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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttakxe ¢ yuetoM (enepanbHOl paboueld NMporpaMMbl BOCHUTAHHS U
KOHIIETIIIMK TpernojilaBanusi ydyeOoHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peATU3YIOIINX OCHOBHEIE
o0Opa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HAmpaBlieHO Ha (OPMHUPOBAHHE
€CTECTBEHHOHAyYHOM KapTUHBI MHpa oOyvatomuxcs 11-12 kmaccoB mpu
oOydeHun ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO
noaxona. I[lporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM PE3YJIbTaTaM
oOy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3MKM C €CTeCTBEHHOHAay4YHbIMH YYEOHBIMM HpeaMeTamMu. B Hei
OTIPE/ICIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHMS Kypca (PM3HUKH: JTUYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3nKe BKIIIOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. [IIKombHbII Kypc QU3HKHA — CUCTEMOOOPA3yIOIIHiA
JUI €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckorr reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
NpuMeHeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4EHHUs] HOBBIX MAaTe€pHalOB C 3a/JlaHHBIMHA CBOMCTBAMU WM APYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpOBaHME YMEHUU MPUMEHSTH
HAy4YHbI METO]I MO3HAHUSA NP BHITIOJHEHUU UMHU YU4E€OHBIX UCCIIEA0OBAHMIM.

B ocHoBy kypca ¢usuku Uil YpOBHS CpeIHEro oO0mero oOpa3oBaHUs
MOJIOKEH psAX HWAEH, KOTOPhIE MOXHO pacCMaTpuBaTh KaK IPUHIMUIBL €ro
ITOCTPOEHHS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypcC SABISIETCS JIOTMYECKH
3aBEPILCHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesnoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuand Kypca (QU3HKU
0oOBEUHCH BOKPYr (Qu3Mueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHUEe TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHH, BEIIECCTBE H
ToJIe.

Hoes eymanumapuzayuu. E¢ peanuzanusi mpenrnosiaraeT HUCIOJIb30BaHUE
FYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAYKH, OCMBICICHUE CBSA3M PAa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm mpeamonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYCCKHUX MPHUIOKECHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUSI DJIEMEHTOB
colepKaHUs, TOCBSIICHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHHUS
po06JIeM paloOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (U3UKM Ha ypOBHE CpPEIHEro OOIIETro
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHHUE MPECTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX TPEACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CUCTeMHO-ACSTENHHOCTHBIN TOJIX0/T B Kypce (M3UKU PEaTn3yeTcsl MPexke
BCETO 3a CUCT OPraHu3alMM SKCIEPUMEHTAbLHOU AESATEIbHOCTH OOYyYaromuXxcs.
Jlns  GazoBoro ypoBHSI Kypca (GU3UMKM — OTO UCIOJB30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JOKCICPUMEHTOB M J1a0OpaTOpHBIX pador,
KOTOpBIE B MporpamMme o (usuke oObeIMHEHBI B OOMIWNA CIMCOK YYCHHUYECKHUX
paKTUYeCKUX paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJMMBIX  JUISI KOHTPOJISI ¥ OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXONsl M3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHameHus kaOuHera ¢Qusmku. IIpu dsToM  oOecreunBaeTCs  OBJAJCHUC
OoOyJaroIMMUCs yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbioe BHUMaHWE yHAENSCTCS PEHICHUI0 PACUCTHBIX W KAaYeCTBEHHBIX
3amau. [Ipu aTOM JUIst pacyCTHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJla4d C SIBHO
3aJIaHHON (PM3UYECKOU MOJIENTBIO, TTO3BOJISIFOIINE TPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca, TaK U MHTETpUPYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
0o0ObsCHEHHE TMpoTeKaHusi (U3MYECKUX SBJICHMM W TPOLIECCOB B OKpY’Kalollen
KU3HU, TpeOyronme BbhIOOpa (U3MYECKON MOJEeNHu JUIsl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0OecreueHn0 y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(bU3UKK HAa YpPOBHE CPETHEr0 00IIero 00pa30BaHUsl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (U3HKU WIA B YCIOBUSX HMHTETPUPOBAHHOTO KaOHWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOEe OOOpYAOBAaHHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YYCeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLKAIIOM MHUHHMAJIbHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil is
WCCIICIOBAHMSI  M3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKUX NPAKTHUECKUX paboT
(GopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyere
OJTHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTuyeckue KOMILIEKThI
nabopatopHOro 00OpyAOBaHUS JOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENLHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIEJISIMH U3Y4YEHUS (PU3HKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBICHATH SIBJICHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue mpeaCTaBICHUNA O poNM (PUMKHU NI PA3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrkeHrne 3TUX Lele 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoliiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUU 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO  (PU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO GU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHUS s
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U ISl TPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CMOCOOOB pELICHUS pa3NUYHBIX 3a/Jad C SBHO 3aJaHHOUN
bu3nueckol MOAENbI0, 3a]ad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHUC (UBUYECKUX OCHOB WM TPUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHSHUS HA OKPYKAIOLIYIO
cpexny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanud uHbOopMaIuy,
OIpPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMI IJisl pa3BUTHS YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanus otBoauTcs 128 vacos: B 11,12 knacce — 64 yacoB (2 yaca B HEJIEIIO)

