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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeoHoro npeamera «®duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, a TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAIbI, BHICTyMHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MaTE€pHaIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢usWku IS ypOBHS CpeaHero ooOmero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusukum npeamnosiaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKke O0OCYKIEHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3HKU pealu3yeTcsl MpPexkKIe
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UMKA — OTO HKCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOphIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIUCOK YYCHUUYECKHUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera (Qusuku. Ilpm »>TomM obecrnieumBaeTcss OBJIAJCHUC
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYECTBEHHBIX
3anay. [Ipu 3TOM Ay pacy€THBIX 3a7a4 NPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh N3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4eOHOro tpolecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0O0X0oMMoe J1abopaTOpHOE O0O0OpYyJAOBaHWE JJIS BBITIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUd s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIoMMUX 3a71ad B

nporecce u3y4eHus Kypca GU3MKH Ha ypOBHE CPEAHETo 00IIero 00pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKor MOJICNIH, aJIeKBATHON YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX SKCIIEPUMEHTOB, aHAIM3a M HWHTEPIIPETAlid WHGOPMAIIIH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HMHAMBHUIYaJTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepEeMElICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduiment Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHoM — npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIeCTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3MepeHre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsijl.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyHEPIO3ULAN BJICKTPUUECKUX MOJieH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 171 yyacTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CUJa W BHYTPEHHEE COIMPOTHUBIICHHWE HMCTOYHUKA TOKAa.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (uanmyeckas BeJIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TETIOOOMEH JKUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEayuH, TEIJIOBOC PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWH. [IpuHOMO cynepnosuuun
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOopa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  fIBIIEHME CAMOMHIYKLUMH. OJIEKTPOABWKYIIAS CHJA
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumrtyga u (aza xoseOaHUN.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennpiii TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJICTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJeOATENIbHONM CUCTEMBbI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenune cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM nuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Tomy4enue ciexkTpa ¢ mMOMOIIbIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOEe JEHUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenune wu moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCIIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YaCTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConnewyHass akTUBHOCTh. Mctounuk sHeprur CosiHIA U 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUM U 3Botounn ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/ICTICHUS TTOJIOKEHHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJIb PU3NUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B SKUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTo npenmMera «Dusmkay T0KHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIECCE pPeaM3allii OCHOBHBIX HaIPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh IPAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)ITaHCKOTO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHUE B3aMMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiiero pu3n4Ieckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabdOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IE€Th HAaBBIKAMU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apTyMEHThI JJi1 J0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3aI[MOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MTHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTHMAIBHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr'0 YJIEHA KOJUIEKTUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMbIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUIM;



WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTHh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemmaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacro3HaBaTh (pU3HYECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBWKCHHE 110 OKPYKHOCTHU, HWHEPIHs,
B3auMoOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlie, CBS3b MEXKAYy IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, UCMOJNB3Yysl (U3NYECKUE BEIUMYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(phUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUIN 3apsi,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTD IMOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB;
NPy OMHCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
NPUHILNAN CYNEPHO3UIIUA CHJI, TPUHIIUMIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS
ANIEKTpUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasiuyarh CJIOBECHYIO



(bOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynaupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIONKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIP30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKOW BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LENOYKY PAacCyXICHUU C OMOpON Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOONSpU3alus CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPa3IUYHBIX  CpeA) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Ammepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE W
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI UCIIOJBb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljIeIbHOrO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3314



