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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXIPEIMETHbIX
CBs3€ll (PM3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTarpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

+ IUIAHMPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

o conepkaHue yueOHoro npeamera «@u3uka» mo rogaMm o0yyeHHsl.

dusnka Kak Hayka O HauOojee OOLIMX 3aKOHAxX IPHUPOJIbI, BbICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpykaromeMm Mupe. LIkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
dbu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOWCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBIOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, 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 YPOBHSX MaT€pUH, BEIIECTBE 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 3KOJOTMUYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  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
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN 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
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
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 ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
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 U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

o (¢opMupoBaHHE HHTEpPECa W CTPEMJICHUS OOYYAONIUXCS K HAYyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (opMUpOBaHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

o (QopmMupoBaHHEe HAYYHOTO MHPOBO33PCHHsI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBanre yMEHUW OOBSCHATH SBICHUA C HKCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

o (QopmupoBaHue mpeaCTaBICHUN O poiu (PU3UKH [T PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



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

o (QopmupoBaHue yMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB peEUICHUs pa3IUYHbIX 3a7ad4 C $BHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

o TMOHUMaHUE (U3MYECKUX OCHOB M MPHUHIMIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHUS M TMPOBEICHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCIIOBMI ISl Pa3BUTHUS 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).

[Ipennaraemsiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoze. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBI KOOpJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuentHoe  nBwkeHue. JIBMKEHHME  MaTepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0B, LICNIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne paBukeHHs Tena, OpOILIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJbIO ONPEACICHUS MTHOBEHHOU
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 nBuxeHus tena, OpOImeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUkU. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. 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 nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: MOAIINIHUKH,
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 yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManpHas  SHeprus Tejda  BOJIU3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoucTBa M NPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekysipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
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 MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OneITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOrO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTh AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJUIBbHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAasn UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHuun cynepno3uiuu
MAarHMTHBIX MOJel. JIuHuM MarHuTHOM MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WUHIYKUWH T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu Gapanes.

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

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs CHia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHHUs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTU4YECKUH MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHS
SHEPTUU B UJCATHHOM KOJIeOATeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHNS.

Ilepemennbiii  TOK. CuUHYcCOHUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CWJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4YeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocie0oBaTEIbHOM COEIMHEHHUU PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOro ToKa B I[eNM M3  MOCIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MpEIOMIICHUE, MOIspU3anus, AUPpaKus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHouU cpexe. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBera. ClioXHBIN cocTaB Oesoro ceera. L[BerT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxiuumoHHas pemérka. YCIOBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHM U COKpaLICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. SHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpruu (PoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa 11 Gorodrddekra. «KpacHas rpaHuiia
doTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoCcTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyrou. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl aapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3mus, sSpKHe 3BE3NBI, TUIAHETBI, WX BHIMMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIlynsl, manet, Mneunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUU TPEJACTABICHUNH O (U3MYECKOW KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApPHBIX (DYHKIMH, MPU3HAKK TOJ00US TPEYrOJHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS yueOHOTO npeamMera «Pu3nKa» TOIKHBI

OoTpakaTb T'OTOBHOCTh M CHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM 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 IPAXKAAHCKOM MO3UIIMU 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI00aIbHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (HU3HUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITETbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU AEATCILHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JCSITEIbHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPoOJIeM.
ba3oBble ucciieqoBaTeJIbCKue 1eCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallMi W CMsr4yaTh
KOH(DJIUKTBHI;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
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,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU 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 TO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThI ¢ YUYETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmMpsITh paMK{ Y4E€OHOT0 IpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTAaTOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TNpU aHAIW3€ Pe3yIbTaToOB
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 noCTUXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINIPaBJICHUS Pa3BUTUS COOCTBEHHOUW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPU OCYIIECTBJICHUH OOIIECHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHHEe, CKOPOCTh, YCKOpPEHHUE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JIPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUEHUsI W CAWHMIBI, HaXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTH MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; 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 COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

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

BBITIOJHATE JKCIEPUMEHTBI IO HCCISIOBAHUIO (PU3HMYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

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 MOJICIIb, BBIICIATh (PU3UUYECKUE BEITHMYUHBI M (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAyIHO-TIOMYJISPHOW MHGPOPMAINU, TTOTYYECHHON U3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOM JKU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



