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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢u3nke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIIero odpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMA K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTensHOU nporpammsl, npeactaBieHHbIX B PI'OC COO, a takxke ¢ yuérom ¢peaepanbHOn
paboueii mporpaMMBbl BOCIIUTaHUS U KOHLENIIMY TpenojaBaHus yueOHoro npeamera «duznka» B
oOpa3oBaTeNnpHBIX ~ OpraHm3anuax Poccuiickoit ~ @Denepanuy, peamu3yoOmUX OCHOBHBIC
o0pa3oBaTenbHbIE POTPAMMBI.

Copnepxanue mporpamMMmbl 1Mo (pu3MKe HaAmNpaBiICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHUpa oOyvaromuxcs 10—11 kmaccoB npu o0yueHnn ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO Noaxoaa. [IporpamMma no (hus3nuke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miuaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TAaKK€ YUYUTHIBACT HEOOXOAMMOCTb peau3allii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHBIMH IpeaMeTaMu. B Hel ompenensiorcs
OCHOBHBIC IEJIN M3Y4YCHUsI (PU3UKU HA YPOBHE CPEJHEro oOIIero oOpa3oBaHUs, IJIAHUPYEMBbIE
pe3yabTaThl OCBOCHHS Kypca (PU3UKH: TMUYHOCTHBIC, METalpeIMETHBIE, TPEeIMETHbIE (Ha 6a30BOM

YPOBHE).
[TporpamMma o pu3MKe BKITIOYAET:

o IUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (u3MKH Ha 0Aa30BOM YpOBHE, B TOM
YHcIe MPeIMETHbIE Pe3yIbTaThl MO rofaM 00yUueHHS;
o cojiepkanue yueOHoro npeamera « PU3uKay mo rogam o0yueHHs.

du3uka Kak Hayka 0 Hanbosee 00IMX 3aKOHAX MTPUPO/IbI, BEICTYIAs B KAUECTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaOLIEM MHpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4EeOHBIX
MIPEIMETOB, IIOCKOJBKY (PH3NUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABICHHUN, HU3y4aeMbIX
XUMueH, ononorueit, ¢usnueckoir reorpadueit u acrpoHomueil. Mcmons3oBaHHe U aKTUBHOE
pUMEHEeHHEe (PU3HMUECKUX 3HAHUN ONPECIIeT XapaKTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHMA
B cepe SHEpreTHKH, TPAHCHOPTA, OCBOEHHS KOCMOCA, IOJNYYEHHS HOBBIX MAaTe€pHajoB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. Mzyuenune pu3nku BHOCUT OCHOBHOMU BKJIaJ B (hopMupoBaHHe
€CTECTBEHHO-HAyUYHOW KapTHHBI MHUpa O0O0ydaromuxcs, B (popMuUpOBaHHE YMEHUH NPUMEHATH
HAYYHBII METO]I TIO3HAHUS MPH BHITIOJIHEHUH UMHU Y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY kypca (hu3uku Aiist ypoBHS CpeHEero o01ero 0opa3oBaHus TOJIOKEH PST UACH,
KOTOPBIE MOXKHO PaccMaTpUBaTh KaK MPUHIIMIIEI €r0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU C HEH KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZICPKUT MaTepuall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOM (DPU3HKH.

Hoes eenepanuszayuu. B cOOTBETCTBUU C HEHl MaTepuall Kypca pu3nku 00beIuHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBuserca (OpMHUpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peannzanus mpeanoiaraeT UCIoib30BaHHE TYMaHUTapHOTO
noTeHIana Gru3n4eckor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TPOOIEeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype pusuku npeanonaaraet 3HaKOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocusayuu peamu3yercss MOCPEACTBOM BBEICHHS JJIEMEHTOB COJAEp)KaHUs,
MOCBALIEHHBIX 3KOJIOIMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKACHUS Po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTUYECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKHM Ha ypOBHE CpPeAHEro oOIero odpa3zoBaHus
ABISAIOTCS (u3nMueckue Teopuu ((HOopMHpPOBaHHME MPEIACTABICHUNA O CTPYKType MOCTPOCHHS
¢usnueckoil TeopuH, ponu (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPHUPOJE, IPAHUIAX NPUMEHHUMOCTH TEOPHM, /Ui OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOAX0/T B Kypce (PU3UKU peaTn3yeTcst MPEKIe BCEro 3a CUET
OpraHU3aIH SKCIIEPUMEHTAILHON JesTeIbHOCTH oOyvaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCHOJIB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
na0opaTOpHBIX PabOT, KOTOpBIE B Mporpamme Mo (usuke oObeAMHEHBI B OOIIMI CIHMCOK
YUECHHUYECKUX MPAKTUUYECKUX paboT. BrlaeneHue B yka3aHHOM IepeyHe J1a0opaToOpHBIX padoT,
NPOBOJIUMBIX JJIs1 KOHTPOJS M OLIEHKH, OCYILECTBIIIETCS Y4YacTHHKaMHU OOpa30BaTEIbHOTO
npoliecca UCXO0/s U3 0COOEHHOCTEH TUIAHMPOBAHUS U OCHaleHUs KabuHera (gusuku. Ilpu 3Tom
o0ecrieynBaeTCsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEpEHHS,
UCCIICZIOBAaHMSI 3aBUCHUMOCTEH (PU3UUECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEUIOKEHHBIX THIIOTE3.

Bosbiioe BHUMaHKe yAeNseTcs PelIeHUI0 pacuéTHBIX M KaueCTBEHHBIX 3a1a4. [Ipu sTom
IUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISIOIINE PUMEHATH H3yUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK M UHTETPUPYS 3HAHUSA M3 Pa3HbIX pazfenoB. Jlns KauecTBEHHBIX 3a/lad IPUOPHUTETOM
ABIISIIOTCSL 3aJaHus Ha OOBSCHEHHE TMPOTEKaHWs (U3NYECKUX SBJICHHM UM IPOIECCOB B
OKpY’Kalollel >XKU3HU, TpeOylomue BbIOOpa (u3MuecKkod MOAETH A CUTYallMd TMPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanmsimu PI'OC COO k MaTepuallbHO-TEXHUYECKOMY
obecrieyeHnIo yueOHoro nporecca 0a30BbIi ypOBEHb Kypca (PU3HKH HA YPOBHE CPEIHETO O0IIEro
00pa3oBaHMs JTOJKEH M3y4aThCsl B YCIOBHUSAX MPEIMETHOrO KaOuHeTa (PU3MKH WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOHMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabunere dusuku
JOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe O0OpYIOBAaHWE Ui BBIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o GU3UKe YIeHHYECKUX MPAKTUYECKUX pabOT U IEMOHCTPALMOHHOE 000PYI0OBaHHE.

JlemoHCcTpanmoHHOe 000pyAOBaHHE (OpPMUpPYETCS B COOTBETCTBUU C IMPHHLUIIOM
MUHHMAJIBHON JOCTATOYHOCTH M 00ECHeunBaeT MOCTAHOBKY MEPEUYMCICHHBIX B IMPOrpaMMe MO
¢u3nKe KIIOYEBBIX JEMOHCTpALMK A HMCCICIOBAHUS HM3yYaeMbIX SIBICHHH W TIPOLIECCOB,
AMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JlaGopaTtopHoe 0o0opynOBaHME U YUYCHHUYECKUX MPAKTHUYECKUX PadoT GopMupyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOecmeumBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarnyeckue KOMIUIGKTHI J1aOOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILICKCHOM HCIOJb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU IIETISIMU U3Y4YEHHUSI GUUKU B 00ILIEM 00pa30BaHUHU SBISIFOTCS:

J (dbopMHpOBaHUE MHTEpEca W CTPEMJICHUS OOYYaIOIUXCSA K HAyYHOMY H3yUYCHHIO
MPUPOIBI, pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

J pa3BUTHE IMPEJCTABICHUH O HAYYHOM METO/A€ MO3HaHUsA U (OPMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILECHUS K OKPYKAIOIIUM SIBIICHUSIM;

J (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3y4YeHHS OCHOB
CTPOEHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

o (dbopMUpOBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIB30BaHUEM (PUINICCKUX
3HAHUH U HAYYHBIX JI0KA3aTENIbCTB;

J dbopmMHUpoBaHHE TIPEICTaBICHUH O ponu (GU3MKM 11 Pa3BUTUSA  JIPYTHX

€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHA.

JocTwkenne >Tux 1eneil oOecrieuyuBaeTcs pelIeHUueM CIEAYIOUIMX 3aaad B Ipolecce
M3yYeHHS Kypca (QU3UKU HAa YPOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs:

o npuoOpeTeHue CUCTeMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs] MEXaHHUKY, MOJIEKYJSIPHYIO (PU3HUKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKHY;



° (dbopMUpOBaHHE YMEHHI MPUMEHITh TEOPETUYECKUE 3HAHHS ISl OOBSICHCHUS
¢u3nUeCKUX SIBICHUN B MPHUPOJE M JUIS MPHUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HY,

o OCBOCHHE CIIOCOOOB PELICHMs PA3MUYHBIX 3a/1a4 C SIBHO 33JaHHOW (PU3NYECKOMH
MOJIENIbIO, 3a/a4, I0/Pa3yMEBAIOIINX CaMOCTOSATEIBHOE CO3JaHue (PU3MUECKOW MOJEH,
aﬂeKBaTHOﬁ YCJIIOBUAM 3a1a4u;

o MOHMMAaHUE (GU3UYECKUX OCHOB U MPUHITUIIOB ACHCTBHS TEXHUYECKUX YCTPOICTB
Y TEXHOJOTHUYECKHUX MTPOLECCOB, UX BIUSHUS HA OKPYKAOLIYIO CPENY;
o OBJIAQJIEHUE METOJaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHUSA W IPOBEIACHUS

(¢U3NYECKUX OSKCIEPUMEHTOB, AaHalW3a U HMHTEpIpeTanud HH()OpMaIUK, ONpeaeiIeHus
JIOCTOBEPHOCTH MOJIY4EHHOI'O PE3YJIbTaTa;

o CO3JaHUE YCIOBUM Ul pa3BUTUSA YMEHUH IIPOEKTHO-UCCIEAO0BATENIBCKOM,
TBOPYECKOH JESATEIBHOCTH.

Ha usyuyenue ¢uzuku (6a30BbIi ypOBEHb) HAa YPOBHE CpeIHEro oOIiero odpa3zoBaHuUs
orBoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJICJIO).

[Tpenuiaraemslii B mporpamme 1o (pusnke nepedeHs Jad0paTOPHBIX U MPAKTUIECKUX PadoT
ABIISICTCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaceT BBIOOp MpoBeJeHHs TabOpaTOpPHBIX paboT H
OIIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nea 1. ®@usuka 1 MeTOAbI HAYYHOI'O O3HAHUS

®usuka — Hayka o mpupoge. Haydnble MeToabl IO3HAaHUS OKpyXKaromero mMupa. Posb
HKCHEPUMEHTA M TEOPHUH B MIPOIecce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (puzndeckux siBIeHUi u nporeccoB. Hayunsie runoressl. dusnveckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pones u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHON HAay4YHOH KapTHHBI MHUpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYHUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHHE. OTHOCHUTENBHOCTh MEXAHUYECKOro MABMKEHHsA. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, cKOpocTb (CpelHsss CKOPOCTb, MIHOBEHHAsh CKOPOCTb) M YCKOpPEHHE
MaTEpUAJIbHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTEMbI KoopAuHAT. ClI0)KEHHE NEepPEMEIEHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHEHHOE MBUXKEHHE. |’ paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MEPEMEIIECHNS] MaTEPUAIbLHON TOUKH OT BPEMEHH.

CBoOoniHOe majeHne. Y CKOpeHne CBOOOIHOTO TaICHHMS.

KpuBonuneiiHoe nBrmxeHue. JIBMKEHME MaTEpUAIbHOM TOUYKM II0 OKPYXHOCTH C
IIOCTOSIHHOM I10 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTS, JINHEWHAs CKOpoCTh. [lepuon u yactora
obparnieHus. LleHTpocTpemMuTeNbHOE YCKOPEHHE.