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb JIa0OPATOPHBIX M

MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTENb JE€JAeT BBIOOP
MpoBeleHHUsT J1a00paToOpHBIX pabdOT M OMNBITOB C YYE€TOM HHJMUBHAYaTbHBIX
0COOEHHOCTEH 00yUYarOIUXCH.



COILEPKXAHUE OBYYEHUA
11 KITACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOTO NMO3HAHUA

@dusuka — Hayka o npupone. Hayunbie mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue ¢u3nyecKux SIBIEHMM M mporieccoB. HayuHble TMIOTE3bI.
®dusnyeckue 3aKOHbl U TEOpPUH. ['paHUIBI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSL.

Ponbe u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroBele M LHUQPPOBbIE HU3MEPHUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBUKEHUS.
Cucrema otcuera. TpaekTopusi.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHUE MaTepUaJbHOW TOUKH, UX MPOEKIMU HAa OCH CUCTEMbI KOOpPIHUHAT.
CroxeHue nepeMenieHnuil u CJI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHENWHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMenieHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE najieHue. Y CKopeHue CBOOOIHOTO MMaJICHHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBMKEHME  MarepuaibHOW TOYKH IO
OKPYHOCTH C MIOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHEHHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JIBI)KEHUE CHAPSO0B, LIEMTHBIE U PEMCHHBIE NIEpeaadHn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue aBuxeHUs Tena, OPOIIEHHOTO IMOJ| yIioM K TOPU3OHTY U
TOPU30HTAILHO.



N3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Hamnpasnenue ckopocTy pu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3ydeHre HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY ITyTAMH, MPOWUJICHHBIMHA TEIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE MPOMEXKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM )KUIKOCTH.

W3y4yenune nBrKeHHsI Tea, OPOIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHOocutenbHOCTH  ['aymmnes.  IlepBeid  3akoH  HeroToHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHUS U cuiia Tpenus nokos. Koadduiment tpenus.
Cuuta conpoTUBIICHUS IPH IBUKEHUH TEJIA B )KUJIKOCTH WJIH Tase.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpaumieHus. llnewo cunbl. YcinoBus
paBHOBECHUS TBEPOTO TEJA.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHUE Macc B3aUMOICICTBYIOIIMX TE.

Bropoit 3axkon HeroToHa.

N3mepenue cu.

CnoxeHune CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiehopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MTAJICHUH.

CpaBHeHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY ciioBus paBHOBECHS TBEPIOTO Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonivl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMariuu.