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DH3UYCCKHE BEIMIMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTMIOYKY PacCy)KICHHI C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIONMYJISIPHOW MH(GOpMAIMH, TIOJIYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTHICCKU aHAIM3UPOBATH IMOTyIaeMyI0 HH()OPMAIINIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBINOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, pPANUOHAIBHO paCHpeNeisaTh OOS3aHHOCTH |
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHNE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Nepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso00.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTENBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3zgea 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBARTOBON OITHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngg;;?:;;gﬁ%fﬂcgk
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 nggﬁ;t;;grou%mlcgk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
dusznka — HayKa 0 NPUPOL. 04.09.2023
1 Hayunnie MeT(?)IK Bl HO?I,)H:HI/M 1 09.09.2023 bubmorexa LIOK
v . o https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Poub u MecTo (hu3HKH B 04.09.2023
5 (GhopMHPOBaHUK COBPEMEHHOMN 1 09.09.2023 bubmuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHn4deckoe IBHKEHHUE. 11.09.2023
3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 16.09.2023 bu6mmoreka [IOK
newxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 iégggggg bubnnorexka [JOK
JIBHKCHHE o https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMONIMHENHOE 1 18.09.2023 bu6mmoreka [IOK
TIBYDKEHUE 23.09.2023 https://m.edsoo.ru/ff0c372e
6 CBobogHOe masieHne. Y CKopeHue 1 18.09.2023 bu6mmorexa [IOK
CBOOOIHOTO NAaJICHUS 23.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 JIBr>keHre MaTepraibHON TOYKH IO 1 25.09.2023 bubmmorexa [JOK
p 30.09.2023 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHOCcUTENbHOCTH ["anunest. 1 25.09.2023 bu6mmoreka [JOK

30.09.2023



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

i 02.10.2023 bu6mmoreka [IOK
9 CYINEPIIO3UIUH CHl. BTOpoii 3akoH
yrep H p . 07.10.2023 https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa niis 02.10.2023 bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK 07.10.2023 https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTO TsaroTreHus. Cura

11 TspkecTu. IlepBas kocMuueckast 09.10.2023 bubmorera [JOK

- HeP 14.10.2023 https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec 09.10.2023 bu6mmoreka [IOK
Tea 14.10.2023 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadumuent tpenus.

13 Cuna COPOTHUBIIEHUS IIPU IBKEHUHU 16.10.2023 bubmmorexa [IOK

P P 21.10.2023 https://m.edsoo.ru/ff0c3f76
TeJIa B JKMIKOCTH HJIH ra3e
[ToctynarensHoOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 16.10.2023 bu6nmoreka [JOK
MowmenT cuibl. I1nedo cumsl. YceaoBus 21.10.2023 https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 23.10.2023 bu6mmoreka [IOK
Wmmynbee cuitbl. 3aKOH COXpaHEHHS 28.10.2023 https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaboTta ¥ MOIIIHOCTH CHUJIBI.

16 Kunernueckast sHeprust MarepuanbHOR 23.10.2023 bu6mmorexa [IOK
ToukH. Teopema 00 U3MEHEHUH 28.10.2023 https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. 07.11.2023 bubnnorexka [JOK

11.11.2023



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[ToTenuuanpHas s3HEPTUs YIPYTo
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEeprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

[TorennmaneHble ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM

07.11.2023

bubmuorexa [JOK

18
MEXaHHYECKON SHEPTUU CUCTEMBI TEJl. 11.11.2023 https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTrUuu
JlabopaTtopHast pabora «HMcciaenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
19 MEXaHWYECKON PHEPTUHU Tela Ha 13.11.2023
18.11.2023
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»
KonTponbHas pabora no teme Bu6 LIOK
13.11.2023 NOJIMOTCKa
20 «Kunemaruka. /luHamuka. 3aKOHBI
A 18.11.2023 https://m.edsoo.ru/ff0c4b74
COXPaHEHUS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
21 KHHETHYECKON Teopuu. bpoyHoBCKOe 20.11.2023 bubmorexa HOK
PHH. bPOYH 25.11.2023 https://m.edsoo.ru/ff0c4dc2
nsuxenue. udpoysus
Xapakrep JBUKECHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA. 20.11.2023
22 5 A1
Moenu CTpOCHHUS Ta30B, KUJAKOCTESH U 25.11.2023
TBEPJBIX TEI
23 Macca MOJICKYII. Komuuecto 27.11.2023
BertectBa. [TocrostHaas ABoraapo 02.12.2023
24 TemnoBoe paBHOBecHe. Temmneparypa u 27.11.2023
02.12.2023

