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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeamera «dusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e popMHUpOBaHUE WHTEpPECa M CTPEMJICHHS OOYyYaOIIMXCSA K HAyIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJICTABICHUH O HAyYHOM METOJE IMO3HAHWS W (POopMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3yjIbTaTa M3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBICHUS C  HCHOJb30BaHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O PONHM (PUIMKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
oObsiCHeHUs (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dbu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e IOHUMaHWE (PUBUYECKUX OCHOB W MPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAOIIYIO
cpeny;

¢ OBJIAICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM ISl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnedo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHHUE: MOAIIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AehOpMallui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

Tema 3. 3akonwvl cOXpaneHus 6 MexaHuxe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbec cUllbl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE ABMIKEHUE.

Pabora cribl. MOIIHOCTD CHJIBL.



Kunerndeckass sHeprus MarepuanbHOW TOukd. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[loreHunanbHas DHEPIUsl. [loTreHunanbHas DHEPIHs YIPYro
neopMupoBaHHON — mpyxuHbl. lloTeHuumanbHas SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[loTeHnanbHble W HENOTEHUUANbHblE  cuibl.  CBsA3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4ecKue yCTpOHCTBA M NMPAKTHYECKOE NPUMEHEHHUE: BOJIOMET, KOIIED,
IIPY>KUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHIMATBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TE U OOBSCHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Mosnekyll. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmepartyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOrO rasza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO JBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCINHEHUM.

OnpIThl 10 U PYy3UN )KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Monenb, nuTroCTpUpyronas Ipupoay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJ€AIbHOTO rasa,
U30IPOIIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOUHAMUKU

Tepmonunamuueckas cucreMa. BHYTpeHHsISI SHEpPrusi TepMOJAMHAMUYECKOM
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIIONEPENAYE.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTuMocTh mpoiieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHUOMNBI  AEUCTBUS — TEIUIOBBIX  MAIIIHH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT Moe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEM SHEpPruM Teja TMPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JIEWCTBHEM CXKATOro BO3/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpEHHEW SHEPTUM (TeMIlepaTyphl) Tea Npy Terionepeaaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXHOCTh BO31ayxa. HacelmeHHbI map. YaenbHas TeEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JaBJICHHUS.



Teépnoe teno. Kpucrammmyeckue u amopdHbie Teiaa. AHU3OTPOIHS CBONUCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4ecKkue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYyYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Pa3znea 4. JnekTpoamHaMuka

Tema 1. Inexmpocmamuxa

DNekTpu3anusl Tel. ODJEKTpUYEeCKHil 3apsia. J(Ba BHIa JIEKTPUYECKHUX
3apsaaoB. [IpOBOAHMKM, OUAJIEKTPUKU W MOJYHMPOBOJHHUKHA. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUl 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYINEPIO3ULIAN BJICKTPUUECKUX TOoJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

Pabora cmnm  anmekrpocratumdeckoro  mousis.  Ilorennwman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM H JIUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
Jvanexkrpudyeckast MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.



3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJICKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHJa U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TomynpoBOHUKH. CoOcTBeHHas " MPUMECHAs MIPOBOJIUMOCTH
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoia. [omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS AUCCOUHNALMS. DIECKTPOIIN3.

DJIEKTpUUECKHII TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuaus. [lna3zma.

TexHn4eckrue YCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN ANO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUIIbl TOKA U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CmelraHHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI IPOBOJIUMOCTH JAMO/IA.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS! PEZUCTOPOB.



W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHWKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runore3a, (pu3amyeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHMM, JIMHEWHas (QYHKIUA,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJIMTHYECKAS IUCCOLUALMA,
rajibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMIyJibCa B TEXHHUKE (pakeTa, BOAOMET W Jpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIYYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npubopBHL,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAykuuu. I[IpuHuomn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NHMHUN MarHUTHON
WHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWAH
MAarHUTHOT'O TOJISL JJIMHHOTO MPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO



MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue nNpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HallpaBJICHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBeHne AneKTpOMarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIDKYILAs CUjla HWHIYKIMU. 3aKOH 3JIECKTPOMarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »lEKTpUUYECKOE TOJIe. OJEKTPOABIKYIIAA CUJIa WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIYKIWU. OICKTPOABWIKYILIAS  CHJIA
CaMOMHAYKLIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HccnenoBanne AeUCTBUSA NOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHOM MHIYKLWH.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpoOMACHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonundeckue kosebanus. Ilepuon, vyactora, amrumMtyaa U ¢aza KojaeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTeMaTU4eCKUHA MASTHUK. YPaBHEHHE TaPMOHHYECKHX
kosebanwmii. [IpeBparenne sHepruy Mpy TAPMOHUYECKUX KOJICOAHMSIX.



