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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METalpeJIMETHBIM pe3ysbTaTaMm
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJaM 00yUYEeHHUS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOPA3yIOMIN
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  OIpeneNsieT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (GOPMUPOBAHHUE YMEHUU NPUMEHATH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBisieTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM oOOIECTBAa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEJICTBOM BBEJCHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKU HAa YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpHUM, JJIsI OMNHCAHUSI E€CTECTBEHHO-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
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILECTBIIAETCS  y4aCTHUKAMHU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IOCTAHOBKY ONBITOB [0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOT'0 pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 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 MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSAX WHTETPHPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMCHCHHH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO 00OPYMOBAaHUA JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYyYalIMUXCSI K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, DBJIEKTPOJMHAMHKY, 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 OCBOCHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3a/Jady C $BHO 3a/laHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
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 OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspliii B mporpamMme 1o (QU3MKE TMepedyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JelaeT BbIOOD
npoBeNeHUs J1a0OPAaTOPHBIX pPadOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)keHue nepeMenIeHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSAJ0B, LICMIHBIE U PEMEHHBIE NTEpEaadu.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUAbHBIX CHJI C M3MCHEHHEM MEXaHWYECKOW DSHEPTruu CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOT O
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIocOOBI €€ m3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHs s
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. [lepBhili 3aKOH TEPMOJUHAMHKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MammHaX. Kod(pGhUIMEeHT MoIe3HOTo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphbl) Tea Mpu Terlonepeaaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

11 KIIACC

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpr3auusl Tell. ODJEKTPUYECKUi 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.



B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onekrpuueckoe rmone. Hanpsok€HHOCTh — dyekTpuueckoro mois.  lIpuHiun
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.



ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DIIEeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PpPEOCTaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABMXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCylIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.



Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTHHI
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJieH. JIMHMM MarHuTHOM MHAYKUMU. KapTuHa JTUHWUKA MarHUTHOM
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TMOJsl JJMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTylIKU ¢ TOKOM. OnbIT OpcTteaa. BzaumoaencTesue mpoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIAYKUAHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu



OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM WHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIBI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIWU.

12 kiaacce

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u $asza xosieOaHUH.
[IpyxxuHHBIM MasgTHUK. MaTeMaTHUYECKUH MAsiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMH  Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CWJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu



UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHCTEMBI (MPY>XKUHHBIA WIH
MaTeMaTUYeCKU MASITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOaHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu moclie0BaTEIbHOM COEIMHEHHHM PE3UCTOPa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JeKTpOonepeadH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre MepeMEHHOTO0 ToKa B IENM W3 TOCJIEA0BATEIHHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JyMHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOIpU3alus, AUPPaKIus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI pagUOCBA3H U TeNEBUACHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHnueckue ycTpoiicTBAa W INPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONMEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUMIeCKUX BOJTH.

3BYKOBOU PE30HAHC.



HaGmionenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYJIOH H
4acTOTOU KOJIeOaHU.

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxeHuil B
MJIOCKOM 3€pKaJie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DdokycHoe
paccTosiHUE W ONTHYECKas Cujla TOHKOW JMH3BL. [locTpoeHne n300pakeHHil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMYMOB B HWHTEp(EPEHIIMOHHOU
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne yCTpoWCTBA U MPAKTUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojenb cBETOBOAA.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBI0 TU(PPAKITHOHHON PEIIETKHY.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI ClIeMAJILHON TEOPUU OTHOCUTEJIbHOCTH

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIICLIMATIbHOM TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHM U COKpalIEHUE
JUTUHBI.

DHEPrusi U UMNYJIbC PEISITUBUCTCKON YACTUIIBI.

CBsA3b MAcChI C PHEPTUEN U UMIYJIbCOM PEJISITUBUCTCKON YacTHUIIbl. DHEPIUs
MTOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMoB0OI ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oTodddekTa.

Ceeroguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens artoma. lloctynatel bopa. M3nydenume u mnormnomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BoIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMsS sapa. OTKpsITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Anepnsie peakuuu. JleneHue u CUHTE3 sAlEP.
Anepnwiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHbIe B3auMoielicTBUs. EqUHCTBO (hr3nyecKoi KapTUHBI MUpa.
TexHuueckne ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHIL.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIIBUKEHUE.

CoiHeyHas cucTeMa.
Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —



CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpEeMEHHBIE MPEACTABICHHS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne um nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIHOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3uku U acTpoHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKON cdepax AesSTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKH,
OMOJIOTMH, XUMHH, Teorpad)ui U TEXHOJIOTHUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI U MX NPOEKUMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.



Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAININYECKAsT CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJun3.

l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JHWHUKA DIEKTpOIIEpeNayd, TEHEpPaToOp IIEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHMOHHAS IIeYb, pajgap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyabTAThI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTroCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUHN ACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COAEp)KAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILEHHE HAa ypokax (U3MKM U BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U MCIOJIL30BaTh NPEUMYLIECTBA KOMAHIHOW U UHIAUBUAYAJIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiaTh poid ¢ YY4ETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MTPAKTHYECKOH pPabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTb KOPPEKTHBBI B JI€SITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh NMPUEMBI pedieKcun AJisi OIICHKH CUTYyallud, BIOOpa BEPHOIO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, Mpeoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBAaTbH HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX pOJb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEpPIHUAJIbHASL CUCTEMa OTCUéTa, aOCOJIFOTHO TBEPJOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TeJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJle, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHS Tra3a B  H30IMpOIeccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KUHETHYEeCKasl YHEPTUsi, MOTCHI[MaIbHAs dHEPrUus, MeXaHU4YecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEUCTBUSA TEIJIOBOTO JBUTATENsI; TPU OMHUCAHUM
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOMCTBA BEILIECTBA U SJIEKTPUUECKHUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHWS W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOW DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3agady U TUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO HM3MEPEHHUS W MCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpaKOB, JIeJIaTh BEIBOJBI IO pE3yIbTaTaM UCCIICIOBAHNS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOaUMBbIe JUIsl €€ pelieHus, MPOBOJUTh PACUYETHl U OICHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCHUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUuH ¢ TPUOOpaMu M TEXHUYECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHWBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YyYCHHBIX (UUYECKUX MOJCINICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsil W CHiIa TOKa B TIPOIECcCce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dbopMynbl, CBA3BIBAIOIIME JaHHYIO (U3UYECKYH0 BEIUYUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/ TOJypacnaaa, SHEPTUsl CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (PU3MuecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UW, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu dTOM Pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOTO Tpyda MPHU MPOBEACHUU HMCCIEIOBAHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3aJlauu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHBIE 33/1a4y: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3innyaTh yCcJIOBUSA WX 0€30MAaCHOI0 MCIOJIB30BaHUS B IMOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU 0OpaIeHuH ¢ TpUOOpaMHu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoasbubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 1
W3HUKa U METOAbI HAYYHOTO NO3HAHUS 0 0 https://m.edsoo.ru/7f41bF72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 4 0 0
HHeMaTika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 0 1
Almamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 4 1 0 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 15
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 7 0 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 8 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 4 0 0 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

19

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

36




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrtpoiasbubie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
bubmmoreka [IOK
4.1 C) 9 0 0
fleTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpuYecKuid TOK. TOKHM B 15 1 5 bubnuoreka [IOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
11 MaruauTHO€ ToJie. DJIEeKTPOMAarHUTHAS 12 1 5 bubmuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 36 2 4
12 KJIACC
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.1 4 0 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHUYeCKHe U AIEKTPOMArHUTHBIC BOJTHBI 4 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 6 0 2
Onritka https://m.edsoo.ru/7f41c97c
Hroro no paszneny 14

Paszea 3. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTHU



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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31 OcCHOBBI crielUaIBHON TEOPUHU 5 bubnuorexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 2
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJeMEHTHI KBAHTOBOM OIITHKH 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 C 3
TpocHHe aTomMa https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOE PO 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 5 Et?fsﬂllj g:(;(szg :3/I§f4lc97c
Hroro mo pazgeny 5
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHUE 2 Etfriﬂ;;f;z?ﬁﬁ £11c07c
Hroro no pazneny 2
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoiasbubie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®usuka — Hayka o npupoje. Hayunsie
METO/IbI IO3HAHMS OKPY>KAIOIIETO MUpa

