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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢uzuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOH 0Opa3zoBaTelbHOM MporpaMmsbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yu€roM (enepanbHO paboueld MporpaMMbl BOCIHUTAHUS H
KOHLEMUUU TpenoaaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3oBaTebHBIX
OpraHu3alusaXx Poccuiickoit denepanuu, pean3yIoIuX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HampaBieHO Ha (GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxca 10-11 xkmaccoB mpu
oOydeHnH ux ¢u3nKe Ha 0aA30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYUTHIBAET HEOOXOAUMOCTb peaTH3alMy MEXKIPEIMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAYYHBIMH Y4YeOHbIMU TpenMmeramu. B Heil
OTIPEJIENISIIOTCS. OCHOBHBIC 1I€NTM M3Y4YeHUS (PU3MKM HA YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (U3HMKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

« IUIAaHUpYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3HUKH Ha 6a30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

- cojaepxanue yueoHoro npeamera «duszmnkay mo rogam oOydeHuUs.

duszrka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPHUPOIbI, BBICTYIAs B
KayecTBE y4eOHOTO MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [1IKoabHBINH Kypc GU3UKH — CUCTEMOOOpa3yonuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (U3HUUECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIECCOB M SIBJICHUW, H3ydyaeMbIX XHMHEH, OWOJIOTHEH,
bu3mueckoii reorpaduerd u actpoHomueid. lcmonb3oBaHME W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  ONpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MaTE€pUaJIOB C 3aJaHHBIMH CBOMCTBAMU M JPYIHX.
N3yuenne  usukum  BHOCHUT  OCHOBHOM  BKJIag B (OpMHUPOBaAHHE
€CTECTBEHHOHAYYHONW KapTUHBI MHpa OO0ydaromuxcsi, B (popMHpOBaHHE yMEHUM
NPUMEHATh HAy4YHBIH METOJA TIO3HAHMA TPH BBIMOJHEHHUM UMH  Yy4eOHBIX
HCCIIEIOBAHUN.

B ocHoBy Kkypca (usuku s ypoOBHSA CpeaHero ooOmero oOpa3oBaHUs
MOJIOKEH pAX WAEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK MPHUHIMUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUUM € HEM Kype SIBISIETCS JOTHYECKU
3aBEpIICHHBIM, OH COJCPKUT MaTepHal U3 BCEX Pa3leNoB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEH Marepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuidl. Benymwum B Kypce sBIsieTcs
dopMupoBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmuzarusi mpennosiaraeT HUCIOIb30BaHHE
TYMaHUTApHOTO TMOTEHIMaNa (HU3MUECKON HAYKH, OCMBICICHHE CBS3U Pa3BUTHS
¢usukn ¢ pasBuTHeM OOmIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH U YKOJIOTHYECKUMU TPOOIeMaMHu.

Hoess  npuxnaownoii  umanpasnennocmu. Kypc ¢uzuku  mnpeamnosaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKCHUH
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peamusyeTcsi TOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJICp)KaHUs, TIOCBAMIEHHBIX OKOJIOTMYECKUM TIpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKKe OOCYXKICHUS
po0JIeM palMOHAIFHOTO MPUPOIOTIONB30BAHUS U DKOJIIOTUIECKON O€30MTacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmveckue Teopuu (HopMUPOBAHHME TPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUYECKOU TEOpUH, posii (PyHIaMEHTANbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMpPEACTaBICHUSAX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOpHUH, MJig OINHMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHHH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN TOJIX0MT B Kypce (PU3MKH peamu3yeTcsi Mpexie
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTAIBHON JeATEIBHOCTU OOYYarOIIMXCA.
Jlns  Ga3oBoro ypoBHS Kypca (H3UKH — 23TO MCIOJB30BAHUE CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB U J1aOOpaTOpHBIX padoT,
KOTOpBIC B IporpaMme 1o (¢u3uKke OOBETUHEHBI B OOIUN CIIMCOK YYCHHUYECKUX
NPaKTHYECKUX padoT. BrigeneHne B yka3aHHOM IepeuHe JabopaToOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSL W  OLEHKH, OCYHIECTBIAETCS YYaCTHUKaMH
0o0pa30BaTeIbHOrO IMpoliecca HCXOAS M3 OCOOCHHOCTEM IUIaHUPOBAHUS U
ocHameHuss kaOuHera ¢usmku. [Ipu 3ToM  oOecreunBacTCs  OBJAJCHUC
OOy4aloUMMHICST YMEHUSIMH TPOBOAWTH KOCBEHHBIE HM3MEpPEHUs, HCCIEIOBAHMS
3aBHCUMOCTEH (PHU3UYECKUX BEIUYMH M TIOCTAHOBKY ONBITOB IO TPOBEpKE
NPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAETISETCS PELICHUIO PACYETHBIX U KaUeCTBEHHBIX 3a7ad.
[Tpu 3TOM A pacuETHBIX 3324 MPUOPUTETOM SIBIAIOTCA 3a7a4u C SIBHO 3a/1aHHOM
¢u3nyeckold MOMAENBIO, MO3BOJIAIONIME MPUMEHATh W3YYCHHbIE 3aKOHBI W
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeNia Kypca, TaK W HHTETpUpYS 3HAHUSA M3
pa3HBIX pa3zesnoB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs HA



0OBsICHEHHE MpPOTEKaHUs (U3MUECKUX SIBICHUA W TPOLECCOB B OKPY’KaOIIEH
KU3HM, TpeOyromue  BblOOpa  (U3MYECKOW  MOJENd  IJid  CUTyaluu
MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBetcTBuu ¢ TpeboBanussmu GI'OC COO k MaTepuaibHOTEXHUYECKOMY
oOecreyeHuto yyeOHoro mpouecca 0a3oBbld YpOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oo6mero oOpa3oBaHUs JOJDKEH H3y4daTbCsl B YCIOBUAX MPEAMETHOIO
kaOuHeTa (PU3MKU WIM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa MNPEAMETOB
€CTECTBEHHO-HAYYHOro LHKIa. B kaOuHere (U3MKU JOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpYyAOBaHUE JUIsl BBINOJHEHUS YKAa3aHHBIX B MPOrpaMMme IO
($u3MKe yUEHUYECKUX MPAKTUUECKUX padO0T U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH M  OOECIEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpALUNA IS
UCCJICIOBAaHUS  HW3Y4YaeMbIX  SIBJICHUW W  MPOIECCOB, ASMIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000OpynOBaHME I YYEHHUECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOEcreduBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydarounuxcs. Temarnueckue KOMIUIEKTHI
7abopaTopHOro 0O0OpPYAOBAaHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX U IHU(PPOBBIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

+ (opMHpOBaHHE HHTEpeca U CTPEMJIEHHS OOYYalolIUXCsl K Hay4dHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

*  pPa3BUTHE IPEICTaBICHUNA O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBaHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOIUM SIBJICHUSIM;

+ (OopMHpOBaHHWE HAy4YHOTO MHUPOBO33pEHUSI KaK pe3yJjbTaTa H3y4CHUs
OCHOB CTPOCHHMSI MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;

« (¢opMHpOoBaHHE YMEHUH OOBACHATH SBJICHUS C HCIOJIb30BAaHUEM
(¢u3nYecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

+ (opMUpOBaHHE TPEACTABICHUNA O PO (DU3UKU A PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejied 00ecrneunBaeTCsl PEIICHUEM CIEIYIOIMMX 3a/1ad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHus:

«  MpUOOpETCHUE CHCTEMBI 3HAHUM 00 o0mmx br3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIAPHYIO (U3UKY, OJIIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPU3UKY;



- (opmupoBaHHEe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHUA IS
0oObsICHEHUS (PU3MYECKUX SBJICHUH B TMpPUpPOAEC U ISl TPUHATHUSA
[IPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

« OCBOEHHME CIOCOOOB pEHIeHUs PA3NIMYHBIX 337ad C $BHO 3aJlaHHOM
¢u3nuecko MOJENbI0, 3aJady, MOJApa3yMEBAIOLIUX CaMOCTOSITENbHOE
co3gaHue GU3NUECKOU MOJEINIH, aJIEKBAaTHON yCIOBUSM 3aa4u;

« MOHUMaHuE (U3MYECKHX OCHOB W MPHUHIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS Ha OKPY>KAIOIIYIO
cpeny;

+ OBJAJICHHE METOJaMHU CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTaluud HHPOpMALIHH,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

 CO3[IaHUE YCIIOBUM ISl Pa3BUTHUA YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (6a30BbIii ypOBeHb) Ha YpPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kitacce — 68 vacoB (2 yaca B HE/ICNIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMmme 1o ¢GuU3NKE TNEpeueHb JabopaTOpHBIX U
NPAKTHYECKUX paboT SBISIETCS PEKOMEHJOBAHHBIM, YUYWUTENh JelaeT BHIOOD
poBe/eHNs J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM WHIAMBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.

COJEP)KAHUE OBYUYEHUSA

10 KIJIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 MO3HAHUS

®u3znka — HayKa o nmpupoje. Hayunbsie METOABI MO3HAHUS OKPYKAIOILETO
mupa. Ponb 3kcriepruMenTa U TEOpUH B IPOLIECCE TO3HAHUS TPUPOIBI.
OKCTepUMEHT B (PU3HUKE.

MopenupoBanue (HU3NYECKUX SBICHUNA M TMpoIreccoB. HaydHble THIOTE3BI.
duznyeckue 3aKOHBI U TEOPUHU. [ paHUIIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢uzuku B (HOpMUPOBAHMH COBPEMEHHOW HAYYHOW KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W THQPPOBBIE HW3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JTATYUKU.



Paznen 2. Mexanuka Tema

1. Kunemamuka

Mexannyeckoe nBUxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemetienrie, CKOpOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHUE MAaTepUAIbHONM TOYKH, UX MPOCKIMU HA OCHU CHUCTEMBI KOOPAUHAT.
Ciio)keHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJIMHENHOE ABMKeHue. ['paduku
3aBUCUMOCTHU KOOPAWHAT, CKOPOCTHU, YCKOPEHHUs, IyTH H
NepEeMENIECHUS] MAaTEPUAILHON TOYKUA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOIHOTO MaJeHUsl.

KpuBonuneitnoe  naBuxkeHue. J[BMKEHHWE  MaTEpUAIbHOM  TOYKHM 1O
OKPYKHOCTHU C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC Epeaayn.