e€ usmepenue. lllkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

04.12.2023

bu6mmoreka [IOK

25
ypaBaenue MKT 09.12.2023 https://m.edsoo.ru/ffOc4fde
AOcoI0THAs TeMIIepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPrUuun 04.12.2023 bubmuorexa [JOK
JIBH)KEHUS MOJIEKYIT. Y paBHCHHE 09.12.2023 https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
11.12.2023
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI 16.12.2023
JlaGoparopHas padota «lccienoBanue
11.12.2023
28 3aBHCUMOCTH MEXJ1y IapaMeTpaMu 16.12.2023
COCTOSIHHUS Pa3PEKCHHOIO T'a3ay
29 N3onporiecchl B nacaIbHOM Ta3e U UX 18.12.2023 bu6mmoreka [IOK
rpaduyeckoe MpeacTaBIcHue 23.12.2023 https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI U
30 crocoOrlI e€ n3menenns. KommdecTBo 18.12.2023 bu6mmoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs 23.12.2023 https://m.edsoo.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO UJICATBHOTO
rasa
25.12.2023 bu6mmoreka [IOK
31 Bunpl Temnonepenadn
g peA 30.12.2023 https://m.edsoo.ru/ff0c5c36
VY nenapHas TEII0EMKOCTh BEIICCTRA. Eu6 1IOK
25.12.2023 NOJINOTCKA
32 KoauuecTBo TemioTsl npu
p . 30.12.2023 https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadbaTHbI mpoiecc
33 [TepBbIit 3aKOH TEPMOJIMHAMUKHU U €T0 09.01.2024 bubmuorexa [JOK
pUMEHEHHE K U30IPOoIIeccaM 13.01.2024 https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIieccoB B 09.01.2024 bubmuorexa [JOK
npupoze. Bropoii 3akon 13.01.2024 https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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TCPMOANHAMHUKNU

35 [Tpuniun nevicteust u KII1/ TenmoBoit 15.01.2024 bubmuorexa [JOK

MaIlHEI 20.01.2024 https://m.edsoo.ru/ff0c600a
15.01.2024

36 Hukn Kapuo u ero KI1/] 50.01.2024
DKOJIOTHYECKUE TTPOOIEMBI 22.01.2024

37 '

TEII0OHEPTETUKU 27.01.2024

38 O6o6maromuit ypok «MomnekynsipHas 22.01.2024 bu6mmoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI 27.01.2024 https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme BuG 110K

nOJINOTEKA

39 «MonekynspHas ¢puzuka. OCHOBBI 29.01.2024

ynapuas ¢ 03.02.2024 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooGpa3oBaHre U KOHIEHCAITUS. 29.01.2024 bubmuorexa [JOK
Hcnapenne n kunenue 03.02.2024 https://m.edsoo.ru/ff0c63b6
AOcoNrOTHAs 1 OTHOCHTEIIbHAS Bt 1OK

nonroTeKa

41 BIIQXKHOCTH BO3AyXa. HachimeHHbIHM 05.02.2024

X Hl 10.02.2024 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS 05.02.2024 bu6mmoreka [IOK
CBOWCTB KpHcTaIIOB. JKukue 10.02.2024 https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. COBpeMEHHbIE MaTepPHAIIbI
[TnarneHre U KpUCTATUTH3AITHS. BuG 10K

43 VY nenpHas TemnoTa IjaBJIeHUs. 12.02.2024 nomoteKa

i 17.02.2024 https://m.edsoo.ru/ff0c6708
Cyb6numarus
12.02.2024 bu6mmorexa [IOK
44 VYpaBHEHHE TETUIOBOTO Oaranca
p 17.02.2024 https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tell. DIeKTPUISCKU
45 3apsn. JIBa BUa SJIEKTPUUECKUX 19.02.2024 bubmorexa HOK
’ P 24.02.2024 https://m.edsoo.ru/ffOc6bcc

