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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» no rogam o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKHN — CHCTEMOOOpa3y O
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEepPreTuKH, TPAaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHe MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENsA€TCS PEUIEHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOrO paszfesia Kypca, TaK U UHTErpupys 3HaHUS U3
pa3HbIX pa3nenoB. Jljisi KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHusl Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKHX padoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaToOpHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK peE3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl obecreynBaeTcsl peluleHueM CIEIYIOUUX 3a/1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckol Mozenbplo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CAMOCTOSTEJIPHOTO TUTAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme Mo (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboOT SBISETCA PEKOMEHJOBaHHBIM, YYHUTENIb JI€NaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o mnpuponae. HayuHeie MeTOABI IIO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IMaICHHUS.

KpuBonuueitnoe  gBwxkeHue. JIBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPAOB, LICNIHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NyTSAMH, MPOUACHHBIMU TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYKuUHBL.  [loTeHIManpHas dSHEprus Tejaa  BOJMU3U
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE INMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHas TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUE H3O0MPOILIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiThl 0 TUDPY3UN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoOblI €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  ONHOATOMHOIO  MJAEAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpyHOMIIBIL  OEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >HepruM B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mojs.  [Ipunnun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsi ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpUuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOoABWKYLIEH cuibl. KoOpoTkoe 3ambIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIecTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XKUJIKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIMUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopskl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHAyKiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHUNM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JNWHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne 3JIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU SJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanue neiCTBUSA MOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXKIEHHbIE MEXaHHUYECKHE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbBLE 60IHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUST MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUe, Noaspu3anus, Judpakums, “HTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI IPeJIOMIIEHUs cBeTa. AOCOIOTHBIN MMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYecKas Cujia TOHKOW JMH3bI. [locTpoeHue wnzoOpakeHuil B
coOmparIMx U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtrueckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB W300paK€HU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKomna.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucniepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIILI0 THUPPAKITMOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHM (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
cnekTpoB. CHEKTp ypOBHEN SHEPIUHU aTOMa BOJAOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 s€Ep.

Anepnsiii peaktop. Tepmosuepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TUnK HOHU3UPYIOIIUX YACTHL.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabombi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3jnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCJIEA0BATEILHOCTH. BHYTpeHHee CTpoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B AIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromniee NOBTOpPEHNE

Ponb Qu3ukm u acTpoHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIBHOM M 3THYECKON cdepax AesTENHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMUU B COBPEMEHHOM HAYYHOU KapTUHE MHUPA, POJib (PU3NIECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
dusznueckol KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHUH, Teorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHWEe CUCTEMBl YPaBHEHHM, TPUTOHOMETPHUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMHN, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIOMAaU MIOCKUX (GUryp u o0bEMa Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

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

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMHK 00YJaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNig;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU TPpaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

paclIMpeHre OIbITa JeATEeIbHOCTH HKOJIOIMYECKOW HaINpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MMO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (UBMKUM  OCYHIECTBISATH  NPOEKTHYIHO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble ornueckue AeMcTBUA:
CaMoOCTOSITETFHO ~ (DOPMYJIMPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTIATh IETN JEeATSIBHOCTH, 3aJaBaTh IapaMEeTpbl W KPUTCPUU HX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHST B  paccMaTPHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHalIM3a HMEIONIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSTEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTebcKHe TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICATCIHLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PEILIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE alIbTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUECKOTO COAEPIKAHUSA U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  ATHUUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACPX AHUS B Pa3iIMUHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISATH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHEYPOUHOU JIESITEIIbBHOCTH
pacrio3HaBaTh MNPEANOCHUIKM  KOHQIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOMW paboThI;

OLICHMBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1IMit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATENBHYIO JAESITENILHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEeHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbH 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JACTH
(GU3HUKYU, TOCTOSTHHO TOBBIIATH CBOM 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJis OLICHKUA CUTYallH, BHIOOpa BEPHOTO
pELICHUS;



yMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO NPUHUMATh pPEIICHUS 10 HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
JeSITEeIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
JeSTEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLUIUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJBTATOB OCBOEHHUSI MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN WHTEJIJICKT, peaIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIOIICTO CIIOCOOHOCTDh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATHCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIIOYAOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPa, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIKOIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3apsi]l IPU pelieHuu GU3NYeCcKuX 3a1ay;

pacrio3HaBaTh (pu3HUeCKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSMOJIMHEWHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JABMXKEHHE IO OKPYXKHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUH), TEIIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCALUs, IUIABJICHUE, KPUCTAIIM3ALMS, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCIONB3Yys (PU3nueckue BEJIMYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIIHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCIOJBb3yeMbIX BEIUYMH, WX OOO3HAUCHUS] U EJUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUsl XaOTUYECKOTO JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNB3YEMbIX BEIMYMH, HX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYECHUS W E€IMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBIEHUS, UCTONB3Yyd (pu3ndeckue
3aKOHBI W MPUHIMIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHIHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKYK) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHHUS MOJEKYII C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CJIOBECHYIO
(GbOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acT) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DHU3UYCCKUX BEIUYHMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHHH HCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YUeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBHOCTH C WCIIOJIb30BAaHUEM HM3MEPHUTENIBHBIX YCTPOMCTB W J1a0OpPaTOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOaUMBIE ISl €€ pelleHHUs, MPOBOAUTHh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue sIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUH
U TIPE/ICTaBIICHUS Y4eOHOW M HAay4IHO-TOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyto HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecredeHus: 0€30MacHOCTH TPHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKHUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIbl, PANUOHAIBHO pACHpPEaeNtsaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYUAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHYECKON NEATEITHHOCTH IOJeH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUHUTHIBATh TPAHUIBl TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYCYHBIN AIEKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBI MCTOYHHUK CBETA, sACpHas
MOJIeb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sApa NpHU pelIeHUH (HU3HUECKUX
3azay;

pacmo3HaBarh (pu3nUeckue sBICHUS (MPOIECChl) U OOBICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJIMMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMArHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJNS Ha
NPOBOAHUK C TOKOM W JBIKYIIUWUCS 3apsll, IJIEKTPOMarHUTHbIE KoieOaHus U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYATOro CHeKTpa aToMa BOJOPOJA, €eCTECTBEHHAss M HCKYyCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUS (MPOIECChI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toyst, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKU, SHEPTUs 3JIEKTPUUYECKOrO0 M MarHuTHOrO IMOJIeH, MEpPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOKa B Ipolecce
TFapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJa JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATH (PU3HMUECKHI
CMBICIT HCIIOJNB3YEMbIX BEIUYMH, WX OOO3HAYCHHWS U EIWHUIIBI, YKa3bIBaTh
Gopmymbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS U TPOLECCHI, HUCIOIB3Ys
duznyueckne BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acToTa CBETA, YHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ NOJIypacaaa, SHEPIHs CBI3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKOM BETMYNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[UU, 3aKOH MPSIMOJIMHEWMHOTO pacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTelHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPrHH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUcCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y Y4YeOHOro SKCIEpUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUs (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METOJIbl OIICHKH MOTPEITHOCTEN U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSMBIX M3MEPEHHI: MPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHI MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM MUCCIeI0OBAHMUS;

coOmoaTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJIaHHON (DU3MYECKOW MOENbIO,
UCIOJIb3YS (PM3UYECKHE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4H
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NUECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYeHUS (PU3UYECKOU BEJTUYUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJOTUM JJISI IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(POpPMALIUU, MOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3HKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNIe C BBHINOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TIpYMNIbl, PALUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO ITO3HAHMS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon Jara
Ne 1 DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoas | IlpakTn 0 ] uudp
n/n Bcero HbIE yecKue oﬁpaaonaTe.Hbele pecypcChbl
padoThI padoTsbI
| ®uznka — Hayka o npupojie. Hayunbie | 03.09 bubnuoreka [JOK
METOBI ITO3HAHUS OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBanun 05.09
. . bubnuorexa [JOK
2 COBPEMEHHOM HAYYHOUW KapTHUHBI MUpPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHndeckoe JBH>KEHHUE. 10.09
3 OTHOCHTENBHOCTh MEXaHUYECKOTO | 1 bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yckopenue. CTapTOBBIN KOHTPOJIb.
. 12.09 bu6mmoreka [IOK
4 PaBHOMEpHOE NPSAMOJIMHENHOE BHKEHUE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | 17.09 bubnuorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKoOpeHue | 19.09 bu6mmoreka [JOK
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuposmHeliHoe nBuxeHue. J[BrkeHne | 24.09 bubnuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun otHOCUTENBHOCTH ["anunest. 26.09
bu6mmoreka [JOK
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1
. https://m.edsoo.ru/ff0c3be8
[Iepsriit 3ak0H HproTOHA
9 Macca Tena. Cuna. [lpunuun 1 01.10 bubnmoreka [JOK