HccnenoBanre yclIOBHM paBHOBECHS TBEPJOTO Tela, HMEIOUIETO0 OCh
BpalICHUsI.

Tema 3. 3aKkonvl coxpanenus 6 mexaHuke

NMnynbec MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHCHHS HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTenuuanbHas SHEPTHUS yIpyro
nehopMupoBaHHOW  TpykuHBL.  [loTeHUManbHas  SHEprus  Tejda  BOIM3H
MOBEPXHOCTH 3E€MIIU.

[loTeHuanpHple W HE TNOTEHIMAIbHbIE CUiIbl. CBA3b pabOThI HE
NOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON YHEPTUM CHCTEMBI TEIl. 3aKOH
COXpaHECHUSI MEXaHUUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoHCTBa U MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOIEp,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATIBLHOM SHEPTUN B KHHETHYECKYIO U 0OpATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEpruu
TeJa Ha PUMEPE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3nen 3. Mogiexkyasipaasi puznka 1 TepMOANHAMUKA
Tema 1. Ochog6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICCTBUS YaCTUI BewlecTBa. MOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIbIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e¢ usMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAs TeMIeparypa Kak Mepa
CpeAHEN KWHETHMYECKON SHEPruU TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiICHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OneITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHHYECKUX COCTUHEHUM.

OmnpeiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIME CYILLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMO/ICHCTBHA.

Moenb, HILTIOCTpUpYIOIIasl MPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI UACAIBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

Onpenenenne Macchl BO3ayXa B KJIIACCHOM KOMHAT€ HA OCHOBE W3MEpPEHUH
00BbEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY ITapaMETPaMU COCTOSIHUSA Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuku

TepMoanHaMuueckass cCUCTEMA. BHYTpPEHHSASI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCcO0BI €€ u3MeHeHusd. KonnuecTBo TernoTel U paboTta. BHyTpeHHss
JHEpPrusi  OJHOATOMHOTO  MACANbHOrO  rasza. Buael  Temionepenayu:
TEIJTIONPOBOJHOCTh, KOHBEKIIUS, U3ITyYeHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonunyecTBo TemnoTsl npu Teniaonepeaaye.

[lonsitue 00 anmabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOro 3akOoHA TEPMOJMHAMHUKM K u3omnpolneccam. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMoCTh TPoOIIecCcoB B IPUPO/IE.

TemnoBble  MamuHbl.  [IpuHIUNBI ~ AEUCTBHS ~ TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. Koad¢uimeHT mnoie3Horo
nerictBus TemioBord MammHbL. I{ukn KapHo um ero ko3pduuImMeHT I0JIe3HOTro
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.



TexHu4eckue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElhb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Teja MPU COBEPIICHUU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTPEHHEN YHEPTUM (TEMIIEPATYpPhI) TeIa MpH TEIJIoNepeaye.

OneiT 1O anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOHHBI, ABUTATENsI BHYyTPEHHETO CTOPAHMsI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3mepeHune ynenbHOM TEMI0EMKOCTH.

Tema 3. Azpezcamnuie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u xureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YjaenbHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue kpuctaimbl. CoBpeMeHHblE Marepuainbl. [lnaBieHuwe u
KpucTayui3amus. Y aenbHas TerioTa rmiasieHus. Cyonumarus.

VYpaBHeHuE TemI0BOro OanaHca.

TexHuyeckrue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMU TMOJTYYEHHS] COBPEMEHHBIX MaTepHalIOB, B
TOM YHMCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoMCTBa HACHIIIICHHBIX MTAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTETbHOM BIIAXKHOCTH BO3/1yXa.