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

paboTaTh B TPYINE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
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:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTHH, B MPAKTUYECKOW AECATEIBHOCTU JIIOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO siipa TMPH PEIICHUH (PHU3NYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKOUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekT (pororddekT), cBeTOBOE MaBlieHNE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKUMS MAarHuTHOrO Imojs, cuia Ammnepa, cuia JlopeHna, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWHM TPABUIHLHO TPAKTOBATh (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIUMYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JaHHYI (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akOH J[koyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOr0O 4ucia, nmoctyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAeisATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIA MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX W KOCBEHHBIX HU3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
JESTENHHOCTH C WCIONB30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ PElIeHHs, TPOBOAUTH PacdyE€Thl M OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO0 MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpefe;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE paccMaTpUBaeMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/ 7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemarika 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunavia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka IIOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/IMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIICCTBA. 5 bubnnoreka [JOK
' ®dazoBbIE TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wtoro mno pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 JrekTpocTaTuia 10 1 https://m.edsoo.ru/7f41bf72
492 [TocTosiHHBIN 3nekTpudecKkuii TOK. Toku B 12 1 bubnunoreka [JOK

PAa3JIMIHBIX Cpeaax

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

22

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. DQJIEKTPOJIMHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
) WHITYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
21 MexaHW4eCcKHe U JIEKTPOMArHUTHBIE 9 1 bubmuotexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 5 1 bubmuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrrnka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHOW TE€OpUH 4 1 bubmuoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DJIEeMEHThI KBaHTOBOW ONITUKHU 6 https://m.edsoo.rU/7fA1c97c
bubnuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE 71O 2 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKU
5.1 DeMeHThl aCTPOHOMUHU U acTPOPU3UKU 7 1 bubnuoreka [IOK
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| https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OGOBLIAIOILIEE IOBTOPEHUE
6.1 O06o0maroree NOBTOPEHHE 4 a?pigﬁg;iﬁgﬁ 1697¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bceero KO; TPOJTLHBIC HpﬁaKanecm/le u3yuyeHusi  odpa3zoBaTesibHbIE
padoTbI padoThI pecype

1 ®usuka — Hayka o npupoje. Hayunsie 1 04.09.2024 BI/I6J.'II/IOT€Ka HOK
METO/IbI ITO3HAHUS OKPYIKAIOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Pousib 1 MmecTo (usuku B GopMHUpOBAHUU

2 COBPEMEHHOM gaquoﬁ K(sz;I/IHIﬂ Mupa 1 09.09.2024 bubmiorexa OK

. . https://m.edso0.ru/ff0c33e6
B IPAKTHUYECKOMN JEATEIbHOCTH JIFOACH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 11.09.2024 bu6moreka [IOK
nerkeHus. [lepemerenne, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TIpSIMOTHEHHOE 1 16.09.2024 bubnuoreka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE 1 18.09.2024 bubnuoreka [IOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bubnuoreka [JOK

6 1 23.09.2024
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpI/IBOJ'II/IHCI/IIiOC JIBIDKEHUE. JIBUKeHHE 1 25 092024 bubnuoreka [JOK
MaTEPHAILHOH TOYKHU [0 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOCUTENBHOCTH | anmumnes.

bubnuoreka [JOK
8 HNuepunanbHble CUCTEMBI OTCUETA. 1 30.09.2024 i
. https://m.edsoo.ru/ff0c3be8
IIepssbiii 3akoH HeroTOHA
Macca Tena. Cuna. [lpunuun
9 CYIEPHO3ULINH CUII BpTo I(l)ﬁ 3aKOH 1 02.10.2024 brbnnoreka LIOK
yrep ) p N o https://m.edsoo.ru/ff0c3be8
Herotona mig maTepuanbHOU TOUKU
10 Tperun 3akoH HproToHa st 1 07.10.2024 bubnuoreka [JOK

MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCeMHpHOro Tsrorenus. Cuna

bubmuoreka [JOK

11 K T K K 09.10.2024

Zio;ngb CpBa KoeMitHecKad https://m.eds00.ru/ff0c3d00
bu6mmoreka [{OK
. . 14.10.2024

12 Crna ynpyroctu. 3axon I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tperus. KoadgdumueHnt TpeHus.

13 Cuna CngOTI/IBJIeg)I/Iq:I npu JIBI/I)P;(eHI/II/I 16.10.2024 Bubmiorexa OK
Tela B KUIKOCTH HIH T3¢ https://m.edsoo.ru/ffoc3f76
[TocrynarensHOE U BpalaTebHOE