CyHepHo3uIuu cuil. Bropou 3akoH
HproTona nig MarepuaibHOU TOUYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akon HerotoHa ju1st 03.10 bubnuorexka [JOK
MaTEePHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHpHOro Tsrorenus. Cuna 08.10 bubnuorexa [JOK
TsKecTu. [lepBasg KocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
10.1 b K
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 0.10 nommorexa O
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpummenT tpenus. 15.10
P b P bubmmoreka [{OK
13 Cwuita conpOTHBIICHHS IPU JBWKEHUN Tea
https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTH WJTU Ta3e
[TocTynarensHOE M BpamaTeibHOE 17.10
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
MowmeHT cunsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI 22.10
15 MaTepHaIbHbIX TOYEK. IMITyJIbC CUITBI. bubnuoreka [IOK
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
PabGora 1 momHoCTh criibl. Kunernueckast 24.10
o bu6mmoreka [JOK
16 SHEprus MaTepuaabHOW TOUKH. Teopema
. https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KUHETUYECKOW SHEPTUn
[TorenumansHas Heprus. [loreHuuanbHas 05.11
7 SHEprus ynpyro aeopMUpOBaHHOU bubnuoreka [JOK
npyxuHsl. [loTeHIManbHas sHeprus teaa https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMITH
13 [ToTreHmanbHbIC U HETIOTCHIIMATILHBIC 07.11 bubmuoreka [JOK

cuiibl. CBs3b pa6OTBI HCMIOTCHIMAJIbHBIX

https://m.edsoo.ru/ff0c478c




CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPTUH

19

JlaboparopHuas padota «lccnenoanue
CBA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHUYECKOW SHEPTUHU TeJIa Ha PUMEPE
PaCTSKEHUS PE3UHOBOTO JKI'yTa»

12.11

20

KonTponsHas paborta o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHHUKE)

14.11

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

21

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

19.11

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moaenu CTpOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEI

21.11

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrosinnas ABoraapo

26.11

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

28.11

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

03.12

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

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKECHMS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knanelipona

05.12

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ['a30BEIC 3aKOHBI

10.12

28

JlaboparopHas pabota «MccnegoBanue

12.12




3aBUCHMOCTH MEXy lTapameTpamMmu
COCTOSIHUSA Pa3pEKCHHOIO Ta3a»

29 N3omnporeccrl B uacaqibHOM ra3e U UX 17.12 bub6mmoreka [IOK
rpadu4ecKoe mpecTaBIeHIe https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus 19.12
TEPMOIUHAMHYECKOU CUCTEMBI U CITOCOOBI

. bubnuorexa [JOK
30 e€ u3MeHeHus1. Konm4ecTBo TeraoTh U
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHsIs1 sHeprus
0JIHOATOMHOTO HACAJIbHOTO ra3za
24.12 bu6moreka [IOK
31 Buael Tenonepenaun
https://m.edsoo.ru/ff0c5¢c36
VY enpHasi TEMI0EMKOCTh BEILIECTBA. 26.12
bu6moreka [IOK

32 KonndecTBo TEMIOTHI MPH TEIIONEpEIaye.

. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc

13 [TepBbIii 3aKOH TEPMOJUHAMUKH H €TO 14.01 bubnuorexa [JOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ffOcSefc