Llemoncmpayuu

Mojenb cuctembl OTCUETa, WIUTIOCTPAlMs KMHEMATHYECKUX XapaKTEPUCTUK
JIBUKCHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBwkeHHs Teia, OpPOIIEHHOTO TIOJ] yrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocty ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEJIBKO ONPEIACICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXY ITyTSIMU, IPOHICHHBIMU TEJIOM 32
IIOCJIEIOBATENBHBIC PABHBIE IPOMEKYTKU BPEMEHH IIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBuKeHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurensHOCTH  [amunes. Ilepewiii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoil 3akon HbroToHa
JUIs. MaTEpUaIbHON TOUKH. Tpernid 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro taroreHus. Cuna Tsbxkectu. IlepBasg kocMmuyeckas
CKOPOCTb.



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

Tpenue. Buasl Tpenus (1mokosi, cKoibxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHUS U cuiia TpeHus nokosi. KoadduumeHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WIIM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIFOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHud. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckne ycTpoCTBAa U MPAKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB. /[emMoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHEHME MacC B3aMMOICHCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariiu.

HegecoMocTts. Bec Tena npu yCKOpEeHHOM NTOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Buasl paBHOBecus. Yuenuueckuil

IKCnepumMenm, 1abopamopmblie pabomul

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM o0paslie, OT uX AehOopMaIlHH.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeNa, HUMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexanuke

NMnynbec MartepuanbHOW TOYKHM (T€Na), CUCTEMBl MATEPHAIBHBIX TOYEK.
NMiynbe CUITbl 1 UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUS! UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast »Heprusi MarepuaibHOM TOYKUA. Teopema 00 HU3MEHEHHH
KUHETHUYECKOU SHEPTUH.

[TorennumanbHas JHEprus. IloTreHmanpHas DHEprus yOpyro
nedopMupoBaHHON  TpykuHbl.  [loTeHIManpHast  SHEpruss Tena  BOJIW3H
MMOBEPXHOCTH 3EMIJIH.

[lorennmanbHple W HENOTCHUWAIBHBIE  CHIIBL CBs3p  paboTHI
HENOTEHUNAIIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET, JBU)KEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTEHUMATBHON 3HEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yyenue aOCOJMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHMYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSHKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekysipHasi pu3uKa M TepMoaMHaAaMuKka Tema

1. OcHo6bl MONIEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUM U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe paBmxkenue. Juddysus. Xapakrep ABUKEHUS W
B3aMMOJICMCTBUSI YaCTUI] BellecTBa. MoJEIu CTPOCHUSI Ta30B, KUJIKOCTEH U
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekys. KonndectBo BeniectBa. [loctosHHast ABorajpo.

TennoBoe paBHOBecue. Temmnepatypa u e€ usMmepenue. lllkana temmnepartyp
Lenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHOKUHETUYECKON
TEOpUU HJIeaTBHOTO Ta3a. AOCONIOTHAas TeMIliepaTypa Kak Mepa cpeaHei
KMHETUYECKOM SHEpPruu TEIUIOBOIO ABMXKEHMs yacTull rasza. lllkama temmepatyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
HNansToHa. WM3ompoueccbl B HAECAIBHOM Ta3€ C IOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe MpeacTaBlIeHHE HM30MPOIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE JHCKPETHOE CTPOCHHUE BelecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UHN KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKA3bIBAOLIHE CYyILIECTBOBaHHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mojenb, WILTFOCTPUPYIOLIAs MPUPOAY AABICHUS ra3a Ha CTEHKHU COCYyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHUSI HJICAJIbHOTO Tas3a,
M30IIPOLECCHI.



Vuenuueckuii skcnepumenm, nabopamopHvie pabomwi

Onpenenenue mMacchbl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY TapaMETpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckass cucreMa. BHYTpeHHss dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ n3MeHeHus1. KoauyecTBo TemioTel U paboTta. BHyTpeHHSs s
SHEpPrusg  OJHOATOMHOIO  MACANbHOrO  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYeHUE. Y]IelIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pU TEIUIONEPEAAYE.

[TonsiTue 06 amuabatHoM mporecce. [lepBbli 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOJMHAMUKH K wu3omporieccam. ['padudeckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIecCOB B IPUPO/IL.

TenmoBble  MamuHbl.  [IpuHIUMOBL ~ JEUCTBUST  TEIUIOBBIX  MAIIUH.
[IpeobpazoBanusi ’HEprUM B TEIUIOBBIX MamuHaX. KoadduimeHt moae3Horo
nevictBus TeroBod MamwuHbl. [{ukn KapHo u ero kod¢gduimeHT Mmoiae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTOIHEPTETHUKH.

TexHuuecknue YCTPOHCTBA M TNPAKTUYECKOE TNPUMEHEHHE: JIBUTATENb
BHYTPEHHETO CTOpaHUsl, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM TIOJ JACHCTBHEM CXKAaTOro0 BO3jJyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTéM TpeHUS (BUICOAECMOHCTPAITHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeJla NpH TEIIONEepeaaye.

OnpiT 1O aamabaTHOMY paCHIMPEHUI0 BO31yXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, IBUTATENSI BHYTPEHHETO CrOpaHusi, PpEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

N3mepenne yaenpHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazogvie nepexoovl

[TapoobOpazoBanmne u koHmeHcanus. Vcmapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yxa. HacellleHHBIM mnap. YaenbpHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe Teno. Kpucranmnuyeckne u amopdHbie Teaa. AHH30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctaibl. CoBpemeHHble MaTepuanbl. [lnaBienue wu
KpUcTaJIu3anus. Y ieapHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHE TENIOBOIO OanaHca.



TexHu4eckre yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAaJTOPUMETP, TEXHOJIOTUU IMOJYYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEpPUaIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre OTHOCUTENbHOM BIXKHOCTH BO3IyXa.

Paznen 4. Jnekrpogunamuka Tema

1. dnekmpocmamuka

OnekTtpu3auust Teia. OJEKTpUYEeCKHil 3apsa. [IBa BuIa 3IIEKTPUYECKUX
3apsinoB. IIpOBOJHMKM, IHUAIEKTPUKUM W TMOJYHNPOBOJHHUKH. 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. 3akoH KynoHa. ToueuHblll 3JIEKTpUUECKUI 3apsil.
Onekrtpuueckoe mnozne. Hanpsok€HHOCTh  anekTpudeckoro mosst. [IpuHnmn
CYNEPHO3ULUN BIEKTPUUECKUX Moied. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
HOJISL.

PaGora cun  osnekrpocratudeckoro  moina.  [lorenuwman.  PasHocTb
noteHuuanoB. [IpOBOAHWMKM W JHUPJIEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE.
JlusnexkTpuyeckasi IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. DIeKTpOEMKOCTh MIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETp, DJJIEKTPOCTATHYECKass 3allluTa, 3a3eMJICHHE JJIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN anIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre Ha’NEKTPU30BaHHBIX TE.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX TElL.

IIpoBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JINDNEKTPUKH B DJIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCAaTopa OT IUIOIIAIH
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKOW MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3Mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS SIIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMma 11 yyacTka LENu.

DIIEKTPUUYECKOE COMPOTUBIICHUE. YEIbHOE COMNPOTUBJICHHUE BEUIECCTBA.
[TocnenoBaTenbHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIIASI CUJIA U BHYTPEHHEE COIPOTUBIICHME HCTOYHUKA TOKA.
3axon Oma /115 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJiyripoBoAHUKOB. CBoMicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKMM TOK B  pacTBOpax U  paciiaBax  3JIEKTPOJUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIH3.

OnekTpuueckuid TOK B raszax. CamMOCTOSITENbHBII M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Lnazma.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETD,
BOJIbLTMETP, pPEOCTaT, MCTOYHHKUA TOKA, DJIEKTpPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTb COINPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHHKOB OT JJIUHBI,
IJTOIAY MTONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

[IpssMoe wW3MepeHHne SIEKTPOABWKYIIEH Cuibl. KoOpoTkoe 3aMmblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH THO/IA.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomsi VI3ydenue

CMEIIaHHOTI'O COEAMHEHUS PE3UCTOPOB.

N3Mepenne 3JIeKTpOABHKYIIEH CUIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.



HaGmonenue snexktponusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C
Y4E€TOM COZAEP)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHbIE C M3YYEHHMEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4yHbIM (akT, rumnoresa, (u3nyueckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHue CHUCTEMbl YypaBHEHUM, JIMHEWHas (QYyHKIUS,
napabosna, runepbosia, UX rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CII0KEHHE BEKTOPOB.

buonozus: mMexaHuyeckoe NBIXKEHHE B XKUBOUM mpupojae, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEaayuH, TEIJIOBOE PaBHOBECHUE),
AIEKTPUUECKHE SIBJICHHS B )KHMBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJ, >KUIKOCTEH WU
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAs IUCCOLIMALIMS,
raJIbBaHUKA.

l'eoepagpus: BnaxxHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKEHUH C HCIIOJIB30BAaHUEM MEXAaHU3MOB,
y4€T TpEHMsI B TEXHHMKE, NOJIIMIIHUKH, HCIIONb30BAHUE 3aKOHA COXPAHCHMS
UMIIyJbca B TEXHHKE (pakeTa, BOJOMET M JpYyrue), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOUHA, OBITOBOM XOJIOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
IIOJIyYEHHsI COBPEMEHHBIX MAaTEpHAIOB, B TOM 4YHCJIE HAHOMAaTepHaIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKas 3all[UTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIE npubopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rajbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKAa

Tema 3. Mazcnummnoe none. IneKmpomazHuUmMHaAs UHOYKUUA

[TocTosiHHbIE ~ MarHuTBl.  B3auMoAeWCTBHE  MOCTOSAHHBIX  MArHUTOB.
MarautHoe mone. Bexkrop marnutHOW wuHAYKUMU. [IpuHnun cynepno3unuu
MarHWTHBIX MOJIEW. JIMHMKW MarHuTHOM WHAYKIMU. KapTuHa JTUHWM MarHUTHOW
WHAYKIIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarauTHoe 1I0J€ TPOBOJHHMKA C TOKOM. KapThHa /JWMHHAW WHIYKIUU
MarHuTHOTO TIOJS JJIMHHOTO MPSAMOr0 MPOBOJHHKA U 3aMKHYTOTO KOJIBIIEBOTO



MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTere npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAlPABJICHHUE.

Cuna Jlopenua, €€ MoAyJib U HanpaBlieHUE. [[BH>KeHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel JlopeHnua.