1 Ponb u Mecto pusuku B 1 0 0 bubnuoreka [IOK
(hopMUPOBaHNHN COBPEMEHHOW HAy4YHOU https://m.edsoo.ru/ff0c32e2
KapTUHBI MUPA, B IPAKTHIECKOM
JIEATEIIbHOCTH JIIOJICH.

Mexannueckoe OBUKEHHUE.

5 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

bu6mmoreka [JOK

3 PaBHOMEpHOE U paBHOYCKOPEHHOE 1 0 0 https://m.edsoo.ru/ff0c3620
NPAMOJIMHEWHOE JBU)KEHUE bu6mmoreka [JOK

https://m.edsoo.ru/ff0c372e

4 CBoOoiHOE MajeHue. Y CKopeHue 1 0 0 bubnunoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

5 KpuBonuneitHoe aBuxenue. [[prxenue 1 0 0 bubmuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTH ["anunest.

6 NHuepuuanbHbIe CHCTEMBI OTCUETA 1 0 0 bubmmorexa [IOK

P . ' https://m.edsoo.ru/ffoc3be8
[Iepsriit 3ak0H HproTOHA



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

Macca tena. Cuia. [Tpunuun
Cynepno3uiuu cuil. Bropou 3akoH

7 Hrrorona a1 MaTepuaibHOU TOYKU bubmnorera [TOK
B P https://m.edsoo.ru/ffOc3be8
Tperun 3akoH HproTona nis
MaTepuaIbHbIX TOYEK
3akoH BceMHpHOro Tsrorenus. Cuna
8 TsokecTd. IlepBas kocMudeckast bubmmorexa [TOK
- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bu6mmoreka [{OK
9 Cuna octh. 3axkoH ['yka. Bec Tema
yopyr y https://m.edsoo.ru/ff0c3el8
JlabopaTtopHnas pabota «lccnenoBanue

10 3aBUCUMOCTH CHJI YIIPYT'OCTH, bubmuorexa [JOK
BO3HUKAIOIINX B IPYKUHE U PE3UHE OT https://m.edsoo.ru/ff0c3el18
ux neopmanmm»

Cuna tpeaus. Koaddbunuent tperns.
11 Cuia czn OTI/IBJIe}?I/Iq;)I npu z[BI/DP;ceHHI/I bubmiorexa HOK
P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH HJIH rase
[TocTymarensHOE W BpaliaTeIbHOE

12 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
Mowment cuisl. [1nedo cunpl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmmynsc MaTepuanbHON TOYKH,

13 CUCTEMBI MaTEPHAIbHBIX TOYCK. bu6mmoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

o bubnmuoreka [JOK

14 Kunernueckast sHeprusi MaTepuagibHON

TOYKH. TeopeMa 00 U3MECHCHUH

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

KMHETUYECKON SHEPTUU
[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUs ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

15

[ToTeHnManbHbIe U HEMIOTEHIUAJIbHBIE
cuitbl. CBsA3b pabOTHI
HENOTEHLHUATIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOW
SHEpPruun

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

16

KonTponbnas paborta o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

17

OCHOBHBIE TIOJIOKCHHUST MOJICKYIISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenne. uddysus Xapakrep
JIBYDKCHUS M B3aMMO/ICHCTBHS YaCTHUI]
BeniecTBa. Mojienu CTpOCHHUs Ta30B,
KHUJIKOCTEH U TBEPMBIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

18

Macca monekyin. KonnuectBo
BeulectBa. [locrosiHHas ABoraapo
TennoBoe paBHOBecue. Temmeparypa u
e€ nsMmepenue. lllkana remmeparyp
Ilenbcus