Pa3znes 4. DiiekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anusi Tel. OJNEKTpUYeCKud 3apsan. JlBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHU, IUAJECKTPUKKA W TOJYNPOBOJHUKU. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 31€KTpUUECKUil 3apsi.
OnekTpuueckoe 1mosne. Hanps€HHOCTh 3iekTpuueckoro mojs. [IpuHuun



CYyHEPHO3ULINK AIEKTPUUECKUX Mojed. JIMHUM HanpsyKEeHHOCTH 3JIEKTPUUYECKOTO
OJIS.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
noreHuuayoB. [IpOBOJHUKM W JUANEKTPUKU B BJIEKTPOCTATUUECKOM TIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

TexHuyecknue yCTpoHMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHUE HIIEKTPONPUOOPOB,
KOHJIEHCATOp, KOIMPOBAJIBHBIN anmapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLMI JEUCTBUS JIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPAEKTPUKH B JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAau
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJICHCATOPa.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3Mepenune 31eKTpOEMKOCTH KOHIEHCAaTOopa.

Tema 2. Ilocmosannustii 31exkmpudeckuit mok. Toku é paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHMS DSJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTUBJICHUE. YIEIBbHOE COIMPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaNJIEIbHOE, CMEIIIAHHOE COEIMHEHHE TPOBOIHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
BJIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBIICHHE WCTOYHUKA TOKA.
3axoH Oma J1s MOJTHOM (3aMKHYTOM) 3JieKTpuyeckol 1ienu. KopoTkoe 3aMmbikaHue.

DIIEKTpOHHAA MIPOBOJIUMOCTD TBEPIBIX  METaJUIOB. 3aBHCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEPXIPOBOJIUMOCTb.

DnexTpudecKkuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToympoBOTHUKH. CoOcTBeHHast u puMecHast MIPOBOIUMOCTD
moTynpoBoIHUKOB. CBoiCTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

DONeKTpUYecKuii TOK B pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS IUCCOLAUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMoOCTOATENbHBIM UM HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTpPOICTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJILTMETpP, PEOCTaT, HCTOYHUKU TOKA, OJJIEKTPOHArPEeBaTEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTIPOBOJHUKOBBIN INO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaNpS>KEHUS.

3aBUCHUMOCTb CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOMIEPEYHOTO CEUYEHUS M MaTepuaa.

CMelaHHOE COEJUHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue DdIEKTPOABMXKYIIEH cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

M3y4yeHue CMEaHHOro COEIMHEHNSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COINPOTHBIICHUSI.

HaOGmronenue snekrposnsa.

MesknpeaMeTHbIe CBSI3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocylIecTBIsIETCS C
YUYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHHE, HAay4YHBIM (pakT, rumore3a, (puznueckas BeTWYWHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUMW, JHMHEWHAs (QyHKIuS,
napabona, runepOosa, ux rpa¢uku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHUBI TEIUIONEPEIayH, TEIJIOBOEC PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOWMCTBA TBEPJIBIX TeEJ, KUIAKOCTEH H



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTUYECKAS IUCCOLMALMS,
rajJbBaHMKa.

l'eoepaghus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJB30BAaHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOAIIMIHUKY, HCIOIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATElb BHYTPEHHETO
Cropanusi, napoBasi TypOHHa, OBITOBOM XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
[OJyYEHUS] COBPEMEHHBIX MAaTEepUaloB, B TOM YHCIE HAHOMATEpUAIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, 3NEKTPOHArPEBATEIbHbBIE puOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

12 KJIACC

Pazjneu 4. DiiekTpoaAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3aumoaelCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe moJsie. BexkTtop MarHWTHOW WHAYKUWHW. [IpuHOMII cyneprno3unuu
MarHUTHBIX MoJied. JIMHMU MarHuTHOM WHAYKIUW. KapTuHa JMHUN MarHUTHOMN
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1ON€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHHUE.

Cuia Jlopenua, e€ MOJly/ib U HanpasiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunel Jloperia.

