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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo @usuke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeiIbHOM MporpaMMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttakxe c¢ yu€toMm (enepanpbHOii paboueld MpOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanusi yuyeoHoro npeamera «Pusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, PEATU3YIOLINX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuH ux (u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM PpE3yJbTaTaM
OoOy4eHMs, a TaKKe€ YUYUTHIBAET HEOOXOAUMOCTh peaTn3aluu MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUJJAHUPYEMBbIE PE3YNIbTATHl OCBOEHUS Kypca (PU3MKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay mo rogam ooydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUI 00 okpy»xaroniem Mupe. [IIKombHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTe€pUajoB C 3aJaHHBIMH CBOMCTBAMU WM JPYIHX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaronuxcs, B (OpMUpPOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HCCIICOBAaHUM.

B ocHOBYy kypca Qusuku s ypoOBHS CpeAHEro oOIero oo0pa3zoBaHMs
NOJIOKEH pAN WIEH, KOTOpPhIE MOXHO paccMaTpUBaThb KakK HPUHLUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepuan Kypca (U3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHrE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEpPHUH, BEHIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUS
bu3ukn Cc pa3BuTHEM OOmEecTBa, a TakkKe C MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIICHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
Mpo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€30ITacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMHU Kypca (U3WKM Ha ypOBHE CpEaHEro OOIIEero
oOpa3oBanHus SBISAIOTCS (pusmyeckue Teopuu (HOpMHUpOBaHUE TPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CucTeMHO-AeSTENbHOCTHBIN TOJIX0/T B Kypce (M3UKU PEeaTn3yeTcsl MPexke
BCEr0 3a CUET OpraHW3alid IKCIEPUMEHTANBHOU ACSITCIBHOCTH O0YYaOIIUXCS.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJIB30BAHUE CUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCICPHUMEHTOB M J1a00OpaTOpHBIX pPadoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObeIUHEHBI B OOMIMN CIHUCOK YUYCHUYECKHUX
MpaKkTUYECKUX padoT. BrimeneHne B yka3aHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpollecca HCXOAsl U3 OCOOCHHOCTEW IUJIAHUPOBAHUS U
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreuuBaeTcss OBJIAIACHUC
OOyJaroIMMUCS yYMEHUSMU MPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yAENAETCS PEIIEHUI0 PACYETHBIX U KAaYeCTBEHHBIX
3anay. [lpu »ToM 1St pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3a/layd C SBHO
3a1aHHON (PU3UYECKOU MOJIENTBIO, TTO3BOJISIFOIINE TPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U MHTErpUpYys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(bU3UKK HA ypOBHE CpeTHEro 00I1Iero o0pa3oBaHUsl IOKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEeoOXoIMMoe J1abopaTopHOe O0OOpyAOBaHUE [JiS BBIMIOJHEHUS] YKa3aHHBIX B
nporpaMMe Mo u3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OPMHUpPYETCS B COOTBETCTBUH C
OPUHLMIIOM MHHUMAJIBHOM JIOCTATOYHOCTM M  OOECHEeYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3MKe KIIOYEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIHUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpynOBaHHME JUIsI YYCHHMUECKHX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIEYMBAETCs B pacyére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMILJIEKThI
1abopaTopHOTO O00OPYIOBAHMS JOJDKHBI OBITH IMOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1aOOpaTOPUI.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTaTra HW3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmupoBaHue mpeaCTaBIECHUNA O poM (PUBUKHU I PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PelIeHUeM CIEAYIOMMX 3a/1ad B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEJIBHOIO IJIAHUPOBAHUS W IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JadopaToOpHBIX U
MPaKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IPOBENICHUsT JTA0OPATOPHBIX PAbOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporieccoB. HayuHble rMmoTessl.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroBele M LHUQPPOBbIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHuE. OTHOCHUTETBHOCTh MEXaHMYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemeriienre, CKOpPOCTh (CpeaHSAs] CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUaJbHOW TOUYKH, UX MPOEKIUMHU HA OCH CUCTEMBbI KOOpPIMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboaHOe majieHne. Y CKOpeHHue CBOOOTHOTO I1aJICHHUS.

KpuBonuHeintHoe  aBHKeHHE. [IBHKEHHE  MaTepHaIbHOM TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAS
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIB30BAHUEM TIPOCTHIX MEXAaHNU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnionenue aBuxkeHus Tena, OPOIIEHHOIO MOJ YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue CKOpoCTH pU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPABHOMEPHOTO JABMKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBMKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. /lunamuka

[IpuHiun  otHocutTensHOcTH  ['aymmmesd.  IlepBeii 3axkoH  HeroToHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEHUS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpanaTeIbHOE ABMKEHUE a0COIOTHO TBEPOTO TeTa.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenune uHepLuu.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U T1a/ICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NmMnynbe cUlbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass »Heprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUM.

[ToTeHunanbHas SHEPrusl. ITorennmanbHas SHEprus YIPYyTO
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loreHuuanbHple W HENOTCHUUAIBHBIE  CHJIBL. CBs3b  paboTHI
HENOTECHUUAIBHBIX CUJI C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW DHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. Mosekyasipaasi pusznka U TepMOANHAMUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIWKECHHS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pasmepsl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTrypa Kak mepa
CpeAHEN KHWHETHUYECKON SHEPTrMU TEIUIOBOTO JBWKEHMsS dvactul raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmnpiTel 0 ANGDY3UH KUAKOCTER U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHrue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEK/y ITApAMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoOuHamMuKu

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CHUCTEMBI U CIOCOObI €€ u3MeHeHusl. KoauyecTBo TemioThl U paboTta. BHyTpeHH s
SHEPrusi  OJHOAQTOMHOTO  MJEAJIbHOTO  Tra3za.  Bujabl  Temonepeaayu:
TEITIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TemIOThI pH TeIIoNepeaye.

[lonarue 00 aagmabaTHOM mporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue TepBOro 3akOHA TEPMOJIMHAMHUKM K u3omnpolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh TPoIIecCcoB B MPUPO/IE.

TeroBple  MamwmHbl.  [IpuHOMIBI  AEMCTBUSA ~ TEIUIOBBIX  MAallUH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduimeHt mnonae3Horo
nerctBua TteroBo mammubl. [{ukn KapHo m ero kxod3@duuueHT Mone3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelhb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OnpiT 1O anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHbl mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMop@Hbie Teraa. AHU30TPOIUS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpucTayu3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHHE TEMI0BOTO OaaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYUYEHHS] COBPEMEHHBIX MAaTEpHaloB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nNoHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIABJIEHUS KPUCTAIUNIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3mepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. dnekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apAnoB. IIpOBOJHUKM, IUAINEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPAHEHUS
AIEKTPUYECKOrO 3apsijaa.
B3zaumopeiictBue 3apa10B. 3akoH KyiioHa. TodeuyHBbIi 2IEKTpHUUECKUI 3apsl.
Onextpuyeckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mnois. IlpuHuun



CYyHEPHO3ULNH INEKTPUYECKUX IoneH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
JlusnexTpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAas 3alllUuTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSTHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apspKEeHHOIO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PabGora oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 5iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast U NpUMECHas IIPOBOJIUMOCTH
MOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Inazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHAIPEBATENbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII IUO, FAJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CHITbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMemaHHOe COeITMHEHUE TPOBOIHUKOB.

[IpsmMoe w3MepeHue dIeKTpoABMKYIIEeH cwibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOIAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIIEHUSL.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce OoCyIIeCTBISIETCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcamMHM MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJIEHWE, HAy4HbIA (akT, rumoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIEPUMEHT, MOJICTTUPOBaHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMA,
napabona, runepOosia, ux rpaukd ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoae, AMdysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH WU



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOAOMET W JPYrHE), JABUTaTellb BHYTPEHHETO
Cropanusi, naposasi TypOrHa, ObBITOBOM XOJIOJWIBHUK, KOHIUIMOHED, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoOMazHUMHAA UHOYKYUUA

ITocTtossuHble  MarHuThl.  B3auMojelHCTBHE  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe moJsie. BekTtop MarHUTHOM UWHAYKOUU. [IpuHIUNn cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIMU. KapThHa JUHME MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TIOJIS JUIMHHOTO IPAMOIO IMPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBiIeHUE. [BUKEHUE 3apSKEHHON YACTULIBI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTpOMAarHMTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIMHA. OJIEKTPOABIKYILAS CWJIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Oapanest.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODIEKTPOABIKYIIAs CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIUH.