SIBileHMEe BJIEKTPOMAarHUTHOM MHAYKIMH. IlOoTOK Bekropa MAarHuTHOU
WHAYKIUAHA. OJEKTPOABHMKYIIAs CUJIa MWHAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe nsnexkTpuyeckoe IMmojie. DJIEKTPOABIXKYIIAS CUla HWHIAYKIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

IIpasuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CAaMOMHAYKUMHM. OJEKTPOJBHXKYIIas CUJIa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W TMPAKTHYECKOE NPUMEHEHHUE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIH DJIEMEHTAPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMY MAarHUTHOT'O TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomsi VI3ydenue

MAarHUTHOTO IOJIsI KATYLIIKH C TOKOM.

UccnenoBanne neUCTBUS ITOCTOAHHOTO MAarHWTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHTYKIUU.

Paznen 5. KosiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1e0aHus

Konebarenpnas  cuctema.  CBOOOAHBIE  MEXaHWYECKHE  KOJICOaHUSI.
I'apmonnueckue konebanus. Ilepuon, wactora, ammiuTyna u (asza kosieOaHMil.



IIpyXvHHBIN MaATHUK. MaTeMaTU4eCKUN MASTHUK. YPaBHEHUE IapMOHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPruu MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJeaqbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMU W
ANEKTPOMAarHUTHeIMU KoJieOaHusiMu. @Popmyna TomcoHa. 3aKkOH COXpaHEHHS
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBinenne o 3aryxaromux KojieOaHUsX. BBIHYXIECHHbIE MEXaHUUECKUE
Konebanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennsblii  TOK. CHHYCOMAANBHBI IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIMTYJAHOE W JICUCTBYIOIIEE 3HAYEHHUE CUJIbI TOKa U
HaIPSKEHUS.

Tpaucdopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE BIEKTPUUECKON
SHEpPryuu. JKOJIOTUUECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymprypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HMU.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE MNPUMEHEHUE: JJICKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATeIbHOM CHUCTEMBbl (NMPYKUHHBIA WIIN
MaTeMaTU4YEeCKU MasiTHUK).

HaGmronenue 3aTyxaronx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcumuiorpaMMsbl (3aBUCMMOCTH CHJIBI TOKAa M HAIIPSPKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIENOBATENBHOM COEIWHEHHH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTH TIEpHOJa MaJbIX KOJIeOaHUW Tpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBanne mNepeMEHHOr0 TOKa B LENM W3 NOCJIEAOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60JIHbL

MexaHnnueckue BOJHBI, ycioBusi pacrpoctpaneHus. Ilepuon. CxkopocTb
pacrpoCcTpaHeHus U JJIuHa BOJIHBI. [lonepednble U Mpoa0IbHbBIE BOJIHEI.
WNuTtepdepenmms n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexrpomarautHol BosiHE. CBONMCTBA



AJIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIICHHE, MOJspu3anus, Audpakius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJH. [IpUMEHEHUE PIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuookanus.

DIIEKTPOMATrHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasg JUACHOCTHKA B TEXHHUKE M MEIMIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHE TTOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

KoneGmtomeecst Teji0 Kak UICTOYHUK 3BYKA.

HaGmonenne orpa)keHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue naTepdepeniinuu u 1uppakiiu MEXaHMYECKUX BOJTH. 3BYKOBOM

pPE30HAaHC.

HaGmroneHne cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOH H
4aCTOTOU KOJIeOaHM.

UccnenoBanue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE,
peIOMIICHHE, MOJIsIpU3alus, AU paxius, HHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. [IpsmonuHerHOE pacnpoCTpaHEHHWE CBETa B
ogHOpoaHOuU cpexe. JIyu cBera. TouedHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI IPETOMIICHHS CBeTa. AOCOTIOTHBIN MTOKA3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroi MmoJiHoro
BHYTPEHHETO OTPAYKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[ser.

Cobwuparommue 151 pacCceuBarOIUe  JIUH3BL. Tonkas JIVH3A.
DOKYCHOE paCCTOSHUE U ONTHYECKAs CUJIa TOHKOM JTMH3bL. [locTpoeHue
M300paKEeHU B COOMPAIOIINX U PACCEHBAIONIUX JIMH3aX. DOpMyia TOHKON JTHH3BI.
VBenuueHue, JaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHble HCTOYHUKMU.
YcnoBust HaOMIOIEHNS MAKCUMYMOB I MUHUMYMOB B UHTEP(EPEHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus ceera. {udpakunonnas pemérka. Y cioBue HaOTIOACHUS
[JIaBHBIX ~ MAaKCHMYMOB Ipy NaJCHHUM  MOHOXPOMATHYECKOTO  CBETa
Ha TU(PPaKIUOHHYIO PEHIETKY.

[Tonsipuzaums ceera.



TexHuuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyTa,
(doToanmnapar, NPOEKIUOHHBIN anmapaTt, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISAPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE pacpoCTpaHEHUE, OTPAKEHUE U MTPETOMIICHUE CBETA.
OnTuueckue npudopskl.

[TonHOe BHYyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenue natepdepeHium crera.

Ha6monenue nudpakuuu ceera. Habnronenue

JUCIIEPCHUHU CBETA.

[Tony4yeHnue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue noisipu3anuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

UccnenoBanue cBOMCTB n300pakeHuit B TuH3ax. Habmonenue

JUCIIEPCUHU CBETA.

Paznesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'panuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. IToctynatel
CIIeIIMaIbHON TEOPUN OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJTIYJISl CKOPOCTH CBETA
B BAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITEITHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUIMHBI.

DHEPrusi 1 UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs3b MaccChl C SHEPrUe U UMITYJILCOM PEIATUBUCTCKOM YAaCTHIBl. DHEPIus
ITOKOS.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ORMUKU

®ortonsl. ®opmyna [Inanka cBs3u sHEprun PoTOHA C €0 YACTOTOU. DHEPTHUs
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoanne Gporodrpdexra. OmbiTer A. I'. CTomeroBa. 3aKOHBI
dortorddexra. YpaBuenue DinmTeitHa s Gorodddexra. «KpacHas rpanuma
doToarddexra.

Jasnenue ceeta. OnbiThl 1. H. JleGenena.

XHUMUYECKOE NEUCTBUE CBETA.



TexHudeckne yCTpOMCTBA M MPAKTUUYECKOE MpUMEHEHHE: (HOTORIEMEHT,
(doTogaTuuK, coHEeUHas 6arapes, CBETOANO/.

Jlemoncmpayuu

®otor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHil.
IInanerapnas mozaens aroma. llocrynmatel bopa. M3nydenwe u morjomieHue
(GOTOHOB MpH MEepexojie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyroil. Buasl
crekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJAOPOJA.

BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoina. KopnyckynspHO-BOIHOBOM
TyaJlli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIINE CIOKHOCTh CTpOeHHUsS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenenenuio  cocTaBa
paanoakTHBHOTO M3nydeHus. CBoiicTBa anbda-, 6eTa-, raMmMa-u3IydeHus.
BimsiHue painoakTMBHOCTH HA KUBBIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHAa W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnan. DONEeKTPOHHBIN u MO3UTPOHHBIN Oeta-pacma.
['amMan3inyuenue. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprus cBsI3U HYKJIOHOB B sifipe. S nepHble cuibl. Jlepekt Maccsl sapa.

SnepHble peakunn. Jlenenue u cuHTE3 AIEP.

Anepusrnii peaktop. TepmosiaepHslid cuHTE3. [IpoOGiaEeMBI M TEPCHCKTHUBBI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE aCIIEKThI SIACPHOM SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

Metopl HAOJIIOACHUSL U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMoJeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.



TexHuyeckue yCcTpoONCTBA U NPAKTUYECKOE IIPUMEHEHHUE: NO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomul ViccnenoBanue

TPEKOB YacTuil (110 TOTOBBIM oTorpadusm).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtanbl pa3BUTHUSL aCTpOHOMUH. [IpuKnagHOEe 1 MUPOBO33PEHUECKOE 3HAUYCHHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3qus, spKHe 3BE3MbI, TJIAHETHI, UX BHIMMOE
JBH>KEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHila U 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[Marpamma «CHeKTpajdbHbIA KJIacc —
CBETUMOCTB». 3BE3/bl TJABHOM MOCIE€NOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHue
3BE31. COBpEeMEHHbIC MPECTABICHUS O MPOUCXOKIACHUU U 3BoJitounu CoHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii [TyTe — Hama I'amaktuka. Ilonokenume m nuxenune CoJiHIA B
lNanaktuke. Tunsl ranaktuk. Panuoranaktvky u kBazapbl. UEpHBIE IBIPBI B SApax
rajgaKkTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosibioro B3peiBa. PeMKkTOBOE M3ITyUEeHUE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOPYXEHHBIM TJIA30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH I ONPEACIICHUS TMOJ0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Mneunoro [lyTu.

O6o0maroiiee NOBTOPEeHUE

Pons ¢usukm u acTpoHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAJILHON M ATUYECKOU chepax MesTeTbHOCTH YeJI0BeKa, POiIb U MECTO (PU3UKH
¥ aCTPOHOMHH B COBPEMEHHOU HAay4YHOW KapTHHE MHUpPA, POJb (PU3HUECKON TCOPHH
B (OpMHUpOBAaHWM TIPEACTABICHWA O (PU3NYECKOW KApTUHE MHpPA, MECTO
dusznueckol KapTHHBI MHpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUIHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.



MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 Kilacce ocyliecTBISIETCS C
Y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMOJOruU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nowsamus, CBA3aHHbIE C M3YYEHHMEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (aKT, rumoresa, (pu3nyeckas BeIWYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SKCIIEPUMEHT, MOAEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl U UX MPOEKIMH HAa OCH KOOPJMHAT, CIOKEHHE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTapHbIX (DYHKIUH, NPU3HAKK TMOAOOHS TPEYroJbHUKOB,
OIpe/ieJICHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

Buonoeusa: »nekTpudeckue SBICHUS B KMBOM NpHUpOJE, KoJeOaTeabHbIe
JIBUKEHUS! B )KMBOW MPHUPOJIC, ONTHUYECKUE SBJICHUS B KUBOU MPUPOIE, JACUCTBHE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTAJIIMUECKAst CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIUTMYECKON PEIETKU, CTIEKTPATbHBIN aHAuU3.

l'eoepaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3ajJ€KH MArHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSCEHUI.

