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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YypOBHS HA YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3zpaboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWI K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, nipeactaBieHHbix B GI'OC COO, a
Takke ¢ yd4€toM (enepanbHOil pabouell MporpaMMbl BOCIHUTAHHMS M KOHIEHIUU
npenojaBanus y4eOHOro mpenmera «®Pusmka» B 00pa30BaTEIbHBIX OPTAHHU3AIUIX
Poccuiickoii @eaepannn, peann3yronMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 1o  ¢GU3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOUM KapTHUHBI Mupa obyvatomuxcs 10—11 kmaccoB mpu 00y4eHUU UX
¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJIXO/a.
[Iporpamma no ¢usuke cootBercTBYeT TpeboBaHusiM OI'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOYUYEHHs, a TaKXKe
YUYUTBIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBA3ed GU3HKUA C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMH TpeaMeTaMu. B Hel ompenemnsitoTcsi OCHOBHBIC
Leau u3ydeHus (U3MKA Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHUs, IJIAHUPYEMbIE
pe3yJIbTaThl OCBOCHHUSI Kypca (PU3UKU: JTUYHOCTHBIC, METAPEeAMETHBIE, MPEIMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKN Ha 6a30BOM YPOBHE, B TOM

YyuCJie TpeAMETHBIE PEe3yIbTaThl MO rojgamM oOy4YeHus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rojaM o0ydeHwusl.

du3nka Kak HayKa 0 HamboJsiee OOIUX 3aKOHAX MPHUPOJIbI, BHICTYIAas B KaueCTBE
y4eOHOTO TpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIA BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatomem wmupe. IIkonbHBIM Kypc (U3MKHM — CHUCTEMOOOpa3yomUi s
€CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI JIKAT B
OCHOBE TMPOIIECCOB M SBJICHUM, H3y4YaeMbIX XUMUEH, OHoJOrHer, (U3NIECKOM
reorpadueit u actpoHommeit. Mcmonp30BaHWe M aKTUBHOE MpPUMEHEHHE (DU3UYSCKHX
3HAHWN ONpeNeNseT XapakTep W pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TOJIYYEHHS HOBBIX MaTEpHalOB C
3aJlaHHBIMU CBOMCTBaMHM U JApyrux. M3ydeHwe (U3UKM BHOCUT OCHOBHOM BKJIajJ B
dbopMHpoOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUPA 00yUaOmuXcs, B HOpMUPOBAHHE
YMEHUW TPUMEHSITh HAY4YHBIA METOJ TO3HAHUS TIPU BBHITIOJHEHUM HUMHU YUYEOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca (u3uKd [Uisi YPOBHSI CpEeIHEro 00Iero oopa3oBaHUs MOJIOXKEH
pAI uaeh, KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJECPKUT MaTepHall W3 BCEX pasleiioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.



Hoes cenepanusayuu. B cooTBeTCTBHM C HEM MaTepuan Kypca Gu3NKu 00beAMHEH
BOKpYr ¢usnyeckux Tteopuil. Bemymum B Kypce sBugercsa (opmupoBaHHE
MpEe/ICTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpearnonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMaa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (HUBUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc GbU3ukH mpeanonaraetT 3HakOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUM M3YyUYEHHBIX TEOPH
U 3aKOHOB.

Hoes  skonoeuzayuu  peann3yercs  IMOCPEACTBOM  BBEACHHS  DJIEMEHTOB
COJIep)KaHusl, TOCBAMIEHHBIX HKOJOTMYECKAM TMPoOIeMaM COBPEMEHHOCTH, KOTOPBIC
CBS3aHBl C pa3BUTHEM TEXHUKM M TEXHOJOIHMH, a Takke O0OCYyXIeHus MpodieM
paloOHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON O€30MaCHOCTH.

CrepKHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YypOBHE CpEIHEro oOIIero
oOpa3oBaHus SBIAIOTCA (u3nueckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKType TOCTpOCHHUs (PU3MUecKod TeopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPUPOJE, I'paHUIAX MPUMEHUMOCTU
TEOpUH, 151 OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUI U MIPOLIECCOB).

CucTeMHO-eSITENIbHOCTHBIN MOAX0/A B Kypce (DM3UKHU peann3yercs MpekIae BCETo
3a CYET OpraHu3alluy SKCIIEPUMEHTAIBHON eaTeIbHOCTH o0yJatomuxcs. s 6a3oBoro
YpOBHS  Kypca (QHU3MKM — OTO  HUCIOJB30BaHHWE CUCTEMBl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX pabOT, KOTOpPbIE B MPOrpaMMe Mo
¢dusrKe 00bEeTMHEHBI B OOIIMI CITUCOK YYCHUUECKUX MPaKTHYeCKuX padoT. Beiaenenue
B YKa3aHHOM IepeuHe JIa0OpaTOPHBIX padOT, MPOBOJUMBIX AJISi KOHTPOJIS M OLEHKH,
OCYIIECTBIISIETCSl YYACTHHUKAMHU 00pa30BaTEIBHOTO TMpoliecca UCXOA U3 0COOeHHOCTEH
TUTAaHUPOBAHUS M OCHaIeHus kabunera gusuku. [Ipu 3TOM obGecrieunBaeTcsi OBIaACHUE
OoOy4JaloIMMUCS YMEHUSIMH TPOBOJUTH KOCBEHHbBIE HW3MEPEHMS, HCCIIECIOBAHUS
3aBHCHUMOCTEHl  (U3WYECKUX BEIWMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPETIOKEHHBIX THUIIOTE3.

bosibiioe BHUMaHNE yAenseTcs peleHUI0 PaCUETHBIX U KaUYEeCTBEHHBIX 3a1a4. [lpu
TOM [UIsl pacy€THBIX 3a/Jay NPUOPUTETOM SIBISIIOTCS 3ajaud C SBHO 3aJaHHOU
¢usznyeckoil  MOJENbIO, MO3BOJISIIOIIME NPUMEHATh  M3yYEHHbIE  3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfiena Kypca, Tak U MHTETPHUPYS 3HAHUS U3 Pa3HbBIX
paznenoB. J[s KadyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3aJaHUsI Ha OOBICHEHUE
NpoTeKaHusl PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXKAIOUIEH KHU3HU, TPeOyroIme
BbIOOpa (HU3MUECKON MOJENHN I CUTYalUU TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanmsimu GI'OC COO k maTepuanbHO-TEXHHUYECKOMY
obecrieyeHn0 ydeOHOro mpoliecca 0a30BbIM ypOBEeHb Kypca (HU3MKH Ha YpPOBHE



cpenHero o0uiero oopa3oBaHMsl JOJDKEH U3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOMHETa
GU3MKM WM B YCIOBHSX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro IMKiIa. B kabuHeTe (Qu3MKU MOMKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
o0opy0BaHUE [JIs1 BBITIOJIHEHUSI YKA3aHHBIX B MpOrpaMme Mo (U3HKE YYCHUUECKUX
PAKTUYECKUX padOT U IEMOHCTPAIIMIOHHOE 000PYI0OBaHUE.

JlemoHcTpanoHHoe 000pyAoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHONH JIOCTATOYHOCTH U OOECHEeYMBAeT TMOCTAHOBKY TIEPEUHUCICHHBIX B
nporpaMme 1o (U3HKE KIIOYEBBIX JEMOHCTPALMA JI HMCCIEJOBAHUS H3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopatopHoe 00OpyAOBaHWE JJII YUYCHMUECKHUX MPAKTHYECKHX paldoT
dopMupyeTcst B BUJe TEMaTHUYECKUX KOMILJIEKTOB U 00ECIIEUNBAETCSl B pacuéTe OJHOTO
KOMIUIEKTa Ha JByX oOyuvaroumxcsa. TemMaTHUecKHe KOMIUIEKThI JIabopaTOPHOIrO
0o0Opy/lOBaHUsl JOJDKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM  HCIIOJIb30BAaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ HIU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMU LIEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

e (opmHpoBaHHE UHTEPECA U CTPEMIICHUS 00YYaIOIIUXCS K HAYyYHOMY H3yUEHUIO

OPUPOJIbI, PA3BUTUE UX UHTEIVIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHWN O HAYYHOM METOJE TMO3HaHUA U (POpMHUpPOBaHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPYIKAIOITNM SIBJICHUSM;

e (opMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUSI KaK pe3yjbTaTa W3Y4YEHHs] OCHOB
CTpOEHHS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (opMupOBaHHE YMCHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUN O poiMu (UBHKU I Pa3BUTUS APYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne STuUX Lenell o0ecreunBaeTcss pelIeHUuEeM CIEAYIOIMMX 3a1ad B

npol1iecce u3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

e TMPUOOpPETEHHE CUCTEMBbl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHSAX, BKJIIOYAas  MEXaHWKY, MOJEKYJSIpHYI0O  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opMHpoBaHHE YMEHUI MPUMEHSATH TEOPETHUUECKHE 3HAHMS JUJISI OOBSICHEHHMS
¢u3znyecKkux SBICHUA B MPUPOAC U ISl TIPUHATUSA MPAKTUUECKUX PEIICHUI B
IMOBCEJHEBHOM KU3HU;

e OCBOEHHE CTIIOCOOOB PEIICHUS PA3IUYHBIX 33/1a4 C SIBHO 3aJaHHOW (HU3UIECKOM
MOJIETIBIO, 3a/1a4, MOAPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHe (DU3HUECKON
MOJIEJH, aJIEKBATHOM YCIIOBUAM 3a/1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TMPHUHIIUAIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB W TEXHOJIOTHYECKUX IPOIIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO
cpeay,

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBLHOTO IUUIAHUPOBAHMUS M IPOBEICHUS
(Gu3MUEeCKUX HKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMaLUU,
OMpeIeNICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

e CO3JJaHME YCJIOBUU MJIA PaA3BUTUS YMEHHH MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi ypoBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJICIIO).

