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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHMUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMsbl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHOW paboyell NpOrpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xnmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAay4YHbIMH Yy4YE€OHbIMU mpenMeramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEr0 OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gu3rke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YJIbTAThI MO rojilaM 00yUEHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yueHusl.

®duzrka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromeM mupe. LlIkonpHbI Kype GU3NKN — cCTEMOOOpa3yoInii
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe BSHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3Mku BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (OpMUpPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIH METO]I TO3HAHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca ¢usuku i YpOBHS CpEIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAI HUJEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepuall Kypca (pU3MKH
o0bequHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpeanoiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTCHIMANAa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TTpoOIeMamMu.

Hoess  npuxnaownoii  nmanpasnennocmu. Kypc dusuku  mpegmnosiaraert
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTHMUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skronocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS DJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 00CYyKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMYECKO 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKH Ha ypOBHE CpPETHEro OOIIETro
oOpa3oBanus sBIAIOTCS (pusmdyeckue teopuu (HOpMHUPOBaHHUE MPENCTABICHUN O
CTPYKTyp€ MOCTpOEHUs (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEJCTABICHUSIX O MPUPOJE, TIpaHUIlAX
NPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AesTEeNbHOCTHBIN TOXO0/ B Kypce (DU3UKU peanu3yeTcs Mpexkae
BCEro 3a CUET OpraHu3aldd 3KCIEPUMEHTATbHOU AESTENbHOCTH O0YYarOIIMXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke oObEeIUHEHBI B OOLIMN CIUCOK YUYEHHUYECKHX
paKkTUYeCKUX padoT. BhifeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX padorT,
MPOBOJAUMBIX JUIsI KOHTPOJIE W OLIEHKH, OCYIIECTBJISETCS y4YaCTHUKaMU
00pa30BaTEeNbHOIO IMpoLlEcCa HCXOAs M3 OCOOEHHOCTEH IUIAaHMpPOBAaHUSA U
ocHameHus kabOuHera ¢Qusmku. Ilpu 3ToM  obOecmeyuBaeTCs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIECTOBAHUS
3aBUCUMOCTEN (U3NUECKUX BEJIUYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME YAENSETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33a/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKarOIIeH
KU3HH, TpeOyronme BBIOOpa (HHU3UYECKON MOICHH IS CUTyalluu TMPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCICUYCHHIO Yyd4eOHOTO Tpoiecca 0a30BBI ypOBEHb Kypca
GbU3UKHN HA YPOBHE CpeAHEro o0Iero oopa3zoBaHus JOJKEH U3y4aThCsl B YCIOBUSAX
peIMETHOTO KaOWHeTa (U3WKW WA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (QU3UKU JOIKHO OBITH
HeoOXouMoe J1abopaTopHOE OO0OpYyAOBaHHME JMJi BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKe YICHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opyoBaHueE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBbIX JAEMOHCTpalUW s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH MW  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 0OOECreunBaeTcsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHYecKHe KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaATOPHUH.

OCHOBHBIMU 1EJISIMU U3y4EeHHS (PUBUKHU B 00111eM 00pa30BAHUHU SIBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MTO3HAHUSA U (POPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKHU;

e (opmupoBanue yMeHUW OOBSCHATH SBJICHHUS C HMCIHOJb30BAaHUEM
bu3rYecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHue mpeaCTaBICHUNH O poM (PUMKH JJIS Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Telield 00ecTieunBaeTCsl PEIIeHUeM CISAYIONMX 3a1ad B

mporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpEIHEr0 o0IIero oopa3oBaHus:



e TmpuoOpeTeHue  CHUCTEeMbl  3HaHMM 00  oOmmx  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(DU3HKHY;

e (opmupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHWS IS
OOBbsACHEHMsS] (PU3UYECKHX SIBIGHUW B TPUPOJAE U IS TPUHITHUS
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN KU3HMU;

e OCBOCHHE CIIOCOOOB pELIEHUs pa3IUYHbIX 3a7ady C SBHO 3aJJaHHOM
dusnyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3/laHne (PU3HMIECKON MOJICITH, aICKBATHOM YCIIOBUSM 3aJ1auH;

e TMOHUMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMHU CaMOCTOSITEIbHOTO IUJIAHUPOBAHMSI W TMPOBEIICHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu uHbOpMaIny,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCIIOBHMI NJIsl Pa3BUTHs YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wuzydenune ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPETHETrO OOIIETO
obpazoBanust otBoguTcsa 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiit B mnporpamme 1o (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
npoBeleHUusT J1abOpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJbHBIX
0COOCHHOCTEH 00yYarOIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOpUM B IPOLECCE TMO3HAHUS IPUPOBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (pu3MYecKUx SBJICHUM U TpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUH. ['paHULIbl TIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHMUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPoCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTh) M
YCKOPEHUE MaTepuaibHOW TOUKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CroxeHue nepeMenieHui u CI0KeHue CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH H NEPEMELICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  ABwkeHWE. JIBW)KEHHWE  MATepUAIIbHOM  TOYKH IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanye NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3AyX€E U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMJCHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KON KUIAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  ['anmumnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buael Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuna conpoTUBIICHUA NPU ABUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAaICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1no HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanne yciIOBHM PaBHOBECHS TBEPAOrO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc marepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS WMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
neopMupoBaHHOM  TipykuHbI.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. Csi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJI C M3MEHEHMEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXAHHUYECKOW HHEPTrUu
TeJa Ha MIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznes 3. MouekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBHKEHHUS U
B3aUMOJICMCTBUSL YaCTHUI[ BEIIECTBA. MoJAenu CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temmneparyp
Llenscus.



Mopens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEe KHWHETUYECKOW BSHEpPruM TEeIUIOBOro JABMKEeHMs vactul raza. l[llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akon JlanproHa. M3ompoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJI OpraHUYECKUX COECTUHEHUN.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita lTepHa.

OnebIThI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopaenb, WLTIOCTpUpYOLIas IPUPOAY AaBICHHS I'a3a HAa CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS UJCAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
00bE€Ma KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs JHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ m3MeHeHus. KonmdecTBo TeroTel U padoTa. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3ITydeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTs! MpH Temjionepeaaye.

[lonsiTue 00 aauabatHOM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKH K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuky. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerioBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBIX MammHaX. Koadduiment mnomae3Horo
nericTBusl TeruioBord MamuHbl. [lukn KapHo um ero kodpduumeHT mose3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKH TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIlepaTyphl) Telia IpHu Terionepeaaye.

OnpiT 1Mo aaunabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTENBbHASA BJIAXHOCTh BO3AyXa. HacelieHHbId nap. YAenbHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucraiibl. CoBpemeHHble Marepuaibl. [lnaBienune u
KpucTayi3amus. Y aenbHas Teriora miasienus. Cyonumarusi.

YpaBHeHUE TEIJIOBOTO OanaHca.

TexHu4yeckre yCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJYUYEHUS! COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBICHUMU.

Crioco6bl U3MEepeHUs BIIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonvl

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA
Tema 1. dnexkmpocmamuxa
OneKkTpu3anus Tel. OJEeKTpuYeckuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsiaoB. [IpOBONHMKHU, OUAJIEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIEKTPUUECKOT0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueyHbI 3IEKTpUUECKUI 3aps.
Onektpuyeckoe tmosne. Hampsok€HHOCTh  anekTpuueckoro mnoisa.  [IpuHnumn



CYINEPIO3ULINN JIEKTPUUECKUX Moyiek. JIMHMKM HanpssKEHHOCTU BJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpoctatmyeckoro  mons.  [lorennman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHWKM H JUANEKTPUKH B DICKTPOCTATHYECKOM IIOJIE.
JnsnexTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIeH caTopa.