14 JBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. 21.10.2024 bubmmoreka [{OK
MowmeHT cunbl. Ilnedo cunbl. YcinoBus o https://m.edsoo.ru/ff0c41a6
pPaBHOBECHS TBEPAOTO TeNa
NMnynsc maTepralibHOM TOYKH,

15 CUCTEMBI MaTEPUAIIBHBIX TOYEK. 93.10.2024 bubnuoreka [IOK
NMnynbe critbl. 3aKOH COXpaHEHUS o https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTUBHOE IBUKEHHUE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MaTepuagibHON 06.11.2024 bubmuorexa [JOK
Touku. Teopema 06 U3MeHEHUHN o https://m.edsoo.ru/ffoc4502
KUHETUYECKOW SHEPTUU
[TorennmansHas 3HEPTUsL.

[TorenuumansHast 3HEPTUS YIIPYTO
. bu6mmoreka [JOK

17 nehOpPMUPOBAHHOU TIPY>KUHBI. 11.11.2024 httos://m.edsoo.r/ff0cA61a
[ToreHumanpHas SHEPTUS Tejla BOIU3U
MOBEPXHOCTU 3eMJIU
[ToreHmanbHbIe U HETTOTCHIIMATILHbIC
cuibl. CBsI3b pabOTHI HEMTOTEHITHATBHBIX

P HHar bubnuoreka [JOK
18 CHUJI C UBMEHEHUEM MEXaHUYECKOU 13.11.2024 ]
https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI T€J. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUU
JlaboparopHas pabota «MccnegoBanue
19 CBSI3HM pabOThI CHITBI C U3MEHEHHEM 18.11.2024

MEXaHHUYeCKOM OHCPTUHU TCJIa HA
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IIPUMEPE PACTSKEHUS PE3UHOBOTO
KTyTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

20.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopru. bpoyHOBCKOE
nsuxenue. JAudpdysus

25.11.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS
4yacTHUL BelecTsa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEN

27.11.2024

23

Macca monekyn. KonuuecTBo BelecTsa.

[Toctostnuas ABoraapo

02.12.2024

24

TennoBoe paBHOBecue. Temmeparypa u
e€ u3mepenue. [llkana remneparyp
Henscns

04.12.2024

25

Nneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

09.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CcpeaHel KUHETUYECKOM SHEPruun
JBUKEHHS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

11.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. 'a30BEIC 3aKOHBI

16.12.2024

28

JlaboparopHas pabota «MccnegoBanue
3aBUCHUMOCTHU MEX]y NapaMmeTpamMu
COCTOSIHUS Pa3pEKEHHOT0 Ta3ay

18.12.2024

29

W3onporeccsl B UA€aIBHOM ra3e U ux
rpaduyeckoe MnpesiCTaBIeHHEe

23.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennss sueprus
TEPMOAMHAMUYECKOU CUCTEMBI U
CIocoOrI e€ n3MeHenns. KonmyecTno
TEIUIOTHI U pabota. BHyTpeHHSss

25.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952
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OHEPTIUA OJHOATOMHOI'O UACAIIBHOT'O
rasa

bubmmoreka [{OK
31 Buas! Tenonepenaun 13.01.2025 https://m.edsoo.ru/fOC5C36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
32 KonmuecTBo TerioTs! npu 15.01.2025 Bubmaorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Teronepenaye. AnabaTHBIN MPOIIece
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 20.01.2025 bubnuorexa [JOK
IIPUMEHEHHUE K U30IIpoIieccaM https://m.edsoo.ru/ff0c5efc
34 Heo6peUm/IM00Tb MPOLECCOB B IPUPOJIE. 92 01.2025 bubnuoreka [JOK
BTopoii 3aKOH TepMOIHMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII1/I TermoBoit 97 01.2025 bu6moreka [IOK
MAaIlWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/] 29.01.2025
37 DKOJIOTHYECKHE MTPOOIEMbI 03.02.2025
TEIJIOHEPTETUKH
O6o0matomuii ypok «MoJtekysipHas bubmuorexa [JOK
38 05.02.2025
(mzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHas paboTa o Teme
bu6mmoreka [JOK
39 M . 10.02.2025
«Mosexynapras dusnia. OcHoBbI https://m.edsoo.ru/ff0c6as0
TEPMOAMHAMHUKN»
[TapooOpazoBanre U KOHICHCAIIHSL. bubnnoreka [JOK
40 12.02.2025
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
a1 AOCOJIFOTHAs 1 OTHOCHUTEIIbHAS . 17.02.2025 bubnuoreka [JOK
BJIAKHOCTB BO3yxa. HachleHHbIi nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tela. AHU30TPOITHUS CBOWCTB 10.02.2025 bubnnoreka [JOK
KpucTayoB. JKuaknue KpucTauibl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUallbl
[InaBneHue n KpucTaIU3aLusL.
43 V aenpHasg TEIIOoTa IJIaBJIEHUS. 24.02.2025 Bubnmorexa IOK

