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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMM K pE3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpaMmsbl, npeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanpHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aLusaXx Pocculickon Oenepanun, pean3yIoIINUX OCHOBHEIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHHH uX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeJIMETHBIM pe3yJibTaTam
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrdud MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC 1ENM M3Yy4eHUs] (PU3MKU HA YPOBHE CpPEIHEro OOIero
o0Opa3oBaHus, TUIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHus.

dusnka Kak Hayka O HauOojee OOLIMX 3aKOHAxX IPHUPOJIbI, BbICTyHas B
Ka4yecTBE yueOHOro MpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. LlIkonmpHBIN Kype UMK — CHCTEMOOOPa3y IO
JUIS. €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeXar B OCHOBE IMPOLIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHUEH, OMoJorHew,
bu3mdeckoii reorpadgueri um acTpoHommeil. Mcronb3oBaHWE W aKTHBHOE
OpUMEHEHUE  (U3MYECKMX 3HAaHUU  ONpENesieT XapakTep H  pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMU CBOWCTBAMM U JPYTHUX.
W3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcs, B (GOpPMHUPOBAHHWE yYMEHUN MPUMEHSTH
HAyYHBIA METO]I IO3HAHUS MIPH BBIOJHEHUN UMHU YIEOHBIX UCCIICJOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
NOJIOKEH psAd HUACH, KOTOpble MOXKHO paccMaTpUBaTh KaK HPUHUUIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3esioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nmueckux Teopuid. Beagymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOrO TOTEHLHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOIMYECKUX MPHIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
po0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepKHEBBIMHM JJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro oOIero
oOpa3oBaHus SBISIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE TMPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MNPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPHUM, JJIsI ONHCAHUSI ECTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCICPUMEHTAIBHON NESITeNTbHOCTH 00Yy4arouIuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpbIE B Mporpamme 1o ¢Gpu3uke oObeAUHEHbI B OOIIMN CHUCOK YYEHHUYECKUX
IpaKkTUYECKUX padoT. BeiieneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOAUMBIX i1 KOHTPOJISI M OLIEHKH, OCYIIECTBISAETCS  y4aCTHHKaMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOEHHOCTEH IUIaHUPOBAaHUS MU
ocHameHuss kaOmHera ¢usuku. Ilpm »d>TomM obecrieumBaeTCs  OBJIAJICHHC
O0yJaloUMMHCS YMEHUSIMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH W IOCTAHOBKY ONBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PEHIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A1 pacd€THBIX 3a1ad NPHOPUTETOM SIBIISFOTCS 3aJa4yd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJaHHS Ha
OOBSICHEHHE MPOTEKAaHUSI (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU i CUTyallud HPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO O0IIETo 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
OpEeIMETHOr0 KaOuHeTa (PU3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuwHeTe (QU3UKH TOJKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpYJIOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpamme 1o (GpHu3MKe yYeHHYECKHX MPAKTHIECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemMoHCTpanimoHHoe 00opynoBaHue (OPMHUPYETCI B COOTBETCTBHH C
NPUHIIMTIOM MHHHUMAJIbHOW JOCTATOYHOCTH W 00ECleYrBaeT IOCTaHOBKY
NEePEUYNCIEHHBIX B TMporpaMme 10 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHUS  HM3y4aeMBIX SIBICHUH W  MPOILECCOB, OMIHUPUICCKUX |
(GyHIaMEHTaTbHBIX 32aKOHOB, HX TEXHUYECKUX TPUMCHCHHIA.