[Ipemmaraemerii B mporpamme 10 (QHU3HKE TMEPEUYCHb JIAOOPATOPHBIX U
NPAKTUYECKUX padoOT SBISETCA PEKOMEHJOBAHHBIM, YYHUTENb JEIaeT BHIOOD
NpoBeleHUsT J1abOpaTOPHBIX pabOT W OMNBITOB € YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00yYarOIUXCs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O TO3HAHUA

®duznka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYXKAIOLIErO0 MUpa.
Ponp »kcrepuMeHTa M TEOPUM B IIPOLIECCE IO3HAHUSA IPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SBICHUH U TporeccoB. HayuHble rumoresbl.
Ouzuyeckue 3aKOHbl M TEOpUU. ['paHUIBl MPUMEHUMOCTH (HU3HMUECKUX 3aKOHOB.
IIprHLIMI COOTBETCTBUS.

Ponb 1 Mecto ¢pu3uku B popMHpOBaHUM COBPEMEHHOW Hay4YHOI KapTHHBI MUDA, B
MIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHUKCHHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, CckOpocTh (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHE MAaTepUaibHOW TOUYKH, WX TMPOEKIMU Ha OCH CHUCTEMbl KOOpPAHWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IIyTH U MEPEMEIIECHUSI MaTepUabHON
TOYKH OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonuuenHoe nsmxeHue. [[BUKEHHE MAaTEpUAIIBHOM TOUKHU IO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepuos
1 yacTtoTta obparieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHudyeckre ycTpoiCcTBa U MPAKTHUYECKOE MPUMEHEHUE: CIHUIAOMETP, JBUKCHHE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEPEeIayu.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WILTIOCTpAIUsl KUHEMATUYECKUX XapaKTePUCTHUK
JBHKCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue paBwkeHUs Tema, OpPOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.



Hanpagnenue ckopoctul pu ABMKEHUH 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne HEpPaBHOMEPHOTO JBHKEHHS C LEJIBI0 OINPEICICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IIYTSIMHU, NPOWICHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune NBMKEHUS MIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocuTenpHOCTH ['amunes. Ilepseit 3akoH Herotona. MHepumnanbsHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoil 3akoH HeroToHa aiis
MarepuaabHOU TOUKU. Tperuii 3akoH HbroTOHA U1l MaTepUaAIbHBIX TOYEK.

3akoH BceMupHoOro TsaroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuina ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHusi (mokosi, cKoJibkeHus, kaueHusi). Cumna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbXKEHUs U cuia TpeHus nokos. Koaddunuent tpenus. Cumna
COITPOTHUBIICHUS NPU IBUKCHUU TEJIA B KUIKOCTHU UJIU rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJTbI OTHOCUTENIBHO OCH BpaiieHud. [liedo cumbl. YcnoBus paBHOBECHS
TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: IOJIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMX TET.

Bropoii 3akoH HerotoHa.

N3mepenne cui.

CiioxeHune Ccuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiiu.

HesecomocTts. Bec Tena npu yckOpeHHOM nogbEME U aJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHUKAKOLIMX B NPYXKUHE U
pPE3MHOBOM 00pasiie, OT uxX JAehOpMaIIHH.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.



Tema 3. 3akonvt coxpanenus 6 mexanuke

NMinynbc MaTepranbHOM TOUKH (Tea), CHCTEMbBl MaTEpPUANIbHBIX TOUeK. VIMITysibC
CWIbl M HW3MEHEHHE HMIyJIbca Teja. 3aKOH COXPAaHEHHs HMITyJibca. PeakTuBHOE
JIBHKCHUE.

Pa6Gora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUMU.

[ToTennuansbHas 3Heprusi. [loTeHnManbHass SHEPrUs YNpyro AePpopMUPOBAHHOM
npy>kuHsbl. [loTeHlIManbHas SHEPTUA Teaa BOJIU3U OBEPXHOCTH 3EeMJIH.

[loTeHnuanbHble W HEMOTEHUMAMbHbIE CUJIbl. CBs3b PaOOThl HEMOTEHIIMATIBHBIX
CHJI C H3MECHEHMEM MEXAHUYECKOM DHEPrUM CHCTEMBI TEN. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHUYecKrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBMOKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexon moTeHIMATbHON YHEPTHH B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHune aOCONIIOTHO HEYNPYroro yjaapa € TIOMOUIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsA3U pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOM 3HEpruu Tesa
Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHast pu3UKa 1 TEPMOJUHAMHUKA

Tema 1. OcHo8bl MONEKYAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe aBumxenue. uddysus. Xapakrep IBUKEHUS H
B3aUMOJICMCTBUS YaCTHUL] BElIECTBA. MOJIENN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIECTBA Ha OCHOBE JTHUX Mojelieil. Macca u pa3mepbl
Mosekya. KonudectBo BemectBa. [locTtositHHas ABoraapo.

TermioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenscus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHUE MOJEKYJISPHO-KHHETUYECKOU
TEOPUU HICATBHOTO ra3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa CpeaHell KHHETUIECKOM
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dacTtull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHHMe MeHnneneeBa—Knaneiipona. 3akon JlanbToHa. M3ompoueccel B
UJCaIbHOM T'a3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe npeacraBiecHue
M30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.



TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoJIeKyml
OpraHUYECKUX COCTHUHEHUM.

OmnbIThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mopens onbita llTepHa.

OnbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, WIUTIOCTPUPYIOIIas MPUPO1y AABICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME  yYpPaBHEHHE  COCTOSIHHS —~ HJICAJIBHOrO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

Ompenenenre Macchl BO3/IyXa B KJIACCHON KOMHATE Ha OCHOBE U3MEpPEHUN 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnepoBanne 3aBUCHMOCTH MEXKAY MapaMeTpaMU COCTOSIHHUSI Pa3peKEHHOrO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuueckass cucTeMa. BHYTpEHHsIsI SHEprus TEpMOJAMHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomuyecTBO TemioTel u pabota. BHyTpeHHss
AHEPrusl OJTHOATOMHOTI'O WAEAJbHOIrO Ta3a. Buubl Temsonepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYeHHE. Y IeJIbHas TeIIOEMKOCTh BellecTBa. KonnuecTBO TEMI0Thl pU
TEeIUIonepeaaye.

[Tonsitue 006 amuabatHOoM mporecce. llepBwlif  3aKOH  TEPMOJIWHAMUKH.
[Ipumenenue mepBOro 3aKoHa TEPMOJAMHAMHUKMA K wu3ompoieccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatmMoCTh TPO1IECCOB B IPUPOJIE.

TeruoBbie Mamuubl. [IpuHIUIBL ASCTBUS TeIOBBIX MaiuH. [IpeoOGpa3zoBanus
SHEPTUM B TEIUIOBBIX MammuHaX. KosdduiueHT mone3Horo AecTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xko3(p@UIMEHT MOJE3HOrO JEHCTBUA. DKOJIOTHYECKUE
npo0JIeMbI TEMI0IHEPTETUKHU.

TexHudyeckre yCTpoMCcTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTeb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHyTpEeHHEH SHEPTUU TeJa MPU COBEPIICHUU PaOOThI: BBUIET MPOOKH
u3 OyTBUIKU TOJ JEWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

OmnbIT M0 aAabaTHOMY PACITUPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).



Mopenu mapoBoii TypOWHBI, JBHTATeIs BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanne W KoHAeHcarus. Vcmapenue u kureHue. AOCONIOTHasS M
OTHOCUTENIbHAS BJIAXKHOCTh BO3ayxa. HackimeHHslii mnap. YjaenpHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KATICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHH3OTPONUS CBOWCTB
kpuctaimioB. JKunkue kpuctamibl. CoBpeMeHHble MaTtepuansl. I[liaBineHue wu
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasneHus. Cyoaumarnus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUUYECKOE MPHUMEHEHHE: TUTPOMETP W
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpUaIOB, B TOM
YyUCJIe HAHOMATEepUaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO31yXa.

Pa3znen 4. JinekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tell. JJIEKTpUYecKui 3apsi. [[Ba Buaa 3IEKTpUUYECKUX 3apsiioB.
[IpoBOIHUKM, AMAAEKTPUKH M MOTYNPOBOAHUKHU. 3AKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsja.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToudeuHbId 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  mone.  Hanpsok€HHOCTh  3iekTtpuueckoro  mons.  [IpuHnun
CYIEPIIO3ULINH IEKTPUUECKHUX MOJIeH. JINHUK HAPSYKEHHOCTHU IEKTPUUECKOTO TOJIS.

Pabora cun snektpocrarnueckoro mnosist. IloreHunuan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOIHUKM UM AMDIEKTPUKH B JJEKTPOCTATHYECKOM Tojie. JludnekTpudeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. OIEKTPOEMKOCTh IHIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckrue YCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHE:  DJIEKTPOCKOIL,
AJEKTPOMETP,  DJIGKTPOCTaTHMYECKasl  3alluTa,  3a3eMJICHHE  3JIEKTPOINpHUOOpOB,
KOHJIEHCATOpP, KOIIMPOBAJIBHBIN anmnapar, CTpPyHHBIN IIPUHTED.



Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCATOpa OT IUIOMIAJAM IUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 31ekmpuueckuii mox. Toxu 6 pa3iuunvix cpedax

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS MIEKTPUUECKOTO TOKA. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEnu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE. Y IEIIBHOE  COINPOTUBIICHHE  BEIIECTBA.
ITocnenoBarenbHOE, IapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora  osmektpuueckoro  Toka. 3akoH  JDxoyns—Jlennma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIAa U BHYTPEHHEE CONPOTHUBJIEHME MCTOYHHMKA TOKA. 3aKOH
Oma 1t TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nernu. Kopotkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPIABIX METAIJIOB. 3aBUCUMOCThH COINPOTUBIICHUS
METaJIOB OT Temrneparypbl. CBepXIpOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOAMMOCTD MOJTYTPOBOJIHHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpax W pacijlaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUYECKUA TOK B Ta3zax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIA PA3Ps.
Monnuus. [1na3ma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKA, DJIEKTPOHATPEBATEIbHBIE PUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETpP COMPOTUBIICHHS, BaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, NOTYIPOBOJHUKOBBIN AUO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh CONPOTUBJIEHUA UUIMHIAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.



CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsamoe  wm3mepeHue  JNIEKTPOABMXKYIIEHM  cwibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DIIEKTPOIIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXa.

OHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepenne dIeKTPOABHKYIIEH CHJIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmnronenue anexTposusa.

MeknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce oCyIIeCTBISETCS C yUETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OWOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meswxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HW3YYEHHUEM METOAOB HAy4YHOIO
NO3HAaHMSL: SIBIICHUE, HAYyYHbIN (haKT, TUIOTE3a, (U3NYECKasi BEIMUMHA, 3aKOH, TEOPHUs,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHHUM, JIMHEWHAs (QyHKuus, mapaloina,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HUX
IPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexaHnyeckoe IBM)KEHHME B JKUBOM mpupone, Auddys3us, ocMmoc,
TEMJI000MEH KHUBBIX OPraHU3MOB (BUIbI TEIUIONEPENayd, TEIIOBOE PaBHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsST Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, >KUJIKOCTEM W Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE NBMXKEHHM C MCIOJIB30BAHMEM MEXAHHM3MOB, YUYET
TPEHUS] B TEXHUKE, MOJAIIMITHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHUS MMITYJIbCAa B
TEXHUKE (pakera, BOAOMET M JPYrue), JBUTaTelb BHYTPEHHEIO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJIYYECHHS
COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHUE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
NPUHTEP, DJIEKTPOHArpeBaTeiIbHble TMPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPHOOPHI,
raJlbBaHUKA.
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Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKYUS

[TocTrosiHHBIE MarHuThl. B3aMMOAENCTBHE NMOCTOSAHHBIX MArHUTOB. MaruurtHoe
none. Bexkrop MarHWTHOM WHAYKUWH. [IpyHIMIT Cyneprno3uiuyM MarHUTHBIX ITOJIEH.
Jluanm MarHuTHOM wWHAYKHWU. KapThHa JWMHUM MArHUTHOM WHAYKUHMM TI0JIS
IIOCTOSIHHBIX MarHUTOB.

MarsuTtHOe 1oJie MpOBOJHMKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMM MarHUTHOTO
IOJSl JUIMHHOTO TIPSIMOIO TPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA,
KaTylKU ¢ TokoM. OnbIT Opcrena. B3anmonencTere NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moayib M HalpasieHHUE. [[BHKeHUE 3apsHKEHHOM 4YacTULBI B
OJIHOPOJJTHOM MarHuTHOM nosie. Pabora cumnsl JlopeHua.

SIBneHHE AIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MAarHWUTHOW WMHIYKIIMH.
DJIEKTPOABUKYILAsl CHJIA HHAYKIUU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe nayeKTpHUYECKOE IOJ€. OJNEKTPOJABMKYINAs CWIa WHIYKIHA B
IIPOBOJHMKE, IBWKYIIEMCS IIOCTYIIATEILHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuino Jlenna.

NunykTuBHOCTB.  SIBIEHHME  CAaMOMHAYKLIHH.  OJEKTPOABWKyLIas  CHJa
CaMOMHIYKIIUH.

OHeprust MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCcTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHUE: MTOCTOSTHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  DJEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
VMHIYKIIMOHHAS I1eYb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHUE HJIEKTPOHHOI'O ITyYKa MAarHUTHBIM ITOJIEM.

JIvHMM MHIYKIIMM MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JEKTPOJABIKYLIEH CHJIBI WHIAYKUUUA OT CKOPOCTH HW3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.



Hccnenoanne neMCTBHSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIAYKIIHAH.

Pa3znen 5. Kojsie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KON€0AHUA

Konebarenbnast cuctema. CBOOOIHBIE MEXaHUYECKUE KoeOanus. ['apmorndeckue
konebanus. [lepuon, yactora, ammuuryaa U ¢gasa konedanuid. [IpyXKUHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMoHMueckux kosiebanuid. IIpeBpaienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbupiii  koHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KOJICOAHUS B
UJeaJbHOM  KOJIEOATeTbHOM KOHType. AHQJIOTHS MEXKIYy MEXaHWYEeCKUMU U
AIIEKTPOMATrHUTHBIMU KoJebanusimu. @opmyna ToMmcoHa. 3aKoH COXpaHEHUs SHEPTHUH B
U7cIbHOM KOJieOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxawIuX KoJieOaHUsIX. BBIHY>XIEHHbIE MEXaHWYECKUE
KoJieOanusi. PezoHanc. BeiHyX/I€HHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUSI.

IIepemennsiil Tok. CHHYCOMTAIBHBIA TEPEMEHHBIA TOK. MOIIHOCTH ITEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpancpopmarop. IlpousBonctBo, mepegaya M MOTPEOJICHUE AIEKTPUUECKOM
SHEPruM. OKOJIOTUYECKHE PHUCKU TPU MPOU3BOACTBE IIEKTpO3HEprun. KyibTypa
HCTIOJB30BaHUS AJICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUECKUAN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUHU JIEKTpoIiepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoOjJIeOATENIBHON CUCTEMbI (NMPYXUHHBIA — WJIH
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmtonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcummorpaMmbl  (3aBUCHUMOCTH CUJIBI TOKA W HAIpPSDKEHUS OT BPEMEHHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mpu  moCieNOBATENIBHOM  COCAMHEHUU  PE3UCTOpA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mojenb JIMHUY 3TIEKTPONIEPEaAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJICOAHMM rpy3a HA HUTH OT JJIUHBI
HUTH U MacChl rpy3a.

HccnegoBanne mepeMeHHOro TOKA B LEMU U3 MOCIEI0BATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLIE 60JIHbL



MexaHnuueckue BOJHBL, ycioBHs —pacnpoctpaHenus. Ilepuon. CkopocThb
pacrpocTpaHeHuss W JuIMHA BOJIHBL.  [lomepeuHble W NPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3Iy4EHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuenrtauusa BektopoB E, B, V B anexkrpomaruutHOi BosHe. CBOiCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTpPaXCHHE, NPEIOMIICHUE, TMOsIpUu3aus, IUPpaxius,
uHTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana >SJEKTPOMATHUTHBIX BOJIH. [IpMEHEHHE »IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paIMOCBA3M U TENEBUICHUA. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEBL.

TexHuyeckue yCTpoMCTBA M IPAKTHUYECKOE IIPUMEHEHME: MY3BIKAJIbHBIC
UHCTPYMEHTHI, YJbTPA3BYKOBAas JIMATHOCTHKA B TEXHUKE M MEIUILIMHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecst Te€10 Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u rPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIMTYOW U 4aCTOTOM
KOJIeOaHMiA.

HccnenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTepPepeHIns.

Tema 3. Onmuka

I'eomerpruueckas onrtuka. [IpsMonMHENHOE  pacnpoCTpaHEHHWE CBETa B
OoHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpaxeHUs cBeTa. [locTpoeHune u300pakeHHl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJIEHHUS cBeTa. AOCOJIOTHBIN MOKa3aTeib
npenomiieHus. [lomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHblii  yroa mOJHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbI coctaB Oenoro cBeta. LBer.

Cobuparonre u paccenBarouiue JUH3bl. ToHKas 1uH3a. DOKycHOE paccTosHUE U
omnTHYeCKash Ccuia TOHKOW JuH3BL [locTpoeHue wu300pakeHWt B COOWpAIONIUX H
pacceuBarommx JiMH3axX. DopMysia TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB M MUHUMYMOB B HHTEP(PEPEHLIUOHHONW KapTHHE OT JIBYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. udpakuvonHas pemérka. YciaoBue HaOMIOJICHUS TJIaBHBIX
MaKCHUMYMOB IpHU NaJIeHU MOHOXPOMAaTUYECKOTO CBETA Ha JUGPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHHUUecKMEe YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyma,
doToarmapaT, MPOCKIIMOHHBIA anmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
nupakiMOHHAs PEMIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE  paclIpoCTpaHEHUE, OTPAKEHHE M  MPEJTOMIICHHE CBETa.
OnTtuyeckue npudOpHI.

[TonHOE BHyTpeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB M300paXKeHU B TMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habnronenune nntepdepeHunn crera.

Habnronenune nudpakiuu ceera.

Habntonenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ IOMOLIBIO ITPU3MBI.

[Tonyuyenue cekTpa ¢ MOMONIbIO AUPPAKIUOHHON PEIETKY.

Habnronenue nossipusanuu cCBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokasarens NpeJOMIICHHS CTEKIIA.

UccnenoBanue cBOMCTB N300paXkKeHU B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['paHnipl MPUMEHMMOCTH KJIIACCUYECKOW MeXaHMKHU. [locTymarsl crienuanbHOU
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTb MOXYJS CKOPOCTHM CBETa B BaKyyMe,
IPUHLNAI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHUM U COKpAILECHHE
JUTHHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C DHEPIHUENM M HMILYJbCOM PEIISITUBUCTCKOM YaCTHUIbl. DHEPrus
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmuvl K6aHmoeo onmuKu
®otonbl. Popmyna [Inanka cBsizu 3HEpruu (POTOHA C €ro YaCTOTOM. DHeprus u
UMITYJIbC (POTOHA.



OtkpeiTiie u uccienoBanue Gorodddexra. Ombitet A. I'. CromeroBa. 3aK0oHBI

doroadpdexra. YpaBHenue OuHmTeHa I Qorodddexra. «KpacHas rpanuma»
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue yCTPOWCTBA W MPAKTUYECKOE TPUMEHEHHE: (OTOIJICMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO GoTodddeKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHUIO o -YacTHIL.
[Inanerapuas moxens aroma. Iloctynatel bopa. M3nydyenue u mornonieHrue (poToHOB
IIPU TIEPEXOAE aToOMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl cniektpoB. CriekTp
YPOBHEM SHEPrUU aToMa BOJIOPOa.