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

26.02.202

44 YpaBHEHHE TEIUIOBOTO OamaHca 6.02.2025 httos://m.edsoo.r/FOCE820
DneKkTpu3aius Tei. DINeKTPUIeCKUU

45 3apsin pI[Ba BHA aneKTpI/IqIZ:CKI/Ix 03.03.2025 brbnmorexa LHOK

) https://m.edsoo.ru/ff0c6bcc
3aps0B
[TpoBOTHUKY, TUAEKTPUKH U
bubmmorexa [{OK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHUSI 05.03.2025 https://m.edsoo.ru/ffocebec
AIIEKTPUYECKOTO 3apsjia
BsaumonencTue 3aps10B. 3aKOH

. . bubmmoreka [IOK
10.03.202

47 Kynona. Toueunsn 271€KTpUYECKUN 0.03.2025 https://m.edsoo.ru/ffoc6ced
3apsy
Hanpsisk€HHOCTB 3MEKTPUYECKOro MOJIS.

48 [IpuHnun cyneprno3unun 12.03.2025 bubnuoreka [IOK
AIEKTpUYECKUX nojen. JInnun R https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH

49 PaboTa cui 37eKTpoCTaTHIeCcKOTro MoJsl. 17.03.2025 bubnuoreka [IOK
IToTenmman. PasHOCTH MOTEHIIMAIOB R https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U THUAJIEKTPUKHU B

bu6mmoreka [IOK
19.03.2025

50 ICKTPOCTATHHICCKOM TOJC. https://m.edsoo.ru/ff0c7018

JlmsnexTpuueckas MpOHUIIAEMOCTb
. bu6mmoreka [JOK

51 DnekrpoeéMkocTb. KoHnmencarop 02.04.2025 httos://m.edsoo.r/FOC7126

DIIEKTPOEMKOCTH IIJIOCKOTO
bu6mmoreka [JOK
. 07.04.2025

52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKeHHOTO https://m.edsoo.ru/fOc72c0
KOHJIeHCaTopa

53 Ha6opaT9pHa;1 pabora I/I3Mepe£me 09.04.2025
AIIEKTPOEMKOCTH KOHJICHCATOPa
[IpuHIMO OeiCTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOIMPOBAJIBHOTO

54 anmnapara, CTpyHHOTO IIPUHTEpA. 14.04.2025
OnexTpocTaTH4ecKas 3allnTa.
3azeMJIeHHE HIIEKTPOIpUOOPOB

55 DNEeKTpUUECKUH TOK, YCIOBUS €r0 16.04.2025
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cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHUKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAHHOTO COCMHECHHUSI PE3UCTOPOBY

21.04.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH JMEKTPHUECKOTO
tToka. 3akoH Jlxoyns-Jlenma

23.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Ju1s TOJTHOM (3aMKHYTOI)
anekTpudeckoil nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune D/1C ucTouyHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS)

28.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

30.04.2025

60

DIIEKTPUYECKUHU TOK B BaAKyyMe.
CBOMCTBA JIEKTPOHHBIX TYYKOB

05.05.2025

61

[TosynpoBOAHUKH, KX COOCTBEHHAS U
pUMecHasi MpoBoAUMOCTh. CBOKCTBA
p—n-niepexoxa. [lomynpoBoaHUKOBBIE
PUOOPHI

07.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTpUUECKUU TOK B PACTBOPAX U
pacraBax 3J€KTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLMALU.
OnexTpoauns

08.05.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSITENLHBIN U
HECAMOCTOSTENIbHBIN pa3psia. MoHus.
IIna3zma

12.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DneKkTpuuecKue npruodopsl U yCTPOcTBa