Texnonoeua: JTWMHWUN DJIEKTpolliepenad, TEHEepaTop IIEPEMEHHOI0 TOKa,
ANIEKTPOABUTATENb, WHAYKIUOHHAS I€4Yb, Paaap, PaJuONpPUEMHHK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-meub, MpoOEKIMOHHBIN ammapar, BOJOKOHHAsl ONTHKA,
coJiHeuHas Oatapesi.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «Dusmka» Ha ypOBHE CpeaHETO OOIIEeTo
oOpazoBaHusi (0a30BbIA YPOBEHB) JOKHO O00ECIECYUTH JOCTHKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YJAbTAThl OCBOCHUS Yy4eOHOro mpeameta «Du3ukay JOKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTH OOYYalIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIMEN JMYHOCTU, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, pacCIIMpPEeHUE >XU3HEHHOTO
OTBITa W OTBITA JICATEIIBHOCTH B MPOIECCE pPeaTu3alii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATCILHON JEITSIBHOCTH, B TOM YHCJIC B YACTH:

1) rpasKaaHCcKOro BOCIUTAHUSI: CHOPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIUN

o0ydJaromerocs Kak akTHBHOTO U

OTBETCTBEHHOTO WIEHAa POCCHMCKOTO OOIeCTBa; MPUHATHE TPATUIIMOHHBIX
00IlIeUeIOBEYECKNX T'YMAaHUCTUYECKHUX M JIEMOKPATHYECKUX  IICHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPakJAHCKOTO
oOllecTBa, y4acTBOBAaTh B CaMOYIpaBICHUM B 00Opa3oBaTEIIbHOM OpraHHU3allvy;

YMEHHE B3aUMOJIEHCTBOBATH C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
uX (QYHKIUSIMH W Ha3HAYE€HHWEM; TOTOBHOCTh K T'yMaHUTapHOU U

BOJIOHTEPCKOM JESTEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITIMTAHUA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA; LEHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM CHMBOJIAM,
JTOCTUKECHUSM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TMOBEACHMUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCIJIEC B
JESTENHHOCTH YyUEHOTO; OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWYHBOTO
Oynyuiero;

4) 3cTeTHYECKOT0 BOCTIMTAHMA:

ACTETHUYECKOE OTHOIICHNE K MHUPY, BKITIOUas SCTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETo (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpEC K pa3nuyHbiM chepam MpoPecCHOHAIBHON NeATEeIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K 00OPa30BaHUIO U caMO0Opa30BaHuUIO B 00JIaCTH
¢u3MKK HA TPOTSHKEHUN BCEH JKHU3HH,

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIbTYpbl, OCO3HAHHE II100aTbHOTO
XapakTepa HKOJIOTMYEeCKUX MpoOJieM; IJIAHUPOBAHUE U OCYIECTBICHUE JEHCTBUIA

B OKpY’KaIoIllel cpejie Ha OCHOBE
3HAaHUS TeJIed YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA,  PACHIMPEHUE OIBITa

JEeSTEIBHOCTU HKOJIOTMYECKOM HApaBIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 10 PU3MKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PHU3UYECKOW HAyKW; OCO3HAHWE IICHHOCTH HAayYHOU
JESTeNLHOCTH, TOTOBHOCTH B TIpolecce W3ydeHHUs (HU3UKU OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENbCKYIO e TEIbHOCTh HHIUBUyalIbHO U B TPYIIIIC.

METAIPEIMETHBIE PE3YJIBTATbHI

ITo3naBaTe/ibHBIE YHUBEpPCcAJIbHbIE Y4eOHbIe HeiicTBUA Ba3oBble
JIOTHYeCKHe AeHCTBUSA:

CaMOCTOSATETbHO  (OPMYJNHPOBATH W aKTyaJlu3upoBaTh  MIpolOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;  OIpEAeNATh e JACSTEIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUU UX
JOCTUXKEHUS;, BBISBIATh 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
bu3uMYecKUX SBICHHAX; pa3padaThiBaTh IUIAH PEIICHUS MPOoOJeMbl C y4ETOM
aHaJIM3a UMEIOIUXCS
MaTepuajbHbIX W HEMaTepUAJbHBIX PECYpPCOB; BHOCHTb KOPPEKTHBBHI B

NEeATEeNbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OIIEHMBATh PHUCKH TOCJIEACTBUN AEATEIBHOCTH;  KOOPJAWHHUPOBATH U

BBITIOJHSATH PabOTy B YCIOBHUSIX PEaIbHOTO,

BUPTYaJbHOTO M  KOMOMHHUPOBAHHOTO  B3aUMOJEHCTBHS;  pa3BUBATh

KpEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.
ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

BJIAJI€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HAaBbIKAMU YUEOHO-UCCIIEA0BATEIBCKOW U MPOCKTHON JeATENbHOCTU
B 00nactu (pU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbBHOMY MOUCKY
METOJIOB peUIeHUs 3ajlad (PU3HUYECKOTO COJICpKAHUS, MPUMEHEHHUIO Pa3IMYHbIX



METOJIOB TIO3HAHWS; BJAJIETh BHUAAMH JACSITCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAHWSI, €T0 HMHTEPIpPETAINK, MPeoOpPa30OBaHUI0 W TNPHUMCHEHHIO B Pa3IUYHBIX
Y4eOHBIX CUTYyallUsIX, B TOM YHCJE MPHU CO3IaHUU YYCOHBIX MPOCKTOB B 00JIACTH
(GU3HKYU; BBIABISITE MPUIUHHO-CIICJCTBEHHBIC CBSI3U U aKTyalM3UpPOBATh 3a1ady,
BBIIBUTATh TUIOTE3y ©€ pEIICHHS, HAaXOJIUTh apryMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 33/1aBaTh IMapaMeTpbl U KPUTEPHUH PEIICHUS; aHATU3UPOBATh
MOJIYYCHHBIC B XOJI€ PCIICHUS 3a/ladd pPe3yJbTaThl, KPUTUUYECKH OIICHUBATH HX
JOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MCHECHHE B HOBBIX YCIIOBHSX; CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a]]a4u B 00pa30oBaTeIbHON

JESATENBHOCTH, B TOM YHCIIC P U3yYCHUH (U3HMKH; JaBATh OICHKY HOBBIM

CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHUSA 10 (u3MKe B TPAKTUYCCKYIO 00JIacTh
KU3HEEATEILHOCTH, YMETh HHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEAMETHBIX

o0JacTeil; BBIIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO0bI

Y PCIICHUS;, CTaBUTh MPOOJICMBI U 3a/1a4UH, JOITYCKAFOIIIHE

aJbTCPHATHBHBIC PCIIICHMSI.

Padora ¢ wuHdopManumeil: BIIaJeTh HABBIKAMHU IOJyYEHUsS HHGOPMAIUH
(GU3HYECKOTO COACPKAHUSA W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATH TIOUCK, aHAN3, CUCTEMATH3AIMIO M MHTEPIPETAINI0 HH()OpMAIIUN
pa3IMYHBIX BHIOB W (QOpPM TIPEICTABICHUS; OIECHUBATH JIOCTOBEPHOCTH
uH(dOopMaIny;

UCTIOh30BaTh  CPEACTBA  HMHPOPMAIIMOHHBIX ¥  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUW B PEIICHHH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3a1a4d ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMUKH, TEXHUKH O€30IaCHOCTH,
THTUEHBI, PECYpCOCOEpEKCHHs, TMPABOBBIX M  JTUYCCKUX HOPM, HOPM
nH()OpPMaIIMOHHONW 0€30MacHOCTH; CO37aBaTh TEKCTHl (PU3MUECKOTO COICPKAHUS B
pa3nuuHBIX popmarax ¢ y4éToM Ha3HaueHUs HH()OPMAIIMU W IIEJICBON ayIUTOPHUH,
BBIOMPasi ONTUMAIIBHYIO ()OPMY MPEACTABICHUS U BU3yaIN3aIlNH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHS:
OCYIIECTBIIATh OOIICHHWE Ha YypokaXx (U3MKK W BO BHE-YPOUHOU
JICITEIbHOCTH,
pacrio3HaBaTh IPEANOCBUIKM  KOH(MJIWKTHBIX CHUTyalldd W CMsT4ath
KOH(JIHMKTBI; pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3pCHHS C
HCIIOJb30BaHUEM
SI3BIKOBBIX CPEJCTB; MOHMMATh W HWCHOJIb30BATh MPEUMYIIECTBA KOMAHJIHOW U
VHIUBHAYaTbHOU
paboOTHI; BEIOMPATh TEMATHKY U METObI COBMECTHBIX ICHCTBUI ¢ YIETOM OOIIHX
MHTEPECOB M BO3MOXXHOCTEH KaXKIOTO 4YIEHA KOJUICKTHMBA; MPUHHUMATh IEIU
COBMECTHOM JEATEILHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATH JICHUCTBUS MO €€



JOCTVIKEHUIO: COCTABJIATH IIJIaH JEUCTBUM, PaCHpeneIATh POJIUA C YYETOM MHEHUU

YYaCTHHUKOB, 00CYXJaTh PE3yIbTaThl COBMECTHON pabOThl; OLEHUBATH KAYECTBO

CBOEI0 BKJIAJa U KaKI0I0 Y4aCTHUKA KOMaH/bI B

oOlmMi pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSAM; MpeIaraTb HOBbIE MPOEKTHI,
OLICHUBATH UJICH C ITO3ULIUU HOBU3HHBI,

OpPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH; OCYILECTBIATL IO3UTUBHOE
CTpaTEeruyecKoe MoBeACHNUE B Pa3IMYHbIX

CUTYalLUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIe YHHBepcajbHble Y4deOHble aeiicTBHs CaMoopraHu3anusi:
CaMOCTOSITEJILHO  OCYIICCTBIISITH MTO3HABATEILHYIO JIEATEILHOCTh B 00JIaCTH
(GU3MKH W aCTPOHOMHUH, BBISBIATH TNPOOJEMBI, CTaBUTh H (HOPMYITHUPOBATH
COOCTBEHHBIC 3aJ]a4M; CAMOCTOSTEIILHO COCTaBIIATH IJIaH PEHICHUS PACUYETHBIX U
KaueCTBEHHBIX 3a/iad, IUTAH BBIOJIHCHHS TIPAKTHYECKOW paboThl ¢  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTECH W TIPEANOYTCHHM; J1aBaTh
OIICHKY HOBBIM CHUTYaIlMsSIM; PACIIUPATH PaMKH y4eOHOTO TpeaMeTa Ha OCHOBE
JUYHBIX TPEAMOYTCHUI; IeJIaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCThH 3a PEIICHHE; OLICHUBATh

pUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSBICHHUIO APYIULIMH B 00J1aCTH
(bU3UKH, TOCTOSTHHO TTOBHIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJLHBIH HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYyAIlUsM, BHOCUTh KOPPEKTHUBHI B ACSATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIAJeTh  HABBIKAMU  ITIO3HABATEIBHONM  pedJIEeKCMH  KaK  OCO3HaHUs
COBEpIIAEMbIX JICHCTBUM ¥ MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YJIbTATOB H
OCHOBAHMU;

UCITOJIB30BaTh MPHUEMBI peIICKCUH JIJIST OIEHKH CUTYyaIlud, BEIOOpa BEPHOTO
pEeIIeHNUs; YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPHHUMATh PENISHUS 110 UX
CHIDKEHHUIO; TPUHUMATh MOTHBBI M apTYMEHTBI JIPYTUX IIPH aHAJIU3€ Pe3yJbTaTOB
NeATCIIbHOCTH;, TMPUHUMATL ce0s, TMOHMUMAas CBOM HEJIOCTATKH W JIOCTOMHCTBA,

IIPUHUMATHh MOTHBBI M QpTYMEHTHI APYTUX IIPH aHAIN3E PE3YIbTaTOB
NEATEeIILHOCTH, TIPHU3HABAaTh CBOE MPABO W MPABO APYTUX

Ha OIIMOKH.