19

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AbGcomoTHas TeMneparypa Kak Mepa
CpPEeIHEH KUHETUYECKON YHEPTUU

bu6mmoreka [IOK

20
JBUKECHHS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
bubmmoreka [{OK
21 3akon [lanbToHa. ['a30BbIE 3aKOHBI
a https://m.edsoo.ru/ff0c511e
29 N3onponeccel B HACATBHOM ra3e U uX bubnnorexa [JOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
JlabopaTtopHnast pabota «lccnenoanue
23 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Tazay
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
24 crroco0n1 e¢ m3meHenus. KoamdaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUJI€aTbHOTO
rasa
Buapl Teronepenauu. Y nenbHas
o5 TEII0EMKOCTh BelecTBa. KonmmdyecTBo bubnuoreka [JOK
TEIUIOTHI IPH TEIJIONEpeaaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
26 IlepBblii 3aKOH TEPMOJUHAMUKHU U €TO bubnunoreka [JOK
MPUMEHEHHE K U30TIpolieccam https://m.edsoo.ru/ffOc5efc
97 HeoOpatuMocTh MpoIieccoB B IPUPOJIE. bubmuoreka [JOK
Bropoi 3ak0oH TepMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
98 [Ipunnun neiictus u K111 rennoBoit bu6mmoreka [JOK
MAIlUHBI https://m.edsoo.ru/ff0c600a
29 Huxn Kapuo u ero KIT[ bubmuoreka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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DKonoruyeckue mpoodIeMbl
TETIOOHEPTEeTUKH

https://m.edsoo.ru/ff0c600a

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

30 M .0 1
«Monexyxapras pusika. Ocrosst https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
[TapooOpazoBanue U KOHICHCAIIHSL.

31 Wcnapenue n xunenue. AOCotoTHas U 1 bubnuorexa [JOK
OTHOCHUTEJIbHAS BJIAXHOCTh BO3yXa. https://m.edsoo.ru/ff0c63b6
Hacspiennsiit nap
Teepnoe Teno. Kpucramnmueckne u

32 amopdHbIe Tena. AHU30TPOITHS CBOWCTB 1 bubmuorexa [JOK
KpucTamwioB. JKuIKue KpucTauIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
[InaBneHue n KpucTamIU3aLus.

33 VY aenpHas TemIOTAa MJIaBICHUS 1 bubamorera LOK

! ’ https://m.edsoo.ru/ff0c6708
CyOmumariust

34 YpaBHEeHHE TEIJIOBOro OajaHca 1 Bubnmorexa [JOK

https://m.edsoo.ru/ff0c6820

35 PesepBHbiil ypok. Pemenue 3agad Ha 1 bubnuoreka [JOK
HaXOKIEHUE TEIUIOBOTO OalaHca https://m.edsoo.ru/ff0c600a

36 Pemienue 3a1a4 Ha HAX0XKACHUE 1 bubmuoreka [JOK

TEIJIOBOTO OajlaHca https://m.edsoo.ru/ff0c600a
OBUIEE KOJIMYECTBO YACOB I10 36

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTHYeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpoBOAHMKH, TUITIEKTPUKH U
1 MOJIYIPOBOAHUKH. 3aKOH 1 0 0 bubnuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiaa
B3anmoencreue 3apsaoB. 3akoH . Pemienne 3ana4 Ha
2 Kynona. Toueunbt’ 1 0 0 HaXO0XX/ICHHE TEIIJIOBOT'O
ANEKTPUIECCKUH 3aPsiT OanmaHca
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
3 noJi. [IpuHiun cynepno3uiuu 1 0 0 bubnuoreka [IOK
AJIEKTpUYECKUX nojien. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui 31eKTpoCTaTuYeCcKoro
bu6mmoreka [IOK
4 nosst. [lorennman. PazHocth 1 0 0
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
bubmuoreka [JOK
5 ANEKTPOCTATHYECKOM II0JIE. 1 0 0
https://m.edsoo.ru/ff0c7126
JlysnexTpuueckas MpOHUIIAeMOCTh
5 DIEKTPOEMKOCTD IJIOCKOTO 1 0 0 bubnunoreka [JOK
KOHJIEHCaTopa. https://m.edsoo.ru/ff0c72c0
7 OHeprus 3apsKEHHOTO 1 0 0 bubnuoreka [IOK
KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
8 [IpuHUMn 1eiCTBUS U IPUMEHEHHE 1 0 0 bu6mmoreka [JOK
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KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmnapara, CTpyHHOTO IIPUHTEpA.