3apsiioB



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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IIpoBOIHKKH, TUATIEKTPUKH U

19.02.2024

bubmuorexa [JOK

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS
YHpoBOZ p 24.02.2024 https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumonelictBue 3apsiioB. 3akoH
47 Kynona. TouedHbIN »iIeKTpUYCCKUI 26.02.2024 Bubmorexa ITOK
Y ' p 02.03.2024 https://m.edsoo.ru/ff0c6ces
3apsin
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3uuuun 26.02.2024 bu6mmoreka [IOK
IIEKTPUICCKUX TOJIeH. JInHun 02.03.2024 https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCKOro Eub 10K
04.03.2024 MOIMOTEKA
49 ostst. Ilorenuman. PasHocts
H 09.03.2024 https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[TpOoBOTHUKY U AMDIICKTPUKHU B
50 3IEKTPOCTATHYECKOM ITIO0JIE 04.03.2024 bubmmorexa [TOK
p ’ 09.03.2024 https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
.. 11.03.2024 bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konnencaro
p a p 16.03.2024 https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUS 3apsKEHHOTO 11.03.2024 bubmmorera [TOK
pa. p p 16.03.2024 https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHast pabota "M3mepenne 18.03.2024
3JIEKTPOEMKOCTH KOHIeHCaTopa" 23.03.2024
[IpuHIMI 1EKCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
54 anmnapara, CTpyWHOTO pUHTEpa 18.03.2024
> : 23.03.2024

DIIeKTpOoCTaTUYECKas 3alIHTa.
3a3eMIleHne AIEKTPOpruOOpOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

01.04.2024
55 Cwita Toka. Hampspxenue. 06.04.2024
Conportusnenue. 3akon Oma jist
y4acTKa Ienu
[TocnenoBarenvHOE, MapamiesibHOE,
CMEIIIAHHOE COCIUHCHHE Eub 10K
oTeKa
56 IPOBOIHUKOB. JJaboparopHas padora 01.04.2024 oI
P paTopHa:t p 06.04.2024 https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY
57 PabGoTa 1 MOIIHOCTB AMEKTPUIECKOTO 08.04.2024 bu6mmoreka [IOK
Toka. 3akoH J[xoymnsa-Jlenna 13.04.2024 https://m.edsoo.ru/ff0c7838
3axoH OMa 1715 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe Bu6 OK
58 3ambikanue. JlaboparopHas pabora 08.04.2024 nosmoreka L
13.04.2024 https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS
DNeKTPOHHAS TPOBOAUMOCTH TBEPIBIX
59 METaJuIoB. 3aBUCUMOCTh 15.04.2024
COIIPOTHBIICHUS] METAJJIOB OT 20.04.2024
Temreparypbl. CBEpXIIPOBOAMMOCTh
60 DNEKTPUUECKUN TOK B BaKyyMe. 15.04.2024
CBOliCTBa DIIEKTPOHHBIX ITyYKOB 20.04.2024
[MonynpoBoAHUKH, UX COOCTBEHHAS U
61 MpUMecHasi MpoBoAUMOCTh. CBOICTBa 22 04.2024 bubmuorexa [JOK
p—~n-niepexoxa. [TomynpoBoJHUKOBBIE 27.04.2024 https://m.edsoo.ru/ff0c84ae
npuOopbI
62 DJIEKTPUUECKHUI TOK B pacTBOpax 1 22 04.2024 bu6mmoreka [IOK
27.04.2024 https://m.edsoo.ru/ff0c82ba

paciiiaBax 3JICKTPOJIHUTOB.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DIIEKTPOJIN3

DIIEKTPUUECKHUI TOK B Ta3ax.