BonnHoBbie cBoiicTBa wactuil. BonHbl ge bpoitis. KopmycKylisipHO-BOJTHOBOM
Ty aJTu3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckne yCcTpouCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHaJU3
(cmekTpockon), J1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITyUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JIOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHust sapa. OTkpbiTHE
pagnoaktuBHOCTH. OmbiTEl Pesepdopma mo ompeneneHuto coctaBa pagroaKTUBHOTO
n3nydenns. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusiHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OtkpeiTHE mNpoTOHa U HeWTpoHa. Hykionnas wMopens sanpa [elizeHOepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sjapa. M30Tormsl.

Anwda-pacnaa. DIEeKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyueHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprusi CBA3M HYKJIOHOB B sifipe. SAnepublie cuibl. Jlegext macchl siapa.



Anepnsie peakuuu. [lenenue u cuHTes Aaep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEpCIEKTUBEI SAEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETUKH.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTULL.

OyHaaMeHTaNbHbIE B3auMOIeicTBI. EqUHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHuyeckue yCTpOWMCTBA M MPAKTUYECKOE IPUMEHEHHWE: J03UMETP, Kamepa
BunbcoHna, siaepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nadopamopivie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3zpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Ortanbl pa3BUTHS acCTPOHOMMH. lIpukiiamHO€ W MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Cos3Be3nus, spkue 3BE3IbI, IJIAHETHl, UX BHUAUMOE
IBHKCHUE.

ConHeuHas cucrema.

Comnue. ConHeuHast akTUBHOCTB. MicTounuK 3Heprun ConHIa U 3BE31. 3BE3ABL, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[Marpamma «CIeKTpaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3N
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpEeMEHHbIE
MIPEACTABIICHHS O MPOUCXO0KAECHUH U 3BOMOINK CONHIA U 3BE3N1. DTanbl )KU3HU 3BE3.

Mnineunsii [lyte — Hama I'amaktuka. Ilonoxkenne wm nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku u kBasapbel. UEpHBIE IBIPHI B sApax
TJIaKTHUK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O0ma. PazOeranue rajaakTHK.
Teopus bonpmoro B3psiBa. PenmkToBOE H3nydeHuUeE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

HaOntonenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH U1l OTIPEIEIICHHS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro NnoJtylapus U SpKUe 3BE3/bI.

Habmonenus B Teneckon JlyHsl, mianet, Miaeunoro IlyTtu.

O6o0maroiiee MOBTOPEHUE

Ponb ¢usnku 1 acTpOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIUAIbHON U
ATUYECKON cepax NesATENbHOCTH YE€IOBEKa, POJIb U MECTO (PU3MKU U aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPojb (PU3HUECKON Teopuu B (HOPMUPOBAHUU



npencTaBiIeHud 0 (U3MUEeCKOH KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B
o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsieTcs: ¢ yuéTom
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meswxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HW3YYEHHUEM METOAOB HAy4YHOIO
MO3HAHUS: SBJICHHE, HAYYHBIH (PaKT, TUIOTEe3a, (PU3nyecKas BEIMYMHA, 3aKOH, TEOPHs,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUW, TPUTOHOMETpUUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M KX IPOECKIHM HA OCH KOOPIAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJIHBIC
AJIEMEHTApHBIX (PYHKUMNA, TPU3HAKU TOJI00US TPEYrOJIbHUKOB, ONPEIEICHHUE MIIOAaAN
I0CKUX (puryp u 06béma Ted.

buonocus: 3nexTpudeckue ABICHUS B )KUBOM MPUPOJIE, KOJIEOATEIbHbBIE JBUKEHUS
B )KMBOW NPUPOJE, ONTUUYECKUE SIBIICHUS B KMUBOU MPUPOAE, NCUCTBUE paavallAM Ha
KUBBIEC OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAsi CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00Pa30BaHMSI KPUCTAINIMUECKON PEIIETKU, CIEKTPaIbHbIA aHAIN3.

l'eocpagus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX pyl, (porochEmka
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus: JMHAM  DJIEKTPOIIEpeNay, T[EHEpaTop  MEPEMEHHOIO0  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€4b, pajap, paJluONPUEMHHK, TEJIIEBU30D, AaHTCHHA,
tenedon, CBY-meub, NPOCKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAS
OaTapes.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®du3nka» Ha YPOBHE CpPEAHETO OOIIero
oOpazoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEYUTh JAOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI YyueOHOTO mnpeamera «DuU3UKa» HTOJKHBI
OTpaXaTb TOTOBHOCTH M  CIIOCOOHOCTh  OOy4arolmuxcs  PYKOBOJACTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTaIUH, MO3UTHBHBIX BHYTPEHHHUX yOeKIeHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIIbITa
U OmbITa JEATENBHOCTM B IPOLECCE pEANN3alMA OCHOBHBIX HalpaBJICHUU
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYArOIIErocs Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOLIECTBA;

MIPUHATHE TPaIUIIMOHHBIX 00111€YEeT0OBEYECKUX r'YMaHUCTUYECKHUX 51
JEMOKPATHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESITEIbHOCTh B HWHTEpPECAX TPaXIaHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE B3aUMOJCHCTBOBATh C COI[MATIBLHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSAMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIICHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSIM
POCCHICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYyaIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYAsg ICTETUKY HAay4YHOTO TBOPYECTBA,
npucylero pu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pa3auyuHbIM chepam mpodeccrnoHalIbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa3oBaHUIO B 00JIaCTH
(U3MKHM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJIbTYypbl, OCO3HaHHE IJI00AJIBHOIO
XapakTepa 3KOJOTHYECKHUX IpobiieM;

IUIAHUPOBAaHUE W OCYLIECTBIECHUE JIEUCTBUI B OKDPYXKAIOLIEH Cpele Ha OCHOBE
3HAHMSA LeJIeW yCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa ACATEIBHOCTA JKOJIOTHYECKOW HAIPAaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHME LEHHOCTU HAYYHOM JIEATENBHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYEHUS
(U3MKKM  OCYIIECTBISATH  MPOEKTHYHD M HUCCJIENOBATEIbCKYIO  JEATEIbHOCTD
VWHIVBUAYAJIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYITUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONPENENATh LEMU JECATEIBHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B PacCMaTPUBAEMBIX (DU3NUECKHUX
SIBJICHUSX
pa3pabaThiBaTh IUIaH pEHIEHUS NPoOJeMbl C YYETOM aHaiuu3a WMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATECIBHOCTH;
KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/IbCKHe AeiiCTBUS.
BJIAJICTh HAy4YHOM TEPMUHOJOTMEN, KIIOYEBBIMU TMOHATUSIMA W METOJaMH
(puznyecKoil HayKu;



BIIQJICTh HABBIKAMH Y4Y€OHO-HCCIIEOBATEIbCKON M TPOEKTHOW NEATeTLHOCTH B
obnmacTu (PU3HUKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY TOWCKY
METO/JIOB pelieHusT 3amad  (PU3NYECKOrOo COACP)KAHUSA, MPUMEHEHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BIAQIETh BUJAAMH JCSATCILHOCTH TIO TIONYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPaA30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX CUTYAITUsX,
B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTyaJIHM3UPOBATh 33]1a9y, BBIIBUTATh
THNOTE3y €€ peleHusI, HAXOIUTh apTyMEHTHI JJIs TOKa3aTeIbCTBAa CBOMX YTBEP)KICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yJIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb #  (GOpPMYJIMpPOBAaTh COOCTBEHHBIE 3ajlaud B  0Opa3oBaTEIbLHOU
JeSTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHIECKYIO  00JacTh
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHNUS;

CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUss HHPoOpMamu (HUINIECKOTO COACpKaHUS U3
UCTOYHUKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYHIECTBISATh TIOMCK, AaHAJIU3,
CUCTEMATH3AlMI0 M HUHTEpIpeTauio WHGOpPMAIMK pa3InYHBIX BUIOB U (hopm
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pElIeHNN KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U  OpPraHU3AIlMOHHBIX 3alad C
coOnofeHueM TpeOOBaHWN  APrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, TMPaBOBbIX M OTUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1acHOCTH;

CO371aBaTh TEKCThI (DU3UYECKOTO COAEPKAaHMs B PA3IUYHBIX (popmMaTax ¢ yd&€Tom
Ha3HauYeHUsT WHQPOPMAIUM U TIETIEBOM ayIUTOPHH, BBIOMpas ONTHMAIBbHYIO (GopMy
IIPE/ICTABIICHUS U BH3yaJTH3aIUH.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBIISITH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYalUid U CMATYaTh KOH(QIUKTHI;
pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh M UCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBHIYaJIbHON
paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBHIA C Y4E€TOM OOIIHMX
MHTEPECOB U BOBMOYKHOCTEH KaXKIOT0 WieHa KOJJICKTHBA;

PUHUMATh LIEJI COBMECTHOU JICATEILHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
ACUCTBHUA MO €€ NOCTIDKCHMIO: COCTAaBIITh IUIAH JIEHCTBHUIL, paclpenensiTb pOJH C
y49ETOM MHEHHI YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIQJIa M KAXKIOr0 YYaCTHHKA KOMAaHIBI B OOIIMIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIC TPOCKTHI, OLCHHWBATh WJAEH C TIO3WUIMH  HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATH MO3UTHBHOE CTPATETHUECKOE TIOBEJCHUE B PA3IMYHBIX CUTYAIHSIX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIJIATh IIO3HABATENbHYIO JEATEIbHOCTh B 00JACTH
(U3MKHU U ACTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHS] PACUETHBIX M KAYECTBEHHBIX 3a7ad,
IUIaH BBIMOJHEHUS] MPaKTUYECKOW paboThl ¢ Yy4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JienaTb ~ OCO3HAaHHBIA  BBIOOp, AapryMeHTUpOBaThb €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBJICHUIO APYIULMU B 00JacTH (HU3UKH,
MTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaJIeTh HaBBbIKAMH IO3HABATEIbHOW PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIs OLEHKH CHUTyallMd, BhIOOpa BEPHOTO
peleHns;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLECHHUS 10 UX CHUKEHMUIO;