https://m.edsoo.ru/ff0c72c0

DNeKTpoCTaTUYECKas 3alluTa.

bub6mmorexa [{OK

9
3a3zeMJIeHUE IEKTPOIPUOOpOB https://m.edsoo.ru/ff0c72c0
DNEeKTPUUYECKUM TOK, YCIIOBHS €0

10 cymrecTBoBaHus. 110CTOSHHABIN bubmorexa HOK

ym ’ https://m.edsoo.ru/ff0c72c0
tTok. Crita Toka. Hampsixenue.

1 Comnpotusnenue. 3akon Oma st bubnuorexa [JOK
Y4acTKa LENH https://m.edsoo.ru/ff0c72c0
ITocnenoBarensHOE,

12 rmapajieabHOe, CMEIIaHHOS bubmorera [JOK

P ’ https://m.edsoo.ru/ffOc74f0
COETMHEHHE MPOBOJHUKOB.
JlaGopatopHuas padora "N3ydenne
13 CMeHIIZIHH(f)FO coI;m/IHeHm & bubmorexa LOK
. https://m.edsoo.ru/ff0c72c0
pPE3UCTOPOB
PaboTa u MomHOCTH
bu6moreka [IOK
14 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0c7838
Hxoynsa-Jlenna
3axoH OMa 1j1 HOJIHOU
16 (3aMKHYTOM) AJIEKTPUYECKOU LIETIH bubmorexa HOK
vt P ' https://m.edsoo.ru/ff0c7ae0
KopoTkoe 3aMbIkaHue.
JlaGopaTtopHas pabota

17 "Uzmepenue DJIC ncrounuka Toka bubmuoreka [JOK
U €ro BHYTPEHHETO https://m.edsoo.ru/ff0c88be
CONIPOTUBIICHUS"

DIeKTpOHHAs MMPOBOJIUMOCTh
. P poBoA bubnmuoreka [JOK
18 TBEP/BIX METAJUIOB. 3aBUCUMOCTD

COIIPOTUBJICHUA MCTAJIJIOB OT

https://m.edsoo.ru/ff0c72c0
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TEMIIEPATYPHI.
CBepX1poBOIUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

bub6mmorexa [{OK

19 CBOHCTBA AJIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c72c0
[TonynpoBOoAHUKH, UX
coOCTBEHHAas ¥ MpUMecHast

20 npoBoauMocThk. CBOKCTBa P—N- bubnuorexa LIOK

https://m.edsoo.ru/ff0c84ae
nepexona. [1omyrnpoBoIHUKOBBIE
puoOOpHI
DIEKTPUYECKUH TOK B PACTBOpaXxX U

21 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS https://m.edsoo.ru/ff0c82ba
JUcconranus. JIeKTPOIU3
DIIEKTPUYECKUU TOK B ra3ax.

99 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyueckrue npuOopsl U

23 YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c8a8a
0€30MacHOCTH
KounTponbHas pabora o teme

24 «Qnekrpocrartuka. IlocTossHHbBIN bubnunoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c86fc
Pa3IMYHBIX CPEAAX»

o5 MarsauTtHoO€ 1noJj€e NPOBOJHUKA C bubnuoreka [IOK
TOKOM. https://m.edsoo.ru/ff0c72c0