SlBnenue oanekTpoMarHuTHOW MWHAyKUMH. [IOTOK BekTOpa MAarHUTHOU
WHAYKUAW. OJEKTPOABHKYINAs Cula HWHAYKOIMU. 3aKOH 3JEKTPOMATHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »iekTpuyeckoe TmoJie. ONEKTPOABIKYIIAs Cuila HHIYKIUU B
MIPOBOJHUKE, IBUKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKIIUH.

DHEeprus MarHuTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, SJEKTPOMATHUTHI, SJIEKTPOJBUIaTEllb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS TI€Yb.



Llemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JEKTPOHHOIO ITyYKa MArHUTHBIM IIOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBue ABYyX MMPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOIIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILEH CUJIbI HHAYKIIUU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIWH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHre MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUHU.

Paszpnes 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOJ1EOAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KoseOaHUS.
I"apmonnyeckue konedanus. [lepumon, yactora, ammiutyga v (a3a KoneOaHHI.
[IpyXuHHBIN MasTHUK. MareMaTUYeCKU MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosnebanuil. [IpeBpalenue 3Heprun Npyu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KoJieOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHusX. BeIHYX/IeHHbIE MEXaHUUECKHE
Kosiebanus. Pezonanc. BeIHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIPSKEHUSL.

Tpancopmarop. [IpousBoacTBo, nepeaada U MOTpeOICHUE IECKTPUIECKOM
SHEPIrUU. DKOJIOTHYECKUE PUCKU MPH MPOU3BOACTBE AIEKTposHepruu. Kymbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTENbHON CUCTeMbI (MPYKUHHBIM WU
MaTeMaTUYECKUI MASTHHK).



Hab6nrogenue 3aTyxaromux KoJeOaHui.

HccnenoBaHue CBOMCTB BEIHY X ACHHBIX KOJICOaHHIA.

Hab6mronenue pe3onanca.

CBoOOIHBIE 2JIEKTPOMArHUTHBIC KOJIEOaHus!.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEIMHEHHHM pE3UCTOpa, KATYLIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Mopenp JIMHUH 3JEKTPOIEpe1adH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanve IMEPEMEHHOIO0 TOKa B LENM W3 I[OCIEAO0BATEIBHO
COEIMHCHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMaZHUMHbLE 6OIHbL

Mexanuueckue BOJIHBIL, YCIOBUS pacnpocTpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
WnTepdepenus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BosHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakius,
uHTepdepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. IIprMeHEeHHE 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeJIeBUICHU. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHuecKue yCTPONCTBA M NPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paanoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHHUE MOTEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue narepdepeniuu u qudpakiini MEXaHUIeCKHUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3UM T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acCTOTOM KOJIeOaHMUIA.



HccnenoBaHnre  CBOMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHUE,
peJoMIIEHUE, oJIsIpu3anus, AMPppakuus, UHTEphepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpAMOIMHENHOE paclpOCTpaHEHHE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbI UICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBera. 3aKOHBI IPEIOMIIEHUS CBETAa. AOCOIIOTHBIN MTOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenesbHBI yrosl MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CoxHBIM cocTaB Oenoro ceera. Lger.

CoOuparormyie W pacceuBarolue JUH3BL. ToHKas JsmH3a. DOKyCcHOE
paccTOsITHUE M ONTHYECKash CHila TOHKOM JuH3bL. [locTpoeHue u3oOpaxeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. DopMyna TOHKOW JHMH3BL Y BEJIWYEHHE,
JTaBaeMo€ JIMH30M.

[Ipenepl NPUMEHNMOCTH F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(dEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknus cera. JudpakumoHHas pemierka. YciaoBue HAOIIOACHUS
IVIaBHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPAKLMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHu4ecKkue yCTpOMCTBAa M MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
(doroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKON, TEJIECKON, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELICTKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE PACTIPOCTPAHEHHUE, OTPAXKEHHE M IPEIOMIICHHE CBETa.
OnTuyeckue npuOOpHI.