TexHuueckue YCTpOMCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: CIUAOMETp, IBHXKCHHUE
CHapsJ10B, LIETIHbIE U PEMEHHBIE EpEayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUSI.



[TpeoOpa3oBanue IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO34yXe U B pPa3peKEHHOM IPOCTPAHCTBE.

Habmnronenue nBuxeHus Tena, OpOImEeHHOro MO YII0OM K TOPU30HTY M TOPU30HTAIIBHO.

W3mepenne yCKOpeHust CBOOOHOTO MAICHHUS.

Harmnpasinenue CKOpOCTH IpU ABUKEHUU IO OKPYKHOCTH.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

N3yueHne HepaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEETICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBaHue  COOTHOLICHMS — MEXAY — IyTAMH,  IPOWIEHHBIMHU  TEJIOM  3a
IIOCJICIOBATEIIbHBIE PaBHBIE IPOMEXKYTKM BPEMEHH IIPU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

W3yueHne nBUKEHUs IAPUKA B BI3KOU KUJIKOCTH.

W3yuenne IBUKEHUS Tejaa, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. [lepBbiii 3akoH HetoToHa. MHEepruaabHble CUCTEMBL
OTCU€Ta.

Macca tena. Cuna. [lpunnun cynepno3unmu cui. Btopoi 3akon HeroTona i
MaTepuaabHOU TOYKU. Tperuii 3akoH HbI0TOHA [I711 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectd. [lepBas kocmMuueckasi CKOPOCTb.

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

Tpenue. Buapsl Tpenus (mokos, ckojibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBXKEHUs U cuiia TpeHus nokos. Kosgunuent tperns. Cuna conpoTUBICHUS
IIPU ABUKCHUU TeEJIA B )KUJKOCTHU WJIH Tase.

[TocTynaTtensHOE U BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoOMEHT cuIIbI OTHOCHUTEIBHO OCU BpalleHus. Ilnedo cuibl. YcinoBus paBHOBecHs
TBEPIOTO TeNA.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHME: IOAIIUIIHUKH, JIBHKCHHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIKH.

CpaBHeHue Macc B3aUMOJEHCTBYIOIINX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnosxxeHue cuil.

3aBUCHUMOCTB CHUJIBI YIIPYTOCTH OT Ae(opMarium.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOAbEME U NAJCHUU.

CpaBHeHuE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbXKEHMSL.

VYcenosus paBHOBecHs TBEPAOTO Tesia. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3yuenne nBuxeHus OpycKa Mo HaKJIIOHHOM IIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYXKUHE U PE3UHOBOM
o0pa3ie, OT ux AeGopMarium.

HccenenoBanue ycioBuil paBHOBECHsS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3akonvl coxXpaHeHUs 6 MeXAHUKE

Nmnynbc MaTepraabHON TOUKH (Tela), CHCTEMBl MaTepHAIbHBIX ToueK. MIMIyJibc cuiibl 1
MU3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaboTa cubl. MOLITHOCTH CHJTBI.

Kunernueckas sHeprust MatrepuanbHoil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOU
JHEPIUH.

[TorennmanbHass o»Heprus. IloTeHuumanbHass SHEprus ynpyro AeGpopMHUPOBaHHOU
npyxuHsl. [loTeHIManbHAs SHEPTUS Tena BOIU3U MOBEPXHOCTH 3EMIIH.



[ToreHnmanbHbIe M HETOTEHUUAIbHBIE CUIbl. CBSi3b pabOThl HEMOTEHUMAIBHBIX CHII C
MU3MEHEHNEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUN.

VYipyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOUCTBAa U NMPAKTUUECKOE NMPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBII
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBUKECHUE.

[Tepexon MOTEHIIMATHHON YHEPTHH B KHHETHUYECKYIO M 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMIOTHO HEYHPYroro yjaapa ¢ TOMOIIbIO IBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruu Teia Ha
IIPUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. Monekynsipaast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-KMHETHUECKOM TEOPUH U UX ONIBITHOE 000CHOBAHHE.
Bpoynosckoe nsmxkenue. Anuddysus. Xapakrep IBIKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TeNl U 00bSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THX Mozeneil. Macca u pazMepsl Mosiekyil. KonnuectBo Bemectsa. [locrostnaast ABoraapo.

Tennosoe paBHOBecue. TeMmreparypa u e€ usmepenue. Illkana remneparyp Lienscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUUYECKON TEOpHUH
uaeaIbHOro raza. AOCONIOTHAas TeMIepaTypa Kak Mepa CpeqHed KHHETHYeCKOW SHEprHH
TEIUIOBOTO ABMKeHUs yacTul rasa. lllkana temnepatyp KenasBuna. ['a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon [lanbrona. M3onponeccsl B UcabHOM ra3e ¢ IMOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mpepcraBieHue H30IMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHUUECKHE yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITh, TOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BEIIeCTBA, (oTorpaduu MoseKky
OPraHUYEeCKUX COCIUHEHUMU.

OnbiThl 0 AU Py3un KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKCHHSI.

Mopneins onbita IlITepna.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOAECHCTBHYSL.

Mopaeins, HUTIOCTpUPYIOLas IPUPOLY JaBJICHUS ra3a Ha CTEHKHU COCya.

OnBITHI, HIUTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UEAIBHOTO Ia3a, H30IPOLECCHI.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

Onpenenenre Macchl BO3/yXa B KIACCHOW KOMHATE€ HA OCHOBE HM3MEpEHUH 00bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPbI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMETPAMU COCTOSIHUS PA3pPEKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckas cucreMa. BHYTpeHHssT dHEpPrus TEPMOAUHAMUYECKONM CUCTEMBI U
cniocoObl e€ u3mMeHenus. KoiamuecTBo TemaoTel U padota. BHyTpeHHssI SHEpTHsl OAHOATOMHOTO
MJeabHOro ra3a. Buael Temonepenayu: TEIIONpPOBOAHOCTb, KOHBEKLUA, U3JIyYCHHUE. Y IeIIbHAs
TEII0EMKOCTBH BellecTBa. KonnuecTBO TEIIOTHI IPH TEIJIONEpeaaye.

[Tonsstue 06 amgmabatHoMm mporecce. [lepBbiii 3akoH TepMonuHamukH. [lpumeHenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'paduueckast unTeprperarus paboThl rasa.

Bropoii 3akoH TepmoanHaMuKi. HeoOpaTuMoCcTh MpoLeccoB B IpUpoOIe.



Tennobie MamuHbl. [IpuHIMNIGI 1elcTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus sHeprun
B TEIUIOBBIX MammHax. Koag¢uiuent nonesnoro aedcTBus temnoBoi Mammuel. [ukn KapHo u
ero Ko3(UIMEHT MOJIE3HOTO IeHCTBUA. DKOJIOTHYECKHUE MPOOIEMbI TEIUIO3HEPTEeTHKH.

TexHuyeckue yCTpPONCTBA M IPAKTHUECKOE IPUMEHEHME: JBUIATEIb BHYTPEHHEIO
CropaHusi, OBITOBOM XOJOAMIBHHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Teja NMpPU COBEPIICHHM PadOThI: BBUIET MPOOKH M3
OyTBUIKH O] ICUCTBUEM CKAaTOT0 BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe IMyTEM TpeHHUs
(BuIeOIeMOHCTpAIus ).

M3MeHeHne BHYTpEHHEN 3HEprun (TeMIiepaTypsl) Teja Ipy TEIUIonepeaaye.

OnbIT M0 agquabaTHOMY PacIIMPEHHIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mozenu mapoBoil TypOHMHBI, ABUraTeNsi BHYTPEHHETO CTOPAaHUsl, pEaKTUBHOT'O JIBUTATEJIs.

Yuenuuecxuui sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvle nepexoovl

[TapooOpazoBanne u KoHIeHcauus. Vcmapenne u  kumneHue. AOCOIIOTHAE U
OTHOCHUTEIIbHAs BIAXKHOCTh Bo3ayXxa. HacelmeHHbIi nap. Y aenpHas TEIoTa napooOpa3oBaHMUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS.

Tsépnoe teno. Kpucrammueckue u amop@Hble Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramiel. CoBpeMeHHble MaTepuanbl. IlnaBieHune m kpucramimzauus. Y aenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHe TEIUIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M NPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUHU TIOJYyUEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenne npy NoHMKEHHOM JIaBJICHUM.

Crioco0bI U3MEpEeHHs BIaKHOCTH.

Habmntonenue HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

W3mepenre OTHOCUTENBHOU BIIAKHOCTH BO3yXa.

Pa3nea 4. duekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Tel. OJIEKTpUYECKUil 3apsana. /[IBa Buaa dIEKTpUYECKUX 3apsoOB.
IIpoBOAHNKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apspoB. 3akoH Kymona. ToueuHblli  AIEKTpUYECKUH  3aps.
Onexrpuueckoe mnojae. HanpsokéHHocTh 3nexTpuueckoro nossd. IlpuHuun cynepno3unun
JIEKTPUYECKUX MOJeH. JINHNY HaNPs)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cmn snextpoctatuueckoro mons. [lorennman. Pa3HOCTH MOTEHIMATIOB.
IIpOBOHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM IToJIe. JlussiekTprudeckast IpOHULIAEMOCTb.

OnextpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPIus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL, JJIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHUE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyMHBINH IIPUHTED.

Jlemoncmpayuu

YCeTpoiCTBO U IPUHLUI JEHCTBHS DIIEKTPOMETPA.

B3anMozencTBre HadIeKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE T0JIE 3aPSKEHHBIX TEll.

ITpoBOAHMKY B 3JIEKTPOCTATHUYECKOM IIOJIE.

OnexTpocTaTHdecKasl 3allnTa.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMAAW IIJIACTHH,
paccTOsSHUS MEXYy HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

N3mepenune 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 pa3nuunvix cpeoax

DNEeKTpUYECKUH TOK. Y CIIOBUS CYLIECTBOBAHMS AIEKTPUUECKOrO TOKa. VICTOUHMKH TOKa.
Cuna toka. IlocTosiHHBIN TOK.

Hanpspkenune. 3akon Oma 151 ygacTka LIETIH.

DnexTpuueckoe COIIPOTUBIICHUE. VY nensHoe COIPOTHUBIICHUE BELIECTBA.
IlocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoImHOCTh 3JEKTPUIECKOTO TOKA.

ONeKTpOoABUKYIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOUYHUKA TOKa. 3akoH OMa 11
IIOJIHOM (3aMKHYTO#) aneKTpruyeckoil nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHBIICHHUS
METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

OneKkTpuuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBonnuku. CoOCTBeHHass W TPUMECHAss MPOBOJUMOCTH IOJYIPOBOJHHKOB.
CoiicTtBa p—n-nepexona. [1omynpoBoJHUKOBEIE TPUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpPax M pacIulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUECKAS
JTUcconanus. IeKTPOIN3.

OnexTpuueckuil ToK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MonHus.
[Ina3ma.

TexHuyeckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETpP, BOJBTMETD,
peocTar, UICTOYHUKH TOKa, JJIEKTPOHArpeBaTeIbHbIe IPUOOPHI, SJIEKTPOOCBETHTEIbHbBIE TIPUOOPHI,
TEPMOMETP  CONpPOTHBICHHS, BAaKyyMHBIH JHON, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MIOJIyIPOBOIHUKOBBIN 1IN0/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTb CONPOTHUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MIONIEPEYHOr0 CEYEHUs U MaTepuaa.

CMelaHHOE COeTMHEHUE MPOBOIHUKOB.

ITpsimoe m3MepeHHe IEKTPOABMKYILEH cuiibl. KOpoTkoe 3aMblkaHuE€ rajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg U IPOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOMMOCTD JUOJIA.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

N3yueHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

W3mepenue 2IEKTPOABMKYLIEH CHIBl HMCTOYHMKA TOKa UM €r0  BHYTPEHHEIO
COINIPOTHBIICHUS.