26 OmneiT Opcrena. B3aumopeiicreue bubnuoreka [IOK
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IIPOBOAHHUKOB C TOKOM

https://m.edsoo.ru/ff0c98fe

JlaboparopHas pabota «3yuenue

27 MarHUTHOTO M0JI KaTYIIKHU C bubmorexa HOK
ym https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISI HA
28 IpPOBOIHUK ¢ ToOKOM. Cuita bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c9ac0
Awmnepa.
JlelicTBME€ MarHMTHOTO TOJIST HA
29 JBUKYILYIOCS 3apsSKEHHYIO bubnuorexa [JOK
yactuny. Cuia Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DNeKTpOMarHuTHasK WHTYKITHSI.
IToTok BeKTOpa MarHUTHOM Bu6 1OK
noImoTeKa
30 HH nu. DJ1C un UHu. 3aK0H
Sh A o AVEH https://m.edsoo.ru/ff0c72c0
AJIEKTPOMArHUTHON MHIYKLIMHU
®dapanes
JlaGopaTtopHnas pabota
31 «HccnenoBanue ABICHUS bubmorexa LHOK
a 5 https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON MHTYKIIHH
NuaykTuBHOCTH. SIBIEHUE
camouHaykimu. 3J1C
32 CaMOUH, . 15071 Bflle U bubmotera [JOK
AYKIUH. p https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJI KaTyIIKHU €
TOKOM. DJIEKTPOMarHMTHOE T0Jie
TexHuueckue ycTpoiucTBa U Ux
33 IIPUMEHEHHE: TOCTOSTHHBIE bubnuoreka [IOK

MAar"HuThbl, 3JICKTPOMArHuThblI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN

https://m.edsoo.ru/ff0cab82
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QJICMCHTApPHBIX YaCTUIL,
HWHAYKIIUOHHAA 11CYb

KonTtposnsHas paboTa o teme

bubmmoreka [{OK
34 M . 1
«vlaritHoe foJe https://m.edsoo.ru/ff0c72c0
SHCKTPOMaFHI/ITHa?I I/IHIIYKIII/UI»
O06o0maromuii ypok « MarauTHoe
35 noJje H;nellj; OMy:FHI/ITHaH 0 bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0cad58
WHIYKIUSD)
36 O6o0maromuii ypok 0 bubnuorexa [JOK
«NEKTpOMarHuTHasE HHAYKIUSD) https://m.edsoo.ru/ff0cad58
OBHIEE KOJIMYECTBO YACOB I10 62

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

12 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Bceero Hara wipposrIe
n/n Kontpoabublie | IIpakTHueckue o0pasoBaTejibHbIE
4yacos U3ydeHus
padoThI padoThI pecypchl
CB0OO1HBIE MEXaHUYECKUE KOJIEOaHMsI.
lMapmonnueckue koyeOaHus.
YpaBHEHHE rapMOHMYECKUX
kosnebanuil. [IpeBparienue sHepruu. bubnuoreka [IOK
1 0 1
JlabopaTtopHnas pabota «lccnenoBanue https://m.edsoo.ru/ff0caf06
3aBUCHMOCTH MEPUO/ia MaJIbIX
KoJiebaHuil Tpy3a Ha HUTHU OT JAJIUHBI
HUTHU U MacChl Tpy3a»
Konebarenpabir KoHTYp. CBOOOIHBIS
AJIEKTPOMArHUTHbIE KOJieOaHus B
uJeabHOM KoJIeOaTeIbHOM KOHTYPE.
AHaJIOTUS MEXIy MEXaHUYECKUMU U 1 0 0 bubnunoreka [JOK
ANIEKTPOMArHUTHBIMH KOJICOAaHUSMH https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. 3aKoH cOXpaHEHUS
SHEPruM B UAeaIbHOM KOJIeOaTeIbHOM
KOHTYpe
[IpencraBnenue o 3aTyxaroumx
KosiebaHusAX. BbIHYXIeHHbIE 1 0 0 bubnuoreka [IOK
MexaHu4yeckue kKoyuebanus. PezoHanc. https://m.edsoo.ru/ff0cb9c4
BreIHy)KIeHHBIE 2TIEKTPOMAarHUTHBIE
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kosebanus [lepeMeHHBIN TOK.
CuHyconjaJIbHbIM IEPEMEHHBIH TOK.
MOoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HANPSHKEHUS