OPUHUMATh MOTUBBI W AaPryMEHTBl JPYTUX [pU AHAINW3E PE3YyJIbTATOB
NEATEIIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU M IOCTOMHCTBA;



MpUHUMATh MOTHBBI M apTryMEHThl JPYTUX TPU aHaJIu3e pPe3yIbTaToB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mpomecce AOCTMXEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI IO
dbu3uke I ypOBHS  CcpeaHero  oOmero o0pa3oBaHHS Yy OOy4YaroIIUXCs
COBEPIIICHCTBYETCS AOMOITMOHAIIBHBIN WHTEJUICKT, TIPEATIOIIaTr AFO I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHHUE, BHJICTh HAIPaBIICHUS Pa3BUTH COOCTBEHHON AYMOIIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJINPOBAHUS, BKJIIOYAIONMIETO CAMOKOHTPOJb, YMEHHWE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOITMOHATBHBIM
U3MEHEHHSM U MPOSBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHXKEHHUIO IENd U
yCrexy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJsS U3 CBOUX
BO3MOKHOCTEH;

OMITIATUH, BKJIIOYAIONIEH CITOCOOHOCTh ITOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTIFOABMH, 3a00TUTHCS, TIPOSIBIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATDI

K konny obydenuss B 10 kijiacce npeaMeTHbEe pe3ybTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa NPUMEPAX poJib M MecTOo (GU3HKKM B (POpMUpOBaAaHUHU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU IEATEIbHOCTH JIFOJIEU;

VUYUTHIBATh  TPAHUIBI MPUMEHEHUS HW3YYEHHBIX  (DU3UYECKUX  MOJIETeil:
MaTepuagbHas TOYKa, MHEpLMalbHAs cHCTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
UJICATbHBIM Ta3, MOJEIU CTPOCHHUS Ta30B, >KUIKOCTEM W TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MuUecKkue sBJIEHUS (IIPOLECCh) U OOBSICHATH HUX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUYKEHUE,
CBOOOJIHOE TAaJeHUE TeJ, JTBUKEHUE MO OKPYKHOCTH, MHEPLMs, B3aUMOJICUCTBUE TeE,
i dy3us, OpOyHOBCKOE JIBMKEHHUE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHUE
o0b€Ma TEd NpU HarpeBaHUM (OXJaXJACHUU), TEIJIOBOE pPAaBHOBECHE, HCIApPEHUE,
KOHJEHCAlus, IUIABJIEHWE, KpPUCTAUIM3alus, KUIEHUE, BIAXHOCTh  BO3/yXa,



MOBBINICHUE JTaBJICHUS Ta3a MPHU €r0 HAarPEBAaHUHM B 3aKPBITOM COCYJZE, CBSI3b MEXKIY
rnapamMeTpamMu COCTOSIHMSI Ta3a B M30IPOLIECCAX, ANEKTPU3aUus Tell, B3aUMOACHCTBUE
3apsJI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3UYECKHE BEIIUYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tejla, Cuia, UMITYJIbC
Tena, KWHETWYECKas OJHEPTus, MOTCHIMANIbHAS DSHEPrus, MeXaHWdeckas padora,
MeXaHWYeCKass MOITHOCTh; TP OMHMCAHUH TPABWIBHO TPAKTOBATh (PU3MUECKHUIA CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HUX OO0O3HAYCHUS U CAUHMIIBI, HAXOAUTH (HOPMYJIBI,
CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMUMUHY C IPYTUMH BEJIMUYMHAMU;

OMKCHIBATH U3YUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIONbB3YS
¢bu3nUecKre BEIMYMHBL: JTaBJICHUE Ta3a, TEMIIepaTypa, CpeaHsIss KHNHeTUYECKasi SHEPTUS
Xa0THYECKOTO JIBIDKEHHUSI MOJIEKYJ, CpeTHEKBagpaThuyHash CKOPOCTh MOJICKYJ,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsA SHEprusi, padbora raza, K03 UIMEHT MOJIE3HOTO
JICUCTBUS TEILJIOBOTO JIBUTATENsS; MPU OMHMCAHUM MPABWIBHO TPAKTOBATh (HHU3UYECKUMN
CMBICJT MICTIONIb3YEMBIX BEIUYHMH, UX OOO03HAUEHUS M EAUHUIILI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUUHY C IPYTUMH BEITMUNHAM;

OMHCHIBATh HM3yYCHHBIEC JJICKTPUUECKHE CBOWCTBA BEIIECTBA U JJICKTPHUCCKHEC
ABJICHUS (TIPOLIECCHI), HMCHOJIBb3YsS (DU3MYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIIMAIIOB; MPU
OTHMCAHUM TIPABHJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYHMH, WX
0003HAUCHUS W CAVHMIII, YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (DHU3HUECKYIO
BEJIMYMHY C APYTHUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3WYECKHE TIPOLIECCHl W SBJICHHS, WCIONb3YS (PU3MUECKHE
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tsarorenus, |, 11 u 11l 3akons HetoToHA, 3aK0H
COXpaHEHUS MEXAHWYECKOW OHEPrud, 3aKOH COXPaHEHUS WMITYJIbCca, MPHHIIHI
CYNEpIIO3UIIMA CHUJI, TIPUHIIMII PABHOMPABHSI HWHEPIMAIBHBIX CHCTEM OTCYETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW SHEpPruHM TEIUIOBOTO JIBIKCHUSI MOJIEKYJ ¢ aOCONIOTHOM
TEMITepaTypoi, TEPBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHHS DJICKTPUICCKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TPaHULIbI, 007aCTH ) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPHUHIUIIBI JIEUCTBHS MAIlIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nyaTh YCJIOBUS HMX OE30MaCHOTO HCIOJb30BaHUS B TOBCETHEBHOMN
KU3HH,

BBITIOJTHATD DKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBJICHUN M TIPOIIECCOB
C WCIOJH30BAHMEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (HOPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIIOKEHHOTO 000PYA0BaHMS, POBOIUTH ONBIT U (DOPMYIIMPOBATH BHIBOIBI;



OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHBIC METOJIBI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIeI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BETUYMHAMH C UCTIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTATHI
MOJTYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUJIC TaONHIl U TrpaduKOB, IeTIaTh
BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOmro/laTh TpaBuia OE€30MacHOr0 Tpyda MpU TPOBEIECHUU HCCIEJIOBAHUNA B
paMKax y4yeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOH M  MPOEKTHOU
NESATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOWCTB U J1abOpaTOpPHOro
000pynOBaHUs;

pemiaTh pacy€THbIE 3aJ]a4M C SBHO 3aJJaHHON (PU3MYECKOW MOJEIbIO, UCIONb3Ys
¢u3nueckrue 3aKOHbBI W TPUHIUIIBI, HA OCHOBE aHaju3a YCJIOBHS 3aJladyd BHIOMPATH
(bu3HUeCcKy0 MOJEIb, BBIJICIATh (PU3NYECKUE BEIUMYUHBI U (POPMYJIbI, HEOOXOAUMbBIE
IS €€ peIIeHUs], IPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS
(br3UYECKON BEIIMUUHBL;

pelIaTh Ka4eCTBEHHBIC 3aJla4d: BBICTPAUBATh JIOTUYECKA HEMPOTUBOPECUHUBYIO
LEINOYKY pAacCCyXKJIEHUH C ONOpPOW HAa H3YUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U
busnuecKkue IBICHUS;

WCIIOJB30BaTh MPU PEIIEHWH Y4YeOHBIX 3a7a4 COBPEMEHHbIE WH(POPMAIIMOHHBIC
TEXHOJIOTUM [JI1 TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALMU U MPEICTABICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSIpHOW WH(OOpMAIUK, TMOJIYYEHHOM U3  Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TMPU OOpalieHuu ¢ TMNpudopaMd U TEXHUYECKUMHU
YCTPOMCTBAMHM, JIsI COXPAHEHUS 3J0pPOBbS M COONIOACHHS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAOIIEH CPELIE;

paboTaTh B IpyMIie ¢ BHIMOJHEHUEM PA3IMYHBIX COLMATBHBIX POJICH, TIIaHUPOBATh
paboTy Tpynmbl, paIHOHAIBLHO pACHpPENeNaTh OOS3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, a€KBATHO OLICHMBATh BKJIAJ KaXXI0r0 U3
YYaCTHUKOB TPYIIIIbI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeamMeTHbIE pe3yiabTaThl Ha 0a30BOM yPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TPUMEpPAX poJib W MecTo GU3NKM B (opMUpOBaHUHN
COBPEMEHHOW HAy4YHOW KApTUHBl MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U