JlaGopatopHoe oOOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 000pYyIOBaHUs JOKHBI OBITh TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaToOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUsI GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa U CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIIUM SIBJICHUSIM;

e (OpMHpOBaHHWE HAYYHOTO MHUPOBO33pEHHUSI KaK pe3yjbTaTa H3yueHUs
OCHOB CTPOCHHSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMHpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJIb30BaHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHne 3THX Leneld obecreynBaeTcs pelieHHeM CIIeIyIOIUX 3a7ad B

nporecce U3y4eHus Kypca GU3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIEMEHTBI 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 Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3HUECKON MOJICIH, aICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMH CAMOCTOSATEJILHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJICJICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHHUM MPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOMN JEATEITLHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX H
NPAKTHYECKUX paboOT SBISETCS PEKOMEHJOBaHHBIM, YYMUTENb JelaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAaOOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOITUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npuponae. Hayuneie METOIBI ITO3HAHUS OKPYKAIOLIETO
Mupa. Posb 3KcnepuMeHTa W TEOPUM B IPOLIECCE II03HAHUS IPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SBIEHUH M TpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[Tepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, WX MPOCKIHUH HAa OCH CHUCTEMBbI KOOpJMHAT.
CiioxeHue nepeMenieHnil U CI0KEeHUE CKOPOCTEl.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIWKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TNEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmnueitHoe  nBwkeHue. [I[BUKeHWME  MarepualibHOM  TOYKH 1O
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOE yCKOPEHHE.

TexHuueckue yCTpOWCTBA UM IPAKTUUYECKOE NIPUMEHEHHE: CHOUIOMETP,
JIBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE NIEpEIauH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUTIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmronenne aBwkeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHne HEpaBHOMEPHOTO JBUXKEHHUS C LEIBI0 ONPEACIEHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne nBUKEHUS 1IAapUKa B BA3KOU )KUIAKOCTH.

N3yuenue aBm>xeHHs Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akon Hprotona
JUIsl MaTepuaabHON TOUkU. TpeTuii 3akoH HploTOHA /1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHX)KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENBHO OcCH BpamieHus. Ilinedo cunbl. YcnoBud
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: TOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBmxeHus Opycka 1Mo HaKJIOHHOW MJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MarepuanbHOM TOUKM (Teja), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBUKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHepruss marepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenunanbHas SHEPTHUsl. [ToTenunanbHas SHEPTUS yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMAIbHBIC  CHJIBL. CBs3b  paboTHI
HETMOTEHIIUAIbHBIX CHJI C HM3MCHCHHUEM MEXaHWYECKOW HSHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHUS MEXaHUYECKOW YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

ITepexon MoTEeHIIMATBHON YHEPTUU B KUHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIbI0 JBYX OJMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPIrHuu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Pa3znen 3. MouiekyJisipHasi pU3HNKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHHUS W
B3aMMOJICVCTBUA YacCTHUI[ BemlecTBa. MOJENIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl MoJiekyi. KomndectBo BemecTBa. [loctosHuas ABorapo.

TemnoBoe paBHOBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HAcaNbHOrO raza. AOCOJIOTHas TeMrmeparypa Kak Mmepa
CpeHEM KUHETHYECKOW DHEPIMM TEIUIOBOrO JABMXKEHHMS dacTtull rasa. [llkana
temnieparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponecchl B UIC€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BeulecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

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

OnbiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHSI.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOJIUHAMHUYECKON
CUCTEMBI U crioco0bl e€ n3meHenus. KonnyecTBo TeminoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KosmuecTBO TEmIIOTHI IpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJMHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpolieccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOMIIBIL  JEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
necTBus TerioBo MamwuHbl. [ukn KapHo u ero kodg@uiiveHT Mojae3HOro
JNEeUCTBUS. DKOJOTMYECKUE MPOOJIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUIITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
npoOku u3 OyTBUIKK TOJ JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOAEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TemIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanibl. llnaBienue wu
KpUCTaJU3aius. Y nenpHas Teriora miasnenus. Cyonumanus.

VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTepuasoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JinekrpoamHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKYM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTpUYECKUI 3apsil.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anekrpuueckoro mnoisd. [IpuHiun



CYIIEPHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MNOTEHIUAN0B. [IpOBOAHUKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHUE BJIEKTPONpUuOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapat, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMBNEKTPUKH B DIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, 1abopamoprbsle pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTOSHHBIN TOK.

Hanpsixxenne. 3akon Oma i1 yyacTka LEeTu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COETMHEHNE IPOBOIHUKOB.