Tpancdopmarop. [IponsBoactso,

4 nepeaayda u norpedaeHue bubmorexa HOK
P . P https://m.edsoo.ru/ffOcca54
MEKTPUICCKOM SHEPTUN
MexaHW4ecKue BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
5 pacnpoCTpaHEeHUs U JIJTUHA BOJIHBI. bubnuorexa [JOK
[Tonepeunsle 1 TPOIOIBHBIE BOJIHBI. https://m.edsoo.ru/ff0cca54
3ByK. CkOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTa ToHa. TeMOp 3ByKa
DNeKTPOMarHUTHbIE BOJHBI, UX
6 CBOWCTBA U cKopocTh. [1Ikana bubmorexa IOK
p ) https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U
7 TeIJ)ieBHz[eHHi Pa3BuTHe cpencTB cBsI3u bubmmorexa [TOK
' P ' https://m.edsoo.ru/ff0cad58
Pagnomnoxanus
8 Kontponpnas padota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeitHOE pacnpocTpaHeHHe
9 CBI;Ta B OJHO oI[Hrz)ﬁ cpeﬂepToqeqHHﬁ bubmnorexa [IOK
b peae. https://m.edsoo.ru/ff0cd350
HCTOYHUK cBeTa. JIyd cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
P P . bubmuoreka [JOK
10 cseta. [locTpoenne n3o0pakeHUH B

TIJIOCKOM 3€pKajic. HpeJ'IOMJ'IeHI/Ie CBCTAa.

https://m.edsoo.ru/ff0cd4e0
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IlonHo€ BHYTpPEHHEE OTPAXKEHUE.
[IpenenbHbIA yros noJIHOTO
BHYTPEHHETO OTPAKECHUSI

JlaboparopHas padota «/3meperue

bub6mmorexa [{OK

11
IIOKa3aTels NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzobpaxeHuii B
nuH3e. Dopmyna TOHKOM JIMH3BI.
MY bubmmoreka [{OK
12 VBenuuenue nuH3b JlabopatopHas
. https://m.edsoo.ru/ffOcddle
pabota «MccnenoBanue CBOMCTB
M300pakeHUH B JIMH3AX)»
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
13 Oenoro ceera. L{ger. UaTEepdepernms
CBeTa.
udpaxuus ceera. Judpakiuuonnas
14 Z[en(f'er')ma [lome eqlf)c(ff CBETOBBIX bubamorera LOK
P ' P https://m.edsoo.ru/ff0cf02e
BoJH. [lonspusanus cBera
['panu1el MPUMEHUMOCTH
KJlaccuueckou MexaHuku. [locTynarel
15 CIIeIMaIbHOW TEOPUU bubnuoreka [JOK
OTHOCHUTENBHOCTU. OTHOCUTEIBHOCTh https://m.edsoo.ru/ff0cf862
OJIHOBPEMEHHOCTH. 3aMeIJIeHIe
BPEMEHU U COKpAIlleHUE THHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
P FIECP . bubmuoreka [JOK
16 yacTullbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOs
17 ®ortonsl. opmyna [Inanka. JHeprus u bubnuoreka [IOK
uMIynbc (GoToHA https://m.edsoo.ru/ffOcfel6
18 OTkpbITHE U HICCIEN0BAHNE bubnuoreka [IOK
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dotorddekra. Onbitel A. I'. CroneroBa
3akonbl poTodddekra. YpaBHEHHE
OunmrenHa it porodrddexra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ffOcffc4

Hasnenune cBeta. Onbiter [1. H.
JlebeneBa. XuMudeckoe JACHCTBUE
cBera TexHu4ecKkue ycTpoucTBa U

bubmmoreka [{OK

19
IIPAKTHUYECKOE IPUMEHEHHE: https://m.edsoo.ru/ff0d015e
(dhoTormeMeHT, (HOTONATIYUK, COTHEUHAS
Oarapes, CBETOINO

20 KouTtponsHas padora bubnuoreka [IOK
«I'eomeTpuyeckas ¥ BOJTHOBAs ONTHKA https://m.edsoo.ru/ff0d04a6
Mopens atoma TomcoHa. ONIBITE