TexHHueckre YCTpPOMCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE DSJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHIMUII IEUCTBUSA IIEKTPOMETPA.

BzauMmopelicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOHUKM B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
TJIACTUH, PACCTOSIHUS MEXKIY HUMU U AUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJIEH caTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJICKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHMUS AJIEKTPUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsixkenue. 3akon OMa 114 ydacTka LETu.

DIJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora oamextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MormiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpU4Yeckoi 1enu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXITPOBOIUMOCTbD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
oJIynpoBOgHUKOB. CBOMCTBaA p—n-miepexoa. [TomynmpoBoHUKOBBIE TPHUOOPHI.

DJIGKTPUYECKUT TOK B  pacTBOpax M  pacijiaBaX  AJIEKTPOJUTOB.
DJIEKTPOIUTAYECKAS] AUCCOUHAIMS. DIECKTPOJIN3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TTOTIEPEYHOT0 CEUYEHHUS U MaTepuaa.

CmenmanHoe COeIMHEHNE MPOBOJHUKOB.

[Ipsimoe wu3MepeHue HSIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOro COEAMHEHUS PE3UCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue aextposiusa.

MexknpeaMeTHbie CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepOosia, UxX rpauku ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoecua: mexannueckoe ABMXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, S3JIEKTPHUYECKHUE CBOICTBA METAJUIOB, B3JEKTPOIUTHUYECKAs IAUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCTHOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIM MIPUHTED, 3JEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIEKTPOOCBETUTELHBIE MPUOOPHI, TraJbBAHUKA.

11 KITACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUmMHAA UHOYKYUSA

[ToctostHHble  MarHuThl.  B3anMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUMH. I[IpuHIMI Cynepno3uuuu
MAarHuTHbBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapThHa JUMHWUKA MarHUTHOU
WHIYKIWH TOJI IOCTOSHHBIX MATHUTOB.

MarauTHOE TmOJ€ MPOBOJHMKA C TOKOM. KapTuHa IMHUNA HHAYKIHA
MAarHuTHOIO TOJIA JUIMHHOIO IIPSAMOIO IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopennia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenia.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOM
WHIAYKIMHU. OJIEKTPOIABMXKYINAsA CWIa HWHAYKIHHM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexkTpuueckoe Tmosie. OIEKTPOJBIXKYILIAs CUla WHAYKIUU B
IIPOBOJHUKE, JBHXKYILEMCS MIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOMHIYKIIUH.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckne yYCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: TOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOT'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHTYKIMH.

IIpaBuio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUS

KonebarenprHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHUA.
INapmonnueckue konedanus. Ilepuox, yactora, ammumryga v (asa KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAIIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUH B UJCATBHOM KO0JI€OATEIbHOM KOHTYDE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbii  TOK. CHHYCOMZANBHBIN NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOoTpedICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKU TNPHU MPOU3BOJACTBE AneKTposHepruu. KynpTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HHU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUHU BJIEKTpOIiepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATeIbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

NccnegoBanue 3aBUCUMOCTH TIEPHOJa MAJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACChI Tpy3a.

HccnenoBanne mnEpeMEHHOr0 TOKa B LENM W3 ITOCIEAOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, yclaoBUs pacnpocTtpaneHus. llepuoa. CkopocTh
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTtepdepentus u audpaxiiyis MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpPEIOMIICHUE, MOoJsipu3anus, nudpaxuus,
uaTepdepeHus. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3M U TelIeBUACHU. Panuoiokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAHIMHE, pajaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONEPEUHBIX U MPOJAOTIbHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue untepdepeHnu u Audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
4aCTOTOM KOJeOaHHUIA.



UccnenoBanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)XeHUE,
npesioMiIeHue, Mojaspusanus, udpakius, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. I[IpgMonMHENWHOE pPacHpOCTpPaHEHUWE CBETa B
OHOpOAHOM cpene. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMJIICHHS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee orTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTOsTHUE M ONTHYECKas CHjla TOHKOW JuH3blL. [locTpoeHune u3oOpaxeHUil B
coOuparomux U paccemBaromux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BEJIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennusi ceta. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YclIoBUE HaOIOIEHUs
IJIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMATHMYECKOTO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE IIPUMEHEHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOIN, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacIpOCTPaHEHUE, OTPAXKEHHUE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpudOpPHI.

[TonHO€ BHYTpeHHEE oTpakeHue. Mojenb CBETOBOIA.

UccnenoBanue cBONCTB M300paKeHUN B JTUH3aX.

Mopenu MUKpOCKOIa, TEIECKOIA.

Habmonenune narepdepeHnum ceera.

Habmronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TomyyeHnne criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul



N3mepenune nokazaresns npeaoMIICHUS CTEKIIA.
HccnenoBanue cCBONCTB H300paKeHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH
['paHnubl  NPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CIEMAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAILEHHE
JUTVHBL.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnpiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBHenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
¢doTomatumnk, coaHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeIHETO (GoTodddeKTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -YacCTHIL.
IImanerapHas Mogzens aroma. lloctynatel bopa. M3nydenue u morsjomieHue
(OTOHOB MpU MEPEXo/e aTOMa C OJHOIO YPOBHS 3HEPrMM Ha Jpyroi. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/aA.

BonHoBeie cBoricTBa yactuil. Boisnbl ne bpoiisa. KopryckynsspHo-BOITHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenne IIMHBI BOJHBI Ja3epa.

Habnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJO0XKHOCTh CTpPOCHUS sAnpa. OTKpbITHE
pagunoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpeiTHE NpoTOHAa M HelTpoHa. Hykionnas moxens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormbl.

Anbsda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleekt macchl sapa.

SAnepusie peakuun. /lenenue u CUHTE3 A€p.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metobl HAOIIOAEHUS U PETUCTPALMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOIeHCTBUA. EQUHCTBO u3nueckoii KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

C4Y€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

DTarnbl pa3BUTHS acTpoHOMUU. [TpukinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sSpKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBHOKEHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHasi akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajabHbIA Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIEHOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCIEA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[Tyte — nama I'anmaktuka. [lonoxenune u aBwxkeHue CoHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue ranakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeeNeHus MOJ0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOJyIIapHs U IPKUE 3BE3BL.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KapTHHE MUPA, pOJib PU3NIECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
bu3rUecKoil KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocCylIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJI0OTUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusMyeckas BEIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJO00US TPEYTrOJHHUKOB,
oTpe/ieieHNe TIOMIAIN IIIOCKUX PUTyp 1 00bEMa Tell.

buonocusa: »nekTpuueckue SBICHUS B JKUBOW MpuUpoJe, KosieOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJIE, ONITUUYECKUE SBIICHUS B KUBOM NPUPOAE, TEUCTBUE
paaranyy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIMYECKAS] CTPYKTYpa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PEIIETKH, CHEKTPaIbHBIN
aHamus.



leoepaghus:  MarHuTHpIE TIOMIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusa: JHWHUUA DIEKTPOINEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA II€Yb, pPaaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoBHE CpeIHETo OOIIero
oOpazoBaHusi (0a30BBIM YpOBEHb) JOJKHO O00ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpa)KaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIHUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA U OMbITA IESITEIBHOCTH B MPOILECCE pPean3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIBHOM JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKHX T'YMAaHUCTUUYECKUX H
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aUMOAECHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HAa3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2)IaTPUOTHYECKOr0 BOCITUTAHMS

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

[ICHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh Ha MOPAJIIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTH YUEHOIO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
PUCYIIETO (GU3NISCKON HAyKe;