HaGmonenue anmekrponusa.

MexnpeameTHble CBA3U

N3zyuenmne kypca ¢usuku 6a30Boro ypoBHsS B 10 Kiacce OCYIIECTBIAETCS C y4€TOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMu MaTeMaTHKH, OHOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTUU.



Mesicnpeomemmuvie nonamus, CBS3aHHBIE C MU3yYCHHEM METOJOB HAyYHOIO TO3HAHUS:
SBIICHUE, Hay4yHBbIH (pakT, rumore3a, (u3WdecKas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCHEPUMEHT, MOACTUPOBAHNE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHUH, JuHeHHas ¢yHKkuus, mapabona,
runepOoa, uxX rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHe (DYHKIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanndeckoe ABIKEHHE B XKHUBOU mpupoje, auddysus, ocMoc, TernaoooMeH
KHUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), HIICKTPUUYECKHE SBICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJJIOB, SJICKTPOIUTHYECKAS JUCCOIUAITNS, TATHBAHHKA.

T'eoepaghus: BIaXXHOCTH BO31IyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABMKEHHM C HCIIOIB30BaHHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, WCIOJH30BAHUE 3aKOHA COXPAHCHHUs HMITYyJIbca B TEXHUKE (pakeTa,
BOAOMET W Jpyrue), JBUTATellb BHYTPEHHEro CropaHwus, mapoBas TypOuHa, OBITOBOM
XOJIOJWJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH TIOMYyUYEHUSI COBPEMEHHBIX MaTEepPHAJIOB, B TOM YHCIIe
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, JJIEKTpOHArpeBaTelbHbIC MPHOOPHI,
ANEKTPOOCBETUTEHHBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThl. B3auMOAEHCTBHE IOCTOSIHHBIX MarHUTOB. MarHuTHoe MoOIe.
Bekrop maruutHON MHAYKIMH. [IpyHIMI Cyneprno3uiuyn MarHUTHBIX Mosiei. JIMNHUY MarHUTHOU
nHAyKuuK. KapTuHa TuHII MarHUTHON MHAYKLMHU NOJIS IOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJie IpOBOJHMKA ¢ TOKOM. KapThHa JIMHUN MHAYKIHMHM MarHUTHOTO IOJIS
JUIMHHOTO TPSMOI0 IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmnsiT Opcrena. BzaumoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAalIPABJICHUE.

Cuna JlopeHua, €€ MoAyidbp W HampasieHHE. [[BHKEHHE 3apsDKEHHOM YacTHIBI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBeHne ONEKTPOMArHUTHOM MHAYKUUU. [IOTOK BeKkTOpa MarHUTHOM MHIYKIIWH.
DNEeKTpOABMKYLIAs CUJIa MHIYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Dapazes.

BuxpeBoe anekTpuyeckoe moje. DNEKTPOABMKYINAs CHUa MHAYKIHMHU B IPOBOJHUKE,
JBUKYLIEMCSI IIOCTYTIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTG. SIBIEHNE CaMOMHAYKLINHU. DIEKTPOABIKYIIAsl CHUIa CAMOUHAYKIINH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuyeckue yCTpONCTBA M IPAKTHUYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHuTHI,
AJIEKTPOMAarHUThl, IEKTPOIBUraTENlb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHNE BJIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3aumMozeincTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.



[erictBre cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHUE DIEKTPOMAarHUTHOW UHAYKLWH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOJIBMKYILIEN CUIIBI MHAYKIIMHU OT CKOPOCTH MU3MEHEHUS] MAaTHUTHOIO
IIOTOKa.

SIBiieHnE CaMOMHIYKIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

M3yueHne MarHuTHOTO T10JIs1 KATYIIKH C TOKOM.

HccenenoBanue 1ecTBUSA IOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBieHUS 3JIEKTPOMATHUTHON UHYKLIVH.

Pa3nea 5. KosieOanust 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUMHbIE KONCOAHUA

Konebarenpnass cucrema. CBOoOOMHBIE MexaHW4Yeckne Kolebanus. [‘apMoHMUYecKHe
konebanus. Ilepuon, uactora, ammiauryna u ¢asza koneGanwid. IIpy>XKMHHBIH MasSTHHK.
MaremMaTHueckuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Kojiebanuil. [IpeBparenne sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE 3JEKTPOMATrHUTHBIE KOJEOAaHUS B HICATbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAQJIOTUS MEXKIy MEXaHHYECKUMH M DIIEKTPOMAarHUTHBIMH
kosnebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyXaroUMX KoineOaHUAX. BbIHYXICHHbIE MEXaHUUECKUE KOJIeOaHHUs.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

ITlepemennsblil Tok. CHHYCOMIANbHBINA NIEPEMEHHBIM TOK. MOIHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUJIBI TOKA U HAPSYKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTpeOJIEHUE SIEKTPUUECKON SHEPTHH.
OKOJIOTMYECKHE PUCKM TpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HMU.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeIbHOM CHCTEMBI (MTPYKUHHBIA HITM MaTeMaTHYeCKUN
MasITHHK).

HaGmoienue 3aTyxaronmx KoineOanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmoienue pesoHanca.

CB00OOHBIE NIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuunnorpaMmbl  (3aBUCUMOCTH  CHJIBIL TOKA U HANpsDKEHUS OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpu MOCI€10BaTENIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOH/JIEHCATOopA.

Mogenb TUHUY 2IEKTPONEPEIAUH.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCHMOCTH MEPHOAA MAJIbIX KoJieOaHuil Tpy3a Ha HUTHU OT JUTMHBI HUTH
U Macchl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKAa B LENM M3 IOCIEJOBATEIBbHO COEAUHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbI

MexaHnnueckue BOJIHbI, yciI0BuUs pacupocTpaneHus. [lepuoa. CkopocTs pacpocTpaHeHUs
u jnuHa BoiHbl. [lomepedHsle W TMpoJOJbHBIE BONHBL. MHTepdepeHnms u audpaxius
MEXaHUYECKUX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3JIy4YEHMs 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B anexkTpoMarautHoil BoiaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpeloMJIeHHe, moispuszauus, audpakuus, uHTepdepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJIH. [IpuMeHEHNE 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHLIMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DNEeKTpOMarHUTHOE 3arps3HEHUE OKPYKAIOUIEH cpeabl.

TexHudeckue yCTpoOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIBHBIC UWHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAUIMHE, pajnap, paauoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoOCTpPaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebmomieecst Teo Kak HCTOYHUK 3BYKA.

HabGnronenue oTpakeHus ¥ MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmronenue nnrepdepeHunu u Audpakiini MEXaHHIeCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnronenue cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYAOH W YacTOTOH
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXCHHUE, IIPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsamonuHeliHOe pacIipoCTpaHEHUE CBETA B OJHOPOIHOM Cpele.
JIyd cBera. ToueuHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaskeHHs cBeTa. [locTpoeHue M300paKeHHH B IUIOCKOM
3epKae.

[Ipenominenue cBera. 3aKOHBI TpENOMIICHHS CcBeTa. AOCONIOTHBIA IOKa3aTelb
npenoMieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIi yroja IOJHOIO BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus cBeta. CioxHbIN cocTaB 6enoro cBera. LIBer.

CoOuparomue W paccewBarolye JIHH3bI. ToHKasg nuH3a. DOKYCHOE pPACCTOSHUE U
OIITUYECKasl CUjla TOHKOHM JuH3BL. [locTpoenue n3odpakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. HMurepdepenuuss cBera. KorepeHTHble HMCTOYHHKH. Y CIOBHUS
HaOJII0ICHNSI MAKCHMYMOB U MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceera. JudpakumonHas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA HA JU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa M TNpPaKTHYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToammapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs! ONTHKA, TU(paKIIHOHHAsT peléTKa,
MIOJISIPOU.

Jlemoncmpayuu

[TpsimonuHEtHOE pacHpOCTpaHEHUE, OTPaXEHUE W IpesoMieHHe cBeTa. OnTuueckue
pUOOPHIL.

ITonHoe BHyTpeHHee oTpaxeHue. Moneinb cBeToBoOa.

HccnenoBanue CBOMCTB N300paKEHUN B JIMH3AX.

Mopaenu MEKPOCKOIIA, TEIECKOIIA.

HaGmonenue naTepdepeHnnu cBera.



Habnronenue nudpakuuu cBera.

Habmronenue nucnepcuu cBeTa.

ITosrydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[TomydeHue ciekTpa ¢ TOMOMIbIO TU(PPAKIIMOHHON PEIIETKY.
Habmntonenue nonspusaiyy cBeTa.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul
N3mepenne nokasaresns NpeaoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHU B JIMH3AX.
Habmronenue nucrnepcuu cBeTa.

Pa3nea 6. OcHOBBI cieHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. [locTymarsl crienualbHONM TEOPUH
OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMme, IPUHLUI
OTHOCHUTEJIbHOCTH DWHIITEIHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHHU U COKPAILIEHUE JTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBs13b Macchl ¢ PJHEPTUEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIBl. DHEPTHUs OKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dnemenmol K6AHMOB0U ONMUKU

®otonsl. Popmyina [Tnanka cBs3u 3HEPrUH POTOHA C €r0 YACTOTOU. DHEPTHsI U UMITYJIbC
¢dorona.

OtkpeiTe u wuccnenoBanue ¢oroddpdexra. Ombiter A. I'. CroneroBa. 3akoHBI
¢doroaddexra. YpaBHenue DitHmTeitHa aus porospdexra. «Kpacnas rpanunay porosddexra.

Hasnenue cera. OnbitTel I1. H. JIeOenena.

XHUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoWCTBAa M NMPAKTUYECKOE NPHUMEHEHHe: (DOTOAIEMEHT, (OTONATUHK,
COJIHEYHas Oatapest, CBETOAUOI.

Jlemoncmpayuu

®oT03(eKT Ha YCTAaHOBKE ¢ IUHKOBOH IJIACTHHOM.

HccnenoBanue 3aKOHOB BHEIIHEro GpoTosdekra.

Ceeronuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pesepdopna nmo paccesnuro o -yactun. [lnanerapnas
mojenb atoma. Iloctynarsl bopa. M3nyuenue u norsiomienue GOTOHOB MPU MEPEXOJe aToMa ¢
OJIHOT'O YPOBHS 3HEpPTUU Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJIOPO/A.

BonHoBble cBolicTBa yactull. Bosnel e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHUE.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IMPHUMEHEHHUE: CIEKTPAJIbHBbIM aHaJIN3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

OmnpeneneHye JUIMHBI BOJIHBI J1a3epa.

Habnronenue muHeHYaThIX CIIEKTPOB U3TYUYCHHUS.

Jlazep.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

Habmnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe sa0po



OKCHEpUMEHTBI,  JIOKa3bIBAIOIIME  CJIOXKHOCTb  CTpoeHMss  saapa.  OTKphITHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio cocraBa paJuoakTUBHOTO H3ITyUeHHs.
CoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHA W HeWrTpoHa. HyknonHas moxpens siipa [eitzenOepra—VBaneHko.
3apsan sapa. MaccoBoe uucio sapa. M30Tonsl.

Anbda-pacnaa. DIEeKTPOHHBII U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuyeHue. 3aKoH
paaMoaKTUBHOTO pacnaja.

OHeprust cBsI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macchl saapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaktop. TepmosiaepHblit cunHTe3. [IpoOieMbl M MEPCIEKTUBBI  SIEPHOM
SHEPreTUKHU. DKOJIOTUUECKUE ACIIEKTHI SIEPHOI SHEPTETUKH.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOCHHUS U PETUCTPALIUH FIIEMEHTAPHBIX YacTHUII.

dynnameHTanbHbIE B3auMoAecTBUSA. EAMHCTBO (hrn3nyeckoi KapTHHBI MHpa.

TexHudeckue yCTpoOHWCTBa U NMPAKTUUECKOE NMPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SICPHBIA PEaKkTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTuMK MOHU3HUPYIOIINX YaCTHLL.