DHEeprus MarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMyYKa MAaTHUTHBIM TIOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue IByX MPOBOIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOJIBHXKYILEH CUJIBI UHIYKIIUU OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

SIBNeHNE CAMOUHTYKIIUH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3yueHre MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanre 1€CTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nen 5. Koste6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubsle Konedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Napmonnyeckue konebanus. [lepuona, yactora, amrumryaa u ($aza KoeOaHUU.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATHPHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxarolux KoJieOaHUsIX. BbIHYK/IEHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CHUHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, mepegaya U MOTpeOICHUE DICKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCTIOJIb30BaHUSA SJIEKTPOIHEPTIUH B TIOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU dJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW cHUCTEMbl (NIPYKUHHBIN WM
MaTeMaTUYECKUI MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbl

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacnpocTpaHeHus: W JyMHAa BOJHBL [lomepeuHble W MPOJONBHBIE BOJHBI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIOMIICHUE, Tospu3amus, Audpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paIUOCBSI3U U TelEeBUACHUA. Paanonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHn4eckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JAMArHOCTMKA B TEXHUKE W MEAULIMHE, pajaap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBS3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKCHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil Yroyi IMOJHOTO
BHYTPEHHETO OTPAKCHUSL.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. I[locTpoeHue u3oOpaxkeHUil B
coOUparolMx U paccerBaromux JnH3ax. Dopmyna TOHKOW JTUH3BI. Y BEJIMYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEITHOE paclpOCTpaHEHUE, OTPAXKEHUE M MPETOMIICHHE CBETa.
OnTtuyeckue mpuOOopHI.

[TomHOE BHYTpEeHHEE OTpaxkeHune. Moielb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuu cBeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[Tony4yeHune crieKkTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi



N3mepenune nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcCHOBBI cIeHAJILHO TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpPAICHHE
JUIAHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKOW YAaCTUILIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmol K6aHmMOBOIU ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPIrUs
U UMIyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboTordpdexra. YpapHenue IDiiHimTeHa i porordpdexra. «KpacHas rpanuiiay
dboTtorddekra.

JHaBnenne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne u morjomeHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJA.

BosiHoBbIE cBoicTBa yactul. Bonnsl ne bpoiinsa. KopnyckynsipHo-BoHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBINI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHre AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
panuoakTuBHOrO wu3nydeHus. CBoilctBa anbda-, OeTa-, TraMMa-U3Iy4eHUs.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas mopens sigpa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. ["amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBS3U HYKJIOHOB B sajipe. AnepHbie cuibl. JledekT macchl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
Anepubiii peakrop. TepmosiaepHbiii cuHTe3. [Ipo0OiieMbl M MEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.
DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOIIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIE B3aUMOACHCTBUA. ENMHCTBO (PM3MUECKOM KapTUHBI MUpA.
TexHUYeCKHe yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIHUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamophsie pabomoi
HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3Bé3mHoro neba. Co3Be3ausi, spKue 3BE3BI, IUIAHETHI, MX BHIUMOC
JIBIOKEHUE.

ConHeyHas cucrema.

Conunue. ConHeuyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIA U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajabHBIA Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTbY» JJI 3BE3]] IVIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN W 3Boatounu ConHLa u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktnke. Tunel ranaktuk. Pagnoranaktuku u kBasapsl. UEpHbBIE JBIPHI B Sapax
TaJIAKTUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ma. PaszOeranue ramakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUH I ONpEeSICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maouIee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopuun
B (GOpMHpPOBAaHUU TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHpPaA, MECTO
bu3nueckoil KapTHUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3CH C KypCcaMH MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (uanyeckas BEIUUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MO/IEIIb, U3MEPEHHE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKK TOA00US TPEYroJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

bBuonocus: snektpuyeckue SBICHUS B JKUBOW NpUpOJE, KojeOaTeiabHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paaualy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O0pa30BaHMUA KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaTbHBIN
aHaIM3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop MEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha ypOBHE CpPEIHEro OOIIEro
oOpasoBanusi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIICUUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» JOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaroImMXCsi PYKOBOIACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHUW, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOIO
OIbITA U OMbBITA JESATEIBHOCTH B IPOLECCE peATM3allMi OCHOBHBIX HaIIPABJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpPraHU3aIINY;

YMEHUE B3aUMOJECHCTBOBATH C COILIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXK1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBHOM IeSTENbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (DU3UKON U TEXHUKOW, yMEHHE COBEpPIIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HAaHUE TJ00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHue OmbITa JEATEIbHOCTH JSKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH IO (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHWE LIEHHOCTH HAay4YHOM [IEATEIIbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATEeNbHOCTh UHMBUIYAIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh 1IN JESITEIbHOCTH, 3aJaBaTh IMapaMETPbl U KPUTECPUU HX
JIOCTYOKEHUS
BBIABJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PAacCMaTPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B ICATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B YCJIOBHSIX  PEABHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarejbCKue 1eiCTBUA.
BJIAZIETh HAYYHOUW TEPMHUHOJIOTHEHN, KIIOUYEBBIMU TOHATUSIMHU U METOJIAMHU
bu3uYeCcKoO HAYKH;



BIIAJICTh HAaBBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UYECKOTO COJAEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAaXOJUTh apryMEeHThl JJii J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHANMM3UPOBAaTh TIOJIYYCHHBIC B XOJ€ PEIICHUS 3aJadyd  Pe3yNbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3a7adyM B 00pa30BaTENbHOMN
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUUYECKYIO 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MH(POpMAUA (PU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBJISATh IOUCK, aHaJu3,
CUCTEMATH3AIMI0 U MHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (popm
MpeACTaBICHMUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCITOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7a9 ¢ COOJIOJICHHEM TpeOOBaHUM SPrOHOMHMKH, TEXHHUKH OE30IMacCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX M OITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPXKAHUS B PA3NUYHBIX (opmarax c
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEJICBOM ayIUTOPHH, BEIOMpAs ONITUMAJIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMmyHuKaTHBHBIE YHHBEPCAJbHbIE yUeOHbIEe 1elCTBHUA:
OCYIIECTBIIAThH OOIIEHUE HAa YPOKaxX (PH3UKH ¥ BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalldd W CMATYaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJI30BATh NPEUMYIIECTBA KOMAaHIHOW W WHIMBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHM C y4€TOM O0OLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0T0 4jIeHa KOJICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJMHUPOBATh ACUCTBUA MO €€ NOCTHXEHHIO: COCTABIISITH IUIAH JCHCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOH paboThI;

OLICHUBATh KAaueCTBO CBOEr0 BKJAJa M KaXIOTO y4YaCTHHMKA KOMAHIbI B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO ACSITENBHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH y4eOHOIro MpeiIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULMA B 00JacTd
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESITEIBHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HAaBbIKAMHM  IIO3HABAaTEJIIbHOM  pedieKkcur KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEWCTBHUI M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM U1l OLIEHKH CUTyallu, BbIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

PUHUMATH ceOs1, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

pHU3HABaTh CBOE MPABO U MIPABO JAPYTUX Ha OIIHOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro o0OImero oOpa3oBaHUS Yy OOydYarONIUXCS
COBEPILIEHCTBYETCS AMOITMOHAJIBHBIN UHTEJIEKT, peanoararomi
c(hOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABJICHUS PA3BUTHSI COOCTBEHHOMN 3MOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOUAIOIIEH CTpEeMJIEHHUE K JIOCTHKEHUIO 1eNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K koniy obOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMECHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHualibHasl TOUYKa, MHEpIUaIbHas cucTeMa OTCU€Ta, abCOIIOTHO TBEPIOE TEINO,
WJICAUTbHBIN a3, MOJAEIN CTPOCHUS Ta30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBaTh (uU3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



AJIEKTPOJAMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWXKEHUE 10 OKPY)KHOCTHU, HHEpLHs,
B3aumojiericTere Tei, n1uddys3us, OpOyHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell IPU HArpEeBaHUM (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, HWCHAPEHHUE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3AIUSA, KUIEHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
cocyne, CBSI3b MEXIYy MapameTpaMud COCTOSIHHS Trasa B  H30Mpolieccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHMUYECKOE JIBHIKEHME, HCIOJb3ysl (PU3NYecKHre BEIMYMHBI:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMIYJIbC TE€JIa, KWHETUYECKAsl SHEPrus, NOTEHUHAIbHAS DHEPrUs, MEXaHUYECKAs
paboTa, MexaHWYecKass MOIIHOCTh; IPU OMUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUSI U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHHS,
UCTIONB3YysS (U3UUeCKue BEIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUECKOr0 JIBMKECHUS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsSI dHEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUSL TEIJIOBOTO JBUTATENs; IPU OINWCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUYECKUN CMBICT MCHOJIB3YEMBIX BEIUYHUH, WX
0003HaYEHUsT U CAWHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIME JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONB3YS (PU3UUECKHE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HAPSHKEHHOCTD MOJIsI, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
NPy OMNMUCAHUU TMPABWIHHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3yEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHl W SIBICHUS, HCTHONB3Ys (hu3ndeckue
3aKOHBI ¥ MIPUHIKINEL: 3aKOH BceMHupHOTo TsiroteHus, [, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
MNPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIIOTHON TeMIepaTypou, MepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpu 3TOM pas3nvyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH, OCHOBHBbIE TMPUHIMUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh yCJIOBUS UX O€30MACHOTO MCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmynupoBath MmpobOiieMy/3amady ¥ THUMOTE3Y YyYeOHOTO JKCIIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpAaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsI U MCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh PE3YNbTAThl IMOJTYYEHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIEI0BAHMUS,

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIEHUU HCCIEAOBAHUN B
paMKax y4eOHOIro OJKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOIO
o0opyI0BaHuUS;

pemaTrh pacuéTHbIE 3a7a4d C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTIOJb3Yys (U3NUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7auu
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HE0OXoAMMBIE JJIA €€ pElIeHHs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
HOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BEIMUUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTUYECKH HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbu3uYecKue sBJICHUS;