B mpomecce mocTmkeHHUs TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS ITPOTrPaMMBbI
mo ¢usuke i1 ypOBHS cpeaHero oOmero oOpa3oBaHUS Yy OOYyYarOIIMXCS
COBEPIIICHCTBYETCS SMOIMOHAILHBIN WHTEJICKT, IIPEATIOIar atOIIHIA
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHUs, BKIIOYAIOLIET0 CIIOCOOHOCTh IIOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHUE, BUIETh HANPABICHUS Pa3BUTHSI COOCTBEHHON SMOLMOHAIBHON C(EpHI,
OBITh YBEpEHHBIM B ce0€; CaMOpPEryJIMpOBaHUs, BKIIOYAIOLIETO CaMOKOHTPOIb,
YMEHUE TMPUHHUMATH OTBETCTBEHHOCTh 3a CBOE MOBEAECHUE, CIIOCOOHOCTh
aJanTHUPOBATHCA K AMOLMOHAIBHBIM M3MEHEHHUSM M MpPOSIBIATH T'MOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHUBALIMH, BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHUIO 1IENU U YCIEXY, ONTHUMHU3M, UHULMATUBHOCTh, YMEHUE JIEMCTBOBATH
MCXOJSl U3 CBOUX BO3MOXHOCTEM; AMIATUH, BKIIOYAIOIIEH CTIOCOOHOCTh TOHUMATh
OMOLMOHAIBHOE COCTOSIHME JPYTrHX, YYWUTBIBATH €ro MpPHU OCYIIECTBICHUU
oOILIeHus1, CIIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO; COL[MATBHBIX HABBIKOB,
BKJTFOUYAIOIIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOILLICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJBTATHBI

K koHmy oOyuenus B 10 Kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpaxX Pojb M MeCTO (U3MKH B (HOPMHUPOBAHUU
COBPEMCHHOW HAay4YyHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMCHHOW TCXHHUKH H
TEXHOJOTUH, B TMPAKTHYSCKOW JEATEIBHOCTH JIIOJEH; YYUTHIBATh T'PAHHUIIBI
NPUMCHEHUS  M3yYEHHBIX  (U3MYECKUX  MOJCNICH: MaTepuajbHas  TOYKa,
WHEpIMAJIbHAass CUCTeMa OTCuéTa, aOCOIIOTHO TBEPAOE TENOo, HWIACANbHBIA Tras,
MOJICJTH CTPOCHUS Ta30B, JKHJIKOCTEH W TBEPJBIX T, TOYCUHBIH 3JICKTPHUCCKHIMI
3apsiJl IPU pelicHUU GU3HUCCKHUX 3a]1a4;

pacrno3HaBaTh (PU3NYCCKHUE SIBICHHS (TIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MCXAaHHMKH, MOJICKYJSIPHO-KHHETUYCCKOH TECOPUHM CTPOCHHS BEIECTBA W
AJICKTPOAMHAMUKHA:  PaBHOMEPHOC M  PaBHOYCKOPCHHOE  NPSIMOJUHCHHOE
JIBUKCHUE, CBOOOJHOE TMAaJCHHE TCJ, JBMJKCHHE II0 OKPY)KHOCTH, WHEpPIHS,
B3auMoiericTBUE Ted, UG y3us, OPOYHOBCKOE ABHKEHHE, CTPOCHUE KUJIKOCTEH 1
TBEPIBIX TEJ, U3MEHEHHE 00BbEMa TeJl MpU HArpeBaHUU (OXJIAXKICHHUH), TEIJIOBOE
paBHOBECHE, HCMApCHHE, KOHJCHCAIWs, IUIaBJICHUE, KPUCTAJUIM3AIMsA, KUIIEHHUE,
BJI&YKHOCTb BO3/1yXa, IMOBBIIICHUE JTABJICHUS ra3a IPU €ro HarpeBaHUHU B 3aKPHITOM
cocylie, CBS3b MEXKIy IlapaMeTpaMH COCTOSHHS Ta3a B  H30IpoIleccax,
ANICKTPU3AIUSA  TEJ, B3aUMOJCHCTBHE 3apsAJ0B; OIMCHIBATH MEXaHHMYECKOE
JBIDKCHHE, MCTIONB3Ys (DM3UYCCKHUE BEIUIMHBI: KOOPJAWHATA, IyTh, MIEPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Tella, Chja, UMITYJIbC Tela, KHHEeTHYeCcKash YHEPTHs,
MOTCHITMATIbHAS DHEPTHs, MEeXaHWYeCKas paboTa, MEXaHHYECKas MOIIHOCTD, TPH
OMHMCAaHWUN TPABMIILHO TPAKTOBATh (PU3MUECKUH CMBICI HMCIOJB3yEeMbIX BEIHYHH,
UX OO0O3HAYCHHMS W CIWHHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIKME JIAHHYIO
(U3UYECKYIO BEIMYMHY C IPYTHMH BETUYNHAMHU; OIUCHIBATh U3YUEHHBIC TCIIJIOBBIC



CBOMCTBaA TeJl U TEIUIOBBIC SIBJICHUS, UCIOJIb3Ysl (PU3UUYECKHUE BEJIMUUHBI: JIABJIICHHUE
raza, TemmepaTrypa, CpelHss KUHETHYeCKas JHEPrus XaOTHUYECKOTO JIBHXKCHUS
MOJIEKYJI, CpEAHEKBaJApaTUUHAsT CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI,
BHYTPEHHsIS1 HEprusi, padboTa rasza, K03QQuUUeHT MoJIEe3HOro 1eUCTBUS TEMIOBOIO
JBUTATENISI; TPU OINHUCAHUM TPABWIHHO TPAKTOBATh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIMYMH, UX OOO3HAUCHHUS W EIUHMIIbI, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAM; OMIUCHIBATh
M3YUYCHHBIE DJICKTPUYECKUE CBOWCTBA BEIIECTBA M DJICKTPUUECKUE SIBICHUS
(mpouiecchl), HCHONB3YS  (PU3UYECKUE  BEJIMYMHBI: DJICKTPUUYECKUU  3apsi,
ANIEKTPUUYECKOE TI0JIe, HAMPSKEHHOCTDh MOJIsI, TOTEHIMAJ, PA3HOCTb MOTECHIIUAJIOB,;
Opyu ONMUCAaHUM TIPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYUH, UX OO0O3HAYEHUS W EIWHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMU; aHAJIU3UPOBATH
dbu3nUecKue MpoIecchl U SBJICHUS, UCTIONB3YS (PU3HUYECKUE 3aKOHBI U TIPUHIIUIIBI:
3ak0oH BcemupHoro tsarorenus, I, II u III 3axkonsl HproToHa, 3aKOH coxpaHeHUA
MEXaHUYECKOM PHEPTvHU, 3aKOH COXPAHCHUS HMITYJIbCa, MPUHIUI CYNEPHO3UIINH
CUJI, TIPUHITUII PABHOINpPABHS WHEPIUAIBHBIX CHCTEM OTCUY€Ta, MOJICKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOCHMS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH
KAUHETUYECKOM SHEPruM TEIUIOBOIO JBMKEHHS MOJEKYlT C aOCONIOTHOU
TEMIIEPaTypoil,  MepBbBIA  3aKOH  TEPMOJMHAMUKH, 3aKOH  COXpPaHEHHUS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(bOopMyNHpPOBKY 3aKOHa, €r0 MaTEMaTHYECKOE BBIPAKEHWE W YCJIOBHS (TPaHUILBL,
00J1aCTH) TPUMEHUMOCTH; OOBACHITH OCHOBHBIC MPHUHIIUIBI JCHCTBUS MAIIWH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pas3iuyaTh YCIOBUA HX O€30MacHOro
UCIIOJIb30BaHUSI B TIOBCEJHEBHOM KWU3HMU;,  BBINOJHATH OSKCIEPUMEHTHI I10
UCCJIEIOBAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB C MCIOIb30BAHUEM MPSMBIX U
KOCBEHHBIX MU3MEPEHHUM, MPU 3TOM (POpMYTHUPOBaAThH MPOOIIEeMY/3aady U THIIOTE3y
y4eOHOI0 IKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3 MIPEAJIOKEHHOTO 000PYI0BaHMUS,
MIPOBOJUTH OTBIT U (OPMYITUPOBATH BBIBOJIBI; OCYIIECTBIISATH MPSMbIE M KOCBEHHBIC
u3MepeHus (U3NYECKUX BEIMYMH, TPU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO
U3MEPEHUsT W UCIOJb30BaTh M3BECTHBIE METOAbl OIEHKH IOrPEIIHOCTEH
W3MEPEHUIi; WCCIEeI0OBAaTh 3aBHCHUMOCTH MEXIYy (DU3UYECKUMU BEITUYMHAMHU C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCHpOBaTH PE3YIBTATHI TOJYICHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHJIC
Tabnul U rpaduKoB, JAeJaTh BBIBOJbBI MO PE3yibTaTaM HCCIEI0BaHUs; COOII0aTh
mpaBmiIa 0€30MacHOTO TPy/Aa MPHU MPOBEICHUN MCCIECIOBAHNNA B paMKax yudeOHOTO
AKCHEPUMEHTA, Y4YE€OHO-HUCCIIEIOBATENIbCKOM U TMPOEKTHOW JIESITENIBHOCTH C
WCIIOJIb30BaHUEM M3MEPUTENbHBIX YCTPOWCTB U Ja0OPAaTOPHOTO 0OOOpYAOBaHUS,
pemaTh pacy€THBIC 3aJlauyd C SIBHO 33aJIaHHOW (PU3MYECKON MOJENbIO, UCHOJb3Ys
(du3nYecKre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJja4l BHIOUPATDH
GU3NYECKYI0 MOJENb, BBIACISATH (PU3UUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOoauMBbIE sl €€ pelleHus, MPOBOJUTh PAcUYEThl U OIEHUBATH PEAbHOCTH
MOJIy4YEHHOT'0 3HAUYeHHS (PU3NUECKON BENUYWHBI; PellaTh KaueCTBEHHbBIC 3aJjaUu:
BBICTPauBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO IIEMIOYKY PACCYKACHUN C OMOpON Ha
M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS,