Konebatenbubiii  koHTYyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHHS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJI€ATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaroumx KojieOaHUsX. BbIHYK/€HHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BeiHyKAeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennpiii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAUECHHUE CHJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUuYecKue YCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTeMaTHYECKUI MasSTHUK).

Hab6mronenue 3aTyxaromux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJIEOaHUN.

HaGmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuuinorpaMMsl (3aBUCHMOCTH CUJIbI TOKA U HANPSXKEHUS! OT BPEMEHU) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KoJieOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE GOIHbL

Mexanudeckue BOJIHBI, yclioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiKHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
HNuTtepdepenius u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakius,
unTepdepennus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.



[IIxana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyecknue yCTpOWCTBa M IPAKTUYECKOE IMPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJBTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIHLMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MOTIEPEYHBIX U MIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u auppakiuy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOAHHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakums, UHTepPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsMonuHenHOe paclpoCTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yrosl IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lger.

ColOuparomue W pacceuBaromde JuH3BL. ToHKas JuH3a. DOOKyCcHOe
pacCTosIHME W ONTHYECKash cujla TOHKOM JuH3bI. [locTpoeHue wm300pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKONU ONTUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.



TexHn4eckrue yCTpOHMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npudOpBHI.

[lonHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanrie CBOMCTB M300paXKeHUH B JIMH3AX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HabGmronenune natepdepeHinm cBera.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TomyyeHue cekTpa ¢ TOMOIIBIO IPU3MBL.

[Toyyenue ciekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGnronenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

W3mepeHne nokasaress NpeioMIIEHNs CTEKIA.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

Pazges 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUN (OTOHA C €70 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dboroaddexra. YpaBHenue DiiHmTeiHa 11 pororddekrra. «KpacHas rpaHuia
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE TMpPUMEHEHHUe: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Llemoncmpayuu



®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTUHOM.
HccnenoBanue 3aKk0HOB BHELTHETO (POTOIPPEKTA.
Ceroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YaCTHIL.
[lmanerapnas momens aroma. lloctynater bopa. U3nydyenue u morjonieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI DHEPIHMM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.
BousiHOBBIE cBoOMicTBa yacTtull. Bonnbl 1e bpoitiis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.
TexHuyeckne yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITy4deHHUs.
Binsinue paAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsr.
Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIyyeHue. 3aKOH PaJuoaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B saJipe. Saepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.
Metobl HAOIIOACHUS U PETUCTPAIIMN SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3aUMOJIeHCTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.
TexHuyeckue ycTpoMcTBa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIINUX YACTHLL.



Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi
HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (poTOrpadusim).

Paznea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTb. MctouHuk sHepruum CosHOA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHMOCTBY». 3BE3/Ibl TJIAaBHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBomonnu CosHIa U
3BE31. DTanbl )KU3HHU 3BE3I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE n3MydeHHE.

Macmrabnas ctpykrypa Beenennoi. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yyenuueckue nabnrooenus

Halnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPENICNICHUs] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro Noyapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

Oo0o0maromiee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (U3UYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsS B 11 Kimacce oCyIiecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpadyu U TEXHOJIOTUU.



Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4HOIO
MO3HAHMS: SIBICHHE, HAy4HbIH (hakT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHUE CHUCTEMbl YpaBHEHUN, TPUTOHOMETPUUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCU KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIC BJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
OTpeJiesieHHE IUIONIAIU TIIOCKUX QUryp u 00bEma Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBIKEHUS B KMBOM MPUPOJIC, ONTHYECKUE SBJICHUS B )KMBOU MpUpojie, NEHCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsE CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJu3.

l'eocpapusa: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA II€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NESITEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUUECKOro 3apsijga, 3akoH KysoHa, Mpu 3TOM pa3ivyarh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUI: NpPU 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlabGopaTtopHnas padoraNel
«3MepeHne )KEeCTKOCTH TPY>KUHBI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

20

21

22

23

KonTtponsHast pabora o Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKoOe
nsuxenue. udpoysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYIIL. Komuuecto
BemecTBa. IlocTossHHas Asor aapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

24

TennoBoe paBHOBecue. TeMmiepaTypa
u e€ uzMmepenue. llkana remneparyp
Lenscus

25

Uneansueiii raz B MKT. OcHoBHOE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBueHue MKT

AOGcomoTHas TeMieparypa Kak Mepa
CpEeHEW KMHETUYECKON SHEPTrUun

bu6mmoreka [IOK

26 JBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota No2

98 «HMccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMu COCTOSIHUS
pa3pexKEeHHOro ra3a»