TEXHOJIOTUM, B MNPAKTHYECKOW JEATEIBHOCTH JIOJEW, LEJIOCTHOCTh W E€IUHCTBO
¢u3znyecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS M3yYCHHBIX (DU3UUCCKUX MOJENEH: TOYCUHBIN
AJICKTPUUYECKUHN 3apsl, JIy4 CBETa, TOUCUHBIM UCTOYHUK CBETa, siAepHas MOJeib aToMa,
HYKJIOHHAs MOJIeJTb aTOMHOTO si/ipa MpH pPeIieHur (PU3NIeCcKuX 3aj1ay;

pacno3HaBath (u3ndeckue SBICHHS (IIPOIECCHI) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DHM3WKH: JJIEKTpHUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHWTHOE JICMCTBUSA TOKAa, B3aMMOJICHCTBHE
MarHuTOB, JICKTPOMArHUTHAs UHIYKIHs, JEHCTBUE MAarHUTHOTO TOJIs Ha MPOBOJHUK C
TOKOM W JBWXKYIIMKCS  3apsij, dJEKTPOMAarHUTHBICE KOJIEOAHWS W BOJIHBI,
MPSIMOJIMHEMHOE PaCIpOCTPaHEHUE CBETa, OTpaKEHUeE, MpeoMIIeHrE, HHTepdepeHIIus,
mupakuys W MNOJSpU3alus CBETa, JUCIEpPCUsi CBeTa, (PoTodneKTpuueckuil 3ddext
(boToaddexT), cBeToBoe AaBicHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAS PAJIMOAKTHBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC,
ONTHUYECKUE, DJICKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U AJIECKTPOMATHUTHbHIC
SIBJICHUS (MPOLECCHI), UCTIONB3Ys (PU3UUYECKUE BEIUUYUHBI: AJICKTPUUECKUIN 3apsij, cuiia
TOKA, DJICKTPUYECKOE HAMNPSHKEHUE, JJIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTH
MOTEHIIMAJIOB, AJICKTPOABIIKYINAsA cujia, paboTa TOKa, MHAYKIHUS MAarHUTHOTO IIOJI,
cuna Ammnepa, cuna JlopeHiia, MHIYKTUBHOCTh KaTYILIKH, SHEPTUS DJIEKTPUUYECKOTO U
MarHUTHOTO TMOJIeH, MEPUOJT U YacToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3apsiji U
CHUja TOKa B TIPOIECCE TapMOHHUYECKHX DJICKTPOMATHHTHBIX KojeOaHul, (HOKYCHOE
pacCTOssHHME W OITHYECKas Cujla JUH3BI, TPH OIHCAHUM IIPaBUIBHO TPAaKTOBAThH
(U3UYECKHUI CMBICI UCIIOIB3YEMBIX BEJIUYUH, MX 0003HAYEHUS U €IUHUIIBI, YKa3bIBaTh
(bopMyJIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BETMYHUHY C IPYTUMH BEIIMYNHAMU;

OTHCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUS U TIPOIIECCHI, HCIIOIB3Ys (HU3HMICCKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI W YacTOTa CBETa,
SHEPrusl ¥ UMITYJIbC (hOTOHA, TIEPHO/ TTOTypachaaa, SHEPTHUS CBS3M aTOMHBIX sJiep, MpU
OTHMCAHUM TIPABHJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIHYHMH, WX
0003HAYEHHUs ¥ €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIUE TAHHYIO (PU3HYECKYIO
BEJMYHMHY C APYTUMH BEIMYUHAMH, BBIYUCISTH 3HAYCHUE (PU3HUECKON BEIMYUHBI,

aHAIM3UPOBaTh (PU3WYECKHE TIPOIIECCHl W SBJICHHS, HWCIONB3YS (PU3MUECKHE
3aKOHBI M TPHUHIUIBL 3akoH OMma, 3aKOHBI ITOCIEAOBATECIBHOIO M TapalIeIbHOIO
COCIMHEHUS TNPOBOJHMUKOB, 3akOoH JDxoyns—JIeHna, 3akOH dJIEKTPOMAarHUTHOU
WHIYKIMM, 3aKOH TNPSIMOJMHEHHOIO paclpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITEHHA 1751 hoTodPdekTa, 3aK0oH
COXpaHEHUSI DJHEPIWH, 3aKOH COXPAaHCHHsS  UMITYyJIbCa, 3aKOH  COXPAaHCHHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs] MacCOBOTO YHCIIa, MOCTynaThl bopa, 3akoH



PAAMOAKTUBHOTO pacaia, Py 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOe BEIPAKCHHUE U yCJIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OTIpeeNIATh HAIMpPaBICHUE BEKTOpAa WHAYKIIMA MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHa;

CTPOUTh U OIHUCHIBATh M300paKeHHE, CO3/aBAEMOE TUIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSTH AKCIIEPUMEHTHI 110 UCCIICTOBAHMIO (PU3NYECKUX SBICHUIN U MPOIECCOB
C HCIMOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM: MpHU ITOM (HOPMYJIUPOBAThH
npobiemy/3afady W TUIOTE3Y Y4eOHOTO OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
PEII0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISTH MPSMBIE U KOCBEHHBIC H3MEPEHUS (PU3NUECKUX BEINYUH, TIPH ATOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 WM3MEPEHHS W WCIIONh30BaTh HW3BECTHBIC METOJIBI
OILICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C HCIOJIB30BAHUEM MPSMBIX
W3MEPCHHUI: TP OTOM KOHCTPYHPOBaTh yCTaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (DPM3MYCCKUX BEIUYMH B BUJC TAONHIl U TpadUKOB, IeIaTh
BBIBOJIBI 1O pE3yJIbTaTaM MCCIICIOBAHMUS,

coOmro/laTh TpaBuia OE€30MacHOr0 TpyJa MpU TPOBECHUU HCCICJIOBAHUIA B
paMKax y4yeOHOro DOKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON U  MPOEKTHOU
NEATETPHOCTH C WCIIOJIb30BAaHUEM HW3MEPHUTEIBbHBIX YCTPOWCTB W J1abOpaTOPHOTO
000pyI0BaHUs;

pemaTth pacy€THbIC 3aJlayl C SBHO 3aJIaHHON (PU3MUYECKOW MOJEINbI0, MUCIONb3Ys
¢u3nueckrue 3aKOHbBI W TMPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMPATH
(Gu3HUeCcKy0 MOJEIb, BBIICIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOAUMbBIE
TUTsI €€ perieHus, TPOBOIUTE PACUEThI M OIICHUBATh PEATbHOCTH TIOJTYYCHHOTO 3HAUCHUS
(br3UYECKON BEIMUUHBIL;

pemaTh KadeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXJACHUM C OMOpONM Ha W3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU W
dbu3uYecKue SBJICHUS;

UCIIOJIB30BaTh TP PEIICHUH YYeOHBIX 3aJlad COBPEMCHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTUM JUISI TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAIIMU | TPEIACTaBICHUS
y4eOHOH ¥ Hay4YHO-TIOMYJSAPHOW WH(OpMAIMK, TMOJYYEHHOW W3  Ppa3IUYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4aeMyto HH(POpMaIio;

OOBSCHATh MPUHIIMITBI JEHCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS WX 0€30IMaCHOTO UCITOIh30BaHUS B MIOBCETHCBHON KU3HH,

MPUBOJAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOT U,



MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3HKE B MOBCEIHEBHOM XU3HU IS
oOecnieueHrs 0€30MacHOCTH TpU  OOpalieHud ¢ MNpudopaMd U TEXHUUYECKUMU
YCTpOMCTBaMH, i COXpPAHEHHs 3/I0POBbS M COONIOACHHS HOPM HKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOIIeH cpee;

paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUMANBHBIX POJIeH, INTAHUPOBATh
paboTy Tpymmbl, palUoOHAJIBHO paCHpelNessTh OO0S3aHHOCTH H  IJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIlUsIX, aJ€KBATHO OIICHMBATH BKJIAJ Ka)XXJO0Tr0O U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbIie
Ne n/m P Kourposbubie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METOIbI HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
. 0 0
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
. 0 0
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
. 0 0
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXpaHEHUsS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubmuoreka [IOK
3.1 9 0 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubmuorexa [IOK

®dazoBbIe Mepexoabl

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

Uroro no pazneny 24
Paznea 4. JIEKTPOANHAMUKA
bubnunoreka LIOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIie
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
. 0
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATIBHON TEOPUH 4 1 0 bubmuotexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 0 0
DIICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Hroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 nggll//lr?:;(szggllifﬂcg?c
Utoro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcbl
®duzuka — Hayka o npupoe. Hayunbie
1 y. pupon y 1 0 0 06.09.24 bubmuorexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOI HAYYHOU KapTUHEI MUPA, B 1 0 0 06.09.24 Brommozexa [IOK
P . y P up ’ o https://m.edso00.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JTHOJICH
Mexanndeckoe OBIKEHHUE.
OTHOCUTEIBHOCTE MEXaHUYECKOTO
3 1 0 0 13.0024  Dvomiorexa [OK
nBwxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
bu6mmoreka [IOK
4 PaBHOMEpHOE IPAMOINHENHOE IBIUKEHUE 1 0 0 13.09.24
p p a https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPIMOIHMHENHOE
5 YCKOp P 1 0 0 50.09.24 bubnuoteka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBo0OogHOE mazieHne. Y CKOpEHHE
6 )it | p 1 0 0 20.09.24 bubmuorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBomnuneiinoe gsmxenue. JBikeHue
F p I I i 1 0 0 57.09.24 bubnmnoreka [IOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENLHOCTH [ amuies. Bu6 10K
HOJIMOTEKA
8 HNueprmansable cucteMEl oTcueTa. IlepBuIiid 1 0 0 27.09.24
Pl p https://m.edsoo.ru/ffOc3be8
3akoH HeroTona
9 Macca Tena. Cuna. [Ipunnumn 1 0 0 04.10.24 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Cylnepro3uiuu cuil. Bropoi 3akox
HprotoHa 1151 MaTepualibHOM TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH HeroToHa 11 04.10.24 bubnnoreka [HOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cua 11.10.24 bubnmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena 11.10.24 httos=//m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COIIPOTHUBJIEHUS IPU ABMKEHUU TEJIa B 18.10.24 bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[ToctynarenbHoe U BpalaTeabHOE
14 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. 18.10.24 bu6mmoreka [IOK
MowmenT cunsl. [lneuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
NMnynec MaTepuabHOM TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOUEK. IMITyJIbC CHIIBI. 25 10.24 bubnnoreka [JOK
3aKoH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u moutHOCTh cuiibl. Kunetnueckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 25.10.24 bubmorexa HOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenuuanvHas sueprus. [loreHunansHas
17 SHEPrus ynpyro aeopMupoBaHHON 08.11.24 bubnuoreka [IOK
npykuHbl. lloTeHManbpHast S3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIN
18 IToreHinanpHble U HETOTEHIIUAJILHLIE 08.11.24 bu6nmoreka [JOK

cutbl. CBS3b pa6OTBI HCIIOTCHIIMAJIbHBIX

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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CHJI C U3MEHCHHEM MEXaHHYISCKOM OHCPIrun
CHCTEMBI Tell. 3aKOH COXpaHECHUA
MEXaHUYeCKOH OHEPIrun