63 CaMOCTOSTEIIbHEIN 1 1 29.04.2024 bu6mmoreka [IOK
HECaAMOCTOSITENILHBIN pa3psia. MomHus. 04.05.2024 https://m.edsoo.ru/ff0c84ae
ILmazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 29.04.2024 bubmuorexa [JOK
npuMeHenue. [IpaBuiia TeXHUKH 04.05.2024 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuit ypok 1 gggggggj bubnuoreka [IOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KoHnTposipHas padboTa mo Teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 g?gggggj bubnuorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B o https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PezepBnbiil ypok. KonTposibHas 1 (1)(13825833 bubnuoteka [JOK
pabota o Teme "DneKTpoaHHAMUKA" o https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronmii ypok 1 gggggggj bubnuoreka [IOK
o TemaMm 10 kmacca o https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fll:;:el{l/lﬂ :)l;l[()l;l:::;feﬂbﬂble
padoTbI padoThbI pecypeni

[TocTossHHBIE MATrHUTHI U UX 04.09.2023

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 09.09.2023 bu6nmoreka LIOK
Bekrop marHuTHOM MHAYKUUU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarHuTHOE 10JIe TIPOBOJHMKA C 04.09.2023

5 ToKOM. OnbIT DpcTeaa. 1 09.09.2023 bubnuoreka [{OK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopras pabora «/3yduenue 1 1 1(13885852 bu6mmoreka [IOK
MarHUTHOTO I0JIsI KaTYIIKH C TOKOM» o https://m.edsoo.ru/ff0c98fe
JleficTBMe MarHuTHOTO MOJIS Ha 11.09.2023
MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa. 16.09.2023

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [IOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIST Ha

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 18.09.2023 but6mmorekxa [IOK
Cuna Jlopenna. Pabota cumsl 23.09.2023 https://m.edsoo.ru/ffOc9df4
Jlopenna
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHON UHAYKIUHU. DJ[C 1 ;ggggggg

HHIAYKIHU. 3akoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

JlaGopaTtopHnas pabota

25.09.2023

bubnmoreka [IOK

7 «ccnenoBanue sIBICHUS
! > 30092023 | https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOU WHIYKITHH
NHnykTuBHOCTD. SIBIICHUE
3 camouHaykiuu. IJ1C caMOMHAYKIIWH. 25.09.2023 bubmuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KATYIIKH C 30.09.2023 https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHuuyeckue ycTporucTBa U X
MIPUMEHEHHUE: IOCTOSIHHBIC MAaTrHUTHI,
9 3JICKTPOMArHMTHI, JICKTPOABUTATEIIb 02.10.2023
> > 07.10.2023
YCKOPHUTENH IEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
10 O6o6maromuii ypok «Marauroe 02.10.2023 bubnunoreka LIOK
nose. DIeKTPOMarHUTHAS HHAYKIHSDY 07.10.2023 https://m.edsoo.ru/ffOcab82
KonTponbHas pabora no teme Bu6 LIOK
09.10.2023 HOJINOTCKa
11 «MarnuTtHoe€ noJe.
14.10.2023 https://m.edsoo.ru/ff0cad58
DNEeKTPOMAarHUTHAST WHIYKIIHS
CB00OTHBIE MEXaHUYECKHUE
kosneOaHus. 'apmoHnyeckue BuG 110K
09.10.2023 HOJINOTCKa
12 KoJieOaHus. Y paBHCHHUE
p . 14.10.2023 https://m.edsoo.ru/ff0caf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu
JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH 16.10.2023
13 3 10.
nepro/ia MajblX KojeOaHui Tpy3a Ha 21.10.2023
HUTH OT JUTMHBI HUTH W MacChI TPy3a»
N 16.10.2023 bu6nunorexa LIOK
14 KonebarenpabIit KoHTYp. CBOOOIHBIC
P A 21.10.2023 https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYPC€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH

23.10.2023

bubnunoreka LIOK

15 COXPAHCITI SHEPIHUH B HICAILHOM 28.10.2023 https://m.edsoo.ru/ffOch9c4
K0J1e0aTeIbHOM KOHTYpE
[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE BuGmorexa [IOK