Yuenuuecxuu sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMHH U ACTPOPHU3UKHU

Ortanbl pa3BUTHA  acTpoHOMHMM. [IpuknamHoe UM MHMpPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMMUU.

Bun 3Bé31H0T0 Heba. Co3Be3ausi, spKue 3BE3/IbI, IIAHETHI, X BUIUMOE IBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. Mcrtounuk sHepruu ConHua u 3BE3H. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTUKU. /[luarpamMmma «CreKTpaJIbHbII KJIacC — CBETUMOCTDY. 3BE3/1bI INIABHON
IIOCJIE0BATEIBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBb» Juld  3BE31  IJIaBHOM
nocieaoBaTeabHoCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE INPEIACTABICHUA O
IIPOUCXOXACHNUHU U 3BotoLny CoslHIA U 3BE311. DTambl KU3HU 3BE3 .

Mneunsiit [1yTs — Hama ["anaktuka. [Tonoxenue u asuxenue Connua B ['anaktuke. Turbl
rajiakTuk. PanuoranakTuky u kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06isa. Pasberanme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.

MacmraGHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabaooenus

Habnronenust HeBOOPYKEHHBIM TIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUN
IUIsL ONIpe/IeNICHHsI TTOJIOKEeHU HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Habmronenus B teneckon Jlynsl, manet, Mieunoro [lyTu.

O0o0marniee noBTOpeHHE

Ponbp ¢u3uku ¥ acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIMATLHOW H
THYECKOU chepax AesITeIbHOCTH YEI0BEKA, POJIb U MECTO (PM3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4HOM KapTHHE MHpa, poiib (u3nueckoil Teopuu B (OPMHPOBAHUHU MPEICTABICHUH O
¢u3nueckoil KapTuHEe MHpA, MECTO (PU3UUECKON KapTUHBI MHpa B OOILEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTaBICHUN O IIPUPOJIE.

MexnpeamMeTHble CBA3U



N3zyuenmne kypca ¢usuku 6a30Boro ypoBHsS B 11 Kiacce ocyIIecTBiISETCS ¢ y4€ToM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvie nonamusi, CB3aHHBIE ¢ MU3YyYCHHEM METOJOB HAyYHOIO TO3HAHUS:
SBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3Mdeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
JKCIIEPUMEHT, MOCIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUYECKUE (YHKLIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPHI U MX
MPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, NMPOU3BOAHBIC 3JIEMEHTApHBIX (DYHKIHHA,
MIPU3HAKH OO0 TPEYTOJIbHUKOB, ONpEeeNICHHE TUIOIAAN TUIOCKUX (GUTyp U 00bEMa Ted.

buonoeusn: snekrpuueckue SIBICHUS B JKUBOW HpUpOAE, KoJeOaTeNbHbIC IBIKEHUS B
KUBOM IIpUPOJE, ONTUYECKHUE SBICHUSA B JKUBOW INPUPOJE, NCUCTBUE paJAvallUd Ha >KHUBBIC
OpraHU3MBl.

Xumua: CTPOGHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIETKU, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3eMJTH, 3aJIe)KU MAarHUTHBIX Py, POTOChEMKA 3€MHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUN.

Texnonozus: TAHUAN JIEKTpOIIEpEaayd, FTeHepaToOp NEPEMEHHOIO TOKA, JJIEKTPOJBUTATENb,
WHAYKIMOHHAs TeYb, pajnap, paJAuONpPUEMHHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COJTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yuyeOHOro mpenmMera «®PHU3UKa» Ha ypOBHE CpEeIHEro oOlIiero odpa3zoBaHuUs
(Oa30BBIi  ypOBEHb) JIOMKHO  O0ECHeuuTh  JOCTIDKEHHE  CIEAYIOMIMX  JTMYHOCTHBIX,
MeTarnpeIMETHBIX U MPEeIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOTo mpeamera «Dusnka» JOKHBI OTpaxaTb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHHH, COOTBETCTBYIOIIUMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOILECTBa,
pacupeHe XU3HEHHOTO OMNbITa M ONbITa JIEATEIBHOCTH B IMPOLECCE Peau3allMid OCHOBHBIX
HaTpaBJICHUH BOCITUTATEIBHOMN JESTEILHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOr0 BOCIUTAHMS:

o Cc(OPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH O0YYaroIerocsi Kak aKTHUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIECTBa;

o OPUHATHE  TPAJUIHUOHHBIX  OOIICYETOBEYECKMX  TyMAHHUCTHUECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

o TFOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpPEcax TIPaKIaHCKOIO
o0I1ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEeIbHON OpraHU3allu;

o YMEHUE B3aMMOJEUCTBOBATh C COLMAIIBHBIMA UHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKUIMSMU ¥ HA3HAUYCHUEM;

o TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTH POCCUIMCKON TPAkKIaHCKON MICHTUIHOCTH, MTATPUOTHU3MA;

o LIECHHOCTHOE OTHOLIEHUWE K TOCYIApCTBEHHBIM CHUMBOJAM, JOCTHKECHUIM

POCCHUICKHX YUEHBIX B 001acTH (U3UKH U TEXHUKH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

o CIIOCOOHOCTh OIEHUBATh CUTYyallMI0 W TPUHUMATh OCO3HAHHBIC pEUICHMUS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B JIESITEIbHOCTU
y4€HOrO;

o OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYIYIIETO;
4) 3cTeTHYECKOro BOCTIUTAHMS:
° OCTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYasg JCTETHKY HAay4YHOI'O TBOPYECTBA,

MPHUCYIIETO PU3NIECKON HAYKE;

5) TPy10BOr0 BOCIIUTAHUA:

o MHTEpEC K pa3nmuyHbIM cepam mpodeccHoHaANbHON AeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3HMKOM M TEXHUKOH, YMEHHE COBEPIIaTh 0OCO3HAHHBIN BBIOOp Oy ymiei mpodeccun
1 peaTn30BbIBATh COOCTBEHHBIC KU3HECHHBIC TLIAHBL;

o TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHUIO B 0OJIACTH
(U3HUKY HA TPOTSHKEHUH BCEH KU3HU;

6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

o c(OPMUPOBAHHOCTh  AKOJIOTHYECKON  KYJIBTYpBl, OCO3HAHHE TJ00aIhHOTO
XapakTepa dKOJOTHIECKUX MPOoOIIeM;

e IJIAHUPOBAHUE M OCYLIECTBJIICHUE JCHUCTBHM B OKPY)KAIOLIEH CpPEAE Ha OCHOBE
3HAHUA LEJIEeH YCTOMYMBOIO Pa3BUTHs YEI0BEUECTBA;

o paciipeHre OmbITa ACSITEILHOCTH SKOJIOTHYECKON HAMpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pr3mKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

J c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKHU;
J OCO3HAHME IICHHOCTU HAYYHOH JesITeIbHOCTH, TOTOBHOCThH B IPOLIECCE M3YUEHUS

(GU3MKN OCYHIECTBIATh NPOCKTHYIO M HCCIEIOBATEIbCKYIO JEATEIBHOCTh MHIMBHIYaTbHO U B
rpymIe.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBbie Jornuyeckue geiicTrBud:

° CaMOCTOSITENIEHO (POPMYJIMPOBATh U aKTyalIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

o OHpC,Z[eJI}ITB neian ACATCIBbHOCTHU, 3aJaBaThb napaMeTpLI )41 KpI/ITepI/II/I nux
JIOCTYDKCHMS,

° BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEYMS] B paccMaTpUBaeMbIX (hU3MUYECKUX
SIBJICHHUAX,

° pa3pabarbiBaTh IJIaH peIIEHHs MpoOJIeMbl € Y4Y€TOM aHaiu3a HMEIOIIUXCS
MaTE€pPUAJIbHBIX U HEMATEPHUAJILHBIX PECYPCOB;

o BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTL, OLICHHUBATH COOTBCTCTBUC pe?)y.]IBTaTOB
neiaaM, OICHUBATD pI/ICKI/I HOCICACTBHUU ACATCIBbHOCTH,

° KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSAX pEaIbHOTO, BUPTYaJILHOTO U
KOM6HHHp0BaHHOFO B3aMMOICHCTBUS;

L] paBBI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peIJ_IeHI/II/I KN3HCHHBIX Hp06HeM.

ba3oBble uccienoBarebckue JeHCTBYSA:

o BJIaACTH Hay‘{HOfI TepMHHOHOFHeﬁ, KIIFOUEBBIMU IIOHATUSIMHU U METOAAaMHU

¢du3nveckoil HayKH;



o BIIQ/ICTh HABBIKAMHU Y4E€OHO-HUCCIIENOBATEIILCKOW M MPOCKTHON NEATEThbHOCTH B
obnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSTEIHLHOMY IIOMCKY METOJIOB
pelnieHus 3a1a4 (pU3NIecKoro CoepiKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

° BIIQJICTh BHUJAMH JIEATEIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETANH, TPEOOPA30BaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYyalHsX, B TOM
qHcIIe IPHU CO3/1aHUM YUEOHBIX IPOEKTOB B 00J1aCTH (PU3HKH;

o BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyalIM3UPOBATh 3a/1a4y, BBIIBUTATh
TUIOTE3Y €€ PelIeHus, HAXOIUTh apTYMEHTHI JJIs J0Ka3aTelIbCTBA CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

J aHAJM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUS 3a/Ja4H PE3yJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

o CTaBUTh U  (QOpPMYNHPOBaTH COOCTBEHHbIE 3aayd B  00pa3oBaTeIbHOMN
NesITeIbHOCTH, B TOM YHUCIIE TIPU U3YUCHUU (PU3UKY;

J JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

o yMETh NEPEeHOCUTh 3HaHMA 10 (QU3UKE B  NPAKTUYECKYyI0  001acTh
KHU3HEIEATECITLHOCTH;

J yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

J BBIJIBUTaTh HOBbIE UJCH, IPEAIaraTh OPUTrHHAIIBHBIC ITOIX0/Ibl M PEILICHHS;

J CTaBUTH MPOOJIEMBI U 33[a4H, JOIMyCKAIOIIUE aIbTePHATUBHBIEC PEIICHHUS.

Paborta ¢ unopmanmeii:

. BJIAJIETh HAaBbIKAMH IOJyuyeHHs] HH(pOpMAMU (PU3NYECKOTO COICpKAHUSA U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh MOUCK, aHAIIN3, CUCTEMATH3AIHUIO 1
MHTEpIpeTannio HHPOPMALUU Pa3IHYHBIX BUJOB U ()OPM IpE/ICTaBICHUS;

J OLIEHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

J HCTOJIb30BATh CPEACTBAa HH(POPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3a1ad C COOIIOeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, THTUEHBI, PecypcocOepeKeHusl, IPABOBbIX H
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

J CO3/1aBaTh TEKCThI (PM3MUECKOTO COACPIKAaHUS B PA3NUYHBIX (hopMaTax ¢ y4yEToMm
Ha3Ha4YeHUs HHPOPMALIUH U LIEJIEBOM ayAUTOPUH, BHIOMpAs ONITUMAIIEHYIO (OPMY ITPEICTABICHHS
U BU3yaJIH3alllu.

KoMMmyHunkaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUS:

o OCYIIECTBIIATH OOLIEHHE Ha YPOKaX (PU3UKU U BO BHEYPOUHOH JI€STEILHOCTH;

o pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

o Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOO TOUYKY 3PEHMUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;

L4 MNOHUMATb MW HUCIHOJB30BATH IIPCHUMYIICCTBA KOMaHI[HOﬁ u I/IHI[I/IBI/I,Z[yaJIBHOI\/’I
paboThI;

o BBIOMPATH TEMATHUKY U METO/Ibl COBMECTHBIX ACUCTBUI C yU4ETOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEH Ka)KJIOTO 4JICHA KOJUICKTHBA;

L4 IMPpUHHUMATh LHCJIN COBMECTHOM ACATCIIbHOCTHU, OPraHU30BbIBATh U KOOPAUHUPOBATDH

JEUCTBHUS 110 €€ NJOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIIPENENIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

o OLIEHMBATh KayeCTBO CBOETO BKJIAZa W KAXKJIOTO yYaCTHHKAa KOMAaHIbl B OOIIWI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
o IpeajgaraTb HOBBIE IPOEKTHI, OLIEHMBATb MJAEH C T[IO3ULUHU HOBU3HBI,

OPUTHMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;



L4 OCYHICCTBJIATH MMO3UTHBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTYyAlUAX,
MPOSABJIATH TBOPYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATUBHBIM.

PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusanms:

J CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO JEATEIBHOCTh B 00J]1acTH
(U3MKN ¥ aCTPOHOMUH, BBISIBIISITH POOJIEMBI, CTABUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

J CaMOCTOSITENIbHO COCTaBJIATH IJIAH PEIIEHUs] pacuETHBIX M KaueCTBEHHBIX 3ajad,
IUTaH BBINIOJHEHUS TPAKTHYECKOH padOThl ¢ y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

J JlaBaTh OLIEHKY HOBBIM CUTYallUsM;
J pacuMpsATh paMK1 y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHHIA;
o JenaTb  OCO3HAaHHBIK  BBIOOp, apryMeHTUpOBaThb ero, Oparb Ha cels
OTBETCTBEHHOCTD 32 PEIICHUE;
o OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
o CIOCOOCTBOBATh (DOPMUPOBAHHUIO U TPOSBICHHUIO SPYAULUN B 00JIACTH (U3UKH,

MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

o JaBaTh OLIEHKY HOBBIM CHUTyalUssM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

o BJIAJICTh HABBIKAMH TO3HABATENILHOW PEe(IEKCUN KaK OCO3HAHHS COBEpIIACMBIX
JNEUCTBUN U MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

o UCTOJIb30BaTh NPUEMBI pedIeKCHM Ui OLIEHKU CHUTYyallud, BbIOOpa BEPHOTO
peuieHus;

o YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

o [IPUHUMATh MOTHBBI M apryMEHTBl JpPYTHX IIPU aHaIu3€ pPe3yJbTaToB
NEeATEIbHOCTH;

o NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U IOCTOMHCTBA;

o [IPUHUMATh MOTHBBI M apryMEHTBl JpPYTHX IIPU aHAIu3€ pPe3yJIbTaToB
NEATEIbHOCTH;

o MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

o B mpornecce TOCTHKEHUS JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHUS IPOrPAMMBI 110

¢usuke I ypOBHS CpenHero oOmero oOpa3oBaHUs Yy OOyYalOIIMXCS COBEPLICHCTBYETCS
SMOIMOHAIBHBIA HHTEIUIEKT, MPEANOJIAralouIii c(hOPMUPOBAHHOCTD:

J CaMOCO3HaHUS, BKIJIIOYAIOMIET0 CHOCOOHOCTh TMOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BHUJETh HANpPABICHUS PA3BUTUS COOCTBEHHOH HMOIMOHAIBHOW CcQephl, OBITh
yYBEpEHHBIM B cele;

J CaMOpETYJIMPOBAaHMUS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTHh aJanTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

o BHYTPEHHEH MOTHBALlMM, BKJIKOYAIOIIEH CTPEMIICHHE K JOCTWIKCHHMIO LEIU U
ycrexy, ONTUMHU3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEH;
o SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh IOHHMMATh 3MOLMOHAIBHOE COCTOSTHUE

ApYTuX, YYUTHIBAaTh €r0 NPU OCYIIECTBICHHUH OOLICHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;

o COLIMAJIHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBAaTh OTHOMICHUS C
JIPYTUMH JIOABMH, 3200THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.



HNPEIMETHBIE PE3YJIbTATHI

K xoniy obydenus B 10 kiacce mpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

o JEeMOHCTPHPOBATh Ha TMpUMepax poidb U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHON KApTUHBI MUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B
IIPAKTUYECKOU NEeATEIbHOCTH JIIOJICH;

o YUUTBIBATh TPAHUIBI NPUMEHEHHS  HW3YYEHHBIX  (PU3MUECKUX  MOJIENEH:
MaTepuaabHas TOYKA, HMHEPIUAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TENO, MAeaTbHBIN
ra3, MOJEIU CTPOCHUS I'a30B, )KUAKOCTEH U TBEPIBIX TEJ, TOUCUYHBIN dJIEKTPUUYECKUN 3aps]l IIPH
penieHnn GU3MIECKUX 3a7a4;

o pacrio3HaBaTh (U3UYECKUE SIBICHHUSA (IIPOLECChl) M OOBACHATH MX Ha OCHOBE
3aKOHOB ~ MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOM  TEOpUM  CTPOCHMsS  BellleCTBA U
AJIEKTPOAMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABMXKEHHE, CBOOOIHOE
najiecHue TeJ, JBWKCHHE IO OKPY)KHOCTH, HWHEpIHs, B3aHUMOACUCTBHE Tei, Iuddy3us,
OpOYHOBCKOE JBM)KCHUE, CTPOSHHUE >KUIKOCTEH M TBEPIBIX TEN, U3MEHEHHE 00BEMa Ten Mpu
HarpeBaHuu (OXJIAXK/IECHUHU), TEIUIOBOE PABHOBECHE, HCIApPEHHE, KOHJEHCAIMs, IUIaBJICHHE,
KPUCTAJUIM3aLUsl, KUIICHHUE, BJIa>KHOCTh BO3/1yXa, [IOBBILLIEHUE 1aBJICHU I'a3a [IPU €r0 HArPEBaHUU
B 3aKPBITOM COCYJI€, CBSI3b MEXK/y ITapaMETPAMM COCTOSHUA ra3a B U30IIPOLIECCAX, MIEKTPU3ALUs
TeJI, B3aUMOJICHCTBUE 3apsI0B;

o ONMCHIBATh MEXAHMYECKOE JBIDKEHHE, HCHONb3ysd (U3NYECKUE BEIUYHHBIL:
KOOPJMHATA, IIyTh, IEPEMEILIECHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUIA, MUMILYJbC Tela,
KUHETHYECKasi JHEprus, IMOTCHLHUANbHAs OHHEPrus, MeXaHWuyeckas paboTa, MeXaHHWYecKas
MOIITHOCTb; MPH ONHCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOIB3YyEeMbIX BETMYHH,
uX OOO3HAYCHHMS W EOUHMIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOLINE MAHHYIO (DU3UYECKYIO
BEJIMYHHY C JPYTMMH BEITUYMHAMU;

o ONKCBIBATh U3YUYEHHBIC TEIIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS, UCIIOJb3Ys
¢u3nueckue BENMYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpeAHsAs KHHETHYECKas »HEprus
XaO0THYECKOI0 JBHXKCHHUS MOJIEKYJI, CPEAHEKBAJApaTU4Hasih CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS »Heprus, padora rasza, K0d()(UIMEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUTaTeNs; IPU ONMCAHUU MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI MCIIOIb3yEMbIX BETMYHH,
uX OOO3HAYCHHMS W EJUHMIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOLINE MAHHYIO (DU3UYECKYIO
BEJINYUHY C IPYTUMHU BEJIIMYUHAM;

o ONNCBIBATh H3YUYCHHBIE DJJIEKTPUYECKHE CBOMCTBA BEILIECTBA U DJJIEKTPUUYECCKUE
ABJICHUS (IIPOLIECCHI), UCIIONB3YS (PU3NUECKUE BEIMUUHBL: AIEKTPHUUECKUH 3aps], SJTEKTPHUECKOe
1oJIe, HANpPsKEHHOCTH I10JIS, IOTEHLHAJ, Pa3HOCTh IOTEHIMAJIOB; IPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJIB3YEMBIX BEIMYMH, WX OO0O03HAUECHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIMYUHAMM,

o aHAJTM3UPOBATh (PU3UUECKUE TPOLIECCHI U ABJICHUS, UCTIOIb3Ys (PU3HUECKUE 3aKOHBI
U IPUHLMIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHeHUs
MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHUs UMILYJIbCA, IIPUHLIUII CYNIEPIIO3ULIUNA CUJI, IIPUHLINII
PaBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, a30BbIC 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOM DHEPIMU TEIUIOBOIO JBUYKEHUS
MOJIEKYJT ¢ a0COJIOTHOM TemIepaTrypoil, MepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOTO 3apsi/a, 3aKkoH KyoHa, mpy 3TOM pa3inyaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIOBUS (TpaHHIIbI, 0071acTH) MIPUMEHUMOCTH;

o OOBSICHSITh OCHOBHBIC MPHHIIUIBI JACHCTBHSI MAIllWH, MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3IuyaTh yCIOBHUS UX OE30MACHOTO MCIIOIH30BaHUS B IIOBCETHEBHOM KU3HU;
o BBITIONTHATH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UYECKUX SIBJICHUN U TIPOIIECCOB

C HCIOJNIb30BaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MNpH 3TOM (HOPMYIHPOBATH



npobaemMy/3agady U rurnoTe3y yd4eOHOro 3KCIIepUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OMBIT M (POPMYITUPOBATH BHIBOJIBL;

o OCYILECTBIISATh MPSIMbIE M KOCBEHHBIE H3MEPEHHs (PU3HMUECKUX BEIUYHH, IPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHsS U HCIIONB30BaTh H3BECTHBIE METOMbI OICHKH
MIOTPELIHOCTEN U3MEPEHU;

o HCCIIEI0BATh 3aBUCUMOCTH MEXY (PU3NYECKMMHU BEIMYMHAMU C HCIIOIB30BaHUEM
OpSAMBIX HW3MEPEHUH, TNpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
MOJIYYSHHOH 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH B BUE Ta0IMIl ¥ rpa)uKOB, JeJIaTh BHIBOJIBI IO
pe3ysibTaTaM MCCIIEI0BAHNS;

o co0uro1aTh nMpaBuiia 6e3011acHOT0 TPY/1a IIPH MPOBEICHUN UCCIICOBAHUHN B paMKax
yu4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOW M IMPOEKTHOW JIEATENIbHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOHCTB U J1a00opaTopHOro 000py10BaHHUS;

o pemaTh pacuy€THbIC 33Ja4u C SBHO 33JJaHHOM (PU3UUECKON MOIENBIO, UCTIONb3YS
¢u3nveckre 3aKOHbI U MPUHIMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYUHBI U (OPMYIbI, HEOOXOIUMbIE Ui €€ pelieHHs,
MIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTH MOJIy4€HHOT'O 3HAUeHUST (PH3UUECKON BETMYUHBI;

o pelarh KadyeCTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUUBYIO
LEMOYKY PpacCyXJIEHHH C ONMOpoi Ha M3Y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (hu3uyeckue
SIBJICHUS;

o MCTOJIBb30BaTh MPH PEUICHUH YYeOHBIX 3a/1ad COBPEMEHHBbIE HH(OPMaIMOHHBIE
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMN W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW HMH(POpPMALIMU, MOJYYEHHOH W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJTM3UPOBATh MOTyYaeMylo HH(POPMAIIHUIO;

o NPUBOANUTH TPUMEPHI BKJIAZa POCCUICKHX M 3apyOekKHbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE NPOIIECCOB OKPYXKAIOIIEro MHpA, B Pa3BUTHUE TEXHUKH H
TEXHOJIOTH;

o UCTOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKEe B MOBCEAHEBHOM JKU3HU IS
obecrieyeHus: 6€30MaCHOCTH MPU OOPALIEHUHU C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3JJ0POBbS U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolei cpere;

o paboTaTh B rpymIie ¢ BHIIOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, TNIAHUPOBATh
paboTy rpymnmbl, palHoOHAIBHO paclpeleNiaTh O0S3aHHOCTH M IUIAHUPOBATh JESATEIHHOCTH B
HECTaHJApPTHBIX CUTyalUsX, aJ€KBAaTHO OLIEHMBAaTh BKJIAJ Ka)KIOrO M3 YYaCTHUKOB IpYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy obyudenus B 11 kiacce mpeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIINXCSI YMEHUH:

o JEeMOHCTPHPOBATh Ha TMpUMepax poidb U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAYyYHON KApTUHBI MUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B
MPAKTUYECKOH IeATENHOCTH JIIOJIeH, IIeTIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MHPA;

o YUUTBIBATh TPAHULBI IPUMEHEHUS] U3YyYCHHBIX (DPU3MYECKHX MOJIENEH: TOUSUHBIN
ANEKTPUYECKUH 3apsi, JIyd CBETA, TOUEUHBIN HCTOUHUK CBETA, sIA€pHAsi MOJIE€Ib ATOMA, HyKJIOHHAs
MOJIEJIb AaTOMHOTO Si/ipa MPH pelieHNH (U3NIECKUX 3a/1a4;

o pacrio3HaBaTh (U3UYECKUE SIBICHHUSA (IIPOLECChl) M OOBACHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHMKH M KBAaHTOBOH (DM3UKHU: AJIEKTPHUECKAs MPOBOJUMOCTH, TEILJIOBOE,
CBETOBOE, XUMHYECKOE, MarHUTHOE JEHCTBUS  TOKA, B3aUMOJCIHCTBHE  MAarHWTOB,
ANIEKTPOMAarHuTHasT MHAYKLUSA, JACHCTBUE MAarHUTHOIO IIOJIsI Ha IPOBOJHUK C TOKOM U
IBIDKYIIMICS — 3apsii,  OJEKTPOMAarHUTHbIE  KoJeOaHUsT W BOJHBI,  NPSIMOJUHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHWe, NpeloMieHue, uHTepdepeHuus, audpakuus Hu
MOJISIpU3aIusl CBETa, AUCTepcusi cBeta, ¢otodnekrpudeckuit apdext (pororddexr), cBeToBoE
JaBJICHWE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHas U
HCKYCCTBEHHAs paJlOAaKTUBHOCTH;