64 U UX IPAKTUYECKOE IIPUMEHEHHE. 1 14.05.2025 butmorexa LIOK
https://m.edsoo.ru/ff0c86fc

[IpaBuna TeXHUKH O€30MACHOCTH

65 O6o6maromuii ypox 1 19.05.2025 | bubmmorexa LIOK
«IJEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtposnsHas paboTa o teme

66 <<3neKTpOCTaT1U/IKa. [TocTostHHBIIM 1 91.05.2025 bubnuoreka [JOK
JNEKTPUYECKUM TOK. TOKM B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PGSGpBHI')'II/I YPOK. KOHTpOJ'II:P'IvaSI pabora 1 92 05.2025 bubnuorexa [JOK
1o Teme "DIeKTPOIMHAMUKA https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 26.05.2025 bubmuotexa [JOK
o temaM 10 kiracca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c86fc
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11 KVIACC

KojaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOILHbIE HpﬁaKanecxne u3yueHnusi | oOpa3oBaTesibHbIE
padoTsI padoThbI pecypebi
ITocTostHHBIE MAarHUTHI U UX
B3anmMoJieiicTBiie. MarHuTHOE TI0JIE. bubmmoreka [{OK
1 o 1 04.09.2024
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarnuTtHO€ 10JIe TPOBOIHHUKA C TOKOM.
. bu6moreka [IOK
2 OmnpiT Opcrena. Bzanmoaeiictue 1 09.09.2024 https://m.edsoo.ru/focosfe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3y4yeHue 1 1 11.09.2024 bubnuorexa [JOK
MAarHuTHOTO IT0JIS KATYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.
bu6mmoreka [IOK
16.09.2024
4 HafiopaTopHaﬂ pabora «VccrnemoBanue 1 1 https://m.edsoo.ru/f0c9aco
IENUCTBUS MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM)»
efCTBME MAarHUTHOIO I10JISI Ha
5 ?{BI/I}K Cs1 3apSDKEHHYIO YaCTHI] 1 18.09.2024 bubnmorexa HOK
YHLyIo P yio Y- R https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuiel Jloperia
DnekrpoMarHuTHas HHAYKIus. [loTok
6 BEKTOpPAa MarHUTHOW UHAYKIUU. SI[CV 1 23.09.2024
WHIYKIHUU. 3aKOH 3IEKTPOMarHUTHOM
unaykuuu Papanes
JlaboparopHag padora «lccrnenoBanue
7 SIBJ'IeIfI/IH BJPiIeKT pOMarHI/ITHoﬁ g 1 1 25.09.2024 brbmotexa LIOK
p o https://m.edsoo.ru/ffocal50
WHIYKII»
NunykTuBHOCTH. SBIEHUE
8 camouHaykiuu. 3/1C caMoOuHIyKIUU. 1 30.09.2024 Bubnmorexa IOK

3Hepr1/151 MAar"amTHOTI'O I1OJIS KaTYHIKH C

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL,
VMHJYKIMOHHAs I1eYb

02.10.2024

10

O6o0matomuii ypok «MarHuTHoe mose.
SHCKTPOMaFHI/ITHaSI HWHIYKIOHWS

07.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas pabora o teme
«MarHuTHoe 1noJie. JIeKTpoMarHuTHas

VHTYKLUSD)

09.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKHUE KOJICOaHHS.
Iapmonmndeckne koaeOanus. YpaBHEHHE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpanienue sHEprun

14.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHUMOCTH TIEPHOa MaJIbIX
KoJieOaHHH Tpy3a Ha HUTH OT JUTHHBI
HUTH U MacChl Tpy3a»

16.10.2024

14

Kone6arenpabir koHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHBIC KOJICOAHUs B
HJCAILHOM KOJIeOaTeIbHOM KOHTYpE.
AHAJIOTUS MEKTy MEXaHUYCCKUMHU U
3JICKTPOMArHUTHBIMH KOJICOAHUSIMU

21.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH cOXpaHEHUS
SHEPruM B UAeaIbHOM KOJIeOaTeIbHOM
KOHTYpe

23.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBneHue o 3aTyXaromux
KoJebaHusx. BeIHYKIeHHbBIE
MexaHn4JeCcKHe Kojiebanus. Pe3oHanc.
BrIHy)KIeHHBIE 2TIEKTPOMAarHUTHBIE
KoeOaHus