5)TpyaoBOro BOCIUTAHUSA:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCHOHANbHOW JeATEeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HM;

6)3K0/10TN49eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIe YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacliMpeHue OIbITa AEATEIBHOCTA SKOJIOTUYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAaHUM 110 QU3UKE;

7)IIeHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHWE LEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE el CTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISIBJISITh ~ 3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAllM3a WMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM JEATENbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAITBHOTO,
BUPTYAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEeM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJAMHU
bu3nuecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKOM U MPOSKTHOM NEITEIbHOCTH
B obOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3ajad (U3UYECKOTO COJCpKaHUsS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJAMH JCATEIBHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlY, MPEOOPa30BAaHUIO W TMPUMECHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCJIC TIPU CO3JaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUIMHHO-CJICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI IJIs JO0Ka3aTeIhCTBA
CBOUX YTBEPXKJICHHM, 3a1aBaTh TapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTELHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3HEICATCITHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHME aJIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMAINUK (HU3UIECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBJISATh MOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W HHTEPIpETAIi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB M (OpM
IIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHW3aI[MOHHBIX
3aJa4y ¢ COONIoIeHHEeM TpeOOBaHWA APTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COACpPKAaHUS B Pa3NUYHBIX ¢dopMarax c
y4€TOM Ha3zHAYCHHS MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3alIiH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:
OCYLIECTBJISITh OOIIEHME Ha ypokax (QU3UKK U BO BHE-YPOUHOU
NEeATEeIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyalldd W CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3PE€HUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJCTB;

MOHUMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXIOT0 YJICHA KOJIJIEKTUBA;

IMPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH W
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTHKCHUIO: COCTABJISITH IUJIaH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOET0 BKJIAJa M KaXJAOTO Yy4YaCTHMKA KOMAaH]bl B
001Ut pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEHU C T[O3ULIUUA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryjsiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIIFHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSATEIBHOCTh B 00JaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KAue€CTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacuupsTh paMKy y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB LESAM;

BJIAJ€Th  HABBIKAMHM  IIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHHUI;



UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelIeHHUS;

yMEThb OIICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATH pPEIICHUS MO0 HUX
CHIKEHHUIO;

OpPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTUX TPU aHAW3€e pe3yIbTaToB
NEeSITENbHOCTH;

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nporecce nocTHKEHMS] JTMUHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBbI
no ¢u3uKe IS YPOBHS CpEIHEro o0Iero oOpa3oBaHUs Yy OOydarOUIUXCs
COBEPIIECHCTBYETCS AMOIMOHATbHBIN UHTEJUJIEKT, MpeoJIararonini
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUsl, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
SMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKIIOYAKOIIEH CTPEMIICHUE K JTOCTHMIXKECHUIO LIENU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE JCHCTBOBATh MCXOJ W3 CBOMX
BO3MOKHOCTEH;

OIMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTH €ro IMpU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COYYBCTBHUIO U COTIEPE)KUBAHMUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOUAIOUIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOW IEATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS H3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHualibHasi TOUKa, MHEpLUUaIbHas cUcTeMa OTCU€Ta, aDCOIMIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU PEeIIeHNH (PU3NYECKUX 3a]1a4;



pacno3HaBath (pU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
3JIEKTPOJAMHAMMUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TMAaJCHUE TeJ, JIBUKEHUE IO OKPY>XHOCTH, WHEpLHS,
B3auMoJielicTBue Tell, Tuddy3us, OPOYHOBCKOE JBM)KCHHUE, CTPOCHUE >KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArpeBaHUU (OXJIaKICHUU), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJECHCALMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZe, CBSI3b MEXJAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIIEKTpHU3alus TeJl, B3aUMOACHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JIBMIKEHME, HCIOJb3ysl (PU3MYECKHUe BEIIUYUHBI:
KOOpJMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYeCKasi SHEPrus, MOTECHIUAbHAS HYHEPIusi, MEXaHU4YecKas
paboTa, MeXaHWUYECKas MOIIMHOCTh, TMpPH OINHUCAHUM TMPABUILHO TPAKTOBATH
(bu3HUecKuil CMBICT HCIOJB3YEMbIX BEIMYMH, WX OO0O3HAYCHUS W €IMHHIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYEHHBIEC TEIUJIOBBIE CBOMCTBA TEI M TEIUJIOBBIC SIBJICHMUS,
UCTIONIb3YsT (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAs] SHEPrUs XaOTUYECKOrO JBHKEHHUS MOJIEKYJ, CPEOHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora rasa,
KO3(PPUIMEHT TMOJE3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaueHUA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MUECKYIO BEIMUUHY C IPYTUMH BEIMUYMHAM;

OTUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTRBA BEIIECTBA U DJICKTPUUYCCKUE
siBJI€HUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUYUHBIL: DJICKTPUUYECKUM 3apsij,
AJIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD TMOJIsI, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] M EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, WUCIIONB3YsT (HU3HMUECCKUE
3aKOHBI Y MIPUHIMIBL: 3aKOH BceMUpHOro TsroreHusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHHMS MEXAHWUYECKOW DJHEPTHM, 3aKOH COXpPAHEHHsS HMITYJIbCa,
NPUHIIUAIN CYNEPINO3UIUA CWI, MPUHIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEHEN KUHETUYECKON HEPruu TEIJIOBOTO JABUKEHUSI MOJIEKYII C
aOCONIOTHOM TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO



(OpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIBI JEHCTBUS MAalllMH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHS X OE30MACHOTO HCIIONb30BAHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATD JKCIIEPUMEHTHI M0 UCCJIENOBAHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYHOBaHMS, MHPOBOAUTH OMNBIT U
(opMyIUpOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEITUYHUH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYHMHAMH  C
VCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKkcHpoBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH B
BUJI€ TaOJIUI U TpaUKOB, A€TaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BaHNUS;

coOnroaaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NESTENbHOCTH C MCHIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000py0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJB3Ys (hHU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEJIMYMUHBI U (POPMYIIHI,
HeoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAacUEThl U OLEHUWBATH PEATbHOCTH
NOJIYYEHHOT'0 3HAYeHUS (PU3HUECKOU BEJIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTHH AJIA MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALNN
U TPEJCTABICHUS y4eOHOW W HAYYHO-TOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydaeMyto HH(OPMALILIO;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBIACHEHHE IPOLECCOB OKPYXKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU



YCTPONCTBAMH, NIl COXPAHEHUS 3/I0POBbSI M COOJIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOIlEeH Cpelie;

paboTaTh B Tpynmne C BBIMIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIBI, PalMOHAIBHO PACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBATH JIESATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMBI.