UCIIOJIB30BaTh ~ TPU  pEHIeHWH  Y4eOHBIX  3aJady  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJIsi TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPECTaBIICHUs YYE€OHOW U HAyYHO-TIOMYJISIPHOM MH(OpMAaIuu, NOJyYeHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJydaeMyto HHGOPMAIIUIO;
MPUBOJUTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE NIPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKUM U TEXHOJOTUM; HCIOJIb30BAaTh TEOPETUYECKHE 3HaHHUS MO (U3UKE B
NOBCEJIHEBHOM JKM3HU i oOecnedeHus: 0e30macHOCTH TMpu  OOpalieHUH C
npubopaMr M TEXHUUYECKUMH YCTPOMCTBAMH, Jii COXPAaHEHUS 3J0POBbS W
COOJII0JIEHUSI HOPM 3KOJIOTHYECKOro MOBEACHUS B OKpY>Karolleil cpene; paboTath B
TPYIINE C BBIMOJHEHUEM pPa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PaboTy
TPYIIIBI, PalMOHATBLHO PacIpeaesisiTh 00sI3aHHOCTH U TJIAHUPOBATh JIESITEIIBHOCTD
B HECTAaHJAPTHBIX CHUTYyallUaX, aJCKBaTHO OIEHMBATh BKJIAJ KaXJIOro U3
YYaCTHUKOB IPYMIBI B PEIICHUE PaCCMaTPUBAEMOM TIPOOJISMBI.

K konny oOyuenuss B 11 kjacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATH HA MPUMEpax poJib U MeCcTO GU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHbI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHHKU U
TEXHOJIOTUH, B MPAKTUYECKOW NESITENBHOCTH JIOAECH, LETOCTHOCTh U E€IWHCTBO
¢uznuecko KapTUHBI MHpPA; YUYUTHIBATH TPAHUIBI MPUMEHEHUS HN3YYCHHBIX
bU3UYECKUX MOCICH: TOYEUYHBIN JJICKTPUYCCKUMA 3apsj, JIyd CBETa, TOUCUHBIN
UCTOYHHUK CBETA, AJIEpPHAsl MOJIENIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa Mpu
perieHnn (PU3NYECKUX 3a7ad; pacro3HaBaTh (U3MUECKHE SIBICHHS (IIPOILIECCHI) H
OOBSCHATh MX Ha OCHOBE 3aKOHOB OJJIEKTPOJWHAMUKH W KBAaHTOBOW (PU3UKHU:
ANEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE
JNEUCTBHSI TOKa, B3aMMOJCHCTBUE MAarHUTOB, OJJIEKTPOMArHUTHAs WHAYKIHUS,
JNEUCTBHE MAarHUTHOIO TOJiA Ha MPOBOJAHUK C TOKOM M JABWXKYIIHKCS 3apsii,
AJIIEKTPOMArHUTHbIE KOJE€OAaHWsT W BOJHBI, MPSMOJMHEHMHOE pPacIpOCTpaHEHUE
CBETa, OTPAKEHUE, NpeToOMIICHHE, WHTephepeHIus, TUPpaKkIus U MOISIpU3AIII
CBeTa, AucCIepcus cBera, doTtodnekTpuueckuil 3hdext (potorddekt), cBeToBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEYATOr0 CIEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs
U UCKYCCTBEHHAsl paJIMOAKTUBHOCTH;, OMUCHIBATh M3YUEHHBbIE CBOMCTBA BEIIECTBA
(37IeKTpUYEeCKHe, MAarHuTHbIE, ONTHYECKHE, DSIEKTPUUECKYIO IPOBOJUMOCTD
pPa3IUYHBIX CpeA) U DIEKTPOMATHUTHBIE SBJICHUS (IIPOLECCHI), HUCIOIB3YS
du3nUecKue BEIUYUHBI: JJIEKTPUUYECKUIN 3apsll, CWia TOKa, 3JIEKTPUUYECKOE
HalpsbKeHHE,  DJIEKTPUYECKOE  COMPOTHUBICHUE,  PAa3HOCTh  IMOTEHIHAJIOB,
ANEKTPOABUAKYINAS Cuja, paboTa TOKa, HMHAYKIMS MarHUTHOTO IIOJs, Cuja



Awmriepa, cuna JlopeHIia, HHIYKTUBHOCTh KATYIIIKH, SHEPTHs AJICKTPUIECKOTO U
MarHuTHOTO TIOJICH, TIEPHOJ M 4YacTOTa KOJeOaHWi B KOJeOATeIbHOM KOHTYpE,
3aps M CWia TOKAa B MPOIECCE TaPMOHUYECKHX DJICKTPOMArHUTHBIX KOJICOaHUH,
(GOKyCHOE pacCTOSHUE W ONTHYECKasl CWIa JIMH3BI, TIPH ONHWCAHWUU TIPABHILHO
TPAKTOBaTh (U3MYECKUN CMBICI HCIIOJB3YEMBIX BEIWYHMH, WX OOO3HAUEHUS W
SAVHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3bIBAIONINE TAHHYIO (PU3HYECKYIO BETUINHY C
JIPYTHMH BEITMYNHAMH,

ONKMCHIBATh HW3YUYEHHBIC KBAHTOBBIC SBICHUS W IPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYMHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
JacToTa CBETa, SHEPTUS U UMITYJIbC POTOHA, TIEPHUO/ MOTypaciaaa, SHEPTUs CBA3H
ATOMHBIX SI7IEpP, TPH OINHWCAHWM TIPABWIBHO TPAKTOBATh (U3MYECCKHUH CMBICI
UCIIOJIb3YEMBIX BEIIMYWH, MX OOO3HAUEHUS W EAWHUIIBI, YKa3blBaTh (DOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3WUYECKYI0 BEIMYHHY C JAPYTMMU BEIWYMHAMH,
BBIUMCIISATh 3HAYCHUEC (DU3UYCCKON BEIWYWHBI, AaHAIWU3HPOBATH (U3HUCCKHUC
IIPOIIECCHI U SIBJICHUS, MCTIOB3Ys (PU3NYECKHUE 3aKOHBI W MPUHIUIBL: 3akoH OMma,
3aKOHBI TTOCIIEAOBATEIIHPHOTO U MapaJICIIBHOTO COSAMHEHUS TPOBOIHUKOB, 3aKOH
Jxoyns—JIenna, 3aKOH 3JCKTPOMArHUTHOW WHAYKIIUH, 3aKOH MPSMOJIHMHEHHOTO
pacmipoCTpaHCHHS CBETA, 3aKOHBI OTPAKCHHsI CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHUe OuHIITeHHA a1 GoTroddekra, 3aKOH COXpPaHCHHs SHEPTUH, 3aKOH
COXpaHEHHUs WMITyJIbCa, 3aKOH COXPAHCHHS DIIEKTPUYECKOTO 3apsnia, 3aKoH
COXpaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aKoH paJiioaKTUBHOTO pacmaja,
Ipyd ATOM pa3InyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpQKCHHE W YCIOBUS (TpaHUIBI, O00JIACTH) TPUMEHUMOCTH, OIPEISIITh
HampaBJICHHE BEKTOPA HHIYKIIUU MAarHUTHOTO ITOJISI ITPOBOTHHKA

C TOKOM, CHJIBI AMTIepa U CWIIBI JIopeHI1a; CTpOUTh M OTIMCHIBATh N300pakeHNUE,

CO3/1aBaeMO€ TIOCKUM 3€PKaJIOM,
TOHKOW JIMH30H; BBIMIOJNHATH OSKCIIEPUMEHTHI [0 HCCIICIOBAHUIO (DHU3HUECKUX
SIBIICHUH U TIPOIIECCOB C HMCIIOJIb30BAHUEM TPSIMBIX U KOCBCHHBIX U3MEPEHHI: MIPH
5ToM (GOPMYIHPOBATH MPOOJIEeMY/3a1ady W THUIOTE3y y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
(dbopMynHpoBaTh BBIBOJABI, OCYIIECTBISTh TPSAMBbIE W KOCBEHHBIE W3MEPEHUS
¢u3nueckux BETUYHMH, MPU ITOM BBHIOMPATH ONTHMAIBHBIA CIIOCOO M3MEPEHUS U
WCIIOJIb30BaTh  W3BECTHBIE  METONBI  OICHKM  IOTPEHIHOCTeH  M3MEpEHUM;
MCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYHUH C HWCIIOJB30BAHUEM MPSIMBIX
W3MEpPEHU: TPH ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJIEC TaOIUI] M TpaduKos,
JIeaTh BBIBOJIBI TIO PE3YIbTaTaM MCCIEIOBAHMS; COOTIOAATh IpaBmiIa 0€301MacHOTO
TpyJa TpPH TPOBEICHUM WCCICIOBAaHUNH B paMKax ydeOHOTO JKCIIEPUMEHTA,
y49e0HO-UCCIICIOBATEILCKON W TPOCKTHOW JEATETLHOCTH C HCIOJb30BAHUEM
HU3MEPUTEITHHBIX YCTPOUCTB U JTAOOPATOPHOTO OOOPYIOBAHUS, PEIIATh PACUETHBIC
3aJ1auu ¢ SBHO 33JaHHON (PU3UYIECKON MOMETBIO, UCTIONB3Ys (PU3MIECKUE 3aKOHBI U



MPUHIIUIIBL, HA OCHOBE aHAIM3a YCJIOBUA 3a7a4M BbIOMpaTh (U3HUECKYIO0 MOJEIb,
BBIICNIATh (PU3NYECKHE BEIMYMUHBI U (HOPMYJIbl, HEOOXOAUMBIE NJisl €€ pEeIIeHMUS,
IIPOBOAUTH pPAacy€Tbl M OLEHMUBATH PEAILHOCTH IIOJYYEHHOIO 3HAYCHUS
(u3HYeCcKON BENMYMHBI; PElIaTh KAYECTBEHHBIE 3a/1aud: BBICTPAUBATH JIOTMUYECKHU
HENPOTUBOPEYUBYIO IIEMIOYKY PACCYXKIACHUN C ONOpPOM Ha HU3Yy4YEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHUS;