16 MexaHu4yeckue kosuebanus. Pesonauc. ggiggggg https://m.edsoo.ru/ffOchbss
BbIHyKI€HHBIE 3JIEKTPOMArHUTHBIE
KoseOaHus
[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH BuGmorexa LOK

17 HGIBGMCHHOFO TOKa. AMIUTUTYTHOE U giﬁgggg https://m.edsoo.ru/ffochd34
JefiCTByIOIEeE 3HAaYEHHE CUJIbI TOKA U
HanpsOKeHUs
Tpancdopmarop. [IpoussocTso,

18 nepeaava u HO:Fpe6J'I€HI/I€ giﬁgggg
AIIEKTPUYECKON SHEPTUU
YCTpoUCTBO U MPAKTUYECKOE

19 MIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA, 13.11.2023 bu6nmorexa LIOK
reHeparopa MepeMeHHOT0 TOKa, JIMHUH 18.11.2023 https://m.edsoo.ru/ff0cc324
3JIeKTponepeaad
OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

20 Kynbrypa ucnons3oBanus gﬂgggg

3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKHU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexann4deckue BOJIHEI, YCJIOBUA

21 pactpoctpanenus. [lepuoa. Ckopoctb 20.11.2023 bubnunoreka LIOK
pacrnpoCcTpaHEHHs U JIMHA BOJIHBI. 25.11.2023 https://m.edsoo.ru/ffOccab4
[Tonepeunbie 1 MPOOJIBLHBIE BOJHBI

99 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 20.11.2023 bubnunorexa LIOK
3ByKa. Bricora Tona. TemOp 3ByKka 25.11.2023 https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, KX By 10K

o 27.11.2023 HOJIMOTCKaA

23 cBoiicTBa 1 ckopocTh. [lkama
3JI€KTp0MaFHI/ITI})H)IX - 02.12.2023 https://m.edsoo.ru/ffOccfe0
[TpuHIUTIIBI paTHOCBS3U U

27.11.2023

24 TeneBuieHus. Pa3Burue cpencTs 02122023
cBsi3M. Paguonokanms

o5 KoHntpoinbnas padora «Konebanus u 04.12.2023 bubnunoreka LIOK
BOJIHBI» 09.12.2023 https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHE

. bu6nmorexa LIOK
26 CBETa B OJHOPOJHOMU Cpejie. 04.12.2023 1
. 09.12.2023 https://m.edsoo.ru/ff0cd350
ToueuHbIl HCTOYHHK cBeTa. JIyd cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS Bub OK
. nOIMOTEKA
27 cgeta. [TocTpoeHne n300pakeHUH B 11.12.2023 1
16.12.2023 https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Tpenomnenue ceta. [lonHoe

78 BHYTpeHHee oTpaxeHue. [IpenenbHbiit 11.12.2023 bubnunorexa LIOK
yroJI TIOJIHOTO BHYTPEHHETO 16.12.2023 https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS

29 JlaboparopHas pabota «3mepenue 18.12.2023 but6mmoreka [IOK
MOKA3aTeJsl MPEJIOMIICHHS CTEKIIa 23.12.2023 https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenune n3obpaxkeHuii B 18.12.2023 but6mmorekxa [IOK
nuH3e. DopMyITa TOHKOW JTMH3BI. 23.12.2023 https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
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VYBenuueHue JIUH3bI