[TonHOe BHyTpeHHEe oTpaxeHue. Mozenb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Hao6mronenne narepdepeHIum cpera.

Hab6mronenune nudpakxium ceera.

HaGmronenue qucnepcun cBeTa.

[TosyueHue crekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIECTKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusvie pabomoi



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI ClIEIIHAIBHON TEOPUU OTHOCUTEIHLHOCTH

['panunbl  NMPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  lloctynatel
CIIEMAJIbHON TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU M COKPAILICHHE
JUTHHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
ITOKOS.

Paszpnes 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPTUs
U UMIyJIbC (POTOHA.

OTtkpoiTue U ucciaeaoBanue poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbotorddexra. YpaBHenue IDiinmreiHa g Gorosrddekra. «KpacHas rpaHuna»
dboToadekra.

JaBnenue cBera. OnbiThl I1. H. JIeOGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHu4eckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

Ceeroauos.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[lnanerapuas monenb aroma. Iloctymatel bopa. U3nyueHwe u TOIUIONIEHUE
(GOTOHOB mpU mepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHoBeIe cBoiicTBa yactull. Bonnsl e bpoitnsa. KopnyckynsipHo-BOJTHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYXJEHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
OrnpeneneHue NJIMHBI BOJHBI J1a3epa.
HabGnronenue nuHeRvaTbix CIIEKTPOB U3TyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocrapa
paanoakTuBHOTO wu3nmydeHusi. CpoiicTBa anbda-, Oera-, raMma-U3ITydeHUS.
BinsHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens sapa I'eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacnan. ['amma-
n3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTE3 AIEP.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETHKHU.
OnemeHTapHbIe YacTHIBI. OTKPBITHE IO3UTPOHA.
MeTonbl HaOIIOIEHUS M PETUCTPALIUN JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hU3MUecKoil KapTHUHBI MUpA.
TexHUYEeCcKUe yCTPOMCTBA U NPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbIil peaktop, arToMHas 6omoa.
Jlemoncmpayuu
CUeTYMK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanne TpekoB yacTuil (1o roToBbIM (oTorpadusim).

Pa3nen 8. DiieMeHTBHI aCTPOHOMNH U ACTPOPU3UKH

Otansl pa3BuTUs acTpoHomuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bun 3B&3mHoro neba. Co3Be3gusi, sIpKHAE 3BE3JIbI, IUIAHETHI, MX BHIMMOC
JIBYDKEHIUE.

ComnHeunas cucTeMa.

Cosnne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3J.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BC3JIbI TJIABHOM I1OCJIEAOBATEIbHOCTH. 3aBUCHUMOCTH «Macca —
CBETHUMOCTBY» JJI1 3BE3]] IJIaBHOM MOCJIEAOBATEIbHOCTU. BHYTpeHHEEe CTpoeHue



3Be3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOMtoNMU CoNHIA U
3B€3J1. JTanbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — Hama [Mamaktuka. [lomoxenue u nBmwxenne CosHIA B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuku U KBazapbl. UepHbIE ABIPBI B SApax
TaJIAKTHUK.

Bcenennas. Pacuiupenue Beenennoid. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bosbmoro B3psiBa. PEIMKTOBOE U3ITyYEHHE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJI ONpeieNICHUs MOJIOKEHUsI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/bI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01marouiee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesTeIbHOCTU YEJIOBEKA, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOW KapTHHE MUPA, pOib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUNH O (UIMYECKON KapTHMHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIe CBS3U

N3yuyenue kypca ¢usznku 0a30BOro ypoBHs B 12 kiacce OCYIIECTBISETCA C
Y4ETOM COJAEPIKATEIBbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Qpuanyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HaOIMIOAEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMM HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
ompeereHUe MIOMIAAN IITOCKUX GUTYp U 00BEMa TEll.

bBuonocus: snektpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paaualy Ha >KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PEMICTKH, CHEKTPATbHBINA
aHaIu3.



l'eocpagusa: marHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTOCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUH.