29 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [HOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenssist sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U

30 crtoco0n! e€ m3meHeHus. KoanuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
DHEPTHUsI OTHOATOMHOTO UICATHHOTO
rasa

bu6mmorexa [IOK

31 Brat Temumonepe/ay https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa [OK

. https://m.edsoo.ru/ff0c5c36
Teruonepenade. AnuabaTHBIN MpoIiece

33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc
HeoGparumocts prOI_leCCOB B Bu6morexa [JOK

34 npupoze. Bropoii 3akoH

TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bubmuoreka [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKoJOoru4ecKue npooIeMbl
TEIUIOPHEPTETUKU
38 O6o6mmarmuil ypok «MosekymspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa LHOK
AYEA: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[TnaBneHre U KpUCTATUTH3AITHSL.
43 VY enbHas TEIUIoTa IUIaBICHUS bubmmorexa [JOK
g ' https://m.edsoo0.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44 Y 0
PABHEHHE TEIIOBOTO banatca https://m.edsoo0.ru/ff0c6820
OnexTpuzanus Ten. JNEKTPUIECKUN
45 3apsn. JIBa Bua SJIEKTPUUECKIX bubmmorexa [JOK
A A P https://m.edsoo.ru/ffOc6bcc
3apsioB
46 [IpoBOoAHMKH, ANIIEKTPUKHU U bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ffOc6bcc

B3aumoneiictBue 3aps10B. 3aK0H

bu6mmoreka [IOK

47 Kyaona. TouedHsIl »i1eKTpUdeCKUil
Y p https://m.edsoo.ru/ffOc6ce4
3apsia
Harpsx€HHOCTB 2JIEKTPUYECKOTO
48 nosst. [lpuHumn cynepno3uuuu bubnnoreka [HOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 otst. Ilorenuman. PasHocts Bubmorexa ITOK
) ’ https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
I[IpOBOHUKY U JUDIEKTPUKH B
50 3J1peKT 0CTaTUYECKOM HOIJ)'Ie bubmmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekTpoéMrocth. KonaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD MIIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUS 3apsKEHHOTO bubmmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Pemenue 3agau Ha Temy: « EMKOCTB
KOHJIeHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
54 anmnapara, CTpyMHOIo IpUHTEpA.
DneKTpocTaTHIecKast 3aIlnTa.
3a3eMileHne AIEKTPONpruOOpOB
55 DNEKTPUUECKU TOK, YCIOBHUS €TI0

cyuiectBoBaHus. [[0CTOAHHBIN TOK.



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

Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

56

[NocnenoBarenpHOE, ApaLIEIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoaHKUKOB. JlaboparopHas pabota
No 3« 3yueHne cMenanHoro
COEIMHEHUS PE3UCTOPOBY»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopatopHas padoraNed
«M3mepenne D/1C ncrtounuka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TonympoBOTHUKH, UX COOCTBEHHAS U
npuUMecHas mpoBouMocTh. CBolicTBa
p—n-niepexoxa. IloaynpoBoHUKOBBIE
npubopbI

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKUI TOK B paCTBOpax U
pacIuIaBax >JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITENTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpudecKre mpudopsl u
64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmumoreka [IOK
npuMmeHenue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o0marmuil ypox bubnnoreka [JOK
65 1
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «2nektpocraruka. [TocTosHHBIN 1 bubnnoreka [JOK
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»
Pe3epBHbIil ypok. AHanu3
67 KOHTPOJIBHOHM paboThI 10 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0c8c56
ANEKTPOCTATUKE
63 PesepsHbIil ypok. Pemenue 3anaq no 1 bubnuoreka [IOK
MEXaHUKE https://m.edsoo.ru/ff0c8f6c
[ToBTOpenue.Pemenne 3anau
69 " " 1
MonekynsipHas ¢puzuka
70 PesepBHbIil ypok. Pemenue 3amau 1
"T"a30BbI€ 3aKOHBI"
71 PeseprHbIil ypok. Pemenue 3amad no bubnnorexa [IOK
AIEKTPOAUHAMUKE https://m.edsoo.ru/ff0c8f6c
79 PesepBHelit ypok. O0o0Iaromuii ypok 1
o temam 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 7