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

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHWE HMCTOYHUKA TOKA.
3akoH OMa 1151 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX IMYyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPONIUTAYECKAS TUCCOUUALMUA. DIEKTPOIIN3S.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Momuus. [nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, »OJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN THO,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABWKYLIEH cuibl. KOpoTkoe 3aMmbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pasps U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOJIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEH CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEGHU, JHMHEWHas (QYHKIHS,
napabosna, runepOona, ux rpauku ¥ CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOECKIIMU HA OCH KOOPJAUHAT, CIIOKEHHUE BEKTOPOB.

buonocusn: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPTaHW3MOB (BHJIBI TEIJIONEpPEaur, TETUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEI, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALIMS,
raJbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IMOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), ABUTATENb BHYTPEHHEIO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3e€MJICHHE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIIEKTPOHATrPEBATEIbHBIE npuOopHl,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM uHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WMHAYKUMW. KapThHa JMHUNA MarHUTHOMU
WHIYKUIWHU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TMOJsl JJIMHHOTO MPSIMOrO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanMmoaelicTtBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHOM mosie. PaGora cuitbl Jlopenia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKOUH. [IOoTOK BekTOpa MarHUTHOM
UHIAYKUUW. OJEKTPOABMKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKUHUH B
IIPOBOJAHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OIJIEKTPOJBIKYIIAA  CHJa
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

ITpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1eb0anus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUs.
Mapmonnyeckue konebanus. [lepuon, vacrora, ammutyna u ¢dasza KojeOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUsS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJebanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSX. BIHYXIIEHHbIE MEXaHUYECKHUE
koneOanus. PezoHanc. BeiHyXI€HHBIE DIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JICMCTBYIOLIEE 3HAYEHHE CHIIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHUE SICKTPUIECCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOMU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXKICHHBIX KOJIEOaHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu mocCienOBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadH.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 60IHbL

MexaHudeckue BOJHBI, yclioBUs pacrnpoctpanenus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepedHble W MPOJMOJIbHBIE BOJHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomaruutHoit BoinHe. CBOMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANEKTPOMATHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPETOMIICHUST MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Mo pu3auus, Judpakums, UHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpene. JIyu ceera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbI cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DOoKycHOe
paccTosiHUE€ W ONTHUYecKash Cuiia TOHKOW JiMH3bL. [locTpoeHue uzoOpakeHuil B
cobuparnmx U pacceuparonux JuH3zax. opMyna TOHKOW JMH3BL. YBEIUYCHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTtepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOACHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCiaoBHe HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBI0 MPU3MBI.

[TonydeHne crieKkTpa ¢ MOMOIILI0 TU(PPAKITHOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



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

Pasznesn 6. OcHOBBI crIeMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAaHUKHU. [ToctynaTel
CIIEHIUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IIPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

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

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®doronsl. ®opmyna [Tnanka cBs3u SHEpruH GOTOHA C €TI0 YACTOTOW. DHEPTHSI
U UMITYJbC (HOTOHA.
OtkpeiTue u uccnenaoBanue Gororddexra. OnbiTel A. I'. CToneroBa. 3aKoHbI
doToaddexra. YpapHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiiay

dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre ycTpocTBA W MPaKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydyenuwe u mnorsiomeHue
(GOTOHOB TpHU TMepexojie aToMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumwl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bomubsl ne bpoiis. KopmyckynsipHO-BOTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTkpbIThe
paanoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, OeTa-, ramma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknonHas moxens siapa ['eitzenOGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoOnemMbl U TEPCHIEKTHBBI
AJIEPHON PHEPTETUKU. DKOJIOTUYECKHUE aCIEKThI SIEPHON SHEPIE€TUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Bunibcona, siaepHsIil peakTop, aroMmHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKECHUE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHila U 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kiacc —
CBETHUMOCTB». 3BE34bI TJIABHOM INOCIECAOBATEABHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEe CTpoeHHuE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBomonnu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sa. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIbIOTEPHBIX
NPWIOXKEHUHN I Onpe/ieNieHus MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYMIAPUS U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax NesTeIbHOCTH YelloBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MHUPA, POJib (PU3NIECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEACTAaBICHUNH O (U3UYECKOW KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce oCymecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAy4YHOIO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMK, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (puryp u 06béma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKHBOW MPUPOJE, KoJieOaTeITbHBIC
JIBW)KEHUS B JKMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paananuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAUIMYECKONW PEIIETKH, CHEKTPAJIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTpOIIepenad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro oOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOIKHO OOECIEUUTHh JOCTHUKEHUE CIEAYIONIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIEC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPaKAAHCKOW MO3UIIMU 00YYaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIAHCKOIO
o0II1eCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOM IPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYask 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCyIIero GuU3nyecKol HayKe;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodhecCUuOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH
bU3UKHM Ha TPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTUYECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMSI 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYEeCKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccmatpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM W IPOTUBOPEYMST B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MAaTEPUAIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YITATOB
LIEeJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJHATH pabOTy B YCIOBHSIX  peajbHOTIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKHue J1eiCTBUA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3NYeCKON HAYKH;



BJIaJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEITEIHLHOCTH
B 00sacT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENIbHOMY TOUCKY
METOJIOB peHIeHHs 3aiad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh MPHUUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHTBI Ml JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH H3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jayll B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO O00JIacTh
KHU3HEICATCITHLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, peJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUU (PU3UUECKOTO COAEPIKAHUS U3
UCTOYHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M UHTEPIpEeTalni0o MHPOPMalUU pa3lIMYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX M KOMMYHHKaIlMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aja4 ¢ COONIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcocOepeXeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPX aHUS B pa3iIMYHBIX (opMmaTax C
y4€TOM Ha3Ha4eHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIICCTBIISITh  OOIIEHWE Ha Ypokax (UMK W BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEUCTBHA C Y4€TOM OOLIUX
UHTEPECOB ¥ BO3MOYKHOCTEHN KaXKAOI'0 YICHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHPHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH TMPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YYETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIHUsIM;

paclMpsITh paMKH Y4€OHOTO MpeaAMETa Ha OCHOBE JIMYHBIX MPEMOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO SPYIUIHH B 00JIACTH
(M3UKH, TOCTOSTHHO MOBBIIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIAJCTh HABBIKAMH  IIO3HABATCIIBHOM  peduiekcMM  KaKk  OCO3HAHUS
COBEpPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHU;



WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HX
CHW)KCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NEeSATETBHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NeSATETHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIEHCTBYETCS HYMOIMOHATLHBIH WUHTCIIJIEKT, IIPEIITOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITHOHAIBLHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U TPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IIeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €r0 TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KApPTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHUS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYeCcKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIlEeCTBA U
ANEKTPOJANHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TMAJEHUE Tei, JBWKEHHE IO OKPYXHOCTH, HHEpIUS,
B3auMoeicTBre Ten, nuddys3us, OpPOYHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJ NIPU HarpeBaHUM (OXJIaXkKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBS3b MEXKIY IapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIEccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCTOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOpPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTus, MOTCHI[MAIbHAs dYHEPTUs, MeXaHUYeCKasl
paboTa, MexaHWUYeCKass MOIIHOCTh;, IIPU OMHCAaHWW TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICT HCTOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHMS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BETUYMHBI: JIaBJIIGHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHUUYECKOTO JBHKEHHUS MOJIEKYJI, CPEIHEKBagpaTHUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICT HCIONB3YEMBIX BEIHMYHMH, UX
0o0O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYECKUe BEITUYMHBI: IIICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD IMOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI HUMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUATBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHHUS
ANIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nHuaTh yCIOBUS WX 0€30MACHOTO WCIOJIL30BAaHUS B
IIOBCEIHEBHOM >KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI TI0 WCCIICIOBAHUI0 (U3UYECCKUX SBICHUU W
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBath mpoOJeMy/3agady W TUNOTE3y Y4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OIBIT H
(GbOpMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHUMAJIBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIIEHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BRIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCICIOBAaHUN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENHHOCTH C WCIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpPaTOpHOTrO
000py10BaHMUS;