Texnonoeus: JNWHUU BJIEKTPOIEpPEad, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pajap, PaauONpPUEMHUK, TEJIECBU30D,
anteHHa, tenedon, CBY-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Pu3nkKa» Ha YpPOBHE CpeIHEro OOIIero
obpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpeamera «Du3ukay A0HKHbBI
OTpaxxaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIMUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMIO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEANM3alli OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHOU IESITENHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kaaHcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIECYETIOBEYECKUX  T'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOM OpraHU3aIlny;

YMEHHE B3alMOJICICTBOBATH C COIUAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJOHTEPCKOM JESITEIIbHOCTH;

2) NIaTPUMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOMN TPaXKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYCHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO MTOBEACHMS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NEATEIIbHOCTU YYCHOTO;

OCO3HAHHE JJUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIIErO;

4) 3¢TeTHYECKOro BOCIUTAHHS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HaAYYHOT'O TBOPUYECTRA,
MPUCYIIEro (PU3NYECcKoil HAyKe;



S) TpyA0BOIr0 BOCIIUTAHUS:

UHTEpEC K pa3iIudyHbIM cdepaM MpodhecCHOHATBbHOM NEesSTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpopeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTU
(GU3UKY HA TPOTSYKEHUU BCEU KU3HH,

6) PK0JIOrHYeCcKOro BOCIIUTAHHUA

c(OPMHUPOBAHHOCTh KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKpY:KatoIeH cpe/ie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMUHUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIupeHue OIbITa JEATEIBHOCTH OSKOJOTMYECKOW HaIpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3NUECKON HAYKH;

OCO3HAaHUE LEHHOCTH HAY4YHOM JESATENIbHOCTH, TOTOBHOCTb B IpOLIECCE
U3ydeHUs  (U3MKH  OCYHIECTBIATH NPOEKTHYI0O U HCCIIEIOBATEIHCKYIO
NEeATETbHOCTh HMHINBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHMBEpPCAIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBUs:
CaMOCTOSITeNIbHO  (OpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpodJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LETU IEATEbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHXKCHUS;
BBISIBJIAT ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJEMBbl ¢ yU4ETOM aHalM3a UMEIOIINXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSTEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIHLTATOB
1EJISIM, OIIEHUBATh PUCKH MOCIICICTBUIN AEATEILHOCTH;
KOOPJAMHUPOBATh W  BBHINOJNHATH pabOTy B YCJIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciegoBarebCKue 1eiCTBUSA:
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
(puznyecKkoil HayKu;



BJIaJICTh HABBIKAMH YUE€OHO-UCCIEA0BATEIHCKON U MPOEKTHOU eI TEIbHOCTH
B 00J1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB pelIeHusl 3a/iay (PU3UYECKOTO COJEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETAlY, NPeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3M MW aKTyaJIM3UpPOBaATh 3ajady,
BBIIBUTATh TUIOTE3y €¢ PEIICHUS, HAXOIUTh apryMEeHThl JJid JO0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJIU3UpPOBaTh TMOJYYECHHBbIE B XOJE pEUICHUS 3aJlaud pe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBHUSIX;

CTaBUTh MW (HOpMyIUpoBaTh COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOMN
NeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETCHHBIHN OIIBIT;,

yMETh TMEPEHOCUTh 3HaHUs 1O (U3MKEe B MPAKTHUUYECKYI0 00JIacTh
KU3ZHENICSITEIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEU, TIPEJIaraTh OPUTMHAIBHBIC MMOAXObI U PEUICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUSI.