JlaGopaTtopHnas pabota

25.12.2023

31 «I/IccneJ:[OBa}iHe CBOMCTB 30.12.2023
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
39 Oenoro cBera. L[Bet. JJaboparopHas 25 12.2023
pabora «HabmroaeHne ucnepcuu 30.12.2023
CBETa»
33 HNurtepdepennus ceera. udpakmus 09.01.2024 bubnunoreka LIOK
ceeta. /ludpakiuonnas pemeérka 13.01.2024 https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 09.01.2024 bubnunoreka LIOK
[Tonapuzauus ceera 13.01.2024 https://m.edsoo.ru/ffOcf02e
p
35 OnTuueckue mpuOOPsI U YCTPOUCTBA U 15.01.2024
YCJIOBUS UX 0€30MaCHOTO MPUMEHEHHUS 20.01.2024
['paHuUIBI TPUMEHUMOCTH
36 KJIACCUYECKOU MeXaHuKH. [locTymarsl 15.01.2024 bubmmoteka IIOK
CTCIUATBHON TEOPUH 20.01.2024 https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3aMegneHne BpeMEeH! U COKpaIleHUue 22.01.2024 bubnmorexa HOK
P P 27.01.2024 https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTubl. CBSI3b MACCHI C DHEPTHUEHN U 22.01.2024 bubmmorexa TIOK
’ p 27.01.2024 https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTtponbnas pabora «OnrTuka. BuG 10K
. 29.01.2024 HOJINOTCKa
39 OCHOBBI CHIEIUATIEHON TEOPUH
" P 03.02.2024 https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH)
40 ®oronsl. opmyna [Inanka. Jneprus 29.01.2024 bubmuoteka [IOK

03.02.2024



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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¥ UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

05.02.2024 bubnmoreka [IOK
41 orod(dexra. OubiTer A. I'.
¢ o 10.02.2024 https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl Gororpdexra. YpaBHeHUE Eu6 110K
y y 05.02.2024 MOIoTeKa
42 OuHmIreiina a1 horodddexra.
s gorodd 10.02.2024 | https://m.edsoo.ru/ffodo15e
«Kpacnas rpanuma» ¢porodaddexra
Hasnenue cera. OnwiThl I1. H. Bu6 LIOK
N 12.02.2024 nOIMoTeKa
43 JlebGeneBa. XuMHUYECKOE NEUCTBUE
a a 17.02.2024 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 IMPAKTUYCCKOC ITPUMCHCHUC! 12.02.2024
dboTo31eMEHT, GOTOIATUHK, 17.02.2024
COJIHEUHast ObaTapesi, CBETOIUO/
45 Pemenne 3a1a4 1mo Teme «DJIE€MEHTHI 19.02.2024 bu6nmorexa LIOK
KBAHTOBOM ONITUKU» 24.02.2024 https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE Bub 10K
19.02.2024 HOJINOTCKA
46 Pesepdopaa mo paccessHUIO 0-4aCTHII.
pdopa p H 24.02.2024 https://m.edsoo.ru/ff0d091a
ILnanerapHas Moaenp aToMa
26.02.2024 bubnuoreka [{OK
47 IToctynatel bopa
Y p 02.03.2024 https://m.edsoo.ru/ff0dOafa
W3nyuenne u normnoieHue (pOTOHOB
48 o I/I};[qe exoJie aToMa C OILH(()I;O OBHS 26.02.2024 bubnnorexa [JOK
p p . P 02.03.2024 https://m.edsoo.ru/ffOdOafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BoaHoBEIe cBOlicTBa yacTull. BoHEI
49 ne bpoitns. Kopnyckynsipao- 04.03.2024 but6mmoreka [IOK
09.03.2024 https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM AyaJiu3M. CroHTaHHOE U
BBIHYKJICHHOC U3JIYUCHUC
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OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

04.03.2024

bubnunorexa LIOK

>0 Pesepdopna 1o onpezeneriio cocrasa 09.03.2024 https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3JTYYCHUS
CsaoticTBa anbda-, 6era-, ramma-

H3ITYyUCHUA. Bausune 11.03.2024

51
PaAMOAKTUBHOCTH HA KUBBIC 16.03.2024
OpTaHU3MBI
OTKppITHE IPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacma. 11.03.2024 bu6nmorexa LIOK
DJEKTPOHHBIN U MIO3UTPOHHBIN OeTa- 16.03.2024 https://m.edsoo.ru/ff0d1162
pacnan. I'aMma-nu3nydyenue
DHeprus CBSI3U HYKJIOHOB B fJIpE.

