUS PE3UCTOPOBY

57 Pa6oTa ¥ MOIIHOCTE 3JIEKTPHYECKOTO 11.04.  bubmunoreka IIOK
ToKa. 3akoH Jlxoyns-Jlenna 2025 https://m.edsoo.ru/ff0c7838
3axon OMa 11 OJIHOM (3aMKHYTOI) 16.04.
anekTpuueckoi nenu. Koporkoe 2025  Buemmorexa 110K

58 3ambikanue. JlaboparopHas pabora _

https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS
DneKTpoHHAas MPOBOIUMOCTh 18.04.
TBEPIBIX METAIIJIOB. 3aBUCHMOCTb 2025 bubnuoreka [IOK

59
CONPOTUBJICHHS METAIIJIOB OT https://m.edsoo.ru/ff0c478c
temrneparypbl. CBepXIIpOBOIUMOCTh

60 DJIEKTPUYECKHUI TOK B BAKyyMe. 23.04.  bubmmotexa LIOK
CBoiicTBa JIEKTPOHHBIX MTYYKOB 2025 https://m.edsoo.ru/ff0c478c
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[TonynpoBOTHUKH, MX COOCTBEHHAs 25.04.

61 Y IIpUMECHAs IIPOBOJIUMOCTD. 1 2025 bubnuoreka [IOK
CaoiicTBa p—Nn-niepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPUOOPEI
DIEeKTPUUYECKHUM TOK B pacTBOpax u 30.04.

62 pacIiaBax 3JIEKTPOJIHTOB. 1 2025  bubmoreka IIOK
DIEKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTpUYECKH TOK B raszax. 07.05.

63 CamMoCTOATENbHBIN U 1 2025  bubmorexa [IOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. 1lnazma
DneKTpUuYeCKre MpUuOOpHI U 14.05.

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 2025  bubmorexa [IOK
npumeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 KonrtponsHast pabora o Teme 1 16.05.  Bubamoreka [IOK
"OnekTpoauHaMuka' 2025 https://m.edsoo.ru/ff0c88be

66 IIpoMeKyTOUHas aTTECTALUS. 1 21.05.  Bubmmorexa LIOK
TecroBas padora. 2025 https://m.edsoo.ru/ff0c8c56

67 [ToBTOpenue nzyueHuoro B 10 1 23.05.  bubGmmoreka [JOK
KJ1acce 2025 https://m.edsoo.ru/ff0c8a8a

68 IToBTOpenue nzydyenHoro B 10 1 23.05.  Bubmumoreka [JOK
KJIacCe 2025 https://m.edsoo.ru/ff0c478c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KITACC

KomngecTBo yacoB

Jara
Ne DJIeKTpOHHBIE LU(POBHIC
n/m Tewa ypora Bee g = o | YR 00pa3oBaTeIbHBIE PECYPCHI
ro >~ & 2 ma
s8¢ B¢
4T a oo
[TocTossHHBIE MATHUTHI U UX 04.09.

1 B3aMMOJICHCTBUE. MarHUTHOE MOJIe. 1 2024 ~ bubmuorexa [IOK
BexTop MarHuTHON MHIAYKIUU. https://m.edso0.ru/ff0c9778
JIuHUM MarHUTHOM MHIYKIIUU
MarsuTHO€ 1oJjie IPOBOJHUKA C 06.09.

2 TokoM. OmbIT Dpcrena. 1 2024  bubmuorexa IIOK
B3aumoaeiicTBre NpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

,  oopmspons diyieme B ook

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBME MarHUTHOTO TOJIS Ha 13.09.
MPOBOIHUK C TOKOM. Cuita Amriepa. 2024

4 JlaGopaTopHas pabota 1 1 bubimoreka IIOK
«HUccrnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBHE€ MarHUTHOTO TIOJISI HA 18.09.

5 JBIOKYILYIOCS 3apSIKEHHYIO 1 2024  bubmuoreka IIOK
gactuiy. Cuna Jlopenma. Pabota https://m.edsoo.ru/ffoc9df4
cuiel JIopeHna
ONeKTpOMarHuTHas MHIYKIHS. 20.00.