J ONUCHIBATh HW3yYEHHBIC CBOMCTBAa BellecTBAa (MJIEKTPUUYECKHE, MAarHUTHBIE,
OINTUYECKHUE, HIIEKTPUYECKYIO NMPOBOJAUMOCTD PA3IMYHBIX CPEN) U AJIEKTPOMATrHUTHBIC SBJICHUS
(mporiecchl), HCMONB3YS (PU3MUYECKUE BEIMYMHBL: JJIEKTPUUECKUH 3apsija, cuja TOKa,
AJIEKTPUYECKOE HAIpPsDKEHUE, DIEKTPUYECKOE COMPOTUBICHHE, PAa3sHOCTh IOTEHIMAJIOB,
AJIEKTPOABIDKYIIAS CHJIa, padoTa TOKa, WHAYKLUUS MarHUTHOTO IOJs, cuia Ammepa, cuia
JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUYECKOT0 M MarHUTHOTO MOJIeH, Iepuo u
yacToTa KojeOaHUi B KoieOaTeIbHOM KOHTYpE, 3aps U CHIIa TOKa B MPOLIECCe TAPMOHHUYECKUX
3JIEKTPOMArHUTHBIX KoJe0aHWH, (OKYCHOE pacCTOSHHE M ONTHUYECKas CHJIa JIMH3bI, IpH
OIMCaHUHU MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIOIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS
U eMHUIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTUMH
BEJIMYMHAMU;

J OIMCHIBATh U3yUEHHBIC KBAHTOBBIC SIBICHUS U MPOIIECCHI, UCHIOIB3Ys (PH3UUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTUs H
uMIyibc (OTOHA, TEpPUOJ TMOJIypacmlana, SHEprus CBSA3M aTOMHBIX Sep, MPH OMHUCAHUH
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYCHHUS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNUE (PU3UUECKOI BETMUNHBL;

J aHAJTM3UPOBATh (PU3UUECKUE MPOLIECCHI U ABJICHUS, UCTIOIb3Ys (PU3HMUECKUE 3aKOHBI
U TpUHIMIB: 3akoH OMa, 3aKOHBI MOCTENOBATEIBHOTO M MApaUICIbHOTO COCIUHEHHS
IIPOBOJHUKOB, 3aKkOH J[xoyns—JIeHma, 3akOH 3JIEKTPOMAarHUTHOM HMHIYKLHMH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIpOCTPAaHEHHs CBETA, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHHE DiiHIITelHA 17151 poTo3(hekTa, 3aKOH COXpaHEHHUs YHEPTUH, 3aKOH COXPaHEHHUS
UMITYyJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTo 3apsia, 3aKOH COXPAHEHUS MacCOBOIO YHCIa,
noctynatel bopa, 3akOH paJMOAaKTHBHOTO pacmajga, MpU 3TOM pasinyaTh CJIOBECHYIO
(bOopMyIHpPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAXEHHWE M yCIOBHsA (TpaHHUIBI, 00JacTH)
IPUMEHUMOCTH;

° OMpeEATh HAMpaBJICHUE BEKTOpPAa MHIAYKIWKW MAarHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JlopeHna;

° CTPOUTHh U OMHCHIBATH M300paKEHUE, CO3/IaBaeMOE IJIOCKHM 3epKallOM, TOHKOM
JIMH30M;

° BBITIONTHATH YKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3UUYECKUX SIBJICHUN U TIPOIIECCOB

C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEpEHMi: MNpH 3TOM (OPMYIHPOBATH
npobaemMy/3agady U rurnoTe3y ydeOHOro SKCIIepUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OMBIT M (POPMYITUPOBATH BHIBOJIBL;

o OCYILECTBIISATh MPSIMbIE M KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEITUYHH, IPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHsST U HCIIONB30BaTh H3BECTHBIE METOJbI OICHKH
MIOTPELIHOCTEN U3MEPEHU;

o UCCIIEIOBAaTh 3aBUCHMOCTH (DPU3MYECKUX BEIMYUH C MCIOJIB30BAHMEM MPSIMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJbTaThl HMOJIYYECHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJIE TAOJIUIl U TpaUKOB, J1eNIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIIEIOBaHMS;

o co0uro1aTh nMpaBuiia 6e3011acHOT0 TPY/1a IIPH MPOBEICHUN UCCIIEOBAaHUHN B paMKax
yu4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOHCTB U 1a00paToOpHOro 000pyI0BaHHUS;

o pemaTh pacu€THbIC 33a4d C SBHO 33JaHHOM (PU3UUECKON MOIENbIO, UCTIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BHIOMPATh (U3NUECKYIO
MOJIeNIb, BBIIENATH (U3NYECKHE BEIMYUHBI U (OPMYJbI, HEOOXOIAUMbIE IS €€ peleHHs,
MIPOBOJUTH PAcU€Thl M OLICHUBATh PEAIbHOCTH IOJIy4€HHOT'0 3HAaUeHUS! (PH3UUECKOM BETMUUHBI;



o peniaTh KadyeCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTUYECKH HEIPOTUBOPECUMBYIO
LEMOYKY PpacCyXJIEHHH C ONMOpoi Ha M3Y4YCHHBbIC 3aKOHbI, 3aKOHOMEPHOCTH U (hu3uyeckue
SIBJICHUS;

o UCTIOJB30BaTh MPH PEUICHUH YYEOHBIX 3a/1ad COBPEMEHHbIE HH(OpMaIMOHHBIE
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW HMH(POpPMALMU, MOJYYCHHOH W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJTM3UPOBATh MOJyYaeMylo HH(POPMAIIHUIO;

o OOBSICHATh NMPUHLMIBI ASUCTBUS MAIIMH, MPHOOPOB U TEXHUYECKHX YCTPOUCTB,
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCETHEBHOM KU3HU;
o NPUBOAUTH TPUMEPHI BKJIAZa POCCHUHCKHX M 3apyOekKHbIX YUYEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, B OOBSCHEHHE TPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTH;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW JKU3HU IS
obecrnievueHrs 0€30MaCHOCTH MPU OOPAIIEHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPAHEHUS 3JI0POBbS U COOIOICHUS HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

° paboTaTh B IPYIIE C BEINOTHEHUEM Pa3IMYHbIX COUATBHBIX POJICH, IITAHUPOBATH
paboTy TpymNIbl, PalMOHAIBHO pPACIPENCTsATh OOS3aHHOCTH W IIAHHUPOBAThH JAEATEIHHOCTH B
HECTAaHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLICHUBATh BKJIAJ Ka)XIOTO U3 YYaCTHUKOB IPYIIbI B
pElIeHre paccMaTPUBAEMON TPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyecTBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM
Ne n/mm Kontpoabnbie | IlpakTHyeckune
MPOrpaMMsbl Bcero
padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U METObI HAYYHOTO )
' O3HAHHUS
Hroro no pasneny 2

Paszgen 2. MEXAHUKA

2.1 Kunematuka 5

2.2 JnHnamuka 7

23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1
KUHETHYECKOW TEOpHUU
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperaTHble COCTOSIHUS 5
' BemiecTBa. Ma3oBbie MEPEXO/IbI
Hroro no pazneny 24

Paznea 4. JIEKTPOJAMHAMUKA

4.1 DnexTpocTaThKa 10 1 1
49 IToCTOSIHHBIN NEKTPUUYECKUH TOK. 12 1 1
Toxku B pa3nuyHbIX cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63 4 4

I[TPOTPAMME




11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoaunuyecTBO 4acoB

Ne n/m
MPOrpaMMbI Bcero | Koutpoabnbie | IIpakTnuyeckue
padoThI padoThI
Pazaen 1. JIEKTPOJIUHAMMUKA
11 MarnutHoe moiJe. 1 1 3
DneKTpoMarHuTHasi UHAYKIUs
Hroro no pasgeny 11
Pasznea 2. KOJIEBAHUS 1 BOJIHbBI
21 Mexanuueckue u 9 1
ANEKTPOMArHUTHBIC KOJeOaHuUs
29 Mexanuueckue u 5 1
3J€KTPOMAarHUTHBIE BOJIHBI
2.3 Omnruka 10 3
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBBI cIENIMANIBHOM Teopun

3.1 4 1
OTHOCHUTEJIBHOCTH
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTHI KBAaHTOBOW ONTUKHU 6
4.2 Crpoenue atoma 4
4.3 AToMHOE 51pO 5
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DneMeHTHl aCTPOHOMUU U
acTpou3uku

7

1

Hroro no pazneny

7

Pa3nea 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O6o0m1aroriee MOBTOPEHNE 4
Hroro no pasneny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O0 68 4 7

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue

padoThI

Jara
U3YYeHUS

duznka —
MPUPOJE.
METOBI

Hayka o
Hayunslie
ITO3HAHUS
OKPY’KaloILero Mupa

Pone u mecto pusuku B
(dbopmupoBaHUU
COBPEMEHHOM  Hay4YHOU
KapTHHBI MUpa, B
MIPaKTUYECKOU

NeITeIbHOCTH JII0JIEH

MexaHu4deckoe
JIBIKCHHE.
OTHOCHUTEILHOCTD
MEXaHHYECKOTO
JIBMJKCHMS.
[Tepememenue,
CKOPOCTb, YCKOPEHUE

PaBHOMepHOE
MIPSIMOJIMHENHOE
JBUYKEHUE

PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE
JBUYKEHUE

CBobogHOE najicHue.
YckopeHue CBOOOTHOTO

najcHus

KpuBonuneiinoe
JBIKCHUE. JIBr>KeHUe
MaTepUaIbHOU TOYKHU IO

OKPY>KHOCTH

[TpunIMn
OTHOCHUTEIILHOCTH
lNanunes. MaepuuanbHbie
CUCTEMBI OTCYeTaA.