SInepHsle peakuuu. S nepHbI peakTop.
53 [Ipob6nembl, epCreKTUBEI, 18.03.2024 bubmmorexa LIOK
. 23.03.2024 https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
OHEPTETHKH
DOnemMeHTapHbIe YacTUllbl. OTKpPHITHE
no3uTpoHa. Meto el HaOIIOIeHUS U

54 pErUCTpaIMK 3JIEMEHTAPHBIX YaCTHII. 18.03.2024 bubnuoreka [{OK
Kpyruneriii cton «®@yHnameHTambHbIE 23.03.2024 https://m.edsoo.ru/ff0d0e38
B3auMoJicrcTBUA. EnUHCTBO
bu3NYECKON KapTUHBI MUPaY
Bupg 3sé3nnoro neda. Co3se3nus,

55 SIpKHE 3BE3bI, TIAHETHI, UX BUIUMOE 8(15833833
nemkenne. CoaHeyHas cHCcTeEMa

56 COJ’IHI_IC. ComnHeuHast aKTUBHOCTD. 01.04.2024
Wcrounuk sHepruun CotHIa U 3BE3]T 06.04.2024

57 3Bé3,[[LI, HUX OCHOBHBIC 08.04.2024

13.04.2024

XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
crpoenue 38&311. COBpeMEHHbBIC
MIPEACTABJICHHS O IPOUCXOKICHUH U
sposroruu CoNHIA U 3BE3]

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxenue u aBmxenne CosHua B

08.04.2024

>8 [Nanaktuke. ["anaktuku. YEpHble ABIPHI 13.04.2024
B siipax TaJlaKTHK
Bcenennas. Pasberanue ranakTuk.

59 Teopus bosbmoro B3peIBa. 15.04.2024
PennkToBOE H3itydyeHue. 20.04.2024
MeraranakTuka

60 Hepemennsie mpo06ieMbl aCTpOHOMUU ;ggjgggj

61 KoHnTpomapHas padora «D1eMeHTHI 22 04.2024
ACTPOHOMMH U aCTPOPUUKI» 27.04.2024
O6o0matomuii ypok. Pons ¢pusuku u

@ rexsosommicerof, couamsmot
TUYECKOi cq)epa; )IejTeanocm 21.04.2024
YeroBeKa
O6o06matomuii ypok. Pons u mecto

63 bu3HKY 1 aC”\[I‘pOHOMI/IIiI, B gigggggj
COBPEMEHHOW HayYHOU KapTHHE MUPa
O6o6maromuii ypok. Ponb

64 dbuznyueckoit Teopur B GOpMUPOBAHUU 29.04.2024
MPEACTABICHHUH O (HU3UIECKOM 04.05.2024
KapTHUHE MHpa

65 O6o6maromuii ypok. Mecto 06.05.2024

11.05.2024




¢du3nveckoil KapTHHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX [IPEACTABICHUN O IPUPOJIE

o 06.05.2024

66 PesepBHBbIi ypok. MaruutHoe moue. 1 11.05.2024
DJNeKTpOMarHuTHasE UHYKIUS
PesepsHbIii ypok. OnTrka. OCHOBBI 06.05.2024

67 CHeIHAalbHOI Teopun 1 11.05.2024
OTHOCUTEJIbHOCTH
Pesepnslit ypok. KBantoBas gusuka.

68 BJIeleI)eHTbI};Iz:T OHOMHMH U ! 1 gggggggj bubmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6miecTBo «3marenscTBo
«IIpocBenieHue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBO
«ITpocsemieHue»

» Guzuka, 11 kmace/ Msikumies I'.41., [lerpoBa M. A., Yronsaukos O.C. u
apyrue, OOLIECTBO C OrPAHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA

https://inform-nvk.ru/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET
https://resh.edu.ru/

https://infourok.ru/
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