K konuy oOyuenuss B 11 KJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL HAa MPUMEpax poiib U MeCTO (GU3NKUA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUW, B TMPAKTUYECKOW NESITENBHOCTH JIIOAEH, LEJOCTHOCTh U E€JUHCTBO
(bu3HUecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCIIECH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOUYHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa IMPHU PEUICHUU (PU3NYECKHX
3ajad;

pacrno3HaBath (U3HUYECKHUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOW (PU3MKU: AJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aUMOJCICTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHHE, NPEIIOMIICHHUE,
uHTeppepeHnus, audpaknus W TOMApU3alMs CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddhekT), CBeTOBOES AaBICHNE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aromMa BOJOPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PalMOAKTUBHOCTb;

OMNUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUS (TIPOLIECCHI), UCHOJIb3Ys (DU3MYECKHUe BEIUYMUHBIL:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYLIAs CUila, paboTa TOKa,
WHIYKIWST MAarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYILIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJEH, MEPUOJ U YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CHJIa TOKa B IIpolecce
FapMOHUYECKHX DJICKTPOMArHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOsTHUE W
ONTUYECKAs] CHWJIA JIMH3BI, NIPU ONHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAYEHUSI WU €AUHUIBI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJINYNHAMU;



ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBIEHUS M MPOLECCHI, HCIOIb3YS
(dbu3ryuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TTOTypaciiajia, YHEPTUsl CBSI3U
ATOMHBIX SJI€p, TPHU OINHWCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONIUE JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYHMHAMU,
BBIYUCIIATh 3HAaUCHUE (DU3NUECKON BEITUUNHBI,

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECChl U SIBICHUS, UCIONIB3Ys (PU3NUYECKUE
3aKOHBI W MPUHLMINBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U HNapaJIEIbHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHHA it doTorddexra,
3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXpPaHEHUS
AJIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nmoctyiaTtel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0O0JacTH)
PUMEHUMOCTH;

ONpEEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOJHUKA
C TOKOM, cUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh M300paKEHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCJIENOBAaHUIO (DU3NYECKUX SIBJICHUN W
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh mpobieMy/3agady H THUIOTE3y YyYeOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOrO0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
dbopMyIMpOBaTH BHIBOJIHI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, HPU
TOM BBIOMPATh ONTHUMAIBHBINA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCTIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH C HCIOJIb30BaHUEM
OpSIMBIX HU3MEPEHUM: MpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yiabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUAC TAOJHUIl H
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEIOBAHMUS;

coOmro/IaTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HCCIECIOBAaHUHN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4YEeOHO-HCCIENOBATEIbCKON W MPOEKTHOU
JEATeIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py0BaHuU4,

pemath pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu



BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAUMbIE JUIsl €€ pelIeHUs, NMPOBOAUTH Pacu€Thl M OLICHMBATh PEaJIbHOCTH
NOJIYYEeHHOT'0 3HAaYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHMUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBbIE
UH(OPMAIIMOHHBIE TEXHOJIOTMH AJIA MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U TPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALILIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MaIIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacCHOTO MCIOIb30BaHUS B IMOBCEIHEBHOM
KHU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUil;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MaCHOCTU MPH OOpaLICHUH ¢ MPUOOPAMH U TEXHHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310pOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTath B TpyIIe C BHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh padOTy TPyNIlbl, PALUOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYAlMsX, aJI€KBaTHO OLIEHUBATh
BKJIaJ] K&XJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauyecTBO 4acoB
DJIEKTPOHHBIE
HaumeHnoBanue
(uudpossbie)
I | pa3aejoB H TeM Konrpoabnsl | IIpakTH4eckn
Bcero o0pa3oBaTe/ibHbIE
/ | mporpamMmsl e paboThbI e pa6oTbl
0 pecypchl
Paznen 1.OU3UKA U METO/bIl HAYUYHOI'O IIO3HAHUS
bu6mmoreka [JOK
dusnka 1 METOJIBI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO MTO3HAHUS 5
Hroro no pazaeny 2
Paznen 2.MEXAHUKA
bubnunoreka LIOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | JuHamuka 7 https://m.edsoo.ru/7f41bf7
2
bub6mmoreka [JOK
3aKOHBI COXpaHEHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro no pazaeny 18

Pa3znea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA

OCHOBBI
3.1
MOJIEKYJISIPHO-

9

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7



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

KMHETUYECKON TEOpHUH

2

bu6mmorexa [JOK

OcHOBBI
3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOJUHAMUKHU 5
ArperaTHble bubnuorexa [IOK
3.3 | cocTOosiHUS BEUIECTBA. 5 https://m.edsoo0.ru/7f41bf7
@da30BbIE IEPEXOBI 2
Hroro no pasneny 24

Pa3nea 4.9JIEKTPOIUMHAMMUKA

bu6mrorexa [JOK
4.1 | DnekTpocraTuka 10 https://m.edsoo.ru/7f41bf7
2
TTocTossHHBIN
. but6mmoreka [IOK
ANEKTPUYECKUN TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nn4HbIX 5
cpenax B
Hroro no pasneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



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

11 KITACC

Ne KosmnuecTBo yacos
DJIeKTPOHHbIE
HanmenoBanmue pasjaeiioB (uudposrie)
n KonTposabu [pakTnyeck
U TeM MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
/ bie padoThI ne padoTsI
0 pecypchl
Paznen 1.2JIEKTPOJUHAMHUKA
1 MarnuTtHoe Tone. bu6mmoreka [IOK
1' DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41¢c9
WHY KLU Tc
Hroro no pazaeny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
) MexaHn4deckue u bu6mmoreka [{OK
) ' SIICKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KoJIcOaHusI Tc
2. Mexanuueckue u bubmmorexa LIOK
5 1 https://m.edsoo.ru/7141c9
2 AIEKTPOMATrHUTHBIE BOJTHBI ~c
bu6mmoreka [JOK
2.
3 OnTuka 10 3 https://m.edsoo.ru/7f41¢9
Tc
Nroro no pazaeny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.

1

OCHOBBI CIIEIUATBHON
TEOPUU OTHOCUTEILHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
Tc



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

Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
4. DJIeMEHTHI KBAHTOBOM bubnnorexa [IOK
6 https://m.edsoo.ru/7f41¢c9
1 OITHKH
Tc
4 bu6nmmoreka [IOK
2' Crtpoenue atoma 4 https://m.edsoo.ru/7f41c9
Tc
4 bu6mmoreka [{OK
3' AToMmHOE A1pOo 5 https://m.edsoo.ru/7f41¢c9
Tc
Hroro no pazneny 15
Pa3nen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA
bubmmoreka [IOK
5. DneMEHTBl aCTPOHOMUU U
7 1 https://m.edsoo.ru/7f41c9
1 acTpo(hu3uKH
Tc
Hroro no pazneny 7
Pa3nen 6.0BOBLIAIOLIEE IOBTOPEHUE
6 bu6mmoreka [JOK
1' O6o0mraroiee MOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOIT'PAMME



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




IHOYPOYHOE INVTAHUPOBAHUE

10 KITACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Jara P
KounTtpoasn undposbie
Tema ypoka Bcee IIpakTHyec | HM3Yy4eH
HbIe o0pa3oBaTe/ibH
ro KHe padotnl | Hs
padoTbI ble pecypchl
bubnuoreka
®dusuka — HayKa O IpUPO/IE. OK
Hay4Hbie MeTOIbI TO3HAHUS 1 1
R AOLLIETO N https://m.edsoo.ru
KpYyX o MU
pysxarom P /f0c32e2
Posnb u mecTo ¢usuku B
. Bubnuoreka
(dbopMUPOBaHUN COBPEMEHHOM OK
HAyYHOU KapTUHBI MUPA, B 1 1
MPAKTUYECKON A TeTbHOCTU hitps. . in.edsoo.r
paKtt a /0c33e6
moen
MexaHndeckoe TBUKECHHE.
bubnuoteka
OTHOCUTENBHOCTD
HOK
MEXaHHYECKOTO JIBIKEHUS. 1
TepeMelIeHIe. CKODOC https://m.edsoo.ru
MEIICHH Th
PEMPTIICHHE, CROPOUTE, /f0c3508
YCKOpEHHUe
bubnmnoreka
PaBHOMEpHOE NpsIMOJIMHEWHOE | ITOK
JIBYOKEHUE https://m.edsoo.ru
/103620
PaBHOYCKOpEeHHOE 1 bubnuoreka
IPSIMOJIMHENHOE IBH)KEHNE HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