6 EI_?;OK BCKTgpaCMaFHI/ITHOI/I 5 . 2024 Bu6miorexa [OK

yKIHH. S]] VYK, SaKOH https://m.edsoo.ru/ff0c9df4
ANEKTPOMArHUTHOW WHTYKITHH
QDapanes
7 dlecreronmme sonens ) I gy bubmmoreralOK
. https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW WHTYKITHID)
WnaykTuBHOCTE. SIBNEHME 27.00.
: szgﬁﬁiwuﬂn gI[C ) 2024 bubmuoreka [JOK
YKIWTH. FHEPTHA https://m.edsoo.ru/ff0ca600
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuueckue ycTpoiicTBa 1 UX 02.10.
MIPUMEHEHUE: TTOCTOSTHHBIC 2024

9 MAarHHThI, SJIEKTPOMArHUTHI, 1 bubnmoreka [JOK
3JIEKTPOJIBUIaTEIIb, YCKOPUTEIIN https://m.edsoo.ru/ff0c9df4
AJIEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHAS TIeYb

o | COcSumouiypor Maruice | G40 busmonoa LOK
I/IH,Z[y.KI_[I/ISI» https://m.edsoo.ru/ffOcab82
KoHntponbHas paboTa 1o teme 09.10.

11 «MarII)MTHoe n%ne. 1 1 2024 BuGmiorexa LIOK

DNeKTpOMarHuTHast MHIYKITUS»

https://m.edsoo.ru/ffOcad58
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12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apmMoHnYeckue
KosieOaHus1. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpamenue sHEprUn

11.10.
2024

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MeproJia MajbIX KoJIeOaHuii Ipy3a
Ha HUTH OT JIITMHBI HUTH U MacChl
rpy3a»

16.10.
2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

14

KonebaTenpHbIl KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
KoJieOaTeJIbHOM KOHTYDE.
AHanorus Mexxay MeXxaHu4eCKUMU
Y DJICKTPOMArHUTHBIMA
KoJeOaHusIMHU

18.10.
2024

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

15

16

17

®opmyna Tomcona. 3akon
COXPaHCHHS SHEPTUU B HICATLHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MeXaHUUYeCKHe KoneOaHusl.
Pe3onanc. BeinyeHHble
OJICKTPOMArHMTHBLIC KoaeOaHus

IIepemeHHBIN TOK.
CuHyconganbHbII IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICACTBYIOIIEE 3HAYEHNE CHIIBI TOKA
U HapsDKEHUS

23.10.
2024

25.10.
2024

06.11.
2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

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

18

Tpancdopmarop. [Ipoussozactso,
neperava u norpedieHne
JIEKTPUYECKON SHEPTUU

08.11.
2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

19

20

Y CTpOUCTBO U MIPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JIMTHUM 3JIEKTpornepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynpTrypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
YKA3HU

13.11.
2024

15.11.
2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

21

MexaHn4ecKue BOJIHbI, YCIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHEHHS U
JuinHa BosIHEL. [lonepeunsie u
IMPOAOJIbHBIC BOJIHBL

20.11.
2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpoCTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

22.11.
2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc
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SHGKTPOMEIFHI/ITHBIG BOJIHBI, UX

27.11.

bubmuoreka [JOK

23 ceoiicTsa u ckopocts. llkana 2024 https://m.edsoo.ru/ffOccfe
3JIEKTPOMAarHUTHBIX BOJIH T '
[IpuHUUMIBI paIUOCBS3U U 29.11. BuGnuorexa [IOK

24 TeneBuaeHus. Pa3BuTue cpeacts 2024 https://m.edsoo.ru/FOCOdfA
cBa3u. Paguonokanus T '

o5 Kourponbhast pabora «Konebanust 04.12.  Bubaumorexa I[JOK
1 BOJIHBI» 2024 https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEitHOE pacnpocTpaHeHHE 06.12.

26 CBETa B OZHOPOJHOII cpere. 2024 ~ bubmuorexa [IOK
Toueunslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI 11.12. BuGnuorexa LIOK

21 oTpakenna caera. Ilocrpoenne 2024 https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B INIOCKOM 3epKalie T '
[Ipenomnenue ceera. [loaHoe 13.12.

28 BHYTPEHHEE OTPaKEHUE. 2024 bubmmorexa LIOK
[IpenenbHblii yroma MOIHOrO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS

29 JlaGopaTopHas paborta «3mepenue 18.12.  Bubmmorexa IIOK
[OKa3aTeJisl IPEJIOMIICHUS CTEKIIA 2024 https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenue nzodpaxeHmit 20.12. Bu6muorexa LIOK

30 B muH3e. PopMyia TOHKOM JIMH3BL 2024 https://m.edsoo.ru/ffocdd1e
YBenuueHue JTMH3bI T '
JlaboparopHas paboTa 2512, poeinoTexa 1IOK

31 | «Hconegosaine croficrs 2024 https://m.edsoo.ru/ffOcdf4
M300paXeHUI B TUH3AX)» " '
Hucnepcus cseta. CloxHbII 27.12.