19

JlaboparopHas pabota «lccrnenoBanme
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM YHEPTUu Tejla Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTay

15.11.24

20

21

22

KonTtponpsHast pabora o Teme
«Kunemaruka. JlnHamuka. 3aK0HbBI
COXPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
KMHETHUYECKOUM Teopuu. bpoyHoBCKOE
newkenue. Auddysus

XapakTep JABUKEHUS U B3aUMOICHCTBUS
yacTull BeuecTsa. Monenu ctpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TN

15.11.24

22.11.24

22.11.24

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

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

23

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHast ABoraapo

29.11.24

24

25

TemmoBoe paBHOBecue. TemnepaTtypa u e€
m3Mmepenue. [lkana remneparyp Llenbcus
HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

29.11.24

05.12.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETUYECKON PHEPTUH IBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Kunaneiipona

06.12.24

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

27
28

3akoH JlambToHa. ["a30BBIC 3aKOHBI

JlaboparopHas pabota «MccrnenoBanue

06.12.24
13.12.24



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

3aBUCHUMOCTH MEX]y I1apaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 ra3a

H3omnponecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK

29 13.12.24
rpaduyeckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS. Eu6 10K
noInoTeKa
30 KonuuecTBo TeminoTsl u padora. 20.12.24
P https://m.eds00.ru/ff0c5952
BHyTpeHHsIs1 SHEPTHS 0THOATOMHOTO
U/ICTBHOTO ra3a
bubmuorexa [JOK
31 Buas! Tenonepenaun 20.12.24
A pea https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TemnoTel npu Temonepeaaye 27.12.24 bubmorexa [JOK
. P peAate. o https:/m.edso0.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 9712.24 bubnnoreka [JOK
IPUMEHEHUE K U30TPOLIECCAM o https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTthb npoIieccoB B MpUpOIE. 10.01.95 bubnuotexa [JOK
BTopoii 3aKOH TEPMOTMHAMUKH o https://m.edsoo.ru/ff0c6230
[Tpuauun neitcreus u KI1IJI TeruoBoit bubnuoreka [IOK
35 10.01.25
MalIuHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{ 17.01.25
DKOJOTHYECKHEe MPOOIEMbI
37 17.01.25
TETUTOIHEPTETHKH
38 O6o6maromuii ypok «MonekymspHas 24,0125 bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI o https://m.edso0.ru/ff0c6938
KoHnTtponbhas paborta mo teme Eub OK
oTeka
39 «MonexynspHas ¢puznka. OCHOBBI 24.01.25 nomorexa I

TCPMOANHAMUKUN»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
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40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. 31.01.25 bubmumoreka [IOK
VicniapeHue U KUIeHue o https://m.edso0.ru/ff0c63b6
41 AOcomoTHAs U OTHOCUTEIbHAS BIIAXKHOCTD 31.01.25 bubmuorexa [JOK
BO31yxa. HachleHHbII nap R https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB 07.02.25 bubnnoreka [HOK
KpucTamios. JKugkue KpuCTaIbL. o https://m.eds00.ru/ff0c65f0
CoBpeMeHHbIC MaTepHaIbI
43 IlmaBiieHue u KpucTayuM3auus. Y genbHas 07.02.95 bubnuorexa [JOK
TerioTa miasienus. Cyonumarust R https://m.edsoo.ru/ff0c6708
bubnuo OK
44 YpaBHeHHEe TEII0BOroO OanaHca 14.02.25 nosmorexa L
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. 14.02.75 bubnuorexa [JOK
JIBa BUJIa SIIEKTPUUECKUX 3apsi 0B R https://m.edsoo.ru/ffOc6bcc
[TpoBOIHUKY, TUIIEKTPUKH U
46 H(I))J'I TIPOBOTHUKH 3a1jf))H COXpaHEHUS 21.02.25 bubmiorexa LOK
yop ' P o https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsiia
47 B3aumopeiictue 3apsoB. 3akoH KynoHna. 21.02.95 bu6nmoreka [JOK
To4euHBIN dIEKTPUIECKHUIA 3apsijl o https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 ITpuHIMO CyHIEPHO3UIINH DIICKTPUUIESCKUX 28.02.25 Brbmmozexa [IOK
p . ynep . p A https://m.edsoo.ru/ffOc6df2
nonei. JInnuu HanpsHKEHHOCTH
49 Pabota cuit sieKkTpocTaTHIecKOro moJis. 28.02.95 bubnuorexa [JOK
[Morenmman. Pa3HOCTh TIOTEHITHAIOB R https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUANIEKTPUKH B
50 AIEKTPOCTATHYECKOM IT10JIC 07.03.25 bubmorexa [IOK
P ' o https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
o1 OnexrpoéMkocTs. Konnencatop 07.03.25 bubmuoreka [IOK



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
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

52

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKCHHOTO KOHICHCATOPa

14.03.25

https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMT EHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyHHOT0 IpUHTEpa.
DJeKTpOoCcTaTUYECKas 3alIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locTosuublil Tok. Cumna
toka. Hanpsbxenue. ConpoTuBieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE POBOHUKOB.
JlaGopatopHas pabora «3yuenue
CMEIIAaHHOTO COeTMHEHHSI PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA.

3akoH J[xoynsa-Jlenna

0.5

14.03.25

20.03.25

21.03.25

21.03.25

04.04.25

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 711 OJIHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJIC UCTOYHUKA TOKA U €r0
BHYTPEHHET0 CONPOTUBIICHUSDY

0.5

04.04.25

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAS TIPOBOJMMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTh COMTPOTHBIICHHS
METaJUIOB OT TeMIIePaTypHI.
CBepxnpoBOAUMOCTb

11.04.25



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

DneKkTpuueckuil Tok B Bakyyme. CBolicTBa

60 11.04.25
AIEKTPOHHBIX TYyYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U
61 pUMecHas IpoBoAuMocTh. CBOMCTBA P— 18.04.75 bubnuoreka [IOK
n-nepexoza. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUH TOK B pacTBOpax U
62 paciiaBax 3JIEKTPOJIUTOB. 18.04.95 bubnnoreka [JOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B Tra3ax.
63 CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBII 25.04.25 bubmorexa [JOK
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuuecKue Mprudopsl U yCTPOICTBa U
64 UX MPaKTH4eCcKoe npuMeHenue. [Ipasuia 25.04.25 bubmorexa [JOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnuoteka [JOK
65 O0606manmuil ypok «IeKTPoInHAMUKA 16.05.25 httos://m.eds00.ru/f0CE8be
KonTponbHas pabota mo Teme
«2nexktpocraruka. [locTosHHbBIN
66 JNEKTPUUYECKUI TOK. TOKH B pa3InyHbIX 16.05.95 bubnuoreka [IOK
cpenax» /Beepoccuiickas nmpoBepouHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCUTEJE
67 PesepBHblit ypok. KoHTponbHas paboTa 1o 93.05.95 bubnnorexka [JOK
TeMe "DnekTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypok mno 53.05.25 bubnmuotexa [JOK

Ttemam 10 xiacca

https://m.edsoo.ru/ffOc8f6c



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

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68



11 KJTACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

Ne Jara nudpoBbIe

Tema ypoka KonTpoabubie IIpakTnueckue bp
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE

padoThI padoThI
pecypchl

ITocTOstHHBIE MATHUTEL K UX

B3auMoJieiicTBUE. MarHuTHOE MoJIeE.

1 )it ) 1 0 0 04.09.24 bubnuoreka [{OK
Bekrop mMarHuTHOM MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsnuTHoe 1oJjie TPOBOTHUKA C TOKOM. By 10K

HOIHOTEKA
2 OmnsIT OpcTena. Bzanmoaeiicteue 1 0 0 06.09.24
peTel A https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
Jlaboparopuas padora «/3yuenue

3 paTopHasd p y 1 0 1 11.09.94 bubnnorexa [IOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoMm. Cuita Amrnepa. JlabopaTopHas

4 P : paTop 1 0 1 13.09.24 bubmuoreka [{OK
pabora «MccnenoBanue necTBus https://m.edsoo.ru/ffOc9ac0
MMOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha BuG 110K
HOIuoTeKa

5 BIK 1ocs 3apsokeHHyro yactuny. Cuia 1 0 0 18.09.24
A ymy P M 1y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ora cuinbl Jlopenua
DOnekTpoMarauTHas MHAyKus. [ToTok
BEKTOpa MarHuTHOM uHaykuuu. DJC

6 P Ay A g 1 0 0 20.09.24
WHIYKIUHA. 3aKOH AJIEKTPOMarHUTHOM
nHaykunn Papanes
JIaGoparopnas padora «MccnenoBanue b K

7 paTopHas p A 1 0 1 55.09.24 noaroreka 1O

SIBJICHUS 3JICKTpOMar HUTHOM HHIAYKIOHUW»

https://m.edsoo.ru/ff0cal50



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

NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKLUH.
OJ1C caMOUHAYKIUUA. DHEPTUS
MArHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

27.09.24

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUThl, JIEKTPOJABUIaTEIb,
YCKOPHUTENHN JIEMEHTAPHbIX YaCTHIL,
MHIYKIIMOHHAs NIeYb

02.10.24

10

O6o6maromuii ypok « MarauTHoe mode.
3HeKTpOMaFHI/ITHa$I WHAYKOUS

04.10.24

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbHas padoTa 1mo Teme
«MarauTHoe 1oje. DIIeKTpOMarHuTHas
WHTYKIUS