UCII0JIb30BATh Opd  pellleHud  y4eOHBIX  3aJady  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIH, OTy4YeHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TNPOLECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecreyeHus: 0€30MacHOCTH MpU 0OpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TIpYyIIE€ C BBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpPyHNbl, PALUOHAIBHO PacCHpelreisTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBaTHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xonmy oOydenuss B 11 kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JECATENBHOCTH JIOJEH, LEJIOCTHOCTh U E€IMHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHHK CBETA, SAEpPHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO f]pa IMpU pPEUICHUU (PU3NYECKHX
3aj1ady;

pacrno3HaBaTh (pU3NYECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DM3UKH: 3JIEKTPUUECKask IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOACHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO TIOJsA HAa
IOPOBOJHUK C TOKOM M JBIXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEHHOE PACHPOCTPAHEHHE CBETA, OTPAXEHHUE, INPEIOMIICHHUE,
uHTephepeHus, audpakius U TOoJApU3als CBETa, JUCIEPCHUs CBETa,
dboTornekTpuueckuit 3pdext (potoaddekT), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTb  Pa3jUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SBJIEHHS (IIPOLIECCHI), HMCIHONb3Ys (PU3NYECKHE BEIUYUHBI:
DJIEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSDIKEHHE, JJIIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYLIKH, SHEPrus AJIEKTPUYECKOTO0 M MATrHUTHOTO IOJEH, MEPUOJ M YacTOTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHJa TOKa B Tpoliecce
TapMOHMYECKUX JJIEKTPOMATrHUTHBIX ~KOJeOaHWW, (OKYCHOE pACCTOSIHHE U
ONTHYECKasi CHWJIa JIMH3bI, TIPU OMHCAHWUHU TMPABWILHO TPAKTOBATh (DU3UUECKUM
CMBICJI HCIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYNHAMU;

ONMCHIBAaTh H3YYCHHBIC KBAHTOBBIC SBICHUS U MPOLECCHI, MCIOJIb3Ys
(¢u3MUecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MNPU OINKCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs U E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHaAIIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEJOBATEIBHOTO U HapalIeIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHIa, 3aKOH 53JEKTPOMArHUTHOM
UHAYKIUYU, 3aKOH MPSIMOJIUHEHHOTO PacipOoCTpaHEHUs] CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHEHUE ODWHINTEeHHA 111 doTorddekra,
3aKOH COXPAaHEHWsSl HHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOr0 YHMCIA, MocTynarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHWE U YCJIOBHsS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTb U OIUCHIBaTh H300paKEHUE, CO3[aBAEMOE IUJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHThl IO MCCIEAOBAHUIO (U3NYECKUX SBICHUM MU
MPOLIECCOB C HCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHM: IMpPU STOM
dbopmynupoBath mpobiieMy/3aadyy M THUIOTE3Y Y4YEOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOIO O0OPYIAOBAaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYUIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M HMCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OpsIMBIX M3MEPEHUI: MpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYWH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;

cobJro1aTh MpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHM UCCIICIOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOU
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000py/I0BaHUS;

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJaHHON (DM3MYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3HUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJ1a4uu
BbIOMpATh (PU3MYECKYIO0 MOJIEb, BBIACHATh (PU3NUYECKHE BEIWYUHBI U (HOPMYIIbI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
[OJy4YEHHOTO 3HaueHUs (PU3NUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C ONMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

MCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(pOpMAIHH, TOTy4YEeHHOU 13

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKN aHATU3UPOBATh MOJIy4aeMyl0 HHPOpMaLHUIO;

OOBSICHATh MPUHLMIBI JEHCTBUA MAallMH, HOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nyaTh YCIOBUS UX O€30MACHOTO UCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpPAILEHUH C MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpEJIE;

paboTaTh B TpYyIIEe C BBIIOJHEHUEM pA3JIMYHBIX COIMAJIBHBIX pOJIEH,
IJIaHUPOBATH PabOTy TPYIIbl, PALMOHAIBHO paCHpeAcsiiaTh OO0S3aHHOCTU U
MJIaHUPOBATH AESTENBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTHueckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnuorexa [JOK
1.1 ®u3uKa 1 METOJIbI HAYYHOTO IMO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmotexa [IOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6nmmoteka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bubnunoreka [IOK
32 OCHOBBI TEPMOZMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6nuoreka [IOK

®a3oBbIe IEPEXOIbI

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 mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK
41 IICKTPOCTATHIA 10 https://m.edsoo0.ru/7f41bf72
ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B bubanoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoe noJie. DINeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuuyecKue 1 31eKTpOMarHuTHhIE bu6mmoteka [LIOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U JJIEKTPOMarHUTHBIE bubnnorexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmotexka IIOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUATLHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [JOK
4.1 DneMEeHThI KBAaHTOBOM ONTHUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aroma 4 bubmuotexa [LIOK



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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 ﬁﬁ?ﬁﬁicﬁ%ﬂlcgn
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁg{i?;;iﬁg(ﬁafmmg?c
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IIVNTAHUPOBAHUE

10 KJTIACC
KoanuectBo 4yacoB DJIeKTPOHHbIE

Ne Hara ungposBbie
Tema ypoka KonrTpoabnsie | IIpakrnueckue

n/n Bcero HU3y4eHHs1 | oOpa3oBaTeJbHbIE

padoThI padoThI
pecypcbl
®u3uka — HayKa O IPUPOJE.
1 Hayunsie MeT(})] bl H03PH£H/I${ 1 bubmmorexa [IOK
o A https://m.edsoo.ru/ff0c32e2

OKpY>KaroIlero Mupa
Poab u mecTo pusuku B

9 (hopMUPOBAHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESATEITHHOCTH JIFO/ICH
MexaHn4ecKoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [JOK
nerkeHus. [lepemelenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IpsIMOIMHEHHOE 1 bubmuotexa LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOJIMHEITHOE 1 bu6mmoreka [IOK
JIBUYKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHUE.

7 JIBrm>keHre MaTepraIbHOM TOUKH 1O 1 bubmorexa [IOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
8 [Tpunnun orHOCUTETLHOCTH [ aymest. 1 but6mmoreka [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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 cynepno3uuuu cui. Bropoi 3akox
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HrproToHa a1 MatepraibHOM TOUKH

10 Tpernii 3akoH HeroToHa 15 bubnuorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTOo TsaroreHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. KoaguureHnt tpenus.

13 Cuna CEH OTI/IBJ'IeI-(IbI/Iq:I pu BI/I)ieHI/II/I brbmmorexa [IOK

P pHA https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WM ra3e
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmotexka I[IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TeEIIA
NMiynsc MaTepuaibHONM TOYKH,

15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuotexa [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprusi MaTepuaaIbHOW bubmuoteka [LIOK
Touku. Teopema 06 M3MEHEHUN https://m.edso0.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTennuansHas YHEPrHsl. but6mmoreka [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
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[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue CBsI3U pabOTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IPUMEepe PaCTSKEHHS
PE3UHOBOI'O KT'yTa»

20

Kontponbnas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEU
U TBEPABIX TEIl

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennmoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabota

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOT0 ra3a»

29 N3onponeccel B uACAIBHOM Ia3e U UX bubnnorexa [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crrocoOnI e€ n3meneHus. KoaudaectBo bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPrUs OJHOATOMHOTO UJEAIBHOTO
raza

but6mmoreka [JOK

31 Brpst renonepe asy https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.

32 KonnuecTBo TemnoTsl nmpu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnradaTHBIN MpoIece

33 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
MPUMEHEHUE K U30IPOoIIeccam https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs porieccoB B bubmuoteka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeictus u KI1J[ TermoBoit

bubnnorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TETUIO3HEPTEeTHKHI
38 O6o06maromuii ypok «MoJeKysipHas bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padbora mo reme
39 «MofIPeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALINS. bubnuoreka [LIOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHASI U OTHOCUTENbHAS
41 BJIXXHOCTH BO3/1yXa. HachIeHHbIi brbsmorexa HOK
A% - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnuoreka [JOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctabsl. COBpeMEHHbIE MaTepHaITbI
[1naBneHue U KpUCTALTU3AIHUS.
43 VY nenpHas TennpoTa nnaBneEHﬂ bubmorexa LIOK
s ’ https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nmoteka LIOK
44
YpaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmorexa HOK
YHPOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHslii 351€eKTpUYECKHI bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c6ced
3apsi
Hanpssk€HHOCTB 37EKTPUYIECKOTO
48 nosist. [IpuHnun cynepnosuuuu bu6mmoteka LIOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crt 31eKTpOoCTaTHIECKOTo
49 noxad. [Torennuan. Paznocts bubnnorexa [IOK
’ Hat https://m.edsoo.ru/ffOc6f00
MMOTEHIHMAIOB
[TpoBOAHUKY U JUDIIEKTPUKHU B
50 3J'IpeKT OCTATHYECKOM H(I))ne bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JlyanexkTpudeckast IpOHUIIAEMOCTh
bu6nmoteka [IOK
51 OnekrpoémMrocTh. KoHnmeHcaro
p g p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTE IUIOCKOTO
52 KOH CII;CE[TO a. DHeprus 3apsHKEHHOro bubmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€CTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOTTMPOBAILHOTO

amrmapara, CTpyiHHOTo IpuHTepa.
DreKkTpocTaTHYECKasl 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon Oma a1 OJTHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ1C UCTOYHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS»

0.5

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHblit ypok. KonTponasHas
paborta 1o Teme "DnektpoauHamuka' /
Bcepoccuiickast npoBepouHas paboTta

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0mmaromuii ypox
«dnextpoanHamukay / Bcepoccuiickast
MpoBepoyHas pabora

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJUI0B. 3aBUCUMOCTD
CONIPOTUBJICHUS] METAJIOB OT
Temrneparypsl. CBEpXIPOBOJIUMOCTb



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIE€KTPOHHBIX ITyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAUMOCTh. CBOMCTBA bu6mmoteka [LIOK

63 1
p—n-nepexoa. [lonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DJNEeKTPUYECKUi TOK B pacTBOpax U
pacruiaBax 3JE€KTPOIUTOB. bubmmoreka [JOK

64 1
DNEKTPOIUTHYECKAs TUCCOIMAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUM TOK B ra3ax.
CamocTosSTeIbHBIN U bubnuoreka [IOK

65 . 1
HECAMOCTOSITEIbHBIN pa3psaa. MonaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U

66 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuoreka [LIOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH
KonTponbhas padbota no reme

67 «Onekrpocraruka. [TocTosTHHBIN 1 bubnmnoreka [IOK
3JEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»»

68 PesepBHbIitl ypok. O6001maronuii ypok 1 bubmuotexa [LIOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
]
JI:;II Tema ypoka Bcero Kontpoaeneie | IMpaxtuiccikne fllj;:eﬂl/lﬂ :)lg[?;l;zl;:fenbnme
padoThI padoThI pecypest
[TocTostHHBIC MATHUTHI U UX

1 B3auMoAelcTBHe. MarHuTHOE IIOJIE. 1 bu6mmoteka [IOK
Bekrop maruuTHOM MHAYKIUU. JIuHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHoe 1oJjie NpoBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [HOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Amrmiepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«Uccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMWTa Ha PaMKYy C
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubnnoreka [HOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenna
DnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHON HHIYKIuu. DJ1C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMArHUTHON WHIYKITUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprus MarHuTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE I10J1e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, MIEKTPOJBUTATEND,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3J'IeKTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota o teme
«Mar»auTtHoe 110J1€E.
DNIEKTpOMarHuTHask UHAYKLIHSD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXaHNYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEprUn

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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

OJICKTPOMAardiuTHBIC KoJIeOaHHU B
nacaJlbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1Ie0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MePEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIECE 3HAUEHUE CUIIbI TOKA U
HaIpPsSUKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SHEPTUN

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JIEKTpoIepenay

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CKkopocTh 3ByKa. [ pOMKOCTH bubnmoreka [IOK
3ByKka. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoOMCTBa M CKOpocTh. [1kaa bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Paguonoxarus
o5 KonTpomabnas padora «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMoNMHENHOE pacIIpOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkenus cera. [loctpoenne bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpakeHune. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
MoKa3aTelisi NPEeJIOMJIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenune nzobpaxeHuii B bubmuoteka [IOK



https://m.edsoo.ru/ff0cca54
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

nuH3e. DopMyia TOHKOM JIMH3BL.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. Cll0)KHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxius bubnuoreka LIOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
3 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue NpuOOPHI U YCTPOICTBA U
yCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
I'paHu1IbI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [HOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH.
bu6mmoreka LIOK
37 3ame/yieHre BpEMEHH U COKpallleHue 1
SUTHHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON BuG 110K
. nonuoTexa
38 gactulbl. CBsI3b MAacChI C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
Kontponbras padota «OnTuka. BuG 10K
. noIMoTeKa
39 OcHOBBI cIENMANIBHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otonbl. Dopmyna [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
nOInOTEKA
41 otod(ddexra. O A.T.
porospdexr TR https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 31?1HmTe(§Ha mi)l(bq)omaq)g)ema bubamorexa HOK
) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [IOK
AeBd. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYeCKHE yCTPOUCTBA U
MPaKTHYECKOe MPUMEHEHHE!
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas Oarapesi, CBETOINOT
45 Pemenue 3ama4 mo teme «J€MEHTBI bu6mmorexa [IOK
KBAaHTOBOU OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. OOBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHast Mogenb aToMa
Bbu6nmuoreka [IOK
47 II b
OCTyHater bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenne u normaoleHne (HOTOHOB
48 o 1/131,11 exome aTOM;Hc o) HO(bliO OBHS bubmorexa [OK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha APYrou. BubI criekTpoB
BosHoBrsle cBoiicTBa yacTull. BoHBI
. B bubmuorexa [JOK
49 ne bpoiuta. Kopryckynsipao-

BOJIHOBOM tyanu3M. CrIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTHBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
OJNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['aMmma-nsiydyenue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B Si7Ipe.

S nepHblie peakunu. SnepHbii
peaktop. [IpoOnembl, MEpCIEKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
SHEPreTHKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PETUCTPALIMM DJIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMOJIeUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMUH.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3B&3HOTO HEOa. Co3BE3 M, IPKUE
3BE3/bI, INIAHETHI, UX BUJIMMOE
nemkenne. CorHeyHas cucreMa



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

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sneprun CoJiHIla U 3BE3]T

57

3BE3/bI, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocie0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. COBpeMEHHbBIE
MPEJICTABICHUS O IPOUCXOKICHUU U
sBostonny CosHLa U 3BE31

58

Muneunsiii [Tyt — Hama [ManakTuka.
[Tonoxxenne u npuxenue CosHua B
lanaktuke. I'anmaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe usnyyenue.
MeraranakTuka

60

Hepemennsie mpoOaeMbl aCTPOHOMUHT

61

KontponbHas pabora «51eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
JeJIOBeKa

63

O6o06matomuii ypox. Pons 1 mecTo
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matomuii ypok. Pois




bu3nIecKoi Teopun B GOPMUPOBAHUT
MIPEACTABJICHHUH 0 GU3HUECKON
KapTHUHE MHUpa

O6o06matomuii ypok. Mecto
65 (bU3UYECKON KapTUHBI MHpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O IIpupoac

66 PesepBHbIil ypok. MaruutHoe nose.
DJIeKTpOMarHuTHask MHIYKIUS

PesepBublit ypok. Ontrka. OCHOBBI
67 CHelualIbHOM Teopun
OTHOCUTEJIBHOCTU

Pesepnsiit ypok. KBanToBas gpusnka.
68 DneMEHTHI aCTPOHOMUU U
acTpopu3nKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NMporpaMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJdb ©U MeCTO (U3UKH B
(GhOopMHUpPOBAaHUHM COBPEMEHHOM HAy4YyHON KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJOTHI, B MPAKTUYECKON AEATEIBHOCTH

I

10.2

YuuThIBaTh IPaHULbl IPUMEHEHUS! U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepHuajbHas TOYKa, MHepLUalbHas cuUcTeMa OTCcY€Ta, abCOJIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEINA CTPOCHUS ra3oB, JKUIKOCTEH U
TBEPABIX TEJ, TOYCYHBIM DIEKTPUYECKHM 3aps] — INpPHU pELICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

PacrnioznaBath Qu3nueckue siBIeHUS (IIPOIECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KHHETHUECKOW Teopuu
CTPOCHHUsI  BelIeCTBAa M  DJIEKTPOAMHAMHUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE IMajJeHHe
TEJ, JABIKEHHE IO OKPYKHOCTH, HHEPIHS, B3aUMOJEHCTBHE TeI;
mubdy3us, OpOYHOBCKOE [IBIDKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPIBIX  TeN, M3MEHeHHe o0béMa Tel NpU  HarpeBaHUU
(OXJMaXIIeHUH), TETUIOBOE pPaBHOBECHE, WCIAPEHUE, KOHJIEHCAIUs,
IUTaBJICHWe, KPUCTAJUIM3AllUs, KWIEHWE, BIAKHOCTh  BO3JyXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy IapaMeTpaMH COCTOSHHUS Ta3a B H30Mpoleccax;

ANIEKTPU3ALNS TEJI, B3aUMOICHCTBUE 3apsi/IOB

10.4

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, UCHOJIb3ys (U3HUECcKUe
BEJIMYUHBI: KOOPJAMUHATA, MYTh, MEpEMEUIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJIbC TeJa, KHHETHUYeCKas DHEprus,
MOTEHIIMATIbHAS JHEPrus, MeXaHWdeckas paboTa, MeXaHWYecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCTIONIB3YEMBIX BENUYHMH, MX O0OO3HAUEHUS M EIUHHUIIbI, HAXOAWUTh
(bopMyIibl, CBA3BIBAIONINE NaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC  TCIIJIOBBIC CBOMCTBA Tel U TCIUIOBBIE




ABJICHUS, UCHOJIb3ysd (PU3MUECKHE BEIUYMHBL: JaBJIEHUE Trasa,
TEMIEpaTypa, CpelHsAs KUHETHYeCKas DSHEPIrUs  XaoTUYECKOIo
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs dHeprus, pabora  rasa,
KO3(Q(QUIMEHT TMOJIE3HOr0 JEeMCTBUSA TEIUIOBOIO JABMraTess; IMpu
ONMCAHUU IIpaBUJIBHO TPAaKTOBAThH busnueckuit CMBICT
UCTIOJNB3YEeMBbIX BEJIWYMH, MX OOO3HAUCHHS] M EIWHUIIBI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnucelBaTh M3yYEHHBIE DJJEKTPUUYECKHE CBOWMCTBAa BEIIECTBA W
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMOIB3ys  (pusmveckue
BEJINYUHBI: JNEKTPUYECKUN  3apsi,  BJIEKTPUYECKOE  TOJIe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3HOCTb IOTEHLMUAIOB; IIpH
ONMCAHUU MPABWIBHO TPAKTOBaTh (PM3UUYECKUN CMBICI UCHOJIb3YEMbBIX
BEJIMYMH, WX OOO3HAYEHHUS ¥ EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl W SBJICHHS, HCIIOJIB3Ys
buznyecKkre 3aKOHBI M MPHUHIIUIBL: 3aKOH BCEMUPHOTO Tsarotenwus, I, 11
u I 3akonsl HproTOHA, 3aKOH COXpPAaHEHUS MEXAHUYECKOW IHEPIUH,
3aKOH COXPaHEHUSI UMITYJIbCA, PUHIIMIT CYNEPIO3UIIMU CUJI, TTPUHLIUIT
paBHOMpPAaBUsS HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0COJIIOTHOM TeMIlepaTypol, MEPBBIM 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOTO 3apAna, 3akoH KyrnoHa; npu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIPAXKCHUC U YCIIOBUSA (F PAaHUIIBI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBSICHATh OCHOBHBIC NPHHIIUIBI JCHCTBUS MAaIWH, MPUOOPOB M
TEXHUYECKUX YyCTPOMCTB; pa3nuyarh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHU; NTpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  MPEAJIOKESHHOTO

000py0BaHus, MPOBOIUTH OMBIT U POPMYITUPOBATH BHIBOBI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (bH3H‘-I€CKHX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U




HCIIOJBb30BaTh U3BECCTHBIC METOAbI OICHKHU HOFpCHIHOCTeﬁ I/ISMCPCHI/Iﬁ

10.11

HccrnenoBath 3aBUCUMOCTH MEXIY (QU3NYSCKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3y/IbTaThl IMOJIYYCHHOW 3aBHCHMOCTH
(GU3HYECKUX BEITUYHMH B BHUJIC TAONHIl U TPaUKOB, ACTATh BHIBOABI 110

pE3yiabTaTaM UCCICA0OBaAHNA

10.12

Cobmoate  mpaBwiia  0e30macHOro  Tpyna TMpHd  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM M MPOEKTHOM JEeSTENbHOCTH C HCIOJIB30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U Ja00OPaTOPHOI0 000PYAOBaHUS

10.13

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3HUECKON MOJEINbIO,
UCTIONB3YST (PU3WYCCKUE 3aKOHBI M TPHUHIMUIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3NYCCKYI0 MOJETb, BBLICIATH
dbuznueckrue BeMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHHUs,
MIPOBOAMTDH PACUYETHI U OLICHUBATH PEaTbHOCTh MOJIYYEHHOTO 3HAUCHHUS

(U3UYECKON BETUYMHBI

10.14

Pemate Ka4yeCTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYXIAEHUN C OMOPOM HA U3YyUYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Wcnonp3oBaTh MNpU  pelIeHUH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4eOHOM W HaydyHO-NOMYJIIPHOM
uH(pOpMalLlMY, TOJYYEHHOW W3 PA3JIMYHBIX MUCTOYHHMKOB; KPUTUYECKU

AHAJIM3UPOBATD MOJTYYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE HpUMeEpHl BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUit

10.17

Hcnonp30BaTh TEOpeTUYECKHE 3HAaHUS MO (M3HKE B TMOBCEAHEBHOU
KU3HH JJ1 o0ecriedeHus: 0€30MacHOCTH MpH OOpaIIeHUH ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [UJISI COXPAHEHUS 370pPOBbS W

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpeac

10.18

PaGoraTe B rpynmne ¢ BBINOJTHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbl,  palMOHAIBLHO  paclpenensiTh
00s3aHHOCTM M IUJIAHUPOBATh JIEATENIBHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJ€KBAaTHO OIIEHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHHKOB

TPYIIIBI B PELICHHE pACCMAaTPUBAEMON MPOOIEMBI




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTH Ha TpUMEpPax poidb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpPA

11.2

Y4YUTHIBaTh TPAHUILIBI TPUMEHEHHS N3YUEHHBIX (PU3UUYECKUX MOICIICH:
TOYEYHBIN NIEKTPUYECKUH 3apsll, AAEpHAs MOJEIb aToMa, HyKJIIOHHAs

MO/IENIb ATOMHOTO SI/Ipa PY PEHICHUH (PU3HMUECKUX 33129

11.3

PacrioznaBate (usnyeckue siBiaeHUs (Ipolecchl) U OOBACHITh MX HA
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA ¥  KBAaHTOBOM  (PM3UKWU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHuTOB,
DJICKTPOMArHUTHASs WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIS  Ha
MPOBOJAHWK C TOKOM W MABWKYIIMMCS 3apsi, JJICKTPOMArHUTHBIC
KojeOaHUsT W BOJIHBI, TNPSIMOJIMHEWHOE pAcCIpOCTpaHEHUE CBETa,
OTpakeHHWe, TMpelnomiieHue, uHTepdepeHms, audpakuus u
MOJIIpU3alusl CBETa, AMCIEPCHs CBeTa, (OTOdNEKTpudeckuii rddext
(potorddexT), cBeTOBOE MaBlIEeHHE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIeKTpa aTomMa BOJOpPOJAa, €CTECTBEHHas W  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWMCTBA  BemIecTBa  (DIIEKTPUYECKHE,
MAarHuTHBIC, ONTHYCCKUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) © DOJICKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HCIOB3Ys
dbuznuecKue BENUYHMHBL:  JJICKTPUUYECKUU  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANPSHKEHHWE,  DIIEKTPHUYECKOE  CONPOTHBIICHHE,
pasHocTh noTenmuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
mons, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTHUA JJICKTPHUICCKOI0 W MArHuTHOI'O HOJICI)II, nepuoa M 4Yacrora
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsil U ChJjla TOKa B TIPOIlecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KoJeOaHUH, (dhoxycHoe
paccTossHUE M OINTHUYecKas CHIla JIMH3BI, MPU OMNHUCAHUU TPABUILHO
TPAKTOBaTh (PU3MYECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, WX
0o0O3HaueHWs] W CIWHHUIBI, YyKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BETUUYHUHY C IPYTUMU BEIMUMHAMU




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUSA U IPOLICCCHI, MCIIOJIb3Ys
(1)I/IBI/ILI€CKI/IC BCJIIMYMHBI: CKOPOCTL JJICKTPOMArHWTHBIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrUsd U HMITYJIbC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIruss CBI3M ATOMHBIX SAA€p, IMIpU OIHMCAaHHUU
MMpaBUJIbHO TPAKTOBATbH (1)I/ISI/ILIGCKI/II7I CMBEICJI HMCITIOJIB3YEMBIX BEJIIMYHMH,
ux 00O3HAYeHUs u CAWHUIBI; YKa3bIBATb q)OpMyHBI, CBsA3bIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C JPYTMMU BCIIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl U  SIBJICHUS, HCIOJIb3Ys
¢u3nyeckue 3aKOHBI M OpUHIMNBL  3akoH OMa,  3aKOHBI
[OCJIEIOBATEIBHOTO M MAapaJuIebHOTO COEJMHEHUs IPOBOJIHUKOB,
3akoH J[xoynsa — JleHna, 3aKOH 2J€KTPOMArHUTHOM MHIYKLIMH, 3aKOH
IPSIMOJIMHEHHOIO paclpoCTpaHEHUs CBETa, 3aKOHbI OTPaXXCHUS CBETA,
3aKOHBl  IIPEJOMJIEHUS  CBETA, ypaBHEHUWE  OWHIUTEHHA I
dorosdexra, 3aKOH COXpaHEHHMs] DHHEPIrUH, 3aKOH COXPAHEHHUs
UMIIYJIbCa, 3aKOH COXPAHEHUS 9JIEKTPUUECKOro 3apsja, 3aKOH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; HpU 3TOM  pPa3IMyaTh  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIIOBUS

(rpaHuIBl, 0071aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HallpaBJICHUC BCKTOpa HWHAYKIUHU MATHUTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIBI AMnepa " CHUJIbI HopeHua

11.8

Crpoutb ¥ ONKUCHIBaTH HM300paXEHHE, CO3/1aBa€MOE€  IUIOCKUM

3€pKajgIoM, TOHKOW JIMH30M

11.9

BBIOTHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIIOJIL30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA; IpU
sToM (GopMyaupoBaTh MpobiaeMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  yCTAaHOBKY M3  MPEIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTD OIIBIT U (I)OpMYJ'II/IPOBaTL BBIBOAbI

11.10

OcymiecTBisaTh MpsIMbIE U KOCBEHHBIE HU3MEPEHUs  (PU3HUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC MECTOAbI OIICHKH HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYMpPOBAaTb YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBHUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TaOJIuUI U rpaMKOB, €1aTh BBIBOJBI 110 PE3yJbTaTaM

HCCIICAOBAHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa TpH  MPOBEICHUU




WCCIICIOBAaHUN B pamMKax Yy4eOHOTrO OKCIEPHMEHTa, Yy4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JICATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3HUECKON MOJIEINbIO,
UCTIONB3YST (PU3MYECKUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3UYECKYI0O MOJZENb, BBIICIATH
¢buznyeckue BeMUYUHBI U (HOPMYIIbI, HEOOXOJUMbIE [l €€ pelIeHHUs,
MPOBOAMTDH PACUYETHI U OLIEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS

(bU3HYECKON BETHUNHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JIOTHYCCKHN
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe HOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
UHTEPIIPETallU U TPEJCTABICHUS y4yeOHOM U HAy4YHO-IIOMYJISIPHOM
uH(pOpMaLU, TOJYYEHHOW W3 PA3JIMYHBIX UCTOYHMKOB; KPUTUYECKU

aHAJIM3UPOBATH IOJIy4aeMyt0 HH(YOPMALIHIO

11.16

00BACHATH IMPUHIUIIBI IeHUCTBUS MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pa3jndaTtb YCJIOBHUA HUX 0€30I1aCHOr0 MCIIOJIb30BaHUS B

MOBCEIHEBHOMN KNU3HU

11.17

[TpuBoauTE mpUMeEpHl BKJIAaJa POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAaHUS MO (U3MKE B IOBCEIHEBHOU
JKU3HU JUIs1 oOecnieueHrs 0e30acHOCTHU NP oOpallieHuu ¢ prudopaMu
U TEXHWYECKMMHU YCTpOICTBaMH, JIi COXpPaHEHUs 370pOBb H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpeac

11.19

PaGotaTe B rpymme c BBIIOJHEHHEM pPa3jIMUHBIX COLHUAIBHBIX POJei,
IUTaHUpOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIBHO  pPacHpelessTh
00s3aHHOCTH ¥ IUIAaHUPOBATH JAEATEIbHOCTh B HECTaHJIAPTHBIX
CUTyalUsiX, AJE€KBAaTHO OLICHMBAThb BKJAJ KaXJOr0 M3 YYaCTHUKOB

IPYIIBI B pEIEHHE pacCMaTpUBAEMON MPOOIEMbI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasneJa

Kon nposepsiemoro
3J1eMEHTa

[IpoBepsiemble 3J1eMeHTHI COIEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupone. Hayuneie
METO/Ibl O3HAHUS OKpYkKarolero mupa. Posb
SKCIIEPUMEHTa W TEOpUM B  IIpOLECcCe

MO3HAHUS PUPOJIBL. DKCIEPUMEHT B (PH3HKE

1.2

MogenmupoBanue (U3NYECKUX SBICHUN |
npoueccoB. Hayunsie runoressl. Guznyeckue
3aKOHBl U TeOpUHU. ['paHUIBl MPUMEHHUMOCTH
(bu3nUecKux 3aKOHOB. [TpuHIMT
coorBercTBUsl. Pome u Mecto Qusuku B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU
KApTUHBI MHpa, B MIPAKTUYECKOU

NEATEILHOCTH JIIOJEN

MEXAHHUKA

#H#HParHH#KITHEMATUKA

211

Mexaan4deckoe JBWXKXCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O ABHMKCHUA. Cucrema orcuéra.

Tpaekropust

2.1

2.1.2

[lepemenienne, cKopocTh (CpenHsisi CKOPOCTb,
MIHOBEHHass  CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOW TOYKU, WX MPOEKIMU Ha OCU
CHUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMELIEHUI U CI0XKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBIKEHUE. I'padpuku
3aBHCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOPEHHH, IIyTH U MIEPEMEILICHUS

MaTepuaIbHOU TOYKU OT BPEMEHU




2.14

CBoOoanHoe nazeHue. Y CKopeHue CBOOOIHOTO

MMaJeHUs

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHallbHOU TOYKH 1o
OKPY>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAs
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMET,
JIBIDKCHHUE CHapsIOB, IIEMHBIE U PEMEHHBIC

nepecaaiu

2.1.7

[TpakTryeckue paboTHI. N3mepenune
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOWIEHUSI MEXKIY IMYTSIMH, IIPOHICHHBIMU
TEJIOM 332  TIOCJIEJOBaTe/IbHBIE  PaBHbBIC
MIPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. V3yueHne NBIKEHUS IapHKa B BSI3KON
KHUOKOCTH. H3y‘I€HI/I€ JABUXKCHUA TEia,

6pOIJ.IeHHOFO TFOPU30OHTAIIBHO

2.2

#H#HParH# IMHAMUKA

22.1

ITpuHumn OTHOCHUTEIIBHOCTH lanmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIC

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unun

CHUII

2.2.3

Bropoii 3akoH HploTOHa g MarepualbHOU
TOYKM B MHEPHHAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkon Hprorona  mns

MaTCpHAJIbHBIX TOYCK

2.2.4

3aKOH BCEMHUPHOTO TATOTeHUs. CHila TSHKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNBKEHH M  CHJIa  TPEHUs  TOKOSL.

Koaddurment tperus. Cuna COMpoOTHBICHUS




IIpU ABUXKECHUH TCJIa B ) KUAKOCTH HUJIN Ia3c

2.2.7

HOCTYHaTeJ'IBHOG M BpamarCJIbHOC ABUXKCHUC

a0COJIIOTHO TBEPAOTO TENa

2.2.8

MOMCHT CUJIBI OTHOCUTCJIBHO OCHU BpaH.[eHI/ISI.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMKCHUE NCKYCCTBECHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotsl. M3ydyenue nBmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH MO
JeICTBUEM HeCKOIbKuX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAKOIIMX
B 1eGOpMHPYEMOil TpPYKUHE H PE3NHOBOM
oOpasme, OT BeNMWYMHBI WX jAedopMaru.
HccenenoBanue ycaoBUi paBHOBECHUS TBEPIOTO

TCJIa, MMCHOIICTO OChb BpalllCHUA

2.3

##HParfi##3AKOHDBI COXPAHEHM A B MEXAHUKE

NMiynbc  MarepuallbHOM  TOYKH, CHCTEMBI

23.1 MaTepUallbHbIX TOYeK. Mmmynbc cwiel u
M3MEHEHHE UMITYJIbCa Tela
23 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTuBHOE BIXKEHHE
2.3.3 Pabora cumbl
2.34 MOIIHOCTD CHIIBI
235 KuneTtnueckast sHeprusi MaTepHagIbHONH TOYKH.
o Teopema 0 KHHETUYECKON SHEPTUU
[TorenumansHas sHeprus. [loTeHuumanbHas
235 SHEPTUs yIIpYyro nedopmupoBaHHOM
o npyKuHbl. [loTeHIManbHAs DJHEPrHs Tena
BOJIN3M MOBEPXHOCTH 3eMIIU
[ToreHManbHBIE W HETIOTCHIIMAIBHBIC CHIIBL.
37 CBs3p  pabOThl HEMOTEHLUUAIBHBIX CHI C

HN3MCHCHHEM MEXaHNIECKOM OHECPruun

CHUCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS
239 TexHU4YecKue yCTpPOWCTBA: IBMKEHHE DPAaKeT,
o BOJIOMET, KOIIEp, PYKUHHBIN TUCTOJIET
[Ipaktudeckne paboTel. W3ydeHwe cBsi3u
2310 CKOpOCTEH Tel TMpU HEYmpyrom yaape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOM TEOPUN

311

OcHoBHbIE HOJIOXKEHHS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. Iuddysus. Xapakrep IBUKESHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopgenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX TeN W OOBSICHEHHE  CBOMCTB

BEIIIECTBA HA OCHOBE ATUX MOJAEIEH

3.13

Macca wMonekyn. KommuecTBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJACATIBHOI'O I'a3a

3.1.6

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPTUu TEIIOBOTO JIBUKEHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Kianeiipona — Menpeneesa.

3akoH JlanpToHA

3.1.8

I"azoBbIe 3akoHbBI. M30mponeccsl B UI€aTbHOM
ra3¢ C IMOCTOSAHHBIM KOJINMYCCTBOM BCIIICCTBA:

U30TepMa, H30xopa, nzodapa

3.1.9

Texuuueckue YCTpOUCTBA: TEPMOMETD,

6apometp




3.1.10

[IpakTuueckue paboTel. l3MepeHue wmacchl
BO3JlyXa B KJIaCCHOM KoMmHare. MccienoBanue
3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSHHS

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KommgectBo Temnotel u pabota. BHyTpeHHS

OHEPIHA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

Bunpl Ttemnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, H3Ty4eHue. TerioéMKOCTh Tena.
VienpHass TEIUIOEMKOCTL BellecTBa. Pacyér

KOJIMYCCTBA TCILJIOTHI IIPU TCILIOIICPCaAAYC

3.24

IlepBbIit 3aKk0H TepMOAMHAMUKH. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3onpoueccam. I'papudeckas UHTEpIIpeTaUs

paboThI raza

3.2.5

TeroBble mamuHbl. [IpuHOUIIBL IEelCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3zoBanusi SHEpruu
B  TemioBbix MamuHax. KoaddunueHt
nonesHoro  gevctBus (mamee —  KIIM)

ternoBoil mamuHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpaTumocTh  mpoleccoB B MPHUPOJIE.
Temnoswie JIBUTATEIIHN. DKoI0TrnIecKre

Hp06J'ICMBI TCIUIOOHCPICTUKN

3.2.7

TexHuueckue YCTpOICTBa: JIBUTATeIb
BHYTPEHHETO CropaHus, OBbITOBOI

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

[TpakTueckue pabotsl. 3Mepenue yaenbHoM

TETUIOEMKOCTH

3.3

###Par#H## Al PEIATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE

INEPEXO/IbI




331

[TapooGpa3oBanue u koHeHcanus. Micrapenue
u KHUIIEHHUE. VY nenbHas TEII0Ta
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhI

KUIICHUS OT JaBJICHUA

3.3.2

AOcomoTHAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HaceleHHslii nap

3.3.3

Trépnoe TeJIO. Kpucrannnueckue u
amopbHble Tena. AHU3ZOTPONHUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpeMeHHbIE MaTepUabl

3.34

[InaBnenne u KpucrtaUM3auus. YieabHas

TCIIJIOTA I1J1aBJICHHUA. CY6JII/IMaI_II/I$I

3.3.5

ypaBHeHI/Ie TEII0BOro OajiaHca

3.3.6

TexHuyecKkue yCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHH
MOJIy4YEHHUs] COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH

3.3.7

IIpakTnaeckue paloThI. N3mepenne

BJIAJKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

#H#HPar# I JIEKTPOCTATUKA

411

OnexTpuzanus Tei. DIeKTpUudecKui 3apsa. [IBa

BU A SJICKTPUICCKUX 3apAa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

MOJTYTTPOBOTHUKHU

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsa

414

B3aumopeiictBue 3apsanoB. 3akoH Kynona

415

DnexTpudeckoe mnoJie. HanpsxénnocTs
IEKTPUYECKOTO TOJIAL. [TpuHnun
cyneprno3uiuu. JImHMM  HanpsHKEHHOCTH

SJIICKTPHUYCCKOTO IOJIA

4.1.6

PaGota cmm  3IEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3zHocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM




aneKTpuyeckoM — mone.  JlusnexTtpuueckas

MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuyeckue  yCTpPOHCTBA:  AJIEKTPOCKOI,
419 ANIEKTPOMETpP, DJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJIEHUE JJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [TpakTryeckue paboTHI. N3mepenne

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart##ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEJAX

421

YcaoBus CymieCTBOBAHUS IIOCTOAHHOI'O
SJICKTPHUYCCKOI'O TOKA. Hcrtounuku Toka. Cuita

TOKa. [IOCTOSITHHBIN TOK

422

HaHpH)KeHI/Ie. 3akon Oma JJI1 yJacCTKa Leun

423

DJNEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE

COIIPOTHUBJICHUEC BCUICCTBA

424

ITocenoBarenpHOE, napauieibHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snekrpuueckoro toka. 3akoH Jlxoyis

— Jlenna

4.2.6

MonIHOCTb QJICKTPUYICCKOTO TOKA

4.2.7

anekTpoaBkymas cuna (gamee — IJC) u
BHYTpPEHHEE CONPOTHBIIEHHE MCTOYHHKA TOKA.
3akoH Owma s TonHOM  (3aMKHYTOM)

BHeKTpH‘{CCKOﬁ OCIIN. KOpOTKOe 3aMBIKaHHUEC

4.2.8

3JICKTpOHHa$I IMpOBOANMOCTD TBéleLIX
MCETAJJIOB. 3aBHCHUMOCTh COIMPOTUBJICHHUA
MCTaJlJIOB oT TEMIICPATYPHI.

CBepXIpoBOIUMOCTh

429

DJIeKTpUYECKuid TOK B BakyyMme. (CBoMcCTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBogauku. CoOCTBEHHAs! M IPUMECHAS
MIPOBOAMMOCTE MOJYMPOBOAHUKOB. CBoiicTBa

p-n nepexona. [ToaynpoBOaHIUKOBBIE TPUOOPHI

4211

ONEKTPUYECKHI ~ TOK B DJIEKTPOJIMUTAX.
ONEKTPOIUTHYECKAS JCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOITENbHBIA M HECAMOCTOSATEIbHBIN
paspsa. PaznuuHble THUIIBI CAMOCTOSATEIHLHOTO

paspsiaa. Monuus. [Tnazma

4213

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP, pEOCTaTr, HWCTOYHHMKU  TOKa,
AJIEKTPOHArpeBaTeiIbHbIE pudopsI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHHUS, BaKyyMHBII MO,
TEPMUCTOPHI u (boTope3ucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Au04, raJlIbBaHUKa

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOB.
N3mepenne DJIC MCTOYHMKA TOKAa U €ro
BHYTPEHHETO comnpotuBienus. Habmonenue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS

4

OJIEKTPOJMHAMUKA

##HHPartH#M AT HUTHOE IT1OJIE. DJIEKTPOMATHUTHA A MHAYKIA

43.1

ITocTtosiHHEIE MarHuThl. B3aumonelcTBue

IIOCTOSSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe nmone. BekTtop MarHuTHOM
uHAyKIuu.  [lpuHOMOD — cynepro3uiuH.
Jluanm MarautHOM wuHAYKUuMH. Kaptuna

JUHUHA ~ MArHUTHOM  MHAYKLIMH  TIOJISI




IOCTOSAHHBIX MarHuToOB

MaruutHoe 10Jie TPOBOJHUKA C TOKOM.
KapTtuna nuHuil mojsg IJIMHHOTO IPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIIEBOI'O

433 MPOBOJIHUKA, KATYHMIKA C TOKOM. OIBIT
Opcrena. BzaumozeiicTBiue NpoBOIHUKOB €
TOKOM
4.3.4 Cuia Amriepa, e€ MOJyJIb U HallpaBJICHUE
Cuna JlopeHua, €€ MOYJIb U HallpaBIICHUE.
JBr>keHHe  3apsDKEHHOM — 4acTUMUBl B
435 OJTHOPOJHOM MarHuTHOM Tmone. Pabota
cuiibl Jlopenua
4.3.6 SIBneHne ANeKTPOMArHUTHON MHAYKLINN
4.3.7 IToTok BekTOpa MarHUTHOM UHAYKIIUU
O/1C nHaykuuu. 3aKOH 3IEKTPOMArHUTHOM
438 unaykuuu Papanes
BuxpeBoe »snextpuueckoe mome. IJIC
WHIYKIMA B TPOBOAHHUKE, ABMXKYIIEMCS
43.9 MOCTYMATEIbHO B OJJTHOPOJHOM MarHUTHOM
nosue
43.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJS KATYIIKU C
4.3.12
TOKOM
4.3.13 OJEKTPOMArHUTHOE I10JIE
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHuThl, AJNIEKTPOMArHUTHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENH
AJIEMEHTAPHBIX YACTUI], UHTyKIIHOHHAS TI€Yb
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJSI KaTyIIKA C TOKOM.

UccaenoBanyne  OelCTBUSA  HOCTOSHHOIO

MarHurTa Ha paMKy ¢ TokoM. VMccnenoBanue




SABJICHUSA BHeKTpOMaFHHTHOﬁ HUHIOYKIUA

KOJIEBAHMA 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
KojeOaHus. ['apMoHWYEecKHe KojeOaHus.
[lepuon, wyacrora, ammmuTyga u (asa

KoJe0auuii

512

IIpyxuHHBI MasTHUK. MareMaTu4ecKkuin

MassTHUK

513

YpaBHEHUE TApPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JUHAMHUYECKOE

OIUCAaHME KOJIE0ATENBHOTO IBKEHUSA

5.14

[TpeBpamienne SHEPTUHU pu
FapMOHUYECKHUX KOJIEOaHMSIX. CBsi3b
aAMILIATYIbI KoJeOanuii UCXOIHOMI
BEJIMYUHBI C aMIUIUTYAaMHU KOJeOaHuil e

CKOPOCTH M YCKOPEHHUS

5.1.5

Konebarenbupiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIC KoJIeOaHMS B
U/IeaIbHOM  KOJIeOaTelIbHOM  KOHTYpe.
AHanorus MeXIy MeXaHMYeCKUMH W
AIIEKTPOMAarHUTHBIMA KOJICOAaHUSMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BbIHY)XIeHHbIE MEXaHUYeCKHUEe KOJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBas.
BI)IHY)K)IeHHI)Ie SJICKTPOMArHuTHBIC

KoJeOaHusl.

518

Ilepemennsii  Tok.  CuHycOMIaJIbHBINA

HCpCMCHHLIf/'I TOK.

5.1.9

MomHoCTh IIEPEMEHHOI0 TOKa.
AMIIUTYIHOE M JEHCTBYIOIIEE 3HAUYEHUE

CHJIBI TOKA WU HAIIPSPKCHUSA




5.1.10

Tpancdopmarop. IIponsBoacTBo, nepegava
U NOTpeOleHUE 3JIEKTPUUYECKONH 3HEPIUH.
DKOJIOTUYECKUE PUCKHU MPU MPOU3BOJCTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
HCIIOJIb30BaHUs 3IEKTPOIHEPTUU B

HOBCGﬂHeBHOﬁ KHU3HHU

5.1.11

Texnuyeckue yCTpoWCTBa: cercmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

aNIeKTponepeaay

5.1.12

[IpakTiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH HepuoJia MaJlbIX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMeHHOIro Toka B
LEeNU W3 IOCIEN0BaTEIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa

5.2

###HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi.  Ilepuog.  Ckopocth
paclpocTpaHeHUsT W JJIMHA  BOJIHBL

HonepeqHI)Ie " IMPOAOJIbHBIC BOJTHBI

5.2.2

###Par## Mntepdepenuus u qudpakuus

MEXaHHNYECCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BeicoTa Tona. TemOp 3Byka

5.24

DIIEKTPOMAarHuTHbIE BOJHEL Y CIIOBUAI
U3JIy4EHUs  AJEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentarus BekTopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BaAKYyMC

525

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, NpPEIOMIICHUE, MOJsIpU3aIUs,
mudpaxiys, uHTephepeHuus. CKoOpocTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/IC QJICKTPOMAriuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI paguOCBsA3M W TEJICBHJICHUS.
Panuonoxarus. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoIIeH cpeibl

5.2.8

TexHU4YecKue YCTpOMCTBAa: MY3bIKAIbHbBIE
UHCTPYMEHTBI, yIIbTPa3BYKOBast
MUArHOCTHKAa B TEXHUKE U MEAMIIMHE,
pazap,  paguONpPUEMHMK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-neun

5.3

H#H#Par#H#OIITUKA

531

[IpssMonuHeitHOE pachpoCcTpaHEHHE CBETa

B OAHOpOHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHbl OTpPAKEHUS
cseta. [locTpoeHne n300paskeHuid B TNIOCKOM

3epKaiie

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOJIFOTHBIA moKasarejb

MMPEIIOMIICHUA

5.34

ITonuoe BHYTpEHHEE OTpa’KECHHUE.
IIpenenbHbIl yroyl NMOJHOIO BHYTPEHHETO

OTPAKECHHUS

5.3.5

Hucnepcuss  cBera.  CllOXKHBI ~ cocTaB

6enoro cera. [{ger

5.3.6

Cobuparoriue ¥ paccerBaroOIUe JIHH3BI.
Tonkasa nuna3a. doKycHOe paccTosiHUE U
onTHYeCKas  CWjia  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHni B COOMPAIOIITIX
U pacceMBalomux JuH3aXx. Dopmyna
TOHKOW JHWH3BLL. YBeJIWYEeHHE, IaBaeMoe

JIMH30H

5.3.7

Hp CACJIbI IPUMCHUMOCTHU FCOMCTqueCKOﬁ

OIITHUKHA

5.3.8

Wnrepdepenust  ceta.  KorepeHtHble
HUCTOYHUKH. VYcnoBus HaOJII0IeHUS
MaKCHMYMOB u MHUHHMYMOB B

UHTEP(EPEHIIMOHHON KapTUHE OT JBYX




CI/IH(ba?)HBIX KOTCPCHTHBIX HCTOYHHNKOB

Hudpakmuss  cBera.  udpakumonnas

pemérka. YciaoBue HAOTIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB pH naJeHuN
MOHOXPOMATHYECKOTO CBeTa Ha
JUGPAKIHOHHYIO PEIIETKY

5.3.10 [Tonstpu3anus cBera

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, T paKIMOHHAS peléTka,
MOJIIPOUT
[IpakTnueckue paboTHI. H3mepenne

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300paeHWd B  JIMH3AX.

Hab6nronenue nucnepcun ceta

BJIEMEHTBI CIIELIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

I'paHunBI IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHHKH. [TocTynats TEOpUH
6.1 OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHITUIT OTHOCUTEIHFHOCTH DUHINITEITHA

OTHOCI/ITGJ’II)HOCTB O}IHOBpeMeHHOCTI/I.
6.2 3amenieHHe BPEMEHHM U COKpAICHHE

JUTHHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI

CBs3b Macchl C JHEpPrueil M HMITYJIBCOM
6.4 CBOOOJTHOW  YaCTHIBI. OHEPrusi IOKOS

cBOOOIHOM YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

®otounsl. ®opmyna [1nanka cBs3u sHEPTUU
7.11 ¢oToHAa C ero vacrorod. OHeprus u

UMITYJIbC (POTOHA




7.1.2

OTtkpeITHE U UccnenoBanne Gporodddexra.

OIBITEI AlT. Cronerosa. 3aKOHBI

dotorddexra

7.13

VYpaBHeHue OUHIITENHA VIS

doroaddekra. «Kpacnas TpaHUIa

dotorddexra

7.14

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.1.5

XUMHYECKOE JIEHCTBUE CBETA

7.1.6

TexHuueckne ycTpoHCTBa: (POTOIIEMEHT,
dboToaTuuk, COJTHEYHAS Oarapes,

CBETOAMUO

7.2

CTPOEHUME ATOMA

721

Mogaens atoma ToMcoHa. OMBITEL
Pesepdopa o uccieqoBaHUIo CTPOSHUS

aToMa. HHaHCTapHaSI MOACIBb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue u
norjouieHue (OTOHOB IMpH  MIEpexojie
aTOMa C OJHOIO YpPOBHS DJHEPIHUHM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

9HEPTHUU aTOMa BOAOpOaa

7.2.3

BomnHoBrle cBoiicTBa 4dacTul. BoOJHBI e
bpoiis. KopmyckymnsipHo-BOJIHOBOM
nyanu3Mm.  Jludpaxius 2JIEeKTPOHOB Ha

KpHUCTaJ1ax

724

CrnoHTanHOe U BBIHYXXJICHHOC H3JTYUCHHC.

YcTpoiicTBO U MPUHIMIT pabOTHI Jlazepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIEKTPAJIBHBIN
aHayu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Tpaktnueckne  paborel.  Habmiomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAOMIOACHHUS W PETUCTPALUU

SJICMCHTApPHBIX YaCTUI]




7.3.2

OTKpbITHE  PaaUOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
paauoakTuBHOrO wu3inydenus. CBoiicTBa
anb(da-, 6era-, raMMa-uznydeHus. Biusiue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

sapa. M3otormsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacrnaj. lNamma-
U3Jy4YeHue. 3aKOH  paJuOaKTHBHOIO

pacnana

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B sape.

Snepusie cuibl. [{edext Maccl sapa

7.3.6

ﬂ,[[epHBIC pe€aKuuu. I[eHeHI/Ie Hn CHHTC3

saep

7.3.7

SAnepHsiit peaxrop. TepmosinepHbIit
cuHte3. IlpobmemMbl W HEPCIEKTUBBI
AIEPHOM  DHEPreTHUKU.  OJKOJIOTMYECKHE

ACIEKTHI SIICPHON YHEPreTUKHU

7.3.8

OneMmeHTapHble  yacTUlbl.  OTKpbITHE
MIO3UTPOHA. OyHIaMEHTAIIbHBIE

B3aMMO/ICHCTBUSI

7.3.9

TexHuyeckne  yCTpOMCTBA:  JIO3UMETD,
kamepa BunbcoHa, snepHbIi  peakTop,

aromMHas bomba

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPEKOB YACTUI] (o TOTOBBLIM

dbotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3BE3/bI, IIAHETHI, UX BHAUMOE JIBM)KCHUE

8.2

Comgeydass cucreMa. llmaHeTsl 3eMHOMI




IpYIIIBL. [InaHeTbI-ruranThl n  ux
CIIyTHUKH, KapJUKOBbIC IUIAHETHI. Maible

Testa CoTHEYHOH CUCTEMBI

8.3

Comunie, ¢otochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosHua U 3BE3]1

8.5

3BE3/bI, UX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBeTUMOCTb, paauyc, TeMIeparypa,
HX B3aHMOCBS3b. Juarpamma
«CTIEKTPAJIBHBIA KJIacC — CBETUMOCTHY.
3BE3mpl TVIABHOM  IOCJIEIOBATEILHOCTH.
3aBHCHMOCTE «Macca — CBETUMOCTLY JJIA

3BE31 TJ1aBHOU IIOCIACA0BATCIIbHOCTHU

8.6

#H#Par###BuyTtpennee crtpoeHue 3BE3L.
CoBpeMeHHbBIE NPEICTaBIICHHUS 0
MPOUCXOXACHUA W 3Boiroruu CoNHIA |

3B€3/1. DTAaIlbI )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama [anaktuka.
CrnupanbHas CTpykTypa  [amakTukwy,
pacnpezneneHue 3BE3J, Ta3a U IbBUIN.
ITonoxxenne wu gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

HOACHUCTEMBI | allakTUKN

8.8

Tumer  rTamakTwk. PagmoranakTmku |

KBa3apbl. UEpHBIE BIPHI B s/ipax TalakTHK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO0Oma. Pasz0Oeranne rajakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bospmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe nzmyuenue

8.10

Macmrabnast ~ ctpykrypa  BceneHHOIA.
Mertaranaktuka. Hepeménnsie mpoOiaeMbl

aACTpOHOMUU