32 cocras Oenoro cera. L[Ber. 2024  bubmuorexa IIOK
JlabopaTopHas pabota https://m.edsoo.ru/ff0c9df4
«HalnroieHne quciepcuu CBeTa
WnuTepdepennus creta. 10.01. Bu6nuorexa LIOK

33 Jlucppaxuns csera, . 2025 https://m.edsoo.ru/ffOced22
JludpakimonHas pemeTka

34 [TonepedyHOCTH CBETOBBIX BOJIH. 15.01.  bubmmnorexa LIOK
[Monsipuzanus ceera 2025 https://m.edsoo.ru/ffocf02e
Ontruueckne mpudoOpsl U 17.01. Bu6mnorexa [IOK

3 YCTpOUCTBA | YCTOBILT HX 2025 https://m.edsoo.ru/ff0c9df4
0€301acHOT0 MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH 22.01.

36 KJIACCUYECKON MEXAHUKH. 2025  bubmmorexa IJOK
[ToctynaTel cnennaibHON TEOPHUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIFHOCTH
OTHOCUTENBHOCTD 24.01. Bu6nuorexa LIOK

37 OfIHOBPEMEHHOCTH. 3AME/ITICHHUE 2025 https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpaAIlEHUE JIINHBI — '

OHeprus U UMITYJbC 29.01.
PENATUBUCTCKOM YacTulbl. CBs3b 2025 Bu6mmorexa [IOK

38 MacChl C SHEPTHEN W HMITYJILCOM.

DHeprusi NoKos

https://m.edsoo.ru/ffOcfc68
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Kontponbras padota «OnrTuka.

31.01.

39 OCHOBBI CIIENUATIBHON TEOPHU 2025 BuGmiorexa LIOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIEHOCTH)

40 ®oronsl. opmyina [1nanka. 05.02. bubGamoreka [JOK
DHeprus U UMMyibc poToHa 2025 https://m.edsoo.ru/ffOcfel6

j | Speneonme T2 b LOK

’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
o s oo Sy 292 pumorena 10K
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhortorddexra
18 Tlebeness, Xumwieokoe aciorse 2075 | BremeneraIIOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTa u 19.02.

44 NPaKTUYECKOE TPUMCHEHHUE: 2025  bubmmorexa IIOK
(dboTorIeMEeHT, POTOTATUHK, https://m.edsoo.ru/ff0c9df4
COJIHEYHast OaTapesi, CBETOIHO/

45 Pemrenue 3amad mmo reme 21.02.  Bubmuoreka [IOK
«2NeMEeHThl KBAHTOBOM ONTHKU» 2025 https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI 26.02.

46 Pesepdopaa no paccesHuro a- 2025  bubmuoreka [IOK
yactull. [LtanerapHas Mozienb https://m.edsoo.ru/ff0d091a
aToMa

47 ocrvaare: Bopa 28.02.  bubmmoreka [IOK

Y P 2025 https://m.edsoo.ru/ff0dOafa
N3nyuenue u normnouieHue 05.03.

48 (OTOHOB ITpU NEPEXO/Ie aTOMa C 2025  bubmmorexa IIOK
OJIHOTO YPOBHS SHEPTUU Ha JPYTOM. https://m.edsoo.ru/ff0dOafa
Bunel ciektpos
BoiHoOBEIE CBOMCTBA YaCTHIIL. 07.03.

49 Eg“‘;‘ﬂ e bpoits. 5 2025 Bugmmorexa ITOK

PHLYCKYIAIPHOBOTHOBOH https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIIOHTaHHOE 1
BBIHYXKJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTUBHOCTH. 12.03.

50 OmbiTHl Pesepdopaa mo 2025 ~ bubmiorexa ITOK
OITPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUCHUS
CgoiicTBa anb(da-, 6era-, ramma- 14.03.

51 u3nydeHus. Bousaue 2025 ~ bubmiorexa IIOK
PaguOAKTUBHOCTU HA KUBBIE https://m.edsoo.ru/ff0c9df4
OpTaHU3MBI
OTKpbITHE IPOTOHA ¥ HEUTPOHA. 19.03.

W3otonsl. Anbga-pacnan. 2025
DJIEKTPOHHBIN U TO3UTPOHHBIN
52 Gera-pacnaz. [aMmMa-u3TyueHue bubmmorexa LIOK

https://m.edsoo.ru/ff0d1162
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DHeprus cBA3M HYKJIOHOB B SiIpe.

21.08.

S nepubie peakuuu. S nepHbIin 2025 Bu6miorexa [OK

>3 peaxtop. IIpobneme, https://m.edsoo.ru/ff0d1356
MEePCIIEKTUBBI, IKOJIOTUIECCKUE
ACMEKThI SIEPHOM SHEPTeTUKH
DNeMeHTapHbIE YaCTULIBI. 26.03.