06.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepemenHbIn TOK. CHHYCOUJAJIBHBIN

11.11.2024

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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IEpEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMILTUTYTHOE U
JIEWCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U
HaIpsHKEHUS

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
ANEKTPUYECKOMN SHEPrUu

13.11.2024

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa MepeMEeHHOr0 TOKa, JIMHHUI
JJIeKTpoIepeaayd

18.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE JIEKTPOIHEPIUH.
KynsTypa ncronszoBanus
AJIEKTPOSHEPTUHU B MOBCETHEBHOU
KU3HU

20.11.2024

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHus U AJTUHA BOJHBI.
[TonepeyHsbie ¥ MPOIOIbHBIE BOJIHBI

25.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

27.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
AJIEKTPOMArHUTHBIX BOJIH

02.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIKIIBI PaTUOCBS3U U TCICBUACHMUS.
PazButne cpeacts cBsa3u. Paguosokamms

04.12.2024

25

KontponbHas padota «Konebanus u
BOJIHBD»

09.12.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

IIpssMonMHENHOE pacpOoCTpaHEHNE
CBETa B OJJHOPOAHOMU cpene. ToyeuHbIin
HUCTOYHUK cBeTa. JIyd cBeTa

11.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

bubmuoreka [JOK

. g 16.12.2024
27 cseta. [loctpoenne n3o00pakeHUH B https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomiienne ceera. [lonHoe
. bu6mmoreka [{OK
. 18.12.2024
28 BHYTpEHHee oTpaxxeHue. [IpenenbHbIn httos://m.edsoo.ru/ffocd7f6
YroJI IOJIHOTO BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHas pabota «3mepenue 93.12.2024 bubnuoreka [JOK
IIOKAa3aTels MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzobpaxeHuii B
N bubmmoreka [{OK
. . 25.12.2024
30 fi3e. DOPMYIA TOHKOH JHH3b! https://m.edsoo.ru/ff0cddle
YBenu4ueHue JUH3bI
31 Ha6f>paTopHaﬂ pa6on\1} «HccnenoBanue 13.01.2025
CBOWCTB M300pakKeHUH B JIMH3AX)
Hucnepcus cBera. Co>KHBIA COCTaB
30 oenoro cBera. LIpet. JlabopaTopnast 15.01.2025
paborta «Habmroaenue aucnepcun
CBETa»
HNurepdepennius ceeta. Judpakmus bubnuoreka [IOK
33 .. 20.01.2025
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. 99 01.2025 bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOICTBa U 27 01.2025
ycIoBUs UX 0€30MacHOT0 NPUMEHEHUs
['paHuIpl MPUMEHUMOCTH KIaCCUYECKON
. bubnuoreka [JOK
36 MexaHuku. [locTynaTel cienraibHOU 29.01.2025 https://m.edsoo.ru/FOcf362
TEOPUU OTHOCUTEIHLHOCTHU
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
bubnuoreka [JOK
03.02.2025
37 3amensieHne BpEMEHH U COKpalleHUe https://m.edsoo.ru/ffocfad2
JUTAHBI
DHeprusi ¥ UMIYJbC PEIATUBUCTCKOU
38 yacTUIbl. CBA3b MACChI C SHEPTUEU U 05.02.2025 Bubnmorexa IOK

HUMITYJIBCOM. 3Hepr1/m ITOKOs

https://m.edsoo.ru/ffOcfc68
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KonTpomnsnas padora «Ontuka. OCHOBEI