pemiatb pacy€THbIC 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS 3a/lauu
BBIOMpPATh (U3UYCCKYIO MOJICINb, BBIICIATh (PU3UMUECCKUE BEIHMYHHBI M (POPMYJIBI,
HEOoOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 33/1a4U: BHICTPAUBATh JJIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXACHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTaBlIeHUs] Y9eOHON M HAyYHO-TIOMYJISIPHOW MH(OpPMAIUH, TTOYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX M 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

MCITIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM JKU3HH
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHNH ¢ TPUOOpPaMH M TEXHUYECKUMH



YCTPOUCTBAMHU, JJII COXpPAHEHUS 3/I0POBBS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BHIIOJHEHUEM PA3IUYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHPEAeNaTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYyalHsIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0TO U3 YYAaCTHUKOB T'PYIIIBI B PEIIEHUE PAaCCMAaTPpUBAEMOM TPOOIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B GHOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOW AEATEIBHOCTU JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUMN 3apsl, Jyd CBETa, TOUCYHBbI UCTOYHUK CBETA, siACpHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO Sipa MPU pPelieHUuU (U3NIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT MHAYKIUSA, JEHUCTBUE MArHUTHOTO TMOJsA Ha
IPOBOAHUK C TOKOM W JBIKYIIUWCS 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, IPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
unTepdepennus, audpakuyds W MOJSpU3AlUsS  CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEHYaTOTO CHEKTpa aToMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAs
PaauOaKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJMMOCTb  Pa3JIM4YHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIla, padoTa TOKa,
UHIYKUHUST MarHUTHOrO TmoJjisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATYIIKW, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO ITIOJIEH, INEPUOJ M YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHJa TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE paCCTOSHHE W
ONTHYECKAs] CWJIa JIMH3BI, TIPU ONHCAHWH TPABUIBLHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHMsS] W CAMHUIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYyTUMHU
BEJINYNHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrusl CBA3U
ATOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (U3UUYECKUU CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, X O0O3HAYCHUs W EIUHUIIbI, YKa3biBaThb (OPMYIIHI,
CBSI3BIBAIOIIME JIaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYHUCIISITh 3HAUCHUE (DU3NYECKON BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOH Jlxoyns—JleHna, 3akoH 3JIEKTPOMArHUTHOMU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pACcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s GoTtorddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYyJbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAHEHHUsI MAacCOBOr0 4ucia, moctyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPU dTOM Pa3IudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cujibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[IaBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh mpobJeMy/3agady W TUNOTE3y Yy4eOHOTro 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMNBIT H
dbopMynHpoBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NYECKUX BEIIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOrPENIHOCTEN U3MEPEHNU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSIMBIX U3MEPEHHMM: TPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHUPOBATH
pPE3yNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TIPOSKTHOU
JESTENHHOCTH C WCIIOb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1abOpaTOpHOTO
000py10BaHMS;

pemath pacy€THbIE 3a7ayd C SBHO 33aJaHHOM (DU3UYECKONW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u



BbIOMpaTh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETUUYUHBI U (POPMYIIHI,
HeoOXonuMble Il €€ pEelleHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYeHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pemaTh KaYeCTBEHHbIE 3a/1aui: BHICTPAUBATh JOTUYECKA HEMPOTUBOPEUNBYIO
LENOYKY PacCyXJCHHH C ONMOpod Ha H3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIOJIb30BaTh ~ MPU  pPEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHuss y4eOHON M HAyYHO-TOMYJISIpHONW MH(OpMALUMKU, NOJTYYSHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIYyYaeMyI0 HH(POPMAIIHIO;