OTkpbiTHE TTO3UTPOHA. METOBI 2025
HaOJI0/ICHUS ¥ PErHCTpaIuu Bu6mnorexa [OK

>4 PUEMEHTAPHEIX HaCTHIL. Kpyrirbiit https://m.edsoo.ru/ff0d0e38
cron «DyHaaMeHTaIbHbIE . :
B3aUMOJIeUCTBUS. ENMHCTBO
(bu3nUecKoil KapTUHBI MUPa»

Oranbl pa3BUTHS ACTPOHOMHUH. 28.03.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE 2025

55 3Ha4YeHME aCTPOHOMHMU. Bun bubnnorexa [JOK
3BE3qHOTO HeOa. Co3Be3ausl, IpKue https://m.edsoo.ru/ff0c9df4
3BE3/Ibl, TUIAHETHI, UX BUIUMOE
nekeHue. ComHeyHas cuctema

56 Comnnne. ConHe4Hast akTUBHOCTb. 09.04.  Bubmmorexa LIOK
Ucrounuk sneprun CoHIa U 3BE3NT 2025 https://m.edsoo.ru/ff0c9df4
3BE3bI, X OCHOBHEIC 11.04.

XapaKTePUCTHKU. 3BE3/IbI TITABHON 2025

57 HOCJIEI0BATENLHOCTH. BHYTpeHHee bubnnorexa [HJOK
ctpoenue 38&31. COBpeMEHHbBIE https://m.edsoo.ru/ff0c9df4
MIPEJICTABICHUSI O TIPOUCXOXKICHUU
u 3Bosonnu ConHia u 3B€371
Mneunsiii [1yts — Haima 16.04.
lNanaktuka. [Tomoxenue u 2025 Bu6miorexa [OK

58 neuxenne Comnnia B ["anaktuke. https://m.edsoo.ru/f0codf4
lNamakTukn. YE€pHbIE ABIPHI B A1pax T '
ralakTUK
Bcenennas. Pa3z0beranue ragakTHK. 18.04.

59 Teopus Bonpioro B3psiBa. 2025  bubmrorexa IIOK
PennkroBoe uznyueHue. https://m.edsoo.ru/ff0c9df4
Meraranaktuka

60 Hepemennsle npo6iiemMbl 23.04.  Bubmmoteka [IOK
aACTPOHOMUU 2025 https://m.edsoo.ru/ff0c9df4

61 KonTtponbHast pabota «1eMeHTHI 25.04.  Bubnuoreka [OK
ACTPOHOMUU U aCTPOPHUIUKIY 2025 https://m.edsoo.ru/ff0c9df4
O6o6matomuit ypok. Ponb pusuku 30.04.

Y ACTPOHOMHH B SKOHOMHYECKOH, 2025 Bu6miorexa [OK

62 TEXHOJIOTUYECKOM, COLMANBHON U https://m.edsoo.ru/FOcIdFA
ATUYECKOH chepax NesaTeTbHOCTH T '

YeloBeKa
O6o6maromuii ypok. Pois u Mmecto 07.05.

63 (U3HUKYU ¥ aCTPOHOMHUH B 2025 bubnmoreka [JOK
COBPEMEHHOMN HAy4YHOU KapTHUHE https://m.edsoo.ru/ff0c9df4
MUpa
O6o6maromuii ypok. Pois 14.05.

64 (bu3HIeCKOl TeopuH B 2025  bubnmorexa [IOK

(hopMUpOBaHHUH TIPEICTABICHHN O
(bU3UIECKOI KapTHHE MUpPa

https://m.edsoo.ru/ff0c9df4
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65 IIpomexxyrounas

16.05.

bubmuoreka [JOK

1
atrectarus. TecTtoBas paboTa 2025 https://m.edsoo.ru/ff0d1784
O6o06matomuii ypok. Mecto 21.05.
(bu3nuecKoil KapTUHBI MUpa B 2025  BuGmiorexa 110K
66
O0IIeM Py COBPEMCHHbIX L https://m.edsoo.ru/ff0c9df4
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
67 PesepBHbIil ypok. MaruutHoe mose. 1 23.05.  bubGamoreka [JOK
DneKTpoMaruHuTHast MHIYKIUS 2025 https://m.edsoo.ru/ff0c9df4
PesepHblii ypok. OnTuka. OCHOBBI 23.05. BuGiuorexa [IOK
68 i
CTICHHAILIOM TCOPHH L 2025 https://m.edsoo.ru/ff0c9df4
OTHOCHUTEIIbHOCTH
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakmnueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» ®usuka, 11 kimace/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. non penakiueit

[TapdentbeBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/?ysclid=InyOy8d302393609936
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