34 Heo6patumMocTh MpoIieccoB B MPUPOJIE. 16.01 bubnuorexa [JOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun neiictus u KITJ remoBoit 21.01 bu6mmoreka [JOK
MaIlUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITJ] 23.01

37 DKOJOTUYECKHE MPOOIEMbI 28.01
TEIUIOHEPTETUKHI

18 O6o06maromuii ypok «MoJeKkynspHas 30.01 bu6mmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTposnpHas paboTa o teme 04.02 Bu6 OK

39 «MonexkynspHas ¢puzuka. OCHOBBI nommorexa I

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50




40 [TapooGpazoBaHue U KOHICHCAIHUS. 06.02 bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCo0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD 11.02 bub6mmoreka [IOK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u 13.02
4 amop(dHbIe Tea. AHU30TPOIUS CBOVCTB bubnuorexa [JOK
KpucTamuioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [InaBnenue u KpucrauM3anus. Y aeabHas 18.02 bubmmoreka [{OK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO OaaHca 20.02 brbmorexa OK
https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsil. 25.02 bubnuorexa [JOK
JIBa BH1a AJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHUKH, TUATEKTPUKU U 27.02
bu6moreka [IOK
46 MOJIYIIPOBOAHUKH. 3aKOH COXPAHECHUS
https://m.edsoo.ru/ff0c6becc
ANEKTPUYECKOTO 3apsia
47 B3aunmonencrBue 3apsinoB. 3akoH KymoHa. 04.03 bu6mmoreka [JOK
TouyeyHbIN EKTPUUECKUU 3apsij] https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTD 3JIEKTPUYECKOTro OIS, 06.03
bu6mmoreka [JOK
48 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX
. .. https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaboTa cui 37eKTpoCTaTHYECKOTO MOJIS. 11.03 bubnuoreka [JOK
Ilotennuan. Pa3HOCTE IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKH U AUDIIEKTPUKH B 13.03
POBOA g P bubmuoreka [JOK
50 3IEKTPOCTATUUECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexkTpuueckast IpOHUIIAEMOCTD
51 OnekrpoeéMkocTb. KonneHncarop 18.03 bubnmoreka [JOK




https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

20.03

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

01.04

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOTTMPOBAILHOTO
anmapara, CTpyWHOT0 IpHHTEpa.
DneKTpocTaTUYeCcKas 3alluTa. 3a3eMIIeHHe
ANEKTPOTIPUOOPOB

03.04

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabI TOK. Crta
toka. Hanpsbxenne. ConpoTuBieHue.
3akon OMa 1S ydacTka Henu

08.04

56

[NocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabora «3y4yeHue
CMEIIAaHHOTO COEMHEHHSI PE3UCTOPOBY

10.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

15.04

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«U3mepenune 3/1C ucTouyHnKka ToKa U €ro
BHYTPEHHETO COTPOTUBIICHUS

17.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOIUMOCTb

22.04




60 DnexTpuuecKuu ToK B Bakyyme. CBoucTBa | 24.04
AIEKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U 29.04
61 IIpUMECHast MPoBOAUMOCTh. CBOMCTBA p— 1 bubnuorexa [JOK
n-nepexona. [ToaynpoBoAHUKOBbIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUYECKUH TOK B PaCTBOpax U 06.05
6 pacIiaBax 3J€KTPOJIMTOB. | bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUH TOK B rasax. 13.05
. . bubnuorexa [JOK
63 CamMOCTOSITENTbHBIM U HECAMOCTOATEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DNeKTpUYeCcKue MpUOOPHI U YyCTPOMCTBA U 15.05
bu6moreka [IOK
64 UX TIpaKkTH4eckoe npumeHenue. [Ipasumna 1
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
65 O6o0maromuii ypok «JIeKTpOJMHAMUKAY 1 20.05 bubmorexa OK
https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa o Teme 22.05
66 «Qnekrpocraruka. [locTossHHBIN | bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
OBUIEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME




11 KVIACC

Hara
Ne . KoanuecTBo yacos HU3yYeHUsI D1eKTpPOHIbIE HPPOBHIE
eMa ypoka
n/n yP o0pa3oBaTeJibHbIE PECYPCHI
B KonTpoabusbie IIpakTnyeckue 11 ka
cero padorsl padoTsl
[TocTosiHHBIE MATHUTBI U KX
| B3amMojiclicTBe. MarHuTHOE mojie. | 02.09 bubaunoreka [IOK
Bekrop marauTHO nHAYKIWU. JIMHUT ' https://m.edsoo.ru/ff0c9778
MarHUTHOM WHIYKIIUU
MarauTHOE 110jIe MPOBOJHUKA C TOKOM.
bubmoreka [IOK
2 OmwIT Opcrena. BzanmoneiicTeue 1 04.09 B
POBO OB ¢ TOKO https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
3 JlabopaTtopHas pabota «/3yuenue | | 09.09 bubmoreka [IOK
MAarHUTHOTO TTOJISI KATYIIIKHA C TOKOM) ' https://m.edsoo.ru/ff0c98fe
JleiicTBHE MarHUTHOTO TIOJISI Ha
MPOBOTHUK ¢ TOKOM. Cria Ammepa.
bubmoreka [IOK
4 JlabopaTtopHas pabota «lccinenoBanue 1 1 11.09 httos:/m.ed 1 /0c9ac0
N s://m.edsoo.ru/ff0c9ac
NEHCTBYUS ITOCTOSHHOTO MarHuTa Ha 2
PaMKy ¢ TOKOMY
JleiicTBHE MarHMTHOIO TIOJISI Ha
bubmoreka [IOK
5 JBVDKYIIYIOCS 3apSDKEHHYIO YACTHILY. 1 16.09 httos://m.ed 1 JF0cOdF4
ps://m.edsoo.ru/ffOc
Cuna Jlopenna. Pa6ota cunsl Jloperta
OnexkTpoMarHuTHast uHAyKus. [Totok
6 BEKTOpa MarHUTHOU MHAYKIMU. DC | 18.09
WHIYKUUU. 3aKOH 3JEKTPOMarHUTHON '
nHayknuu Papanes
7 JlabopaTtopHas pabota «/ccnenoBanue | | 73.09 bubmmorexa LJOK
SIBJICHUSI DJIEKTPOMATHUTHON HHIYKIIUW ) https://m.edsoo.ru/ff0cal50
8 NHnykTuBHOCTS. SIBNICHUE 1 25.09 Bbubnuoreka LJOK




camounaykuuu. IJIC caMOMHIYKITNH.
OHeprusi MarHUTHOTO TOJSI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 0JIe

https://m.edsoo.ru/ff0ca600

TexHu4uecKkrue yCcTpoicTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, MEKTPOJABUTATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
WHJyKLMOHHAS II€Yb

30.09

10

O06o06marorumii ypok «MarHuTHOE Moie.
DNEeKTPOMArHUTHAS WHTYKITHSD)

02.10

bubaunoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas pabora 1o Teme
«MarauTtHoe 1moje. JIeKTpOMarHuTHas
WHITYKIHSD

07.10

bub6mmoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIC MEXaHHYECKUE KOJIeOaHusI.
I'apMonnyeckue Konebanus. Y paBHEHUE
rapMOHHYECKUX KOJICOaHHI.
IIpeBpaiienue sHeprun

09.10

bu6mmoreka IJOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabota «lccinemnoBanue

3aBHCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH

rpy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14.10

14

Konebarensupi kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOIEOAHHS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaNOrust MEXTy MEXaHUIECKUMH 1
3JIEKTPOMArHUTHBIMHU KOJICOaHUSAMH

16.10

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
9HEPruy B UAEAITBHOM KoJeOaTeIbHOM
KOHTYype

21.10

bubmnoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,Z[CTaBJ'IeHI/Ie 0 3aTyXaromux
KoJIeOaHUSIX. BBIHY)K,I[GHHLIQ