UCIIOJIb30BaTh ~ MpU  pelIeHHMH  y4eOHbIX  3ajad COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETALIUU
U TIPECTaBIICHUs YYEeOHOW U HAYYHO-TIONMYJISIPHOM MH(OpMAIUy, NOJYYeHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJydYaeMyt0 HHPOPMAIIHIO;
OOBSACHATh NMPUHLMIMBI JICUCTBUS MAIMH, MPUOOPOB U TEXHUUYECKHX YCTPOUCTB,
pasznuyarh yCIOBUA MX O€30MacHOro0 HMCIOJIb30BaHUS B TMOBCEAHEBHOM KU3HU;
OPUBOJIUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO0 MHUpPA, B pPa3BUTHE
TEXHUKA M TEXHOJIOTHI; MCIOJIb30BaTh TEOPETHYECKUE 3HAHHUS MO (U3MKEe B
IIOBCETHEBHOM JKM3HM Juid obOecriedeHus O€30MacHOCTUM IpU OOpallleHuu C
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, MJisi COXpaHEHUS 3I0pOBbI U
COOJIIO/IEHNS] HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYKatolllel cpesie; padboTarh B
IpyNIE C BBINOJIHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJIEH, MIaHUPOBaTh paboOTy
IpYMIbI, PAMOHATIBHO PACHPEeNATh 00sI3aHHOCTU U IUIAHUPOBATH JEATEIBHOCTD
B HECTAHJApPTHBIX CHUTyalUAX, AaJCKBAaTHO OLEHMBATh BKJIAJ KaXIOro U3
YYaCTHHUKOB I'PYIIIbI B pEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (mnpossie)
B NPorpamMmbl Beero Kontpoabubie | IlpakTuueckue oOpa3soBaTesIbHBIE
padoTsbI padoThI pecypceel
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
5 bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS https://m.edsoo.ru/7FA10F72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnunoreka [JOK
31 TEOpUHU 9 1 https://m.edsoo.ru/7f41bf72
3.9 10 1 bubmuoreka [JOK
' OCHOBEI TEPMO/MHAMHKN https://m.edsoo.ru/7f41bf72
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Ar PEraTHbIC COCTOSAHUA BEIICCTBA.

bubmuoreka [JOK

3.3 @Da30BbIE NEPEXOJIBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 dmexTpocTatuka 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuid TOK. TOkH B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (mupposere)
v MpPOrpamMMblI Beero Kourpoabhubie | IIpakTuyeckue obpa3oBaTe/bHbIE
padoThI padoThI pecypcebl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHuTHBIE bubmuorexa [JOK
21 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMarHuTHbBIC bubmuoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
23 o 10 3 bu6mmoreka [JOK
' frriia https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

OCHOBBI cieUaNbHON TEOPUHU bubnunoreka [JOK
31 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [{OK
4.1 DJIeEMEHTHI KBAHTOBOM OIITHUKHU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
43 A 5 bubmmoreka [IOK
' TOMHOE S7IPO https://m.edso0.ru/7f41c97¢
Hroro mo pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 EtT@_IHOTeKa LOoK
ps://m.edsoo0.ru/7f41c97c
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
6.1 O6o0maroiiee MOBTOPEHUE 4 E;I@,mmem LHOK
ps://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne I[aTa H“q’pOBbIe
n/n Tema ypoxa Konrposbubie | IlpakTudeckue | ysyyenus obpa3oBaTe/bHbIE
Beero ecypehl
padoTsbI padoThI pecyp
®du3nKa — Hayka O MPUPOJIE.

1 Hay4Hble METO/IbI HO3HAHHMS 1 brbmiorexa LIOK
OKPY/KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B

) (hopMHUpPOBAaHUH COBPEMEHHOM . Bu6moreka [JOK
HayqHOU KapTHHBI MU, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBU)KEHUE.

3 OTHOCHUTETHHOCTH MEXaHUYECKOTO . Bu6uoreka [JOK
Apwkerus. [Tepemerienne, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
PaBHOMEpHOE MpsSIMOJIMHENHOE bubnmuorexa [JOK

4 IIBIDKECHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPsIMOJIMHEWHOE bubnuoreka [JOK

5 NBIDKECHUE 1 https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bu6mmoreka [JOK

6 CBOOOIHOTO IMaEHUA 1 https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBUKEHNE MATEPUATBHON TOUKH T10 1 bubmuorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
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[IpuHnun otHOCUTENBHOCTH ["anunes.

bubmuoreka [JOK

NHepupnanpHble CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CyIepro3unuu cuil. Bropoit 3akoH brbsmorexa LHOK
HEb0TOHA 7Ts1 MaTepHATBHOMN TOUKH https://m.edsoo.ru/ffOc3be8
Tperuit 3akon HeroToHa 1u1st bubnuorexa [JOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskectH. [lepsas KocMUdecKast brbnmorexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadumuenT rpenus.

13 Cuna conpoTHBIICHHUS TIPU JIBUKEHUH bubmoreka [IOK
Tella B KUIKOCTH HIIA rase https://m.edsoo.ru/ff0c3f76
[ToctymarensHOE W BpaIlaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO TeJa. Bu6nuoreka [JOK
MowmeHT cuibl. 1Inedo cumel. YcnoBus https://m.edso00.ru/ffOc41a6
paBHOBeECHS TBEPIOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. Bu6nuoreka [JOK

Nmnynec cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBHXKEHNE

https://m.edsoo.ru/ff0c43d6



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
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

16

PaGoTa 1 MOIITHOCTb CHJIBIL.
Kunernueckas sHEprus MaTepuaIbHON
touku. Teopema 00 M3MEeHEHUN
KMHETUYECKON SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.

bubmmoreka [{OK

[ToTeHumanpHas 3HEPIUs YIpyro

e OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u
MTOBEPXHOCTH 3EMIIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MPUMEPE PaCTSIKCHUS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas paboTa o tTeme
«Kunemaruka. /luHamuka. 3aKOHbBI
COXpaHEHUS B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKON TEOPUH.
BbpoynoBckoe neuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrtep ABUKEHUS U
B3aUMO/ICHCTBHS YaCTHUI] BEIIECTRA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp

Henscus

25

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. YpaBHEHUE
MenneneeBa-Kinaneitpona

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

27

3akoH /lampToHa. I'a30BEIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSHUS
Pa3peKEHHOTO raza

29

W3onpoueccsl B uAEaIbHOM ra3e 1 ux
rpauyeckoe rnpecTaBIeHIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e
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Buyrpenussa sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0bl €€ n3Mmenenns. Kommuectso

bubmmoreka [{OK

30
TETIOTHI M paboTa. BHyTperHss https://m.eds00.ru/ff0c5952
SHEPTHsi OJTHOATOMHOTO UJI€aTLHOTO
rasa
31 bubmmoreka [{OK
Buner Terutonepenatiu https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTRA.
32 KonmuecTBo TemnoTel npu Bubmaotexa IIOK
o https://m.edsoo.ru/ff0c5c36
Terionepenavye. AnnadaTHBIN poIiece
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33 IIPUMEHEHHE K U30TIpoLeccamM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTts mporieccoB B bubmuorexa [JOK
npupoje. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
[Tpuniun nevicreus u KII1/ TeroBoit bu6mmoreka [JOK
35 MAaIlIHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapno u ero KIT/]
DKOJOTHYECKHE MTPOOIEMbI
37 TEIUIOHEPTETUKHI
38 O6o6maromuit  ypok «MoJuekynspHas bubnuoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KontponpHast pabota mo Teme

39 «Monekynsapnas (usrka. OCHOBBI Bubmorexa [TOK
TEPMOIMHAMUKHY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. bubnuorexa [JOK

40 Hcnapenune n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS

41 BJIAXKHOCTH BO3/yXa. HachleH bl brbmotexa LIOK
map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u

4 aMOP(bHHe Tena. AHU30TpONUs Bu6snuoreka [IOK
CBOHCTB KpHcTalLIoB. JKuskue https://m.edsoo.ru/ff0c65f0
KkpucTayisl. COBpeMEHHBIE MaTepUaITbI
[TnaBneHnne U KpUCTATU3AIHUA.

43 VY aenbHas TEII0TAa MJIaBICHUS. brbmotexa LIOK
Cy6mumarns https://m.edsoo.ru/ff0c6708

a4 6 bu6mmoreka [IOK
YpaBHeHHe TEIIOBOro Oananca https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tel. DICKTPUUECKUI bu6mmoreka [JOK

45 3apsj. JIBa BUaa 3JEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOAHUKH, TUIIICKTPUKHU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHUS bubmorexa [HOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumopneiictBue 3apsaa0B. 3aKOH

bubmuoreka [JOK

47 Kynona. Toueunslii IeKTpUYECKUI
sapan https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB 2IEKTPUYECKOTrO

48 noJtst. [TpuHIHATT Cyniepo3uium Bu6snuorexa LJOK
SNIEKTPUHIECKUX ToJIeH. JInHnn https://m.edsoo.ru/ffOc6df2
HaANPsKEHHOCTH
Pabora cui anekTpocTaTuyecKoro

49 nons. Iotennuan. PasHocTs brbmotexa LIOK
ITOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKH U TUIJICKTPUKH B

50 BJIEKTPOCTATHYECKOM TIOJIE. brbmiorexa LIOK
JIMBIeKTPIYeCKas POHATIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubmuorexa [JOK

51 InexTpoémKocTs. KonaeHcatop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKeHHOTO brbmiorexa [IOK
KOHJIEHCATOPA https://m.edsoo.ru/ff0c72c0
JlaGopaTtopHnas paborta "M3mepenue

53 AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMO OeiCTBUS U TPUMEHEHHE

£4 KOHJICHCATOPOB, KOMHPOBAIHHOTO

amnmnapara, CTpyHHOTO IpUHTEpA.
DNeKTpocTaTUYeCcKas 3aluTa.