CB00OOIHBIE MEXaHUYECKHE KOTCOaHU.
I"apmonnueckue konebanus. YpaBHEHHE
rapMoHHUYecKux Konebanwuii. [IpeBpaienue
SHEPTUU

Jlaboparopnas pabota «VccrnenoBanue
3aBHCHMOCTH TepH0/ia MaNbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

Konebarenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
ujeaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHanorust Mexxay MeXaHHUeCKUMH U
AJIEKTPOMArHUTHBIMH KOJEOaHUSIMA

®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIEOATEIILHOM

09.10.24

11.10.24

16.10.24

18.10.24

23.10.24

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

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

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



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

KOHTYpe

16

[IpencraieHue 0 3aTyXaONIMX
KoseOaHusx. BelHyX1eHHbIE
MexaHH4eCcKHe Koiebanus. Pe3onanc.
BBIHy)KI[eHHBIe BHGKTpOMaI‘HI/ITHBIC
KoseOanus

25.10.24

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CUHYCOUTATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

06.11.24

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tpauchopmarop. [IponsBoacTso, nepegaua
1 OTpeOIIeHUE IEKTPUUECKON dHEprun
YCTpONCTBO U MPAKTHYECKOE MPUMEHEHUE
NEKTPUYECKOTO 3BOHKA, FEHEpaTOpa
MEPEMEHHOTO TOKA, JIMHUM
aNeKTponepenay

DKOJIOTUUECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTposneprun. Kynerypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

MexaHn4eckne BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctb
pacrpoCTpaHEeHUs U JUIMHA BOJIHBI.
[Tonepeunsle U MPOOJILHBIE BOJIHBI

08.11.24

13.11.24

15.11.24

20.11.24

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

22.11.24

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

23

DJIEKTPOMAarHUTHbHIE BOJIHBI, UX CBOMCTBA U

27.11.24

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0



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

ckopocts. [lIkana 3;1eKTpOMarHuTHBIX
BOJIH

HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUS.

24 29.11.24
PazButue cpencts cBsa3u. Pagunonokanus
o5 KonTponbnas padora «Konebanus u 04.12.24 bubmmoreka [JOK
BOJIHBD) o https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA
26 B OJHOPOIHOM cpene. ToOUueUHBIH UCTOUYHUK 06.12.24 EH6HHOTeKaLK)K
3 e o https://m.edsoo.ru/ffocd350
ceera. Jlyd ceera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHre n300paxeHuit B 11.12.24 bubmorexa [JOK
' P P o https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEe
28 orpakenue. IIpenenbHbIA yroil [HOJIHOIO 13.12.24 Bubmorexa LIOK
P P Y o https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHS
29 JlaGopatopnas pabora «M3mepenue 18.12.24 bubnmnoreka HOK
IOKa3aTelist MPEJIOMIICHUS CTEKIIA) o https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B Eubs OK
30 nma3e. PopMyIia TOHKOH JTHH3HI. 20.12.24 nosmoteka I
https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGoparopHas pabdota «MccnenoBanue
31 opatopHad pabota 8 25.12.24
CBOWCTB M300paKCHUH B TMH3aX)
Jucnepcus ceera. CIoXHBIA COCTaB
32 6enoro ceera. L{er. JJaboparopHas pabora 27.12.24
«Habmoieane Aucnepcui CBeTay
33 Wntepdepennus ceera. Audpakius cera. 10.01.25 bu6muoreka [JOK
JudpakioHHas pemerka o https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 15.01.25 bubnuorexa [JOK



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

[Tonspusanusa ceera

https://m.edsoo.ru/ffOcf02e

OnTuyeckue MpuOOPHI U YCTPOUCTBA H

35 17.01.25
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHuku. [locTynarel cnenuaibHOM 22.01.25 bubmotexa [IOK
Foery o https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeiJIeHre BPEMEHH M COKpaIllEHUE 24.01.25 bubmorexa HOK
g P patt o https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PESITHBUCTCKOM
38 yacTHIbl. CBS3b MAcCChl C SHEPIHEH 1 29.01.25 bubmorexa LHOK
Hbl P o https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHS MTOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI 31.01.25 bubnnorexa [JOK
CIIENUATBEHOM TEOPHU OTHOCUTEILHOCTH T https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. DHeprus u 05.02.25 bubmmnoreka [HOK
UMITYJIBC (POTOHA o https://m.edsoo.ru/ffOcfe16
41 OTtkpeiTHE U HccienoBanue Gorodddexra. 07.02.95 bubmuoreka [JOK
Onmiter A. T'. CroneToBa o https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegHa nqs)f(b(poma(p;ema «Kpachnas 12.02.25 bubmorexa [JOK
A - EP o https://m.edsoo.ru/ff0d015e
rpaautay pororddexra
43 JaBnenue ceera. Onbitel I1. H. JIeGenena. 14.07.95 but6mmoreka [IOK
Xumuueckoe JefiCTBUE CBETA A https://m.edsoo.ru/ff0d04aé
TexHn4ecKue ycTpoicTBa U IPAKTUYECKOE
44 npUMeHeHue: (oTorNeMeHT, GOTOAATUHUK, 19.02.25
CONTHEYHas OaTapesi, CBETOUOT
Pemenue 3amad mo reme «JI€MEHTHI
45 hi| 21.02.95 bubmuoreka [{OK

KBAaHTOBOU OITHUKW)

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cffc4
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Monens atroma Tomcona. OnbITEI

Bu6muoteka [JOK

46 Pesepdopaa mo paccessHUIO 0-4aCTHII. 26.02.25 https://m.edSO(])_.[ru/fdeO91a

[InanerapHas Mojesb aToMa
bubnunoreka LIOK

4 Hocrynarst bopa 28.02.25 https://m.edsoo.ru/ffodOafa
W3zny4yenue u noriomieHne GOTOHOB MPH

48 nepexo/ie aToMa ¢ 0JTHOTO YPOBHS SHEPTUU 05.03.25 bubmorexa HOK

. https://m.edsoo.ru/ffOd0afa
Ha JApyroil. Buasl ciekTpoB
BomaHoBEIe cBOiicTBa yacTull. BoaHEI fe

49 bpoiia. KopnyckynsipHO-BOJIHOBOM 07.03.25 bubnnorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4YeHue
OTkpbITHE PaIUOAKTUBHOCTU. ONBITHI

50 Pesepdopra o onpeneneHnto cocraBa 12.03.25 bubmorexa [JOK

https://m.edsoo.ru/ff0d0fd2
PaAMoOaKTUBHOIO U3TyUYEHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 U3Jly4eHus. BausHue paiioakTUBHOCTH Ha 14.03.25
YKUBBIE OPTraHU3MBI
OTkpbITHE IPOTOHA U HEUTpOHA. MI30TOMBI.

59 Anbda-pacnan. DNeKTpOHHBIN U 19.03.25 bubmmnoreka HOK
MO3UTPOHHBIN OeTa-pacman. ["lamma- https://m.edso0.ru/ff0d1162
W3IIy4YeHue
DHeprus cBA3M HyKJIOHOB B SI7Ipe.

53 SnepHble peakuuu. SnepHelil peakTop. 91.03.95 bu6muoreka [JOK
[TpoGieMbl, MepCIEeKTUBBI, YKOJIOTHUECKUE https://m.edsoo.ru/ff0d1356
aCHEKThI IAEPHOM SHEPTETUKU
DOnemeHTapHbIe YacTULbl. OTKpBITHE

54 MO3UTPOHA. MeTO 16l HAOTIOICHUS U 02.04.25 bubmorexa LIOK

perucTpanru 3JICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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Kpyrusiii cron «DyH1aMeHTaIbHbIE
B3auMOIeHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa»

55

OTansl PasBUTHA aCTPOHOMHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHUHM. But 3BE30HOTO
Heba. Co3Be3us, spKue 3BE3/bl, MIIaHETHI,
ux BuauMoe apuxeHue. CoHeuHas
cucremMa

04.04.25

56

Connne. CojHeuHass aKTHBHOCT.
NcTtounuk sHeprun ConHua v 3BE311

09.04.25

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3/1bI INIABHOM MOCJIE10BATEIILHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOXACHUHU U 3BoJolnu CosHua u
3BE3]

11.04.25

58

Mnuneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNanmakTuke. ['anmaktukn. YEpHbIE NBIPHI B
sIpax rajJakTHK

16.04.25

59

60

Bcenennas. Pa3z6eranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe
n3nydyeHue. MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

18.04.25

23.04.25

61

KontponbHas padoTa «1eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI

25.04.25

62

O6o6matomuit ypok. Ponb pusuku u

30.04.25




ACTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMHUH B COBPEMEHHOM
HAY4HOU KapTHHE MHUpPa

07.05.25

64

65

66

O6o06maromuii ypok. Pois ¢pusndeckoit
Teopuu B GOpMUPOBAHUH NIPEACTABICHUN
0 (hM3UYECKOM KapTUHE MUPA

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 001LIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE

PesepsHbIil ypok. MaruutHoe mnoie.
DneKTpoMaruHuTHasi UHIYKIUs

14.05.25

16.05.25

21.05.25

67

PesepBubIil ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH

23.05.25

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3UKHU

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68

28.05.25

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dmsuka, 10 krace/ KacesiaoB B.A., OGmiecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «3aaTenbcTBO
«IIpocBenieHue»

» dusuka, 11 kimace/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe od1iecTBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
®usuka. [loypouHoe mianupoBaHue. - AKImoHepHoe o01iecTBo «M31aTenbeTBoO

«HpOCBGIHeHI/IC»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

bu6mmoreka IJOK

http://class-fizik.ru/bmet.html
https://multiurok.ru/Kryachko/files/metodicheskie-materialy-po-fizike-dlia-11-
klassa/

Nudoypoxk