23.10

bubmmoreka LIOK
https://m.edsoo.ru/ff0cbb86




MeXaHU4ecKue Koaebanus. Peonanc.
BbIHYKICHHBIC 3JIEKTPOMArHUTHBIC
Koiebauus

17

[lepemennpid Tok. CUHYCOUAANBHBIA
MEpEMEHHBIM TOK. MOIIHOCTh
IIepEMEHHOI0 TOKa. AMITTUTYAHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsDKEHUS

06.11

bubmauoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmatop. [IponsBozacTso,
nepenava u moTpedeHne AIeKTPUIeCKOn
SHEPTUU

11.11

19

YeTpolicTBO M IPaKTHYECKOE
IIPUMEHEHHE DJIEKTPUYECKOrO 3BOHKA,
reHepaTopa NepeMeHHOro ToKa, JTUHUN
JJeKTpoIepenad

13.11

bubmmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYecKue PUCKU TIPU TPOU3BOICTBE
anekTpodHeprun. Kynbrypa
HCIIONIb30BAHUS SJIEKTPOIHEPTHH B
MOBCETHEBHOW KU3HU

18.11

21

MexaHn4ecKkre BOIHBI, YCIOBUS
pacnpoctpanenus. [leproa. Ckopocts
pacnpocTpaHeH!s 1 IJTUHA BOIHEL
[Tomepeunsie 1 TPOAOIBHBIE BOIHBI

20.11

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. | pOMKOCTb 3BYKa.
Bricora Tona. Tem6p 3ByKa

25.11

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcccOc

23

ONEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA
u ckopocTb. Illkana 3meKTpOMarHUTHBIX
BOJIH

27.11

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOccfeQ

24

[IpuHIHIIEI paArOCBSI3U U TEIEBUICHHUS.
PaszBuTHe cpencts cBs3u. Panunonokanus

02.12

25

KonTponsnas padora «Konebanus u

04.12

bubmmoreka [IOK




BOJIHBI»

https://m.edsoo.ru/ff0cc6f8

[psimonuHeitHOE pacpocTpaHeHUE CBETa

bubauoreka LIOK

26 i .T i 09.12
1 OAHOPOAON CPEAE. © OTEHHb https://m.edsoo.ru/ff0cd350
HUCTOYHUK cBeTa. JIyu cBera
- OTpam;HHe CBETa. 3a1<ogn,1 ;TpaxcveHm s Butmorexa LOK
cpeta. HIOCTPOCHHE HI0DPLKCHILI B ’ https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
e Hpennc()MneHH; CBETAa. Hoanoe BHYTPEHHEE 1 BuGmorexa LIOK
orpaxkeHue. [IpenebHbIN Yo OJIHOTO . hitps-//m.edsoo.ru/f0cd76
BHYTPEHHETO OTPaKEHUS
JlabopaTtopHas pabota «/3mepenue bubmoreka [IOK
29 18.12
MTOKa3aTeNs MPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
“ HHH3LI.£IOCTpoeHHe n3£)6pa>KeHn171 B i BuGmorexa LIOK
JLHH3E. TROPMYJIa TOHKOH JHHIHL. ’ https://m.edsoo.ru/ffOcdd1e
YBenu4eHue JUH3bI
31 JlabopaTtopHas pabota «lccinenoBanue 75.12
CBOWCTB M300paskeHUH B JIMH3AX)» '
Hucnepcus cBera. CIIOKHBIA COCTaB
32 oemoro crera. L{Ber. JlabopaTopHas 28.12
pabora «Habmromenne TUCIIEpCHH CBETaY
WuTtepdepennus crera. Jndpakmms bubmmoreka [IOK
33 N 13.01
cBeta. Judpakmonnas pemérka https://m.edsoo.ru/ffO0ced22
34 [TomepedHOCTh CBETOBBIX BOJH. 15.01 bubmmoreka [JOK
[Monspu3amus ceera ) https://m.edsoo.ru/ffOcf02e
35 OnTudaeckue mpudOpkl  YCTPOHCTBA U 20.01
YCIIOBHS MX 0€30MacHOr0 TPUMEHEHHUS
y I'panutst HIlz[I/IMeHI/IMOCTI/I Knaccnqeci(oyf o BuGmorexa [1OK
MexaHuku. [locTynaTel cnennanbHOW . hits-//m. edsoo.ru/f0c862
TEOPHUH OTHOCUTEIHHOCTH
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 27.01 Bbubnuoreka LJOK