[Tepssiit 3ak0oH HproTOHA




Macca Ttema. Cuna.
[IpuHnun cynepno3uuuu
cuin.  Bropoir  3akoH
Hrrotona s
MaTepuaIbHON TOYKH

10

Tpernii 3akoH HproToHa
JUIS MaTepHalbHBIX
TOYEK

11

3akoH BCEMHUPHOIO
TATOTEHHUS. Cuna
TSDKECTH. IlepBas
KOCMHYECKasi CKOPOCTh

12

Cuna ynpyroct. 3akoH
I'ykxa. Bec Tena

13

Cuna TPEHUS.
Koadpduuuent Tpenwus.
Cuna  comnpoTHBIECHHUSA
IpU JBIKEHUH Tela B
KHJIKOCTH WU Taze

14

ITocTynarensHoe u
BpalaTeIbHOE

IBIKEHUE  aOCOIIOTHO
TBEpHOro tema. MoMeHT
cunel. Ilmewo  cuibl
VYcenosus paBHOBeCHS
TBEPIOTO TeIIa

15

NMnynec MarepuanbHOU
TOYKH, CUCTEMBI
MaTepUaJIbHBIX  TOYEK.
Wmnynbe cunibl.  3aKoH
COXpaHEHUs1 HMILyJIbCA.
PeakTuBHOE nBUXKEHUE

16

PaGora u MOIHOCTH
CHUJIBI. Kunernueckas
SHEPIUs MaTepuaabHOU
toukn. Teopema 00
W3MEHEHUU

KMHETUYECKOU SHEPruu

17

ITorenumanpHas
JHEPIHUsl.
IToreHumanpHas SHEpPrus

yapyro




nepopMHUPOBAHHON
NPY>KUHBL.
IToreHumanpHas SHEpPrus
Tena BOJIM3U
MMOBEPXHOCTU 3eMIIN

18

IToreHnumanpHbIE u
HEINOTEHIUAIbHbIE CHUJIBIL.
Cas3pb paboThI
HEIMOTEHIUAIbHBIX CHUII C
U3MEHEHUEM
MEXaHUYECKOU DHEpPruu
CUCTEMBI T€l. 3aKOH
COXpaHEeHUs
MEXaHUYECKON YHEPTrUun

19

JlaGopatopHass ~ pabota
«HccnenoBanue  cBs3U
paboThI CHJIBI c
HU3MEHEHUEM
MEXaHUYECKOU DHEpPruu
Tena Ha npuMepe
pacTsLKEHUST PE3UHOBOTO
KIyTay

20

Konrponsnas pabora mo
TeMe «Kunemaruka.
Jnnamuka. 3aKOHBI
COXPAHCHUS B MEXaHHUKE)

21

OCHOBHBIE  TOJIOXKEHUS
MOJIEKYJISIPHO-

KUHETHUYECKOM  TEOpHHU.
bpoyHOBCKOE NBHXKECHHE.

Huddysus

22

XapakTep IBWXKECHHUS U
B3aMMOJCHCTBUS YaCTHIL
BEIIECTRA. Mogenu
CTPOECHUSA ra3os,
JKUAJIKOCTEX M TBEPABIX
T

23

Macca MOJIEKYIL.
KonuuecTtBo Bemiectna.
[TocTostnHas ABoraapo

24

TemmoBoe  paBHOBECHE.
Temneparypa u €€




HU3MEPEHHUE. [Txamna
teMmriepatyp Llenbcus

25

WUneansueiii taz3 8 MKT.

OcHOBHOE  ypaBHEHHE
MKT

26

AbconoTHas
TEeMIlepaTypa Kak Mepa
CpeaHeld KHHETUYECKOU
SHEPIUU JIBIKEHUSI
MOJIEKYIL VYpaBHeHue
MenneneeBa-
Knaneiipona

27

3aKkoH JanbToHa.
T"a30BEIC 3aKOHEI

28

JlaGopatopHass ~ paboTa
«Hccnenosanue
3aBUCUMOCTH MEXTY
napaMeTpaMu COCTOSTHHS
Pa3pex)EeHHOTO ra3ay

29

N3onpoueccer B
nacaJbHOM TIa3c¢ MU HX
rpaduyueckoe
npeaAcTaBJICHUC

30

BnyTtpeHHsAs SHEprus
TEPMOJINHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
m3meHenus. KomuuectBo
TEIUIOTBI W paboTa.
BnyTtpeHHsAs SHEprus
0JIHOATOMHOTO
UJeaIbHOrOo Tra3a

31

Bunel reruionepenaun

32

VYienpHas TEMI0EMKOCTH
BemecTBa. KoimuecTBO
TEIIOTHI npu
TeIUIonepeaye.
AnmabaTHBIN nporecc

33

Ilepsbrit 3aKOH
TEPMOJMHAMUKA M €r0
IIPUMEHEHHE K
u3omnpoueccam




HeoGpatumocts
IPOLIECCOB B TIPHPOJE.

34 -
Bropoi 3aKOH
TEPMOJIUHAMUKHU

35 [IpuHiun gedcTBus u
KII/I TermoBoi MaiHbI

36 Huxn Kapno u ero KITJ{
DKOJI0ru4ecKue

37 poOIEMBI
TEIUIOPHEPTETUKU
Oo6o06maromuit YpOK

18 «MonekynsipHas (huzMKa.
OcHoBBI
TEPMOIUHAMUKI
Konrponsnas pabora mo

39 TeMe  «MonekyspHas
¢duzuka. OcHOBBI
TEPMOIUHAMUKI
[Tapoo6pazoBanue u

40 KOHJICHCALIHSL.
Hcnapenue u xurexnue
AGcomoTHas u

41 OTHOCHUTEJIbHAs
BJIQ)KHOCTh BO3yXa.
Hacpiennsiit nap
TBépnoe TEJIO.
Kpucrannuueckue u
amopQHbIe Tena.

47 AHunzoTponusi  CBOMCTB
KPUCTAJLIOB. Kunxue
KpUCTAJUIBI.
CoBpeMeHHbIE
MaTepuaibl
[LnaBnenue u

43 KpHUCTAJIIIN3aLUsl.
VY nenbHas TEIJI0Ta
riaBneHus. CyOnumanus

44 YpaBHEHHE  TEIIOBOrO
Oanmanca

45 DnekTpuzaius TeIl.

OnexTpuueckud  3aps.




JIBa BUJa DIEKTPUUECKUX

3aps0B
IIpoBonHMKH,
TUBJIEKTPUKU u

46 MOJIYTIPOBOTHUKHU. 3aKOH
COXPaHEHHUS
ANEKTPUYECKOTO 3apsaaa
B3anmopencreue

47 3apsanoB. 3akoH Kyiona.
Toueunslii
JIEKTPUYECKUN 3apsi]
Hanpsxéanocts
ANEKTPUYECKOTO  TOJISL.

48 [IpuHnun cynepno3uuuu
AJIEKTPUYECKUX  TOJIEH.
JInHuy HanPsKEHHOCTH
Pabota cuIl

49 AJEKTPOCTATUYECKOTO
IOJIAL. [Torennuann.
PasHocTh noreHnuanos
[IpoBonHMKH
TUBJIEKTPUKU B

50 ANEKTPOCTATUYECKOM
noste.  Jludnexkrpuyeckas
IIPOHULIAEMOCTD

51 ONEeKTPOEMKOCTD.
Konnencarop
DneKTPOEMKOCTh

5 IJIOCKOTO KOHJIEHcaTopa.
OHepruss  3apsKEHHOIO
KOHJIEHCaTopa
JlaGopatopHass ~ paboTa

53 "N3mepenue
JIEKTPOEMKOCTH
KOHJeHcaTopa"
[IpuHiun pedcTBus U
IIPUMEHEHNE
KOHJIEHCATOPOB,

54 KOIIMPOBAJILHOTO
amnrnapara, CTPYHHOIO
IIPUHTEpA.

DneKkTpocTaTudecKas




3alluTa. 3azeMiicHHE
AJIEKTPONPUOOPOB

55

DnexTpuuecKui TOK,
yCJIOBHS ero
CYILIECTBOBAHUSI.
[TocTostnubIil TOK. Cuna
TOKA. Hanpsioxenue.
ComnpotuBienue. 3aKoH
OmMa jy1st yyacTka Lenu

56

ITocnenmoBaTennHOE,
napaiesIbHOE,
CMEIIIAaHHOE COEAMHEHUE
IIPOBOJHUKOB.
JlaGopatopHass ~ pabota
«M3yyeHne cMelanHoro
COEIMHEHUS
PE3UCTOPOBY

0.5

57

Pabora ®W  MOIIHOCTB
ANEKTPUYECKOTO  TOKA.
3akon Jlxxoyns-Jlenua

58

3akoH Oma [l MOJHOM
(3aMKHYTOI)
3JIEKTPUYECKON LIETIN.
KopoTtkoe  3ambikanue.
JlaGopatopHass ~ pabota
«M3mepenne S1C
UCTOYHHKA TOKAa U €ro
BHYTPEHHET O
COIIPOTHBIICHHSD)

0.5

59

Pe3epBHbIit YPOK.
Konrponsnas pabora mo
TEeMe
"OnexTponuHamuka"  /
Bcepoccuiickas
poBepoyHas paboTa

60

Ob6o06maromuit YpOK
«DneKTpoAuHaMHUKay  /
Bcepocculickas
poBepoyHas paboTa

61

OnexTpoHHas
MPOBOAUMOCTh TBEPABIX
METAJUIOB. 3aBUCUMOCTD




COINIPOTUBIICHUS
METaJJIOB oT
TEMIEPATYPHI.
CBepxnpoBOIUMOCTb
ONeKTpUYeCKUid TOK B

62 BAKyyMe. CaoiicTBa 1
AJIEKTPOHHBIX ITyYKOB
[TonynpoBoaHMKH, — UX
coOCTBEeHHAs u
IIPUMECHAsI

63 HpO]iOI[I/IMOCTB. 1
CaoiicTBa p—n-
nepexona.
[TonynpoBOAHUKOBBIE
pubOpHI
ONeKTpUYeCKUid TOK B
pacTBOopax M pacIuiaBax

64 ANEKTPOJIUTOB. 1
DNeKTpOoIUTHYECKAS
JUCCOLMAIHS.
OnexTponu3
ONeKTpUUeCKUid TOK B
ra3ax.

65 CaMocTosATenbHBIN " 1
HECaMOCTOSITEIbHBIN
pa3psa. Monunus. [1nasma
DNEeKTpUYECKUE
npuOOpPHI M YCTPOUCTBA U

66 ux IIPaKTUYECKOE 1
npumeHenue. IIpasuna
TEXHUKU 0€30I1aCHOCTH
Konrponsnas pabora mo
TeEME «NEKTPOCTATHKA.

67 [TocTosanHBIM ) 1
ANEKTPUIECKUI TOK.
Toku B pasiIMyHBIX
cpenax»
PesepBHbIit YPOK.

68 Ob6o0maromuii  ypok 1o 1
temam 10 knacca

OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




11 KJIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYecKkue
padoThI

Jara
U3YYeHUS

ITocTossHHBIC MArHUTHI U
ux B3aMMOJICHCTBHE.
MarauTtHoe noJie.
Bexkrop MarHuTHOM
WHIAYKIUH. JIunnn
MAarHUTHOM UHIYKLIMH

MaruuTtHoe oJje
MPOBOJIHUKA C TOKOM.
OmnbIT Opcrena.
BzaumopeiicTBue
MIPOBOJIHUKOB C TOKOM

JlaGopatopHass ~ paboTa
«3yyeHne MarHuTHOIO
I10JIs1 KaTYIIKH C TOKOM»

JleiicTBue  MarHUTHOTO
MoJisi Ha MPOBOJHUK C
TokoM. Cuna Awmrmepa.
JlaGopatopHass ~ paboTa
«HccnenoBanue
JIEUCTBUSL ITOCTOSIHHOTO
MarHuTa Ha pPaMKy C
TOKOM

JleficTBIE =~ MarHUTHOTO
MOoJsl Ha JBHXKYLIYIOCS
3apsSOKEHHYIO  YacTHILy.
Cuna Jlopenma. PaGora
cuiel JIopeHna

DneKTpoMarHuTHas
AHIAYKIUA. IToTok
BEKTOpa MarHuTHOMU
UHAYKIWH. S1C
WHIYKLUH. 3akou
3JIEKTPOMArHUTHOU
nHaykuuu Gapanes

JlaGopatopHass ~ paboTa
«UccnenoBanue sBICHUSA




3JIEKTPOMArHUTHOU
UHAYKIAW»

NHIyKTUBHOCTS.

SIBiIeHME CAaMOMHIYKIIUH.
SC CaMOMHTyKI1H.
DHeprust MarHUTHOTO
MOJIsI KaTYUIKU C TOKOM.
DNEeKTPOMarHuTHOE MOJIe

TexHuueckue
yCTpOMCTBA 51 Hx
MPUMEHEHHUE:
MOCTOSIHHBIE ~ MAarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb,
YCKOPHUTEIIH
3JIEMEHTAPHBIX  YaCTHLI,
WHIYKIMOHHAs I1e4b

10

Ob6o06maromuit YpOK
«MarnurtHoe oJe.
DneKTpoMarHuTHas
WHIYKIUS

11

Konrponsnas pabora no
TeMe «MarauTHoe Ioie.
DneKTpoMarHuTHas
WHIYKIUS

12

CBoOoaHbIE
MeXaHUYeCKue
KoJIeOaHusI.
I'apmoHnueckue
KosnebaHus. YpaBHEHHE
TrapMOHUYECKUX
KoJIeOaHUH.
IIpeBpamienue 3aepruu

13

JlaGopatopHass ~ paboTa
«Hccnenosanue
3aBUCUMOCTH  TIepHOfa
MaJbIX KoJjeOaHUil rpy3a
Ha HUTH OT JJIUHBI HUTH U
MAacchbl Ipy3a»

14

KonebarenbHbiil KOHTYP.
CBobonHBIE
ANEKTPOMATrHUTHBIC




Koe0aHusI B HIACATIHLHOM
Kose0aTeTbHOM KOHTYPE.
Amnanorus MEKY
MeXaHUIECKUMHU u
ANEKTPOMATrHUTHBIMH
KoJIEOaHUSIMHU

15

®opmyna Tomcona.
3aKoH COXPaHEHHUS
SHEPIUHU B HJICAIBHOM
Kosie0aTeIbHOM KOHTYpE

16

IIpencrasieHue 0
3aTyXarlux
KOJICOAHUSAX.
BriHyX1cHHBIE
MEXaHUYECKUE
konebanus.  Pe3onanc.
BriHyX1cHHBIE
AJIEKTPOMAarHUTHBIE
Kose0aHus

17

IlepeMeHnHbII TOK.
CunycougaibHbIN

IIEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJIHOE H
JICHCTBYIOIIIEE 3HAYCHUE
CHJIBI TOKA U HaIIPSDKEHUS

18

Tpancdopmarop.
IIpousBoacTso, nepenaya
u norpebieHue
JJIEKTPUYECKON SJHEPTUU

19

VYerpolicTBo u
MIPAaKTHUYECKOE
IIPUMEHEHHE
JJIEKTPUYECKOTO 3BOHKA,
reLeparopa
IIEPEMEHHOI0 TOKA,
JIMHUH 3JIEKTpolepesayd

20

OKOJIOTUYECKHE  PUCKU
npu IPOM3BOJICTBE
AJIEKTPOIHEPTUU.
Kynberypa
WCTIOJIb30BAHUS




3JIEKTPOIHEPTUU B
HOBCEIHEBHOU KU3HU

21

MexaHudecKrue  BOJIHBI,
yCIIOBUS
pacnpocTpaHEeHusl.
Ilepuon. Ckopoctb
pacnpocTpaHeHus u
JUIMHA BOJIHBI.
ITonepeunslie u
IIPOJIOJIbHBIE BOJIHBI

22

3Byk. CKOpoCTb 3BYyKa.
I'poMKoOCTB 3BYyKa.
Breicora Tona. TemOp
3ByKa

23

DNEeKTpOMarHuTHbIE

BOJIHBI, WX CBOMHCTBa M
CKOPOCTB. [Txamna
3J€KTPOMAarHUTHBIX BOJIH

24

[IpuHIMITBEI pagUOCBSI3H U
TeneBHAcHUSA. Pa3Butne
CpPENCTB CBSI3H.
Pagnomokanus

25

KonTponbHas pabora
«Komnebauudg 1 BOIHBD)

26

[IpssMonuneiHOe
pacnpoCcTpaHEHUE CBETa
B OJHOpPOIHOM cpene.
ToueuHslid HUCTOYHUK
ceera. JIyu cBera

27

OTtpaxxenue CBETa.
3aKoHbI OTpaKE€HUs
CBeTA. ITocTpoenue
M300paXeHUH B IIOCKOM
3epKkaie

28

[Ipenomienue CBETa.
[TonHoe BHYTPEHHEE
orpaxeHnue. [Ipenenbubii
yromu IIOJIHOTO
BHYTPEHHETO OTPAKECHHUS

29

Jlaboparopuass ~ pabota
«M3mepeHne mokazaTens
MIPEIOMIICHUS CTEKIIa)




30

JIun3bI. [Toctpoenue
M300paXeHU! B JIMH3E.
dopmyiia TOHKOMU JINH3BI.
YBeIUueHUE JINH3BI

31

JlaGopatopHass ~ paboTa
«HccnenoBanre CBOMCTB
M300paXeHUI B TUH3AX)

32

Jucnepcus CBETa.
CnoxHbIf cocTaB 6€510r0
CBeTa. IIBer.
JlaGopatopHass ~ pabota
«Habmonenue
TUCTIEPCUU CBETa»

33

Wntepdepennust  cBeta.
Hudpaxmus CBeTa.
HudpakimonHas
peméTka

34

[TonepedyHOCTh CBETOBBIX
BOJIH. [Honsapuzanus
cBeTa

35

Onrtuyeckue npuOOpsl U
YCTPOMCTBA U YCIOBHUS UX
6e30macHoro
MPUMECHECHHUS

36

I'panuipl IpUMEHUMOCTH
KJIACCUYECKOU

MexaHuku. IlocTymatel
CIIEeLUAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

37

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameneHue BpEMEHU H
COKpallleHHe JUTNHBI

38

OHeprus M HMIIYJIbC
PEIATUBUCTCKOU
gacTULbl. CBSI3b MaccChl C
SHEPTUEU U HMITYJIbCOM.
OHeprus Mokost

39

KonTponbHas pabora
«Onruka. OcHoBBI
CIIELUAJIbHON TEOpUHU
OTHOCHUTEIIEHOCTH»




40

@DOTOHBI. dopmyna
IInanka. Oneprus u
uMIyibe (oToHa

41

OTtkpbiTHE u
HCCIIeZIOBaHHE
dotordpdexra. OmbITh A.
I'. CroneroBa

42

3akoHbsl  (oTorddexTa.
VYpaBHeHue DitHmITEIHA
e ¢doroaddexra.
«Kpacnas TrpaHULa»

dotorddekra

43

JaBnenue ceta. OMbBITHI
I1. H. JleOenena.
XUMHUYECKOe JIeHCTBUE
CBeTa

44

TexHuueckue
YCTpOMCTBA u
MPAKTUIECKOE
MIPUMECHECHHE:
(hOTORIIEMEHT,
dboTomaTUMK, COTHEYHAS
Oarapesi, CBETOIHO.T

45

Pemenue 3amau mo teme
«DIeMeHTBl KBaHTOBOU
OITUKN»

46

Mopens atoma ToMcoHa.
Omnwitel  Pesepdopaa mo
paccesHUI0 0-4aCTHLL.
IInanerapnas MOJEb
aToma

47

IToctynartsr bopa

48

N3nyyenue u
MOTJIONMEHNEe  (POTOHOB
IIpU TIEPEXOoJe aToMa C
OJIHOTO YpPOBHSI 3HEPIUH
Ha JIPYTOM. Buast
CIIEKTPOB

49

BonnoBsie CBOMCTBaA
YaCTHII. Bonnbl ne
bpoiins.
KopnyckynsipHo-




BOJIHOBOM Jyanu3M.
CrnionTanHoe u
BBIHYKJICHHOE
U3ITy4YeHue

50

OTtkpbiTHE
PaZlnOaKTUBHOCTH.
OmnbiTel Peszepdopna mo
OIPEIETICHUI0  COCTaBa
PazlnoOaKTUBHOTO
U3ITyYCeHUs

51

CaoiicTBa anb(a-, Oeta-,
raMma-u3Iy9eHusl.
Bnusgune
PaarOaKTUBHOCTH Ha
KHUBBIC OpPTaHU3MBI

52

OTkpblTHE TPOTOHA U
HEUTpOHA. H3otomsl.
Anbda-pacnan.
ONEeKTPOHHBIN "
MIO3UTPOHHBIN Oera-
pacman. I'amma-
U3Iy4YeHUe

53

OHeprus CBsI3U HyKJIOHOB
B saape. SAnepHbie
peaKLuu. Snepusiii
peakTop. [IpoGnemst,
MIEPCIIEKTUBBI,
9KOJIOTMUECKNE ACIIEKTBI
SIICPHOM SHEPTEeTUKH

54

DneMeHTapHbIe YaCTHUIIbI.
OTkpblTHE  TIO3UTPOHA.
Metoasl HaOMIONEHUS U
perucTpanuu
3J€MEHTapHBIX  YacTHII.
Kpyrunbrit CTOJI
«DyHIaMEHTAIbHBIE
B3aMMOICHCTBHS.
EnunacTBO  pusmyeckoii
KapTUHBI MUPA»

55

Oransl pa3BUTHUA
aACTPOHOMHH.
[Ipuxnagnoe Hu




MHPOBO33PEHYECKOE

3HAYEHUE ACTPOHOMHUH.
Bung 3Bé3mHoro HeOa.
Co3zBe3nus, SIpKUe
3BE3ObI, IIJIAHETBI, HX
BUIUMOC JBHKCHUE.
ConHeyHas cucTeMa

56

Connize. Conneunas
aKTUBHOCTL. VICTOYHHK
sHeprun CoJlHILIA U 3BE3]T

57

3BE31bI, HMX OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/BI
IJ1aBHOU
I10CJIEJOBATEIbHOCTH.
Buytpennee  crpoeHue
3BE3. CoBpemeHHbIE
IIPEICTaBICHUS 0
IIPOUCXOXKACHNUN u
spomornn  ConHuoa H
3BE3 ]

58

Mineunsii ITyts — Hama
I'amaktuka. IlonoxeHue
u asmwxkenue ComnHia B
T'anaktuke. TamakTwku.
UépHble ObIppl B sApax
raJJakTHUK

59

Bcenennas. Pasberanue
rajgakTHK. Teopus
bousbmioro B3pbIBa.
PennkroBoe wu3nydeHue.
MeraranakTuka

60

Hepemiennsie npoGieMsl
aCTPOHOMUHU

61

KonTponbHas pabora
«DIJIEeMEHThl aCTPOHOMMHU
U acTpO(UZUKI»

62

Ob6o06maromuit YPOK.
Ponb ¢buzuku u
aCTPOHOMUU B
3KOHOMHYECKOH,
TEXHOJIOTMYECKOM,
COLIMAJIbBHOM M ATUYECKOM




chepax  ACATENHLHOCTH
YenoBeKa

O06o0maromuii YPOK.
Pone u mMecto ¢usuku u

63 aCTPOHOMHUU B 1
COBPEMEHHOM  Hay4YHOU
KapTHHE MHpa
Oo6o06maromuit YPOK.

Ponb buznueckoit

64 TeOpHH B (HOpMUPOBAHIH 1
MIPEACTABICHUI 0
¢buznveckoi KapTHUHE
MUpa
Oo6o06maromuit YPOK.
Mecro dusnueckoit
KapTUHBI MUpa B 00IIeM

65 pany COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX
MIPEACTABICHUI 0
npupoe
PesepBHbIit YPOK.

66 MarnutHOE T0JIE. 1
DneKTpoMarHuTHas
WHTYKIUS
PesepBHbIit YPOK.

67 OnTuxka. OcHoBBI 1
CIeLUAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH
Pezepubiit YPOK.

68 KBanroBas ¢dusuka. 1
OneMeHTbl aCTPOHOMMHU
U acTpo(u3uKU

OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




YYEBHO-METO/IUYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOI'O
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