. bubmuoreka [JOK
10.02.202
39 CTCHHATHHON TCOPHH 0022025 1 htpsuiim.edsoo.ru/ffocso
OTHOCHUTEILHOCTHY
40 ®otonbl. opmyna [Tnanka. Dueprus u 12.02.2025 bubnuorexa [JOK
UMITYJIBC ()OTOHA https://m.edsoo.ru/ff0cfel6
a1 OTKpbITHE U HCCIIE0BAHNE 17.02.2025 bubnuorexa [JOK
dbotorddekra. OnbiTer A. I'. CTosneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodrpdexra. YpaBHeHue
- - bubmmoreka [{OK
42 OuvHmTerHa g GoTosddekra. 19.02.2025 https://m.edsoo.ru/ffod015e
«Kpachas rpanuna» porosddexra
43 JaBnenue ceeta. ONbITHI HLH' 94.02.2025 bubmuorexa [JOK
JlebeneBa. XMMHUUECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoiucTBa u
44 MPaKTUYECKOE MPUMEHEHHE: 26.02.2025
(dhoTormeMenT, HOTONATUYNK, COTHETHAS
Oarapes, CBETOINO
45 Pemenue 3711 110 TeMe «INIEMEHTBI 03.03.2025 bubmuorexa [JOK
KBaHTOBOU OITUKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccessHUIO 0-4acTHIT 05.03.2025 bubnnorexa LIOK
) https://m.edsoo.ru/ff0d091a
[1nanerapHast MoJesib aToMa
bu6mmoreka [JOK
10.03.2025
4t Hoctynatsi bopa https://m.edsoo.ru/ff0d0afa
Nznyuenue u nornomienre GoToHOB
48 il I/I}II'IIIG exone aTOMEIlH C O,HH(()il)"O OBHA 12.03.2025 bubnuorexa IIOK
P P N yp R https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BoimnoBrle cBorcTBa yactuil. BoaHEI e
Bpouia. KoprnyckynspHO-BOTHOBOU bubnunoreka [JOK
49 17.03.2025
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHHE
50 OTtkpbITHE PaIUOAKTUBHOCTU. OTIBITHI 10.03.2025 bubnuorexa [IOK

Pesephopaa no onpeneneHuo cocrtaBa

https://m.edsoo.ru/ffod0fd2
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PAAMOAKTUBHOI'O U3JTYUCHUS

51

CporictBa anbda-, 6era-, ramma-
I/I3JIyT-ICHI/I$I. BJII/IFIHI/IG paIII/IOB_KTI/IBHOCTI/I
Ha XHBBIC OpFaHI/I3MI)I

02.04.2025

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortombl. Anbha-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usnydeHue

07.04.2025

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

53

DHeprus cBA3U HyKJIOHOB B sIIpe.
SAnepHble peakuuu. SnepHpIM peakTop.
[Tpo6emMbl, TEPCTIEKTUBHI,
9KOJIOTHYECKHE ACTIEKTHI SIACPHON
SHEPIreTUKHU

09.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO Il HAOTIOICHUS 1
pErucTpamyu JIeMEHTAPHBIX YaCTHII.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMOJeuCTBUI. EqUHCTBO
(bU3UYECKOU KapTUHBI MUPA»

14.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nBrkenne. CoaHeyHas cHCTEMaA

16.04.2025

56

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

21.04.2025

57

3B€311bl, UX OCHOBHbBIC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCIEI0BATEILHOCTH.
Bnyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXOKACHUH U 3BoJronnK CoJIHLIA U
3BE3]

23.04.2025

58

Muneunsid [1yrs — Hama I'anakTuka.
ITonoxenne n npmxenue CoyHLA B
lNanaktuke. ['anaktuku. YepHble AbIPHI B

28.04.2025



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

sIpax rajlakKTUK

Bcenennas. Pa30Oeranue ranakTuk.
59 Teopus bosbmoro B3peiBa. Penukrosoe
n3nydeHue. MeraranakTuka

30.04.2025

60 Hepermennsie mpo61emMbl aCTpOHOMUHT

05.05.2025

KoHnTponsHas padora «IeMeHTHI

61
ACTPOHOMHUH U aCTPOPUIUKU»

07.05.2025

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,

62 TEXHOJOTHYECKOM, COIUATILHOM U
ATUYECKOH chepax MesTeTbHOCTH
YesoBeKa

08.05.2025

O6o06matromuii ypok. Poss 1 mecto
63 (U3UKK ¥ aCTPOHOMUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

12.05.2025

O6o06matomuii ypok. Poss pusmaeckoit
TeopuH B GOPMHUPOBAHUH
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHUpa

64

14.05.2025

O6o06maromuii ypok. Mecto
(hM3UYECcCKO KapTHHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUI O TPUPOJIC

65

19.05.2025

PesepBHbIil ypok. MaruutHoe noJe.

66
DNEeKTpOMarHuTHAass UHAYKLHUS

21.05.2025

PesepBubiil ypok. Ontuka. OCHOBBI

67 ®
CIICHUAIIBHON TCOPHUHU OTHOCUTCIbHOCTH

22.05.2025

Pezepunblit ypok. KBanToBas pusuka.

68
DeMeHThl aCTPOHOMMH U acTPOPU3UKU

26.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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