21 Pezepdopna mo paccessHuIO 0-4acTHIT bubmmorexa LOK

poOP p ' https://m.edsoo.ru/ff0d091a

[InanerapHas MoJieIb aToMa
[Toctynatel bopa U3nyuenue u

99 norJioreHre OTOHOB MIPH MEPEX0JIe bubnuoreka [JOK
aToMa C OJTHOTO YPOBHS SHEPTrUU HA https://m.edsoo.ru/ff0dOafa
npyroi. Buapl ciekTpos
BoanoBrle cBovicTBa yacThll. BoHEI e

23 bpowuis. KopnyckynsipHO-BOJTHOBOW bubnunoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTkpbITHE PATUOAKTUBHOCTU. OTBITHI

24 Pesepdopna no onpeneneHuio cocraBa bubmmorexa [IOK

p&op P https://m. edsoo.ru/ff0d0fd2

PaAMOAKTUBHOTO U3TYYCHHUS

o5 CeorictBa anbda-, 6era-, raMmma- bubnunoreka [JOK

HU3JTy4YCHUS. Bausaue

https://m.edsoo.ru/ff0cad58
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paIMOaKTUBHOCTH Ha )KUBbIC
OpPraHu3Mbl

26

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usinydeHue

bub6mmorexa [{OK
https://m.edsoo.ru/ff0d1162

27

DHeprus cBA3U HyKJIOHOB B SIIpe.
SAnepHble peakuuu. SnepHpIM peakTop.
[Tpo6emMbl, TEPCTIEKTUBHI,
9KOJIOTHYECKHE ACTIEKTHI SIACPHON
SHEPTreTUKU DJIEMEHTAPHBIE YaCTULIBI.
OTtkphITHE TO3UTPOHA. MeTo bl
HaOJIOICHUS ¥ pEeruCcTpaIiu
JJIEMEHTAPHBIX YaCTHII.

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

28

Bun 3831000 HeOa. Co3Be3nus, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nBrkenne. CoaHeyHas cUcTeMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

29

Counnne. CotHeuHast akKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

30

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE31bI TJIABHOW MTOCIIEIOBATEIBHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O
MPOUCXOKACHUH U 3BOJrolMK CoJiHLA
U 3BE3]

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

31

Muneunsin [1yrs — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B
lNanaktuke. 'anaktuky. YepHble ABIPBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356
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B dpax raJlakTuK

Bcenennas. Paszberanuve rajiakTuk.

bu6mmorexa [{OK
2 T b .P 1
3 eopust bonbmoro B3psiBa. PenukroBoe httos://m.edsoo.ru/f0d1162
n3nydeHue. MeraranakTuka
bub6mmoreka [{OK
H 1
33 epelIeHHbIe TPOOIEMbI ACTPOHOMHH httos://m.edsoo.ru/f0d1356
34 O6o0matoiee nmoBTopeHune. MexaHuka 1 bubnuorexa [JOK
. MKT u repmoaunamuka https://m.edsoo.ru/ff0d1162
O6o06maromuit ypok. Ponb ¢pusnyeckoit
35 Teopuu B GOPMHUPOBAHUU 1 bubnuoreka [IOK
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE https://m.edso0.ru/ff0d1356
MUpa
O6o06maromuii ypok. Ponb ¢puzndeckoit
36 TeopuH B GOPMHUPOBAHUH 1 bubnuoreka [IOK
MPEACTABICHUHN O PU3NUECKON KapTHUHE https://m.edso0.ru/ff0d1162
Mupa
OBIIEE KOJIMYECTBO YACOB I1O0 36
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®un3umka 10 knacc YuebHUK ans obuieobpasoBaTenbHbix opraHmnsauui .A.
Mskuwes, b.b. byxosues, H.H. Couknin =M. «lpocseweHne», 2023
®un3unKka 11 knacc YuebHUK gna obuieobpasoBaTenbHbIX opraHmnsaunm .A.

Msakuwes, b.b. byxosues, B.M. Yapyrnn —M. «[1pocseweHne», 2023

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET