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:[;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue i[:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON UHAYKIUH.
MaruuTtHoe 1ose MPOBOJHHKA C
5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlelicTBME€ MarHUTHOTO ITOJIS Ha 1 bubmuoreka [IOK
MPOBOJHUK ¢ TOKOM. Cumita Ammepa. https://m.edsoo.ru/ff0c98fe
4 Jla6opatopnas pa6ota Nel «3yuenue 1 1 bubmmorexa IIOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c9acO
JlelicTBME MarHUTHOTO TTOJIS Ha
5 JBIDKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnmnoreka HOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHON nHAyKuu. 3/1C 1
WHJyKUIHUH. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu dapazaes
JlabopaTtopHas pab6ota Ne2
bu6nunorexa LIOK
7 «HccnenoBanue sBICHUS 1 1

SHGKTpOMaFHHTHOﬁ HUHAYKIOUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 10Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHIL,
MHIYKIIMOHHAs NIeYb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHAYKOWS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KontponbHas paboTa mo teme
«Mar"uTHoOE 1oJIe.
QHGKTpOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB0OOIHBIE MEXaHUUYECKUE
kosebanus. ['apMonndeckue
KosebOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

JlaGopatopnas pabora Ne3
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcCHI TPy3a»

KonebarenbHblit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJeOaH!s B
ueaIbHOM KoJieOaTeTbHOM KOHTYpE.
AHaorust MeXay MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaQHHSIMA

®opmyna Tomcona. 3akoH

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

COXpaHEHUs SHEPTHUH B UJI€ATTbLHOM
KoJ1e0aTeIbHOM KOHTYpe

https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbBIC
MeXaHH4eCcKHe KojeOanus. Pe3onanc.
BbIHy X IeHHbBIE 3JICKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

21

22

Tpancdopmarop. [IponsBoxactso,
nepeaya u norpedaeHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE DJIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KNU3HU

MexaHu4ecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacupocTpaHeHUs U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIbHBIC BOJTHEBI

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

bubnunoreka LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKka. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX

23 iicTBa U cKOpocTh. IlIkama bubnnorexa LHOK
cBonet p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpuHIUIIBI PaTUOCBS3U U

24 TeneBuieHus. Pa3Burue cpeacTs
cBsa3u. Paguosokarus

o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimoninHENHOE pacpoOCTpaHEHHE

26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHsplil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHne CBEeTa. 3aKOHEI

27 oT pa)KeHI/ISI cBera. [TocTpoenue bubmiorexa LHOK

P . P https://m.edsoo.ru/ffocd4e0
M300pakeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe

28 BHYTpPEHHee oTpakeHue. IIpenenbHbii bubmuoreka [IOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
JIaGoparopHas padora Ned

29 «I/I3MI; CHII)/IC H(?Ka'&aTeJ‘ISI bubnnorexa [IOK

p https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKIIa)
JInusel. [TocTpoenne n300paxkeHU B
30 nmuH3e. O Mpna TOHKOH JII:I)/IH3BI bubmmorexa TIOK
3¢. fopmy ' https://m.edsoo.ru/ffOcddle
VYBennueHue JINH3EL
31 JlabopaTtopHas pabota No5

«HccnenoBannue CBOUCTB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300paXEHUI B TUH3AX)

Hucnepcus cera. Cl0KHBIN COCTaB

32
oenoro cBera. L[Ber.
Wnrtepdepennus creta. dudpaxims bubmmoreka [JOK
33 N
ceera. JludpaknnonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPHI U yCTPOICTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['panuIBl TPUMEHUMOCTH
36 KJIacCM4eCKOoM MexaHukH. Iloctymnarsl Bu6mmoteka [JOK
CIICIMAIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameaJieHne BpPEMEHH U COKpAILEHUE brbmmorexa LTOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMITYJIbC PESITHBUCTCKOM
38 yacTunbl. CBA3b MAcChl C SHEPTUEH U bubmorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TTOKOS
Kontponbnas pabota «Onrtuka.
39 OCHOBBI CTICIIHAITLHOW TEOPUH bubmmorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
40 ®oronsl. opmymna [Inanka. Jneprus bubmuorexa [JOK
Y UMIYIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 [IOK
HNOJIMOTEeKA
41 .0 A.T.
orodppexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl portorddekra. YpaBHeHHE bubnuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

Ouinmreitna s Gorodddexra.
«Kpacnas rpanuna» ¢potodaddexra

https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

bu6nmoreka [IOK
43 Jlebenera. Xumuueckoe nelicTBUE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa u
42 MPaKTUYECKOE MPUMEHCHHUE:
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme « 3J€MEHTBI bubnuorexa [IOK
KBAHTOBOU ONTHUKM https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pezepdopaa o paccesHuio 0-4acTHIl buGnuorexa [IOK
PLOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
[Toctynater bopa. U3ny4yenue u
47 MOTJIONIeHUE (POTOHOB MIPH MEPEXO0JIC bubmuoreka [IOK
aToMa ¢ OJHOTO YPOBHS SHEPTUU HA https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpoB
BoanoBbie cBoMcTBa yacTuil. BoJiHbBI
48 ne bpoitnsa. Kopryckynsipao- bubnmnorexa [JOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ffOd0afa
BBIHY)KJICHHOE U3JTydeHHE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
49 Pezepdopaa mo onpeaenennio cocrara bubnnorexa [IOK
peop P https://m.edsoo.ru/ff0d0ca8
PaJIMOAKTUBHOTO U3TyUCHUS
CaoiicTa anb(a-, 6era-, raMmma-
bu6nunorexa LIOK
50 n3nydeHus. Bnousaue

PaaAOaKTUBHOCTH HA KUBBIC

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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OpraHu3Mbl

o1

52

53

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiryyenue

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

S nepubie peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, NEPCIEKTUBBHI,
9KOJIOTUYECKUE ACTIEKTHI SIEPHOM
JHEPTeTHUKU

DneMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U

perucTpanru 3JCMCHTAPHBIX YaCTHII.

Kpyrusli cron «®yH1aMeHTaIbHbIE
B3anmMoaercTBug. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

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

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

54

Oranel pa3BUTUS ACTPOHOMUHU.
[TpuknagHoEe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3BE3qHOrO Heba. Co3Be3ausl, spKue
3BE3/0bI, IJIAHETHI, UX BUJMMOC
neuxeHue. ColnHeuHas cucreMa

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

Comnne. ConHeuHast akTUBHOCTD.
Wcrtounuk sneprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
MIOCJIEI0BATEIBbHOCTU. BHYTpeHHEe
cTpoeHue 3B€311. CoBpeMeHHbIe
IIPEICTABICHUS O IIPOUCXOKICHUU U



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

sposrrornu CoJtHIa U 3BE3]

S7

58

59

60

61

62

63

Mueunsiit [1yTe — nama ["anakTuka.
[Tonoxxenue u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPHI B SIAPAX TaTAKTHK

Bcenennas. Pazberanue rainakTHk.
Teopust Bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka. Hepenienneie
poOIEeMBI aCTPOHOMUHU

KonTponbhas pabota no teme
«DNeMEHThI KBAHTOBOM OMTHUKH.
Crpoenue atoMa. ATOMHOE $]IpO.
DneMeHThl aCTPOHOMUU U
acTpoU3UKI»

O6o6matomuii ypok. Ponb pusuku u
ACTPOHOMHUU B IKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU chepax NesaTebHOCTH
YelioBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOUM KapTHHE MUPA

O6o06maromuit ypok. Poib
¢duznyeckoii Teopun B HopMUpOBaHUH
MpeJCTaBICHUN 0 (PU3NUECKON
KapTHHE MHpa

Oo6o06maromuit ypok. Mecto
¢du3nvecKkoil KapTHHBI MHUpa B 00IIEM




Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

PesepBHbIil ypok. MaruutHoe 1noie.

64 1
DNeKTpOMarHuTHast UHIYKIUs
65 Pe3epBHbIiil ypok. Mexanndeckue u 1
ANIEKTPOMAarHUTHBIE KoeOaHus
66 PesepBHbIil ypok. MexaHnnueckue u 1
3JI€KTPOMAarHUTHHIE BOJIHBI
Pesepubiil ypok. Ontuka. OCHOBBI
67 CHEIHAILHON TeOpUn 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
69 PesepsHbIii ypok. Pemenue 3ana4 1
«MarsaurtHoe noJse»
Pe3epBHblit ypok. Pemenue 3agau
70 1
«Onrtuka»
OBUIEE KOJIMYECTBO YACOB I10 70

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YueOnuk @usuka 10 knacc bazossiit yposens I SIMsxkuiies,b.b.byxoBiies,
H.H.Corckuit, I Tpocsemenue 2020r.
VYyeonuk ®@uzuka 11 knacc bazossiii yposens ['.JAMsxkumies,b.b.byxoBiies,

B.M.Yapyrun,lIpocsemenue 2020r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

VYyeonuk ®@usznka 10 knacc bazossiii yposens I'.AAMsikumies,b.b.byxoBues,
H.H.Corckuit, I Tpocsemenue 2020r.

VYyeonnk ®@uzuka 11 knacc bazossiii yposens ['.JAMsxkuiies,b.b.byxoBiies,
B.M.Yapyrun,lIpocsemenue 2020r.

[Toypounsie pazpadotku no ¢pusuke 10,11 knacc k YMK I'.SI.Mskumesa.2021r.,

Hpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [JOK
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