3aMemsieHue BPEMEHHU U COKpAIlCHUE
IUTAHBI

https://m.edsoo.ru/ffOcfa42

OHeprus ¥ UMITYJbC PENITUBUCTCKOW

bubmauoreka LIOK

. [ 29.01
38 yacTUlbl. CBsI3b Macchl C SHEPTUEH U 9.0 hitps-//m.edsoo.ru/f0cfc68
HUMITYJIBCOM. 3HCpI‘I/I$I IIOKOsA
39 Kontponbhas padora «Ontrka. OCHOBBI 03.02 Bbubmoreka LJOK
CHEHaTbHON TEOPUU OTHOCHUTEIBHOCTHY ’ https://m.edsoo.ru/ffOcf6f0
®otonbl. Popmyna [Inanka. DHeprus u bubmmoreka [JOK
40 05.02
UMIYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE 10.02 bubnuoreka IJOK
doroddpdexra. OnbiTol A. I'. Cronerosa ’ https://m.edsoo.ru/ffOcffc4
3 Y%
42 92:;12;; 01(1;)1(1:1:(;23@;:::; HHI? acnas 12.02 Bubmorexa LIOK
.« .
8 P https://m.edsoo.ru/ff0d015¢
rpanuiiay horoddderra
43 Hasnenwne ceera. OnbiThl I1. H. JIebenena. 17.02 bu6mmoreka IJOK
XUMHYecKoe IEUCTBUE CBETa ' https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiicTea u
m MPAKTUIESCKOE TIPUMECHCHHE: 19.02
(dhoTtodemMenT, PoTomaATINK, COTHETHAS
OaTapes, CBETOIHO
45 Pemrenne 3amad mo Teme «31E€MEHTHI 24.00 bu6mmoreka IJOK
KBaHTOBOW OTITHKI ' https://m.edsoo.ru/ff0d0302
46 | Pophop o pacoeumto tancr 2602 biorera LLOK
PLOPA p t ) https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
Bbubnuoreka IJOK
47 I1 b 03.03
OCTYIaTRL bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u noriomeHne GOoTOHOB MPH BuGmiorexa LIOK
48 Iepexo/ie aToMa C OJHOTO YPOBHSI 05.03

SHEpruu Ha Apyroil. Buael criekTpos

https://m.edsoo.ru/ff0dOafa




49

Bonnosrle cBoucTBa uactuil. BonHEI e
Bporina. KopnyckynsapHo-BonHOBOW
nyanu3Mm. CIOHTaHHOE U BRIHYKJICHHOE
H3JIy4YEHUE

10.03

bubmunoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PAAUOAKTUBHOCTU. OMBITHI
Pesephopaa mo ompenenennto coctasa
PaauOaKTUBHOTO H3ITyICHUS

12.03

bubmauoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTtBa anbga-, Oera-, raMma-
HU3IyUCHHA. Bnusaue paarnOaKTUBHOCTHU
Ha JXUBBIC OPTraHU3MbI

17.03

52

OTKpBITHE TPOTOHA U HEWTPOHA.
W3zotonsl. Anbda-pacnan. INeKTPOHHBIH
Y TO3UTPOHHBINW Oera-pacmai. ['amma-
H3Iy4eHHUE

19.03

bub6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3W HYKJIOHOB B SIZPE.
Snepubie peakiuu. SAepHbIA peakTop.
[IpoGnembl, IePCIICKTHBEI,
JKOJIOTUYECKHE ACTIEKTHI SAepHON
JHEPTeTUKH

31.03

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe YacTHIBL. OTKPBITHE
MO3UTPOHA. MeTop! HAOMIOAEHUS U
perucTpannu 3JeMeHTapHbIX YaCTHLL.
Kpyraeiii cron «@yHaaMeHTalbHbIE
B3aUMOJIeWCTBUA. EnnHCTBO (hrznueckon’
KapTHHBI MUPay

02.04

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3mus, sIpKue

3BE3/1bl, IIJIAHETHI, UX BUAUMOE JIBUKCHUE.

ConHeuHas cucrema

07.04

56

Comaue. CojHeUHast aKTUBHOCTD.
Ucrounuk sneprun ConHua u 3B€37

09.04

57

3BE311bI, MX OCHOBHBIE XapaKTEPUCTUKH.

14.04




3BE3abI TIIaBHOU ITOCIIEN0BATEILHOCTH.
Bayrpennee crpoeHue 3B€E3 1.
CoBpeMeHHbIE TPEACTABIECHUS O
MIPOUCXOXKIECHUH U dBoMonru CoHIA U
3BE3]]

58

Mineunsin Ilyte — Hama ['aakTuka.
[Honoxxenue u nBuxenue ConHIla B
l'anakrtuke. I'anaktuku. Y€pHble ObIpbI B
sIIpax rajJakTUK

16.04

59

Bcenennas. Paz0eranue ranakTHk.
Teopus bosnbioro B3peiBa. Penukrosoe
nu3nydeHue. MeraranakTuka

21.04

60

Hepemennpie mpo6IeMbl aCTPOHOMHH

23.04

61

KontponbHas paborta «1eMeHTHI
ACTPOHOMUH ¥ aCTPOPUINKI»

28.04

62

O06o06maronumii ypok. Ponb pusuku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOTHIECKOM, COITTAITLHON U
ITUYECKOH chepax AeaTenbHOCTH
YeroBeKa

30.04

63

O6o06marommii ypok. Pois u Mecto
(hM3UKHM 1 aCTPOHOMHH B COBPEMEHHOM
Hay4HOH KapTHUHE MHUpa

05.05

64

O6o6marommii ypok. Ponb usudeckoit
TEOpHH B (OPMHUPOBAHHH MTPEICTABICHUN
0 (hr3mUecKor KapTHHE MUPa

07.05

65

O6o6marommii ypok. Mecto dhuszmueckont
KapTHHBI MUpa B 00IIIEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUI O PUPOJIe

12.05

66

Pe3epBubii ypok. MarauTHoe nose.

14.05




9J'IGKTp0MaFHI/ITHa$I WHAOYKOUA

67

PesepBublii ypok. Ontrka. OCHOBBI
CIIEIIUATBFHON TEOPUU OTHOCUTEIBHOCTH

19.05

68

Pesepuniii ypok. KBantoBas ¢usuka.
DJeMeHTBI ACTPOHOMHUU 1 aCTPOPUIUKU

21.05

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68







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

JL.9.I'enpenrreitn, FO.U. [lux U3natensctBo MHOMO3NHA ¢usuka 10 ki1

JI.9.I'ennenurreitn, FO.U. [luk U3narensctBo MHOMO3UNHA ¢uszuka 11 kn

METOIUYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

Meronnueckoe mocodue ¢ ykazaHUsIMH K PEIICHUIO 3a1a4 MOBBIIIEHHON
TpyaHOCTU(0a30BbIN U YriIyOeHHbIA ypoBHM) aBTOpPHI JI.O.I'enaenmreitn, A A.
bynarosa, A.B.Komkuna, I.H.Kopuunses 10-11 k1.

Yueonukun ®U3NKA-10 KJI, DU3UKA -11KJI. aBropsr: JI.D.I' enaeHmreii,
0.1, [1nxk

3amaunnk-10,11.x1 aBrop JI.O I'ennenmreiin,JI. A. Kupuk, U.M.I'enbdrar,

N.}O.Henaiues.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET

1 http://nsportal.ru - coruanbHasi ceTh paOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - pusuka B mkore.

3 http://festival. september.ru/articles/ - ¢pecTuBaIL IEAATOTMUECKUX UICH
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caliT njs yuuteneil GU3NKU U UX YUCHUKOB.



5 http://www.physics.ru/ - MaTepuainsl o Gpu3MKe.
6 www . ege .edu.ru - unopmarmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunasa xomiexkuust [IOPoB
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