https://m.edsoo.ru

/f10c372¢
Bubmnoreka
CB00OOIHOE IaJICHHE.
LHOK
YckopeHue cBOOOIHOTO
HaICHIS https://m.edsoo.ru
A /£f0c39cc
. bubnuorexa
KpuBonuHneliHoe ABUKEHUE. OK
JIBr>KeHHE MaTepuaIbHON 1
TOUKH 110 OKDYSKHOCTH https://m.edsoo.ru
Py /ff0c3ada
[IpuHIIUIT OTHOCUTETBHOCTH bubnuoreka
lNanunes. MuepunaibHbie I[IOK
cuctemsbl orcuera. [lepBriit https://m.edsoo.ru
3akoH HeroToHa /ff0c3bed
Macca tena. Cuna. [Ipunnun bubnuoreka
cynepro3unuu cuit. Bropoi IHOK
3aKkoH HeroTona mis https://m.edsoo.ru
MaTepHaIbHON TOUKHU /ff0c3be8
Bubmnoreka
Tperuii 3akoH HeroToHa 1t ILHOK
MaTepUalIbHBIX TOYEK https://m.edsoo.ru
/ff0c3bed
Bubmnoreka
3aKOH BCEMUPHOTO TATOTEHHUS.
LHOK
Cuna tsoxectu. [lepBas
KOCMHYECKAsI CKOPOCTD hitps://m.cdsoo.ru
p /£f0c3d00
Bubmnoreka
Cuna ynpyroctu. 3akoH ['yka.
LHOK

Bec Tena

https://m.edsoo.ru



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

/ff0c3el8

Cwuia tpenus. KoaddunmeHt bubnuorexa
TpeHusi. Cuiia ConpoTUBIIECHUS 1HOK
IpH IBIDKEHUH TENA B https://m.edsoo.ru
JKUJTKOCTH WU ra3e /ff0c3£76
[ToctynarenbHoe U
BpallaTebHOE JBUKEHUE bubnuoteka
a0CONIOTHO TBEPOTO TeJa. LIOK
MowmeHT cunbl. [1nedo cuibl. https://m.edsoo.ru
VYcioBus paBHOBECUS TBEPAOTO /ff0c41a6
TeJa
HMiynsc MaTepralbHON TOYKH,
bubnuoTeka
CHUCTEMBbI MaTEePHUAJIbHBIX TOYEK.
[HOK
Wmnynbe cuibl. 3aK0H
https://m.edsoo.ru
COXpaHEHHUS UMITYJIbCA.
P Y /ff0c43d6
PeakTruBHOE NBUKECHHUE
PaboTa 1 MOIIIHOCTB CHJIBI.
bubnuoTeka
Kunernueckas sneprus OK
MaTepHaIbHOI TOuku. Teopema 1
6 N https://m.edsoo.ru
00 U3MEHEHNN KHHETHIECKOM
/ff0c4502
SHEpPruu
[ToreHunaneHas sHEprus.
[ToTenmanpHas YHEPTUS bubnuoTeka
ynpyro nepopMupoBaHHOM IHOK
npy>xuHsbl. [loTeHunanpHas https://m.edsoo.ru
SHEPIHs TeNa BOIU3M /ff0c461a
MOBEPXHOCTU 3eMJIU
ITorennmmanbHbBIE 1 bubnunoreka



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HEIIOTCHIINAJIbHBIE CHIIBL. CBS3b
pa6OTBI HCIIOTCHIOMAJIBHBIX CHUJI

HOK
https://m.edsoo.ru

C U3MEHEHHEM MEXAHUYECKOU /ff0c478¢
SHEPTUU CUCTEMBI TeJ. 3aKOH

COXpaHEHUsI MEXaHUYECKOU

SHEPTUn

JlaGopaTtopHnas pabota

«HccnenoBanue cBsi3u paboThI

CHJIBI C U3MEHEHUEM

MEXaHUYECKON YHEPrUU TeNa Ha

nprUMepe pacTsHKEHUS

PE3UHOBOTO KIyTa»

KonTtponpHas pabota o teme bubnuoteka
«Kunemaruka. /luHamuka. LIOK

3aKOHBI COXpaHEHUS B https://m.edsoo.ru
MEXaHUKE» /ff0c4b74
OcHOBHBIE TIOJIOKEHUS bubnuoreka
MOJIEKYJIAPHO-KUHETUYECKON LIOK

Teopun. bpoyHoBCcKOE https://m.edsoo.ru
neuxenue. Audpoysus /ffOc4dc2

Xapakrep ABUKEHHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mozaenu CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TeN

Macca monekyn. KonnuectBo
BemiecTBa. [locrosHHas
ABoraapo



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

TermmoBoe paBHOBECHE.
Temmepatypa u e€ u3MepeHue.
IIIxama remneparyp Llenscus

bubanoreka

Wneanpuerii raz 8 MKT. HOK

OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru
/ff0c4fde

AOGcomoTHas TemnepaTtypa Kak

Mepa CpeIHEN KUHETUYECKOM bubmorexa

SHEPrUHU JBUKEHUS MOJICKYJI. HOK

YpaBuenune Menjieneena- hitps://m.edsoo.ru
/ff0c511e

Knaneiipona

3akon [lanproHa. I'a3oBbIe

3aKOHBI

JlaGopaTtopHnast pabota

«HccnenoBanue 3aBUCUMOCTU

MEXK]ly TTapaMeTpaMu COCTOSTHUS

Pa3peKEHHOTO razay

N3omporieccrl B U1€aJIbHOM Ta3e bubnmorexa

U UX rpaduueckoe HOK
https://m.edsoo.ru

MIpPE/ICTaBJICHHE 05706

BryTtpeHnHss 3HEeprus

TepMOJIHHaMquCKOﬁ CUCTCMBI BI/I6HI/IOTCK8.

U CIIOCOOBI €€ M3MEHEHUS. LIOK

KonuvecTBo TemioTs! 1 pabdora. https://m.edsoo.ru

BryTpenusis sHeprus /£10c5952

OJHOATOMHOI'0 UACaIbHOTO ras3a

Buael Terionepenaun BbubGnnoreka



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

1 I[HOK
https://m.edsoo.ru
/ff0c5¢36
VYnenpHas TEIII0EMKOCTD Bbubnuoreka
3 BenrecTsa. KoanuecTBO TEMIOTEI IHOK
2 | nOpu Teronepeaaye. https://m.edsoo.ru
AnrabaTHBIN nporecc /ff0c5¢36
. bubmmoreka
3 [TepBbIii 3aKOH TEPMOAMHAMHUKHI OK
U €ro MpUMEHEHUE K 1
3 —— https://m.edsoo.ru
pon /f0cSefc
bubnnoreka
3 HeobpaTumocTs mpoIieccoB B 1OK
apupojie. Bropoi 3akoH
4 T: I\IZOHHHaMHI:(H https://m.edsoo.ru
PMOAL /£0c6230
bubnuoreka
3 | Ilpunuun pevicteus u KI1J] [HOK
5 TEIJIOBOM MAIIUHBI https://m.edsoo.ru
/ff0c600a
3
6 [uxn Kapuo u ero KIIJ]
3 | Dxojoruyeckue mpoodaemMbl
7 | TeNI03HEpPreTUKH
" Bubnuoreka
O06o0maromuii ypok
3 1HOK
«MomnekynspHas Gpu3HKa.
8 OCHOBBI TEPMOJUHAMUAKI https.//m.edsoo.ru
PMOA /06938
3 KonTponbhas paboTa no teme Bubnuoreka
9 | «MonekynspHas pusuka. HOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

OCHOBEI TEPMOIAUHAMUKN>

https://m.edsoo.ru

/ff0c6a50
bubnuoreka
[TapooOpazoBanue u OK
KoHJeHcauusd. Vcnapenue u I
CHIICHIE https://m.edsoo.ru
/ff0c63b6
bubnuoreka
AOcoIroTHast 1 OTHOCHUTEIbHAS
LHOK
BIIQYKHOCTb BO3/yXa.
HachleH b 114 https://m.edsoo.ru
11 p /f0c64d8
TBépnoe Teno.
Kpucrannmaeckue u amopdusie bubnmnoreka
TeJla. AHU30TPONUS CBOMCTB I[TOK
KpucTauioB. Kuakue https://m.edsoo.ru
KkpucTauibl. COBpeMEHHbIE /ff0c6510
MaTepHuabl
bubnunoreka
[1naBneHue u KpucTaIU3aLus. OK
VY enpHaAs TEIUIOTA IJIaBJICHUS. 1
o — https://m.edsoo.ru
y H /06708
bubnunoreka
OK
YpaBHEeHHE TEIUIOBOTO OamaHca 1
https://m.edsoo.ru
/f10c6820
bubnunoreka
DneKkTpuszanus Tei.
. [HOK
DnekTpuueckuii 3apsa. [Isa
BHU/Ia DJIIEKTPUYECKUX 3apsII0B hetps:/m.cdsoo.ru
A p P /ff0c6bec
[IpoBOIHUKY, TUATIEKTPUKH U bubnuoreka



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

MOJTYNPOBOIHUKH. 3aKOH
COXPAaHEHHUS NEKTPUUECKOTO

[HOK

https://m.edsoo.ru

3apsiaa /ff0cbbcec
. bubmmoreka
B3aumoneiicTBue 3apsios. OK
3akon Kynona. ToueuHsblit a
. https://m.edsoo.ru
AIIEKTPUYECKUI 3apsi] F0c6eed
HarmpsixénnocTts
bubnmoreka
3JEKTPUYECKOTO MOJIA. OK
[IpuHuun cynepno3unuu thtDS'//m edsoo.ru
DIIEKTPUYECKUX MOJIeH. JInHuuu / ffOcé dﬁ '
HaIPSHKEHHOCTH
Pabora cun bubnuotexa
3JEKTPOCTATHYECKOTO MOJISI. HOK
ITorenuuan. PazHocts https://m.edsoo.ru
MOTEHIIUAIOB /£10c6100
[IpoBOIHUKY U TUBJIEKTPUKH B bubnmoreka
3JIEKTPOCTATHYECKOM II0JIE. HOK
Jnanexkrpuyeckas https://m.edsoo.ru
MIPOHULIAEMOCTD /ff0c7018
bubnuoreka
. OK
OnexrpoéMkocTs. Konnencatop }]jt med
PS://M.€dS00.1ru
/f0c7126
N bubnuoreka
ONEeKTPOEMKOCTH IIOCKOTO OK
KOHJIEHCATOpa. DHEePTrus ﬁtDS' Jmedsoo.ru
3apsHKEHHOTO KOHJIEHCAaTOpa / ffOc.720(5 '

JlaGopaTtopHnas pabota



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

"N3mepenue 3MeKTpOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMD AEHCTBUS U
NpUMEHEHNE KOHJICHCATOPOB,
KOIMPOBAJILHOI'O alapara,
CTpYHHOTO IpUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3eMiIeHHUE HIIEKTPONpUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUSA
€ro CyIleCTBOBAHMS.
ITocTossuHbIN TOK. CHa TOKA.
Hanpsxenue. ConpoTuBieHHE.
3akon Oma 11 yyacTKa Lenu

[TocnenoBarensHOE,

napauieIbHOE, CMEIIaHHOE BubnuoTeka

COCJIMHECHHE NPOBOJHHUKOB. LHOK

JlaGopatopHas pabota https://m.edsoo.ru

«M3y4yeHune CMEaHHoro /ff0c7410

COCIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIIIHOCTE Bubmiorexa

3JIEKTPUYECKOT0 TOKA. 3aKOH HOK

Tixoyns-Tlema https://m.edsoo.ru
/ff0c7838

3akoH Oma aJi MOaHOU

(3aMKHYTOM) 3JIEKTPUUECKOU bubnuoTeka

nenu. Koporkoe 3aMbIKaHKE. I[IOK

JlaGopaTtopHnast pabota https://m.edsoo.ru

«M3mepenne DJIC ucrtounuka /ff0c7ac0

TOKa U €ro BHYTPCHHECTO



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBJICHUS

DNeKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTh COIIPOTUBIICHUS
METAJUIOB OT TEMIEPATYPBHI.
CBepXIpoBOIMMOCTh

DJIEKTPUIECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

[TomynpoBOIHUKY, X

bubnroreka
COOCTBEHHAs M IPUMECHast
. HOK
npoBoauMocTs. CBoiicTBa p—n-
eDeXOIa https://m.edsoo.ru
repexoa.
pexon /ff0c84ae
[TomynipoBOTHUKOBBIE PUOOPHI
DIIEKTPUUECKHI TOK B
bubnunoreka
pacTBopax M paciuiaBax
HOK
AJIEKTPOIIUTOB.
LK TDONHTHECKAS. https://m.edsoo.ru
P /ff0c82ba
JUCCOIHAITUS. DIICKTPOIIH3
DIIeKTPUYECKHI TOK B ra3ax. Bubanoreka
CaMOCTOSTENbHBIN U LIOK
HECAMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru
Moausg. I1nasma /ff0c84ae
DneKTpudecKre mpudopsl U Bubauoreka
YCTPOKCTBA U UX IPAKTUYECKOE 1HOK
npuMeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru
0€e30MacCHOCTH /ff0c861fc
O6o0matromuii ypok bubnuoteka
«DJIEKTPOIMHAMHUKA)» HOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

https://m.edsoo.ru

/ff0c88be
KonrtponsHas padora o Teme bubnmnoreka
6 | «Dnekrpocratuka. [locrossHHBIN | [HOK
6 | ouekTpuyeckuil TOK. TokH B https://m.edsoo.ru
pa3IUYHBIX CpEeIax» /ff0c8a8a
bubnuoreka
6 | O6obmaroumii ypok 1mno reMam | LIOK
7 | 10 kmacca https://m.edsoo.ru
/ff0c8fbc
bubnmnoreka
6 | Wroroas koHTpoJbHAsA paboTa 1 LHOK
8 | mo temam 10 knacca https://m.edsoo.ru
/ff0c8c56
OBUIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

11 KITACC

KoanuyecTBO 4acoB

i DJIEKTPOHHBIE
ara
KoHTpois uupposbie
Tema ypoka Bee p IpakrHnuec H3y4YeH
HbIe o0pa3oBaTe/ibH
ro Kue pabdorpl | Hd
padoThI bl€ pecypchbl
[TocTostTHHBIE MAarHUTHI M KX
. bubnuoreka
B3auMo/ieicTBUE. MarHuTHOE
N HOK
nose. Bektop MarHuTHON 1
UHAYKIUK. JIMHUA MarHUTHOM Blips: oot
AYKIDHL. /ff0c9778
WHIYKIUU
MaruutHoe noJie MPOBOTHUKA Bubnnoreka
¢ TokoM. OnbIT DpcTena. | LIOK
B3aumMozeiicTBrue IPOBOHUKOB https://m.edsoo.ru
C TOKOM /ff0c98fe
bubnuoTeka
Jlaboparopnas pabota OK
«/3yyeHne MaraHuTHOTO MoJs 1 1 1
4 c TOKO https://m.edsoo.ru
KaTYyIIIKA C TOKOMY
y /ff0c98fe
JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. Cuita Bubnnorexa
Awmnepa. JlabopaTopnas paborta 1 1 LIOK
«Hccnenosanue neicTrus https://m.edsoo.ru
HOCTOSIHHOTO MarHuTa Ha /ff0c9ac0O
PaMKy C TOKOM»
JleficTBME MarHUTHOTO MOJISI Ha 1 bubnuoreka
JBIKYIIYIOCS 3apSDKEHHYIO HOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

yactuily. Cuna JlopeHiia.

https://m.edsoo.ru

PaGota cunsl Jlopenna /ff0c9df4
DJNIeKTpOMarHuTHasI MHIYKIIUS.
IToTOK BEKTOpa MarHUTHOU
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykunu Papanes
JlaGopatopHas pabota bubmorexa
«HccnenoBanue sIBJICHUS HOK

. https://m.edsoo.ru
AJIIEKTPOMATHUTHON MHIYKITUNY IE0cal50
NHaykTUBHOCTG. SIBIEHME
camounnaykiuu. IJC bubnnoreka
CaMOMHAYKIUU. DHEPIus LIOK
MAarduTHOIO MOJIA KaTYIIKHU C https://m.edsoo.ru
TOKOM. DJIEKTPOMarHuTHOE /ff0ca600
roJje
TexHuueckue ycTpoicTBa U UX
MIPUMEHEHHUE: TTOCTOSTHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHIl, MHAYKIIMOHHAS TI€Yb
OGobmaromuii ypox Bbubnuoreka
«MarauTHoe moe. HOK
DeKTPOMAarHUTHAS WHIYKITHS hitps://m.edsoo.ru

/ff0cab&82

Kontponbhas paboTa mo teme bubnunorexa

«MarauTHoe ojJe.

HOK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

SHGKTpOMaFHI/ITHaSI HUHAYKIOUS

https://m.edsoo.ru

/ff0cad58
CB00OOJHBIE MEXAHUYECKUE

Bbubanoreka
kosieOanus. 'apmoHnyeckue

1HOK

KoJjieOaHus. YpaBHECHUE
rapMOHUYECKUX KOJICOaHHI.
[IpeBpartieHre SHEPrUn

https://m.edsoo.ru
/ff0caf06

JlaGopaTtopnast pabota
«HccnenoBanne 3aBUCHMOCTH
NeproJIa MaJIbIX KOJIeOaH i
rpy3a Ha HUTHU OT JJTMHBI HUTH
U Macchbl Tpy3a»

KonebaTenbHbIi KOHTYD.
CBoOogHbBIE

AIIEKTPOMArHUTHBIE KOJICOaHUS bubnunorekxa

B HJI€aILHOM KOJIEOATEILHOM IHOK

KOHTYpE. AHAJIOTUs MEXY https://m.edsoo.ru

MEXaHUYECCKUMH U /ff0cb820

AJIIEKTPOMATHUTHBIMU

KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH bubnuoreka

COXpaHCHHUS YHEPIrUU B HOK

HJicaIbHOM KOJIeOaTCILHOM https://m.edsoo.ru

KOHTYpE /ff0cb9c4

IIpencraBnenue o 3aTyxXarumx

KosieOaHusX. BeIHyKIeHHBIC bubmmorexa

MeXaHUUECKHE KOJIcOaHus. HOK

Pe3onanc. Beinyk/1eHHBIC ltps://im.eds00.y
/ff0cbb86

AJIIEKTPOMArHUTHBIE KOJIeOaHMsI



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

IlepemeHHBIN TOK.
CunycouganbHbIN

MEpEMEHHBIN TOK. MOITHOCTh buGnnorexa
IIEPEMEHHOTO TOKA. HOK
AMIUTATYTHOE U ISHCTBYIOIIICEe https:/m.edsoo.ru
/ff0cbd34

3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs
Tpancdopmarop.
IIpousBoxacTso, nepenaya u
noTpeOICHUE ITEKTPHUSCKON
SHEPTrUu
YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUUYECKOTO bubmmorexa
3BOHKA, T€HEpPATOpa HOK

. https://m.edsoo.ru
MIEPEMEHHOTO TOKA, JIMHUI IEf0ce30d
ANeKTporepeay
OKOJIOTMYECKUE PUCKHU IIPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
HCTIOIL30BaHUS
AJIEKTPOIHEPIUU B
IIOBCEIHEBHOM KU3HU
MexanndecKre BOJHBI,
YCJIOBHS PacIpOCTpaHCHUA. Bbubnuoreka
ITepuoa. Cxopocthb LIOK
pacnpoCTpaHEeHUs U JUTUHA https://m.edsoo.ru
BOJIHBIL. [lomiepeunsbie u /ff0cca54
MPOJI0JIbHBIE BOJHBI
3ByK. CKOpOCTb 3BYKa. bubnuoteka



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

I'pomkocTh 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

[HOK
https://m.edsoo.ru
/ff0cccOc

DNEKTPOMAarHUTHHIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [Ikaa
AJIEKTPOMATHUTHBIX BOJIH

bubnnoreka
IHOK
https://m.edsoo.ru
/ff0ccfel

[TpyHIMIBI paIHOCBS3U U
TeneBuaeHus. Passurtue
CpeacTB CBsI3M. Pagumonokanus

Kontponbhas pabota
«Konebanus u BOJIHBI»

bubnnorekxa
IHOK
https://m.edsoo.ru
/ff0cc618

[TpsimonuHeitHoe bubnnoreka
pacupocTpaHeHNUE CBETA B HOK
OAHOPOJHOM cpene. Todeunslii https://m.edsoo.ru
UCTOYHUK cBeTa. JIydu cBeTa /ff0cd350
OtpaxkeHnue cBeTa. 3aKOHbI bubnunoreka
oTpaxkeHus ceera. Iloctpoenune IHOK
M300paKeHHI B TUIOCKOM https://m.edsoo.ru
3¢pKajie /ff0cd4e0
IIpenomnenne ceera. [lonHoe bubnunoreka
BHYTPEHHEE OTPAXKECHUE. HOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru
BHYTPEHHETO OTPAXKEHUSI /ff0cd716
JlaGopaTtopHnas pabota bubnmnoreka
«HM3mepenune nokasaresns HOK

IMPEIOMIICHUA CTCKIIA»

https://m.edsoo.ru



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

/ff0cd67a

JIunzel. [Toctpoenue Bubnoreka

M300paXeHH B TUH3E. LIOK

DopMysa TOHKOU JINH3BI. https://m.edsoo.ru

YBenuueHue JMH3bI /ff0cddle

JlaGopaTtopHnas pabota

«HccnenoBanue CBOKMCTB

M300paXeHUI B TUH3AX)

Hucnepcus ceeta. CoXHBIN

coctaB Oenoro cgeta. L[Ber.

Jlaboparopnas pabota

«Habnronenne nucnepcuu

CBETa»

WnTepdepennus cera. bubmotexa

Hudpaxnus certa. HOK

T p—— https://m.edsoo.ru
/ff0ced22
bubnnoreka

HonepeqHOCTI) CBETOBBIX BOJIH. ]_[OK

[Tonsipusanus ceera https://m.edsoo.ru
/ff0cf02¢

OnTuueckue npudopsl U

YCTPOWCTBA U YCIOBHS UX

0e30macHOro NPUMEHEHUs

I'paHnLIBI TPUMEHUMOCTH bubnmnoreka

KJIACCUYECKOW MEXaHUKH. LIOK

[TocTynaTel cnennanbHOM https://m.edsoo.ru

TEOPUU OTHOCUTEIBHOCTH /ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHUTENHLHOCTD
OJITHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAaIIeHUE JJTUHbI

Bubnnoreka
1HOK
https://m.edsoo.ru
/ff0cfad42

DOHEPrus ¥ UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € 3HEPTHUEN U
HUMITYJIbCOM. DHEPrHUs MOKOs

Bubnnoreka
1HOK
https://m.edsoo.ru
/f10cfc68

O6o06matromuii ypok "Onrtuka.
OCHOBBI CIEUATIBHOW TE€OpUH
OTHOCUTEILHOCTH"

Konrponbnas padora «OnTHka.

OcHOBBI cIENMANIBHON TeopUn
OTHOCHUTEJILHOCTI

bubnauoreka
HOK
https://m.edsoo.ru
/f10ct610

®otonsl. opmyia [Inanka.
DHeprust 1 UMITyJbC GOTOHA

bubnauoreka
HOK
https://m.edsoo.ru
/ff0cfel6

OTKpBITHE U HCCIICIOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

bubmnoreka
HOK
https://m.edsoo.ru
/f10cffc4

3akonsl Gotorddexra. bubnmnoreka
YpaBHenne DWHIITENHA [UIs LHOK
dotorpdekra. «KpacHas https://m.edsoo.ru
rpanuma» Gorodddexra /ff0d015¢
Hasnenue ceera. Onbite [1. H. bubnuoteka

JleOeneBa. Xumudeckoe

HOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JIICUCTBHUE CBETA

https://m.edsoo.ru

/ff0d04a6
TexHu4eckue ycTponucTBa u
MPaKTUYECKOE MTPUMEHEHHUE:
dboTorneMeHT, GOTOATIHK,
coJiHe4Has OaTapes, CBETOIUO/T
bubnuoteka
Pemenue 3amay no reme
. HOK
«OneMEeHThI KBAHTOBOM
OITHKIDY https://m.edsoo.ru
NTUKH
/£f0d0302
Mogens aroma Tomcona. bubnunoreka
Omneiter Pesepdopaa mo HOK
pacCesHUIO O-4aCTHII. https://m.edsoo.ru
[TnaneTapHas MOJENb aTOMa /ff0d091a
bubnuoreka
OK
IToctynatel bopa 1
https://m.edsoo.ru
/ff0dOafa
W3iy4yenue u noriouexHne bubnunoreka
(OTOHOB MpH TIEPEXOIe aTOMa IHOK
C OJTHOTO YPOBHSI DHEPTHUH Ha https://m.edsoo.ru
npyroi. Buasl ciekTpos /ff0dOafa
BonHOBBIE CBOMCTBA YaCTHLL.
. bubnuoreka
Bounbl ne bpoiis. OK
KopmyckynsipHO-BOJIHOBO# 1
s, CHOHTARHOS I https://m.edsoo.ru
» ' /ff0d0ca8
BBIHYKJICHHOE U3Ty4YECHHE
OTKpBITHE PaTUOAKTUBHOCTH. bubnnoreka
Omneiter Pesepdopaa mo HOK



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

OIMpECACIICHHUIO COCTaBa

https://m.edsoo.ru

PaJIMOaKTUBHOTO U3ITyYEHHUS /£f0d0fd2
CaoiicTBa anbda-, Oera-,
ramMmma-usny4deHus. Biousaue
PaZlMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI
OTkpbITHE IPOTOHA U
HeliTpoHa. 3oronsl. Anbda- bubmotexa
pacnana. DIeKTPOHHbBIN U hutgf//m edsoo.ry
MO3UTPOHHBIN OeTa-pacrma. s di 1 6i ]
I'amma-u3nyuenue -
DHeprus CBSI3u HyKJIOHOB B
saape. SlaepHbie peakiuu. bubsmorexa
Snepusiii peaktop. [Ipodiemsr, HOK
https://m.edsoo.ru
MEPCTIEKTUBBI, IKOIOTUYECKUE 01356
ACIIEKThI IEPHOM SHEPIeTUKU
bubnuoteka
Konrpomnbnas padora LHOK
"KBanToBas ¢uzuka" https://m.edsoo.ru
/ff0d1784
DneMeHTapHbIe YaCTHILIBI.
OTKpBITHE TO3UTPOHA. METO b
HAOIO/ICHUS ¥ PETUCTPAINH bubnnoreka
AJIEMEHTAPHBIX YaCTHII. HOK
Kpyrasiii cton https://m.edsoo.ru
«DPyHIaMEHTAIbHBIE /f10d0e38

B3auMoiercTBU. EMUHCTBO
(bu3nyecKOil KapTUHBI MUPa»

Bun 3Bé3nH0ro Hebda.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Co3sBe3nus, apKue 3BE3bI,
IJIAHETHI, UX BUIUMOE
nBmkenue. ConHevHast
cucreMa

Counune. ConHeunas
aKTUBHOCTE. VICTOUHUK
sHepruu CoJiHIa v 3BE311

3BE31IBI, NX OCHOBHEIE
XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM MOCJIEI0BATEIBHOCTH.
BuyTpennee crpoeHue 3BE31.
CoBpeMeHHbIE MTPEACTABICHUS
0 MPOUCXOXKJICHUU U IBOJIIOLIUU
Comnnua u 3BE371

Maineunsii Ilyte — Hama
I'anaxktuka. Ilonoxenue u
nsmxenne CoHia B
I'amakTuke. ["'anakTukm.
YeEpHble ABIPHI B s11pax
raTakKTHK

—_

Bcenennas. Pa30beranue
ranaktuk. Teopus bosbiioro
B3pbIBA. PennkToBOE
W3JIydyeHue. MerarajiakThka

Heperennsie npo0iaembl
ACTPOHOMHH

W NN N

O6o06maromuit ypok
"DneMEeHTB aCTPOHOMUU U




actpoduzuxu"

Konrtponbnas padora
«JIeMEHThI aCTPOHOMUHU U
acTpoPpU3UKN»

O6o6maromuit ypok. Ponb
($U3UKK ¥ aCTPOHOMUH B

6 | DKOHOMHYECKOM,

5 | TEXHOJIIOTHMYSCKOM, COMAIbHOM
1 ATUYECKOH cdepax
NeSITeTIbHOCTH YeJIOBEKA

O6o06matomuii ypok. Posnb u

6 | MecTo (PM3HMKHU U aCTPOHOMHH B
6 | COBpPEMEHHOI HAy4YHOU
KapTHUHE MUpa

O606maromuit ypok. Poib
¢buznueckoil Teopuu B
dbopMHUpOBaHUH
MPEACTABICHUHN O (PU3UICCKOM
KapTHUHE MUpa

O6o06matomuii ypok. Mecto
(U3HYECKOM KapTUHBI MHpPA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOC

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Msxumes T.4., byxosues b.b., Corckuii H.H. / Tlox pen. IlapdentneBoit H.A.
®usuka 10 knace, «IIpocemenue
Msxkumes T.4., byxosues b.b., Corckuii H.H. / Tlox pexn. IlapdbentseBoit H.A.
®usuka 11 knace, «IIpocsenienuney

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Msxumes T.4., byxosues b.b., Corckuii H.H. / Tlox pexn. IlapdbentneBoit H.A.
®usuka 10 knace, «IIpocBenienue
Msxkumes T.4., byxosues b.b., Corckuii H.H. / Tlox pexn. IlapdbentreBoit H.A.
®usuka 11 knace, «IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Poccuiickast anekTponHas 1mkosia. https://resh.edu.ru/
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