Pab6ora ¢ ungopmanmei:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMaUu (PU3UIECKOTO COJEpPKAHUS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBISATh TOUCK, aHaju3,
CUCTEMATH3AIMI0 U WHTEPIPETalni0 WHOOPMAIIUU Pa3IMYHBIX BUIOB U (PopM
MpeACTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH;

WCITOJIB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TUTHCHBI, PECYypcOoCOepeeHHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(pOpPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHA4YeHUs MH(POPMAIMK U TIEJICBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiH.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBHUS:
OCYIIECTBJISATh OOIIEHHE Ha Ypokax (U3MKH W BO BHE-YPOUYHOMU
NEATENBHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMd M CMSr4arth
KOH(JIUKTHI;

pPa3BEpPHYTO W JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JCHCTBHM C y4e€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHA KOJUIEKTUBA;

OpPUHUMATh II€Td  COBMECTHOWM  JIEATENbHOCTH, OpPraHU30BBIBATH H
KOOPAMHUPOBATh JIEHCTBUS O €¢ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenarTb poJid C YYETOM MHEHMM Y4YaCTHUKOB, OOCYKIaThb pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa MU KaXJIOrO0 yYaCTHHKAa KOMaHJbl B
oO1Iui pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKThI, OLEHUBaTh HUIEH C MO3UIUM HOBHU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYHIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHNE, OBITH MHUITHATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE Y4eOHbIE AeHCTBUS
Camoopranuzanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHHS PAcUCTHBIX M KAaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOThI ¢ yUETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jenatb OCO3HAHHBIA BBIOOP, ApryMEHTHpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO J3PYIUIIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHAIbHbIA HHTEJJIEKT:
1. maBaTb OIIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBHI B
NEeATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;
2. BIaJeTh HABBIKAMH T[IO3HABATENbHOM pedIEKCUU KaK OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUM U MBICTUTENBHBIX MPOLECCOB, X PE3YIbTATOB
1 OCHOBAHMUM;



3. UCHoab30BaTh NPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalllu, BBIOOpa BEPHOTO

peleHus;

4. yMeTb OLEHHMBAaTh PUCKM UM CBOEBPEMEHHO MPUHUMATH PEHICHUS MO X
CHW)KECHHUIO;

5. ONpUHUMAaTh MOTHUBBI U apryMEHTBI TPYTUX

npu aHaJINn3e pPE3yIbTATOB JIEATEIBHOCTH;

6. MpUHUMATH ce0sl, MIOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

7. pUHUMATh MOTHBBI u apryMEHTBI JIPYTuX npu
aHann3e PE3YNBTATOB JIEATEIbHOCTH;

8. MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHMOKH.

B npouecce NOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrPAMMBbI
mo ¢u3nKe IS YPOBHS CpEIHEro oO0mero o0pa3oBaHUS y OOydYarOIIHUXCS
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN UHTEJIEKT, IIPEANOIAraro I
Cc(OPMHUPOBAHHOCTbD:

1. caMOCO3HaHMsI, BKJIIOYAIOLIETO  CHOCOOHOCTh  TOHHMMAThb  CBOE
HSMOILIMOHAJIBHOE  COCTOSIHME, BUAETh  HANpPAaBICHHUS  Pa3BUTHUSA
COOCTBEHHOW AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

2. caMOperyjaupoBaHMs,  BKIIOYAIOIIET0  CaMOKOHTPOJb,  YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOC IOBEACHHUE, CIOCOOHOCTH
aJanTHUpOBaTbCd K SMOLUMOHAIBHBIM HW3MEHEHHMSM W IPOSIBIATH
THOKOCTbh, OBITh OTKPBITBIM HOBOMY;

3. BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHUKECHUIO
eI W yCIexy, ONTHMHU3M, MHULIMATUBHOCTb, YMEHHE JI€WCTBOBATH
HUCXOS U3 CBOMX BO3MOXKHOCTEH;

4. sMIaTuy, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JIpYTMX, YYUTBHIBaThb €ro MHpU OCYLIECTBIECHUU OOLICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

5. cOUMaNbHBIX HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BBICTPAUBATh
OTHOILIEHUSI C IPYTMMHM JIIOJIbMHU, 3a00TUