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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mpu
oOydeHnH ux Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3alrUd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O HauOojee OOLIMX 3aKOHaX IPHUPOJIbI, BbICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHUS [IPU BBINOJHEHUH UMH YUEOHBIX HCCIIEOBAaHUMN.

B ocHOBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOieMamu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobsiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCS (hu3mveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELICHUIO DPACcYETHBIX M Ka4E€CTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. J[7s KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IMUKIa. B kaOuHeTe (HM3UKH JTOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O0ECICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHUYECKUX MPAKTHYECKUX pPaboT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHnne yMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs PelieHneM CIeAYIOMUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckoll MoJenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETrO OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COJAEPKAHUE OBYUEHUSA
10 KVIACC
Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. Haydynble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcnepuMeHTa W TEOPUM B IPOLIECCE TO3HAHUS MPUPOBIL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (OPMHUPOBAHUMU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEepUAIbBHOM TOUYKH, UX MPOEKLUHUH HA OCHU CHUCTEMBI KOOpJMHAT.
CrnoxeHue nepeMeIIeHil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpPSMOJIMHEWHOE ABMkeHHe. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MYTH U [EPEMEIICHUs
MaTepHaIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHue. [[BUKEHHME  MATEpUAIBHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctb. [lepuoa u yacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIMIOMETP,
IBHKEHHUE CHAPSA0B, LICIIHbIE U PEMEHHBIE ITEpeJayn.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKEHUS.

[IpeobpazoBanue ABMKEHUHN C UCIIONIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[laneHne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnionenne nBwxkeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Hamnpasiienne ckopocTH Ipy ABUKEHUHN 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO IBUXKEHHUS C LEIBI0 ONPEIEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCTIC/IOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBM>KEeHUS Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HbroTOHA 1151 MaTepuaabHbIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoadduumeHt tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOAIIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM TMOIbEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAKOIIUX B NPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToreniuanbHas SHEprus yOpyro
nehopMupoBaHHOW  TpyKuHbL.  [loTeHUManbHAas  SHEprus  Tejaa  BOJIM3U
NOBEPXHOCTH 3E€MJIU.

[ToreHnmanbHble WM HEMNOTECHIMAJbHBIE  CHJIBIL. CBsi3b paboOTHI
HEMOTEHIMAJBHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW HIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMXEHUE.

[lepexoa MOTEHIIMATBEHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSIHBIX MasTHHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUHU U HX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YacTUL BelIeCTBA. Mojaenu CTpOeHUs Ta30B, KXUJIKOCTEU H
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonndecTBo BemectBa. [loctositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mogens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HAeaNbHOr0 rasza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeaHEW KWHETHYECKOW SHEPruH TEIUIOBOTO ABWKEHUS dYactull rasza. lllkana



temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BelIeCTBa, QoTrorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBor MammHbL [lukn KapHo m ero kosdduimeHT moje3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3meneHne BHYTpeHHEW HSHEPrUM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3Jyxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPaHUsi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmonanusn eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHMKM, OUANEKTPUKU U MOJYNPOBOAHUKU. 3aKOH COXPAHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — AiekTpuyeckoro mnoss.  [IpuHumn

CYIEPHO3UIUM DJICKTPUUYECKUX TOJIeH. JIMHUM HANpsKEHHOCTH SJIEKTPUYECKOTO
TOJIA.



Pabora cun  anekrpocratudeckoro  moiss.  Ilorennuman.  Pa3HocThb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3IEKTPU30BAHHBIX TET.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMU U IUDJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJMHEHUE TPOBOIHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEKTpOHHAsi  NPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIepMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOABMKYIIEH CHUIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE JABMKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.
11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAas UHOYKYU

IlocTossHHbIE  MarauThl.  B3amMopgencTBHE  NOCTOSHHBIX ~ MarHuTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JIWMHUM MarHUTHOU
WHJIYKIUH TMOJIs1 TOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA C TOkoM. KapTuHa JMHUN WHIYKIUU
MarHMTHOTO TMOJISI JJIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHOM Tosie. PaGota cuibl Jlopenna.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [IOTOK BekTOpa MarHUTHOWM
WHIYKIUUA. OJEKTPOABMIKYIAST CHJIA HWHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Tmoje. DJIEKTPOABUXKYINAs CUJIa HHIYKIUUA B
MPOBOJHUKE, JBHXKYIIIEMCS TOCTYATEIbHO B OHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBJE€HME CaMOMHAYKIIMU. OJICKTPOABWKYIAsS CHUJIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, SJICKTPOJBHUIraTENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE HIEKTPOHHOTO MyYKa MArHUTHBIM ITOJIEM.

JIvHUY UHAYKIUK MarHUTHOTO TOJIS.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABWKYIIEH CHJIBI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHATHOIO MOTOKa.

SIBneHne caMOMHIYKIIUY.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Paspnen S. Kosne0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHEe  KoseOaHMUs.
INapmonnyeckue konebanus. Ilepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YpPaBHEHHE TapMOHMYECKHUX
kosieOanuii. [IpeBpalienre sHeprun Npu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KojJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHTYpe. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJCATHHOM KOJIEOATEILHOM KOHTYPE.

[IpencraBiieHne o 3aTyxaromKUX KojieOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLEE 3HAUYEHUE CHUJIbI TOKA U
HaIpsSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOU
SHEPrur. DKOJOTHYECKHE PUCKH IPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BAHUSA YIIEKTPOIHEPTUH B IIOBCEIHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHCHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CHUCTEMBbl (HPYKUHHBIN HIN
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHMIA.

Habnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHMUSI.



OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM —COEAMHEHWM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUH JIEKTPONEPEIAUH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHne NEPEMEHHOTO TOKa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BoOJHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh 3IEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U NMPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpakeHus: M NpeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMI.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpaKEHUE,
MpeIOMJICHHE, TTOIApU3aIs, TUPpaKius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIydu cBera. TouedHbI HICTOYHHK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomiue u pacceuBarolue JUH3bL. ToHKass JnuH3a. DoKycHOE
paccTosiHHME M ONTHYecKass cuia TOHKOW JuH3bl. IlocTpoeHue wm3o0pakeHuid B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M TPEIIOMIIEHUE CBETA.
OnTudeckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucnepcuu cBeTa.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenne nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune nmokasaresns NpeaoMIIEHUS CTEKIIA.

UccnenoBanne cBOMCTB U300pa’keHU B TMH3AX.

Hab6monenne nucnepcuu cBera.

Paspnes 6. OcHOBBI crieNMAIbLHON TEOPUH OTHOCUTEIBHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUN OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUIAHEL.

OHeprus U UMIYJIbC PEIATUBUCTCKON YACTHLIBL.

CBs13b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dotoadpdexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnienue ceeta. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHudeckue ycCTpoWCTBA U MPAKTUYECKOE TPUMEHEHHE: (HOTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Ilemoncmpayuu

®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioineHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEW SHEPIUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmtonenue nuHeM4aTbiX CIEKTPOB U3TyUCHHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3aydeHUs.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio aapa. M3oronsl.

Anbda-pacman. DNEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. ["amma-
U3JIy4YeHHE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. edext maccsl spa.

SnepHble peakuuu. JleneHue u CUHTE3 s1€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
SIZICPHOM YHEPTETUKU. DKOJTOTUUECKUE ACTIEKTHI SAEPHON IHEPTETUKHU.

DnieMeHTapHble YacTUIbl. OTKPBITHE MTO3UTPOHA.

Metopl HAOIIOACHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHIL.

dyHnaMeHTaabHbIe B3auMoiecTBUs. EAUHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKh€ 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JBUKEHHE.

Conneunas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3.
3BE3M1bl, UX OCHOBHBIE XapaKTEpPUCTUKU. [[narpamMma «CHeKTpajbHbIA Klacc —
CBETUMOCTbY». 3BE31bl TJIABHON MOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J T[JIABHOM IIOCIIECIOBATEIBHOCTA. BHYTpEeHHEE CTpOoeHue
3B€311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3Bontounn CoiHIa U
3BE3/1. DTambl )KMU3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoramaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKTHUK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJI ONpEe/IeNICHUs MOJOXKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, POJib PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
bu3uYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 11 Kilacce ocyuiecTBIsIETCS ¢
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeOTpadUN U TEXHOIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 06bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3JIeKA MArHUTHBIX PV,
doTochEMKa 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozcua: JMHUM DIEKTpPONEpenad, TE€HEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHIYKLIHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



INIAHUPYEMBIE PE3VYJBTATHBI OCBOEHHUS IPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHET'O OBHIEI'O OBPA30OBAHUSA
OcBoenue yueOHoOro mnpeamera «®du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus (6a30BbIA YPOBEHB) JOKHO OOECNEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YNbTATHl OCBOEHUS yueOHOTo npeaMera «Du3nKay» JOJIKHBI
OoTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEH NO3UIMENH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 O0OIEeCTBa, PACUIMPEHHUE >KU3HEHHOTO
OMbITAa U OMbITA JESITEILHOCTH B IMPOILIECCE peaM3allid OCHOBHBIX HaIPaBJICHUM
BOCHUTATENIbHON JESTENbHOCTH, B TOM YHCJIE B YACTH:
1) rpa’sKaaHCKOr0 BOCIMTAHUSA:
c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBA;
NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPATHYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B MHTEpPECaxX TIPakIaHCKOIrO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;
yMEHHE B3aUMOJICHCTBOBATh C COIIMAIIbBHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JIeATETbHOCTH;
2) NaTPUOTHYECKOT0 BOCTIMTAHUS
c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
NaTPUOTU3MA,
[IEHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;
3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS
c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEICHNUS;
CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC pPEILEHUS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;
OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHHE YCTOWIMBOTO OyIyIIEro;
4) 3cTeTHYECKOT0 BOCTIMTAHUS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
MPUCYIIETO (PU3NUYECKOU HAYKE;
5) Tpy10BOTr0 BOCIIMTAHUS:



HMHTEpEC K pa3nuHbIM cdepaM MpoPecCUOHATBLHONU NEATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpbl, OCO3HaHWE TJIOOATHLHOTO
XapakTepa AKOJOTUUECKUX MPo0eM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue OmbiTa JSATETbHOCTH JKOJOTHYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JeATEeNIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydeHuss  (U3MKA  OCYIIECTBIATH  MNPOCKTHYIO U HCCIEJI0BATEIIBCKYIO
NeSATeIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbBTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3oBble jornueckue AecTBUA:

CaMOCTOATENIbHO  (QOpMYyIHpPOBaTH M aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3aJaBaTh IApaMEeTPbl U KPUTEPUH HX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTHM U MPOTHUBOPEYMST B  paccMaTpPUBAEMbIX
(U3UYECKUX SBIICHUAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepualibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JI€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

ba3oBble nucciaenoBaTe/ibCKue 1eCTBUA:

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMU MOHITHUSIMH U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HABBIKAMHU Y4EOHO-HUCCIIEIOBATEIILCKON U MPOEKTHOM JEATENbHOCTU
B 00nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY



METOJIOB pelIeHUs 3a/1ay (U3MYECKOrOo COACpNKAHUS, MPUMEHEHHUIO Pa3IuYHBIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpETallid, NpeoOpa3oBaHUIO U MPUMEHEHUI0 B PA3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Yy €€ peIIeHHs, HaXOIUTh apryMEHTHl ISl J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJadd  Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
NESATeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBUKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TMEPEHOCUTh 3HaHUs 1O (U3UMKE B TNPAKTUUYECKYIO 00JacTb
KU3HEEATEIHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICHU, MIPEJjIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHNUS,

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTEePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMH TOJy4YeHUs WHGOOpMAIUU (PU3UUECKOTO COJIEpKaHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOWCK, AHAJIN3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U GopM
pEACTaBICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIONIb30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX U  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJAEpKAaHWS B PA3IMYHBIX (QopMarax ¢
y4€TOM Ha3zHa4YeHUsS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTTU3aIIHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3MKU ¥ BO BHEYPOUHOU JESITEIIHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboThI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JEHUCTBHU C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJE€HA KOJJIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKAaTh PE3YJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PA3IMYHBIX
CUTYAIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.
PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIIEHUS PACUYETHBIX U KAayeCTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO SPYAWIMA B 0O0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIbHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHd KakK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUU NI OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peLIeHUS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpH aHAIU3€ PE3yIbTaTOB
NeATEeNbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMpH aHAIU3€ Pe3yIbTaTOB
NeSATeNbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTmkeHUs JIMUYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
mo ¢u3MKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUS Yy OOY4YarOIIUXCS
COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, peAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOUYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HAIlPaBJIECHUs Pa3BUTUS COOCTBEHHOW SMOILIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTpPEHHEW MOTHUBAIIMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHKEHUIO 1ETU U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH MCXOMAS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOILIMOHATBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIIEHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU JIEITEIbHOCTH JIOJIEN;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUUYECKUH 3aps]l PU pelIeHuU (PU3NUECKUX 3a]a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKON TEOpHH CTPOCHHS BEIIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMaJCHUE Tel, JBWKEHHE 110 OKPYXHOCTH, HHEpIUs,
B3auMojieicTBUe Tel, AuQy3usi, OPOYHOBCKOE JTBHKEHHUE, CTPOCHUE >KUIAKOCTEH



1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCALMS, TUIABICHUE, KPUCTAJUIM3AIMUS, KUIICHHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIECHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrHs, MOTCHIMaIbHas YHEPTUsi, MEeXaHU4YecKasl
paboTa, MexXaHWYeCKass MOIIHOCTh, NPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI MCHOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U €JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY,

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUUYECKOTO JBIIKCHHUS MOJICKYJI, CpEIHEKBaIpaTHIHASL
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENS, TPU ONMUCAHUM
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMBIX BEJIHWYMH, UX
0o0O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUN 3aps/l,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD IMOJIS, MOTEHIMAJ, PA3HOCTh MOTECHIINAJIOB;
IpU OINKCAHWW TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TMPOILIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHUE
3aKOHBI W MIPUHIMUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, TPHUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX 0€30MacCHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;



BBITIOJIHSITh OKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBICHUM U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHMS M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIAIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3aJ1auu
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUe BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4i: BRICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUNBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHOW M HAyYHO-TIOMYJSIpHOW MH(POpPMAIUH, TTOTYyUYeHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B MOBCEIHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTe B TpyNIe C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAlUSIX, aJI€KBaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMoi MpoOJIeMBbl.



K xonmy obyuenuss B 11 Kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUHM, B IPAKTUYECKOW ACATEIBHOCTU JIIOACH, LIEJIOCTHOCTh U €IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOI'0 fJipa MpU PElIeHUU (PU3HUECKHX
3a7ay;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3MKU: DJIEKTpUUYECKas MPOBOJUMOCTD,
TEILNIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUMWs, JIEUCTBHE MArHUTHOIO IIOJSA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, JJIEKTPOMArHUTHBbIE KoJieOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMs  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekr), cBeToBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaToro CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHas U MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYUYCHHBLIC CBOMCTBaA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEBIC,
OIITHYCCKUC, QJICKTPHUYICCKYIO IMPpOBOAUMOCTD Pa3JINYHBIX cpen) 151

AIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECChI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuia, paboTa Toka,
UHIYKUWAST MarHUTHOrO Tmoyisi, cwia Awmmepa, cuia JlopeHna, WHIYKTHUBHOCTh
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, INEPUOJ M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHType, 3apsijl W CHJla TOKa B TIPOIECCE
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHUYECKAs] CHUJIA JIMH3BI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATH (PUIHUECKHIMA
CMBICII HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMMU;

ONMCHIBATH H3YYEHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3YS
¢usznyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |
4acToTa CBETa, SHEPIrUsi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPrusl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (OU3UYECKUN CMBICI
WCIIOJb3YEMbIX BEJIUYUH, MX OO0OO3HAYEHUS WU E€IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,



CBSA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUYHHBL;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pu3myeckue
3aKOHBI ¥ NMPUHLHUINBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MMAPAIIENBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH BJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeWHa nns goTtodddexra,
3aKOH COXPAaHEHHUS JHEPIuH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONPENEATh HAIIPABJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJII IPOBOJHHKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 1O MCCIEIOBAHUIO (U3UYECKUX SIBICHUUA H
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IPU 3ITOM
dopmynupoBaTh mpoOieMy/3ajady W THUIOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 IMPEMJIOKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN CMOCOO HM3MEPEHUS M HCIOJIb30BATh HM3BECTHBIE
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIb30BAHUEM
OpSIMBIX H3MEPEHHMM: TPH ITOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHI MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0ro1aTh npaBuia 0E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBaHUMN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIEOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THbIE 3aJa4dl C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BEIOWpATh (DU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusi, MPOBOAUTh PAcCUYETHl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3nvecKue sIBICHUs;

UCIIOJIb30BaTh  MpU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TpeACTaBIICHUS Y4eOHOW U Hay4YHO-TIOMYJSPHON MH(POpPMALIMU, MOTYyYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalLUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
Kourpoububie | IlpakTHyeckue
n/m | ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3rKa 1 METObI HAYYHOTO 9 bubnuotexa [JOK
' NO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo paznmeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMaTHka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2 7
Almamiia https://m.edso0.ru/7f41bf72
3aKOHBI COXpaHEHHUS B bubnuoreka [JOK
2.3 6 1 1
MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnuorexa [IOK
3.1 . 9 1
KMHETUYECKON TEOPUH https://m.edso0.ru/7f41bf72
bu6moreka [IOK
32 OCHOBEI TEPMOAMHAMIIKIL 10 L https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS
3.3 BemiecTBa. Ma3oBbie 5 bubmorexa [IOK
' n ' https://m.edso0.ru/7f41bf72
TIePEXO0/IbI
Utoro mo pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
4.1 10 1
ICKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosHHBIN Bu6 110K
noIMoTeKa
4.2 i .T 12 1 1
SUCKIPHACCIGIL TOR. T0KH B https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpellax
Hroro no paszneny 22
PezepBHoe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB 68 4 4
I10 ITPOI'PAMME



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

11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. DJIEKTPOAUHAMUKA
MaruauTHO€ ToJie. Bu6 110K
nonmorexa
11 11 1
UICKTPOMATHHTHAS 3 https://m.edsoo.ru/7f41c97c
WHTYKIIAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHudeckue u
2.1 3JICKTPOMarHUTHEIS 9 1 brbmorexa [OK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
29 MexaHudeckue u 5 1 bu6moreka [IOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edso0.ru/7f41c97c
23 OmnTiKa 10 3 bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 24
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPHHU OTHOCUTEJBbHOCTH
31 OcHOBBI CIEIMATBHOM 4 1 bubnuoreka [JOK
' TEOPUH OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
41 DNeMEeHTHI KBaHTOBOM 6 bubnuoreka [JOK
' ONTUKH https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
42 Crpocne atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOE JLPO https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHN

5.1 DNeMEeHTBI aCTPOHOMUU U 7 1 bubnuoreka [JOK
' acTpou3uKu https://m.edso0.ru/7f41c97¢c
Htoro no pazneny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE



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

6.1 Oo6oOmaroriee 4 bu6mmoreka [JOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuii ®uszuka 10 k. ®uszuka 10

kiacc. bazoBeiit 1 yriyOsieHHBIN ypoBeHb. YueOHuk. Mocksa. [IpocBenienue,
2020 r.

I'.4l. Maxumes, b.b. byxosues, B.M. Hapyrun ®u3uka 11 knacc. bazosbiit u
yriayOiaeHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.IL PeivmkeBuu. CoopHUK 3a1au 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

5.

Co6opnuk 3anau no ¢usuke 11 9 — 11 xknaccon. CocraButens ['.H. Crenanosa.
M.: «IIpocsenienue», 1996 r.

3ananus obpazoBatenbHOro noprana Pemry EI'D

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1.

I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®u3zuka 10 k. ®uszuka 10
kiacc. bazoBelii 1 yriyOsieHHBIN ypoBeHb. YueOHUK. MockBa. [IpocBernienue,

2020

I'.4. Mskumes, b.b. byxosues, B.M. Hapyrun ®uszuka 11 kiacc. bazoblii u
yrayOJIeHHBIM ypoBeHb. YueOHuk. Mocksa. [IpocBemenue. 2020

A.TI. PeimkeBuu. COopHUK 3a/1a4 110 ¢usuke. Mocksa, [Ipoda, 2005 - 2019 r.

Co6opnuk 3ana4 no ¢usuke 111 9 — 11 xkmaccos. CocraButens I'.H. Crenanosa.
M.: «IIpocBenienue», 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 kmacc. [Tocodue ms
obmeoOpa3oBarenbHBIX opranu3aiuid. Mocksa. [IpocBemenne. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocobue s
o01reo0pazoBaTenbHBIX Opranu3anuii. ba3oBblil U yriTyOJIeHHBIN YPOBEHb.
Mockasa. [Ipocsemienue. 2017 r.

COOpHHK TECTOBBIX 3aJaHUH I TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJIS.
®uzuka 10 knace. M.: «nTennext-Lentp», 2004 r.

C.M. Anapromeukun, A.C. CinyxaeBckuil. @usnka. «KoHCTpyKTOp»
CaMOCTOSITEJIbHBIX U KOHTPOJbHBIX padoT. 10 — 11 kmacchl.

[Toco6ue misa yaureneit. M.: [lpocsemenue, 2010



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

HasBanue caiita

Anpec caiita

A"HoTanus

Poccuiickuii

00111€00pa3oBaTEeIbHBIN

noprai

http://experiment.edu.ru

Nudopmanust 060 Bcex BUax
00pa3oBaTeNIbHON MPOAYKIIMHU U YCIIYT,
HOPMAaTUBHBIX JTIOKYMEHTaX (BKJIHOYas
o¢uIMaIbHbIE TEKCTHI), COOBITHUSIX
00pazoBaTeNbHON KU3ZHH.

Ennnas xojuieknusa
u(poBHIX
00pa3zoBaTebHBIX

pecypcoB

http://school-collection.edu.ru

B Kosnexnuu npeacraBieHbl HA0OpbI
U(pPOBBIX PECYPCOB K OOJIBLIIOMY
KOJIMYECTBY YUEOHHKOB,
pexoMeH10BaHHBIX MuHoOpHayku PD k
HCIIOJIF30BAaHUIO B IKoJIax Poccun,
MHHOBAIIMOHHBIE y4€OHO-METOINYECKHE
pa3paboOTKH, pa3HOOOpa3HbIE
TEMaTU4ECKHUE U ITPEIMETHBIEC KOJUIEKIIN,
a TaKke Jpyrue yuyeOHsble, KyJIbTYPHO-
IIPOCBETUTENBCKUE U TO3HABATCIIBHBIE
MaTEPHAJIBL.

denepanbHbIN LHEHTP

http://fcior.edu.ru

Caiit ®ILIIOP obecrieunBaer

MH(POPMAITMOHHO- KaTaJIOTU3aIHI0 3JIEKTPOHHBIX

00pazoBaTeIIbHBIX 00pa3oBaTeNIbHBIX PECYPCOB PA3IUYHOTO

pecypcoB (PLIMOP) THMA 32 CYET UCTIOJIb30BAHUS €MHOMN
WH()OPMAITMOHHOM MOJIETN METaIaHHBIX,
OCHOBaHHOM Ha cTtannapte LOM.

Caiit nns http://www.fizika.ru Ceronus cait — 310 601¢e 2000 aiinos:

npenoaaBaTesei y4eOHUKH, JTa0OPATOPHBIE U KOHTPOJIbHBIS

(bU3UKH, ydanuxcs v
HUX POJIATENEH

paboThl, TECTHI, PaKyIbTATUB U MHOTOE-
MHOTO€ JIPYToe.

College.ru: ®usnka

http://college.ru/fizika/

Bb1 MOKeTe MOCMOTPETh B OTKPHITOM
JOCTyIe y4eOHUK, BKIIFOUEHHBIN B KypC
"Otkpsitas @usuka" (YUYEBHUK),
nopaboTaTh C MHTEPaKTUBHBIMU Java-
anmuieramu o puszuke (MOIEJIN),
otBeTuTh Ha Borpockl (TECTBI). Paznen
OU3NKA B UHTEPHETE coanepxut
0030p UHTEPHET-PECYPCOB 10 (PU3HKE.
Oxkcnpecc-tectol EI'D, cTaThu 1 HOBOCTH O
EI'D.

T"azera «duznka»

http://fiz.1september.ru

['azeta «®Pu3MKa» U3IATENHCKOTO JoMa
ITepBoe ceHTsOps.



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000

®denepanbHas 3a04Hast
(U3HKO-TEXHUYECKAs
IKOJIA TIPH
MocKOBCKOM (pH3HKO-
TEXHUIECKOM
WHCTHUTYTE

http://www.school.mipt.ru

O3DTIII paboTaeT B TECHOM TBOPUYECKOM
corpyaauuectse ¢ MOTHU u npyrumu
00pa30BaTEIIbHBIMU YUpeKIeHUsIMU PO,
peanusys IporpaMMmy HENPEPbLIBHOTO
00pa3zoBaHus B e "MIKOJIA —
YUpEKICHHUE TIOBY30BCKOTO
JIOTIOJIHUTEIILHOTO 00pa3oBaHusi — BY3'".

HayuHo-nonynspHslii
¢buzuko-
MaTeMaTHYECKHUI
xypHan "KBant"
(ApxuB HOMEpPOB)

http://kvant.mccme.ru/

[IepBblii B MUpE HAay4YHBIN KYpHAI IS
LIKOJIbHUKOB, PACCUMTAHHBIN Ha
MacCOBOI'O YUTATEIs.

[Topran ecrecTBEHHBIX
Hayk: Pusuka

http://www.e-science.ru/physics

I'maBnas 3amaua pazgena ®U3NKA -
00BEIMHUTD JTIIOJIEH WHTEPECYIOMIMNXCS
($U3KMKON U MPEJOCTaBUTh YUTATEISIM
MaTEPHAJIBI IT0 TEOPETUICCKON (pH3UKe.

Beenenue B http://nano-edu.ulsu.ru Cdepa HaHOTEXHOJIOTUI CYMTACTCS BO

HAHOTEXHOJIOTHH BCEM MHPE KJITFHOUEBOU TEMOM ISt
texHosoruit X XI Beka.

W3natenscTBO http://metodist.lbz.ru/ CaifT MeTOTUYECKOM CITY)KOBI

BHOM. W3/1aTeIhCTBA OCYIIECTBISAET 0OPATHYIO

JlaGopaTopusi 3HAaHUH.

CBA3b C YUUTEISIMU, CETEBYIO
KOHCYJIbTAIIMOHHYIO MOJIEPKKY
MeJaroroB Kak CHJIaMH aBTOPOB BCEX
VYMK, Ttak 1 MeTogucTaMH U3/1aTeIbCTBRA.
Ha caiite QyHKIMOHUPYIOT aBTOPCKHE
Mactepckue paspabotunkoB YMK, B
pamMKax KOTOPBIX MPeAIararoTcs
METOINYECKUE MaTepUallbl aBTOPOB,
bopyMBI C yUUTENSIMU, JOTOJTHUTEIbHbIE
AJIEKTPOHHBIEC TPUIIOKEHUS B CBOOOTHOM
JOCTYIIE JUIS BCEX yUUTENeH, a

TaKXKe JICKTOPUU 110 Pa3InYHbIM
HaIpaBlieHUsIM UH(GOpMaTU3AUU
00pa3oBaHus U OpraHu3aluu 00y4eHus B
OKpPBITOM MH(OPMALIMOHHOM CpeJie.

3AHUMATEJIbHAS
OU3NKA B
BOITPOCAX 1
OTBETAX

http://elkin52.narod.ru/

Crpanuipl caiiTa y4uTensi-MeTOJUCTa,
3aciyKeHHOTO0 yuurensa PO Buxmopa
Heanosuua Envkuna OyKBaIbHO
IIPOHU3AHBI 3KCIIEPUMEHTOM —
JIEMOHCTPALIMOHHBIM U (PPOHTAIIBHBIM, JUIS
110003HATENbHBIX, — OIBITAMU-(OKYCAMHU.
OO6cyxaatorces mpoOIeMbl SKCIEPUMEHTa U
Teopun. O4eHb MHOTO MaTepHaa K
ypOKaM B BH/IE MOJIE3HBIX HAOIIOEHUN U
pacCyKJICHUMN.



https://www.google.com/url?q=http://www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
https://www.google.com/url?q=http://metodist.lbz.ru/&sa=D&ust=1550527145980000
https://www.google.com/url?q=http://metodist.lbz.ru/authors/&sa=D&ust=1550527145981000
https://www.google.com/url?q=http://metodist.lbz.ru/authors/&sa=D&ust=1550527145981000
https://www.google.com/url?q=http://metodist.lbz.ru/lections/&sa=D&ust=1550527145982000
https://www.google.com/url?q=http://elkin52.narod.ru/&sa=D&ust=1550527145983000

KITACCHAA
OU3NKA

http://class-
fizika.narod.ru/index.htm

Caiit Enenvt Anexcanoposuuvl banounou,
MHTEPECHBIN U U YUUTENEH, U IS
YYEHHUKOB (UTO MOCMOTPETh, YEM YBIICUbCH,
4yTO NounTaTh). HeoObruHbIe MaTepuaisl K
ypoKam, B OCHOBHOM ISl 7-T0 U 9-TO
KJIACCOB (HampuMep, ONTHYCCKUE
WJUTIO3UH ), MHOTO JIOMAIITHUX
HKCIIEPUMEHTAIILHBIX 3aJaHHI.

OU3NKA B
AHUMAILIMAX

http://physics.nad.ru/physics.htm.

JecaTh 04eHb KpACUBBIX aHUMALIUH 10
OCHOBHBIM pazjienaM (pU3uku — MexaHuke,
TEpPMOJIMHAMUKE, ONTHKE,
AIIEKTPOMArHETU3MY.

VYuebHo-
pa3BieKaTEIbHbBIN
nopTajn A JeTel,
YUUTENIEH, U
POIUTEIEH.

http://nau-ra.ru/

Hudposas nabopatopus no ¢pusuke.
Pexomennaruu no padore ¢ udposoit
nabopaTopuei (BHIACOPOTUKH).



https://www.google.com/url?q=http://class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http://class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http://physics.nad.ru/physics.htm&sa=D&ust=1550527145987000
https://www.google.com/url?q=http://nau-ra.ru/&sa=D&ust=1550527145989000
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