OOBSCHATh NPUHIUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUs UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIieHuH ¢ TPUOOpaMHu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO
IIOBEJICHUS B OKPY’KaloIlEel cpene;

paboTarb B TIpyNme C BBINOJIHEHUEM pA3IMYHBIX COLHUAIBHBIX pOJEH,
IUIaHUPOBaTh pPabOTy TIpyNMbl, PALUOHAIBHO pacHpeAensiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aleKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccCMaTpHUBaEMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorera [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [IOK

. 1
41 UeKTpoCTaTHI 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBINM 2neKkTpudecKuil TOK. TOkM B 1 bubnuorexa [JOK

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

Hroro no pazneny 22

Pe3epBHOE BpeMmst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarnuTHO€ 1noJie. DIeKTpoMarHuTHast 1 | 3 bubnuotexa [JOK
' WHIYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
23 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro 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¢c

4.3

ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?i?iifiifﬁ/ﬁﬂlc%c
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE

padoThl padoTsbI
pecypcsbl
®du3nKa — Hayka O MPUPO/IE.
i PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON | bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubnuoreka [JOK
nBrokeHusd. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NMpSIMOJIMHENHHOE | bubnnoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MazieHne. Y CKopeHue | bubnunoreka [JOK
CcBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEeHHME MaTepUaIbHOU TOYKH 110 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [IpunHiun oTHOCUTENBHOCTH | anmumnes. 1 bubnmoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CyIepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperunit 3akoH HproToHa 115t bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TskecTu. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpennst.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3f76
Tea B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpalaTesibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmeHnT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbc MmaTepralibHOM TOUKH,

15 CUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnunoreka [JOK
WMiynbec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE
PaGoTta 1 MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
ToukH. TeopeMa 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [TorenumaneHas 3HEPTHUSL. bu6nmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
nehopMHUPOBAHHON TTPY>KUHBIL.
[loTrenumanpHas SHEPTHUs TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHuManbHble U HEMOTEHIUAJIbHBIE
cuiibl. CBsA3b pabOTHI
HEMOTEHLNAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEpPruu

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o treme
«Kunemaruka. JlmHamMuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teoprn. bpoyHOBCKOE
nsuxenue. uddysus

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

22

XapakTep JBUKCHUS U
B3aUMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHHs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas Asor aZipo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHOoBHOE

bubmmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlaGopaTtopnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3pEkKEHHOTO ra3za»

29 N3omporiecchl B UI€alIbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOANHAMUYECKON CUCTEMBI U

30 crioco0On1 e€ n3menenus. KomuuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrysi OJHOATOMHOIO UJI€aIbHOTO
rasa

bubnuoreka [JOK
31 Bunael Tenonepenaun
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc

13 IlepBrlii 3aKOH TEPMOJUHAMHUKH U €TO bubnuorexa [IOK
IIPUMEHEHNE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs mpo1ieccoB B bubnmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J{

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH

18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme

bu6moreka [IOK
39 «Monexkymnspras ¢pusznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

. bu6mmoreka [JOK
41 BJIAKHOCTH BO3Ayxa. HachllieHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u

4 aMmopdHbIe Tea. AHU30TPOITHS bubnnoreka [JOK
CBOMCTB kpucTauioB. Kujakue https://m.edso0.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTepUaIIbl
[InaBneHue u KpucTaIU3aLus.

bu6mmoreka [JOK
43 VY enpHas TENIOTA NJIABICHHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus

44 VYpaBHeHHe TEIIOBOro OaaHca Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUn bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOAHUKH, TUATEKTPUKU U

bubmmorexa [{OK
46 MOJIYITPOBOIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
B3aumonelictBue 3apsioB. 3aKoH
. . bubnuoreka [JOK
47 Kynona. Toueunslii a1eKTpU4eCKuit
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB IEKTPUYECKOTO
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cuni anekTpocTaTuyecKoro
bu6mmoreka [IOK
49 noid. [Torennuman. PasHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 3NEKTPOCTATUYECKOM I10J1€ Bubmrorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnekTpuueckasl IpOHUIIAEMOCTh
N bubnuoreka [JOK
51 DnekTpoéMKocTh. Konaencarop 1
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
bubnuoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHas pabota "HU3mepenue
EKTPOEMKOCTH KOHJEHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTIMPOBAILHOTO

ammapara, CTpyiHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3alluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuiectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«3ydeHne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlena

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenue DJ1C ucTouyHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHUD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

ONEKTpUUECKUI TOK B BAKyyMe.
CBoJicTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
pUMecHast mpoBoauMocTh. CBoicTBa
p—n-niepexoja. [lomynpoBoaHUKOBBIE
puOOpHI

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




DneKTpUUYECKUil TOK B PaCTBOPax U

6 pacIuiaBax 3JeKTPOJIUTOB. | bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNEeKTPUYECKUN TOK B rasax.

63 CamocTosaTenbHbIN U | bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJyHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubmuorexa [JOK
«ONEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Qnekrpocraruka. [locTossHHBIN | bubnuoreka [JOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTposibHas | bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnunoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie fl[:;:eﬂl/lﬂ :)I;I:al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OnbIT Dpcrena. | bu6moreka [IOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuina Amrepa.

4 JlaGopaTtopHas pabota | | bubnuorexa [JOK
«Hccaenosanue nefcTBUA https://m.edsoo.ru/ff0c9ac0O
MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. | bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAYKus. [Totok

6 BEKTOpa MarHuTHOM uHAyKuMu. IC 1

HWHIOAYKIHUU. 3aKkoH QJICKTpOMaAr HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTS. SIBIEHUE
camonHaykuuu. 9J{C caMOMHIYKIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE ToJjIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacCChl Tpy3a»

14

Konebarenbublit kKoHTYp. CBOOOHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffO0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusax. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie 3.]'IeKTpOMal"HI/ITHI)Ie
KOJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblii Tok. CHHYCOUATBHBINA
MepeMEeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAUCHHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmmoreka [IOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
2 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U cKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM cpejie. bubnunoreka [JOK
ToueuHslit UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bubnuoreka [JOK
27 oTpaxkeHusd cBeTa. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300pakeHuil B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuorexa [IOK
YI'0JI IIOJHOI'0 BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK
TOKa3aTellsl MPEJTOMIIEHHS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne n3o0paxeHwmii B bubnmoreka [JOK




nuH3e. PopMylia TOHKOM JIUH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIacCMYEeCKOW MexaHukH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmuoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOMN
P yep N bubmuoreka [JOK
38 yacTUIbl. CBA3b MACChI C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl poTodrpdexra. YpaBHeHue
9 . bubnuorexa [JOK
42 DitHmreiHa 11 hotodrddexra.
https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» gorosrdpdexra
Hasnenne ceera. OnbiTol I1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE JIEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
m MPAKTUYECKOE TPUMEHEHHUE:
(dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO.]
45 Pemenne 3agau mo reme «JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mmo paccessHUIO 0-4aCcTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bu6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
Wznydenne u nmorioieHne (poTOHOB
48 n I/I}ll'lqe exoJie aToMa C O H(;I;O OBHSA bubmiorexa LIOK
P p A . A yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buasl cnekTpos
Bonnossle cBoMcTBa yacTuil. BoaHBI
. bubmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpenenenuto cocraBa

PAaAOAaKTUBHOI'O U3ITYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-usiydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepubie peakunu. AnepHbiid
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SACPHOMN
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpamm 1eMEeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaameHTaabHbIe
B3auMo/IeicTBUsA. EquHCTBO
(bu3n4ecKoi KapTUHBI MUPay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3Be3mus,
SIpKUE 3BE3/IBI, TUIAHEThI, UX BUIAUMOE
nexenne. CollHeEYHas cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CoJiHIA U 3BE3]T




57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
ctpoeHnue 38&311. COBpeMEHHbIE
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
sposrronuu CoJiHIa U 3BE3]

58

Mneunsiii [1yre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. Y€pHble
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeIbHOCTH
yeJioBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢uznyeckoit Teopun B GopMHUpOBaHUH
npeacTaBiIeHu 0 Puzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHas UHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCHUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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