3azeMJIeHHE HIEKTPONIPUOOPOB
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55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [1IoCTOSIHHBIN TOK.
Cuna Toka. Hampsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydJacTKa enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

JlabopaTtopHnas pabora «3yuenue
CMEIIAHHOTO COCTMHCHHS
PE3UCTOPOBY

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenmna

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

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTh

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBoiiCTBA AIIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

pUMecHast MpoBoauMocThb. CBolicTBa
p—n-nepexona. [lomynpoBoaHuKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEKTPUUYECKUI TOK B pacTBOpax U
6 pacmiaBax 3J€KTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOIMTHYECKAs TUCCOLIUAIIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
63 CamocTosaTenbHbIN 1 1 Bu6orexa LIOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Tmazma
DnexTpuyeckue npudopsl U
64 YCTPOMCTBA M UX MPAKTHICCKOE . Bu6miorexa IIOK
npumenenne. [pasuna TexHuKH https://m.edsoo.ru/ff0c86fc
0€30macHOCTH
O6o0maromuii ypok bubmuorexa [JOK
65 «NEKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme
66 «Inekrpocraruka. [locTossHHBIN ) Bu6auorexa [OK
dIIEKTpUIECKHit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
Pe3epBHbIit YPOK. Konrponbhas bubmuoreka [JOK
67 pabota no Teme "DnekTpoauHamMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maomui ypox bu6mmoreka [JOK
68 no temam 10 kacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O
TIPOT PAMME 68
11 KJIACC
Ne Tema ypoka KoauuecTBO yacon JlaTa DJIeKTPOHHBbIE
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n/n H3yYeHUs u@poBbIie
Konrpoabubie | IIpakTHyeckue y unpp
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI M KX
B3auMO/IeiicTBUE. MarHuTHOE 1oJIe. Bu6mnuoreka [JOK

! BexTop marnutHON uHyKIMY. JInHum 1 https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10JIe MPOBOJIHHUKA C

5 TokoM. OmbIT Dpcrena. 1 Bu6imorexa LIOK
BzaumoielicTBrE MPOBOTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota «3ydyeHue bubmuorexa [JOK

3 MAarHUTHOTO MOJISl KATYIIKH C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 Bu6muorexa [IOK
«MccrnenoBanne neHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

. JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 Bubmmoreka LIOK
Cuua Jlopenua. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekTpoMarHuTHas UHAYKIUs. [Totok

6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HWHIAYKIHUU. 3akoH QJICKTpoOMar HUTHOM
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nHaykuuu Papanes

Jlaboparopuas padoTa

7 «HccnenoBanue sBIEHUS brbmorexa LIOK
EKTPOMATHUTHOH HHIYKIIIHY https://m.edsoo.ru/ff0cal50
NupykTuBHOCTH. fBIEHUE

g camouHaykiuu. 3/]C caMOUHTyKITUH. Bu6mnuoreka [JOK
TOKOM. DJIEKTPOMarHuTHOE TOJIe
TexHnueckne ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHHTHI,

9 AIIEKTPOMATHUTHI, JIEKTPOIBUTATENb,

YCKOPUTEH 3JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
O6oOmaromuii  ypok  «MarHutHoe bubmuorexa [JOK

10 rnoJie. DJIEKTPOMarHuTHasi HHAYKIIUSD) https://m.edsoo.ru/ff0cab82
KounTposnbnas pabora o teme

11 «MarsuTtHoe nozJe. EH6H;IOT6(;<& HO/I;O 458

ttps://m.edsoo.ru/ffOca
DNeKTpOMarHUTHAS UHIYKLIHS P
CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
12 KoJieOaHust. YpaBHEHUE bu6morexa [HOK

rapMOHUYECKHUX KOJIeOaHU.
[IpeBpanienue sHepruu

https://m.edsoo.ru/ffOcaf06
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13

JIaboparopnas paboTa
«HMccaenoBanne 3aBUCUMOCTH
MepPHO/JIa MAJTBIX KOJICOaHUH rpy3a Ha
HHUTHU OT OJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenbuprit kouTyp. CBOOOAHBIE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

OJICKTPOMArHUTHBIC KOJIcOaHHS B
nacaJibHOM KoJIeOaTeIEHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMU U
OJICKTPOMAariuTHBIMU KOJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA SHEPIrUn B HACAIIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MexaHHJecKHe Kojiebanus. Pe3oHanc.
BriHYXIeHHBIC 2JICKTPOMAarHUTHBIE
KoJeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbIN TOK. MOITHOCTh
MIEPEeMEHHOT0 TOKa. AMILUTUTYAHOE U
JeCcTBYyIOIIEe 3HAUEHHUE CUITBI TOKA U
HaMPsHKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPTUU
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19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHeparopa epeMEeHHOro TOKa, JIMHUI
JNEeKTpoIepesad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosp3zoBanus
3JIEKTPOSHEPTUHU B MOBCEHEBHOM
KUZHU

21

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pactpoCTpaHEeHHsI U IJTHHA BOJIHEI.
[TonepeuHsie ¥ MPOIOIBHBIE BOJTHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

22

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

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

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoOMCTBa U ckopocTh. [Ikana
AIIEKTPOMArHUTHBIX BOJIH

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

24

[IpuHIUIIBI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Pagnosokarus

25

KontponbHas padota «Konebanus u
BOJIHBD»

bubnuoreka [JOK
https://m.edsoo.ru/ffOcc6f8
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[IpssmonurHENHOE pacpOCTPaHEHUE
CBETa B OJJHOPOJHOM CpeeE.

bubmuoreka [JOK

2 .
6 Toueutblit ucrounuK ceeta. Jiyd https://m.edsoo.ru/ff0cd350

cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoenue n3obpaxenuii B brbmorexa LIOK
TIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne ceera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. [IpenenbHblii Butmmoreka [IOK
YTOJ OJHOTO BHYTPCHHETO https://m.edsoo.ru/ffocd7f6
OTpaKeHUS
JlaGopatopnast pabora «M3mepeHue bubmuotexa [JOK

29 MOKa3aTeNs MPEJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenune n3o0pakeHuii B bubmuorexa [JOK
nuH3e. PopMysia TOHKOHW JTMH3BI. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTtopHnas pabota

31 «HMccenenoBanne CBOMCTB
M300paKeHU B JINH3AX)
Jucnepcus cera. CiioxXHbI COCTaB
oenoro cBera. LIpet. JJaboparopnas

32 paborta «HabroaeHue nucrepcuu
CBETa»

33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK

ceta. JludpaxkuronHas pemeérka

https://m.edsoo.ru/ffOced22
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HOHCpC‘-IHOCTB CBCTOBBIX BOJIH.

bubmuoreka [JOK

34 [Tonapusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue npuOOPHI H YCTPOHCTBA U

35 yCIIOBHS WX O€30MIaCHOTO MPUMEHEHUS
I'panu1Bl TPUMEHUMOCTH

36 KJIacCH4eCcKoW MexaHukHu. [loctynarel Bu6mnuoreka [JOK
ClCHHATEHON TEOPHH https://m.edso0.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.

37 3aMe uIeHre BPEMEHH U COKPAILIEHUE brbnmorexa LIOK
JUTUHBI https://m.edsoo.ru/ff0cfa42
OHeprus ¥ UMITYJIbC PEISTUBACTCKON

38 gacTusl. CBA3b MACCHI C SHEPTUEN 1 bu6miorexa LHOK
MMITYIECOM. DHEPIHS OKOS https://m.edsoo.ru/ffOcfc68
KonTtponbHas padota «OnrTuka.

39 OCHOBBI CIIEIUATBHON TEOPHU bubmiorexa LHOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmymna [Inanka. JHeprus bubnuoreka [JOK

40 U UMIynbc GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE

41 dorosddexra. Onbitel A. T bubnuorexa IIOK
CIoneToBa https://m.edsoo.ru/ffOcffc4
3akoHb!I poTodrddekra. YpaBHeHHE

42 OitHTeitHa 11 poto3ddexra. bubmuorexa LIOK

«Kpacnas rpanuna» Gortosdpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cBeta. OnbiTer 11. H.

43 Jle6eneBa. XuMuueckoe aeicTBIE Bubmorexa IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE!

44 ¢doTosneMeHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/]
Pemenue 3agau mo reme «JI€MEHTHI bubnuoreka [JOK

45 KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE

46 Pesephopsa o paccessHUIO 0-UacTHII. brbnmorexa LIOK
IaHeTapHas MOJETb aToMa https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK

at Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomienre GoToOHOB

48 HpH TIEPEXO0/ie aTOMa C OJJHOTO YPOBHS bubnnorexa LIOK
SHEpruH Ha APYroii. BB CIEKTPOB https://m.edsoo.ru/ff0dOafa
BousiHoBBIE cBOMCTBA yacTull. BosHbI

49 ne Bpoiins. KopnycKynsspHOBOIHOBOI bubnmorexa IOK
nyanusm. CHIOHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3ITyYCHHE
OTkpbITHE PATUOAKTHBHOCTU. OTIBITHI

50 Pesepdopaa 1o OIpeneneHuo coCTaBa Bubnmorexa IIOK

PAaANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CaoiicTBa anb(a-, 6era-,
raMMaun3J1ydCHU:. Bausune
PaAOaKTUBHOCTHU Ha )KUBBIC
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN
Oerapacnaj. 'aMMa-uznydenue

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

53

DHeprus cBA3U HYKJIOHOB B SIIpe.
SAnepHble peakuuu. SAnepHblit
peakrtop. [IpoGnembl, MepCeKTUBHI,
9KOJIOTMYECKHE aCIEKThI SJIEPHOMN
SHEPreTHKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. Meto bl HAOIIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoaeiicTBud. EquHCcTBO
(u3nuecKoi KapTUHBI MUPa

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

55

Bun 38é3nnoro Heba. Co3Besnus,
SIpPKHE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoaHeyHas cHUCTEMa

56

Counuie. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHila v 3BE311



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

57

3BE3/Ibl, KX OCHOBHbIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJIHIIA U 3BE3NT

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamakTtuke. ['anaktuku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponpHass pabota  «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit  ypok. Poms u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

O6o06matomuii ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEeCTaBICHUN
0 MpUpoAe

66

PesepBHbIl ypok. MarnutHoe mnose.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepnnrii ypok. KBantoBast ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

o ®dusuka, 10 kinacc/ Msikumies I'.41., Byxosues b.b., Cotckuii H.H.
non pepakuueit [appentreBoit H.A., AkiimonepHoe oOIecTBo
«M3narensctBo «IIpocBemenne»

e ®usuka. 11 knacc. ba3oblit ypoBeHb. YueOHuk - Mskuies .51,
[lerpoBa M.A. AkironepHoe o6miecTBo «M31arenbcTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

o ®dusuka, 10 kinacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H.
nox penakiueit [TapdentreBoii H.A., AkiinonepHoe o0I11eCTBO

«M3narenscTBo «IIpocBemnienne»

e ®wusuka. 11 kiacc. bazoBrlii ypoBeHb. YueOHUK - Msikures .51,
[TerpoBa M.A. AkninonepHoe o61ecTBo «M3narenbcTBo

«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://shkolapaderinskaya-

r45.gosweb.gosuslugi.ru/

https://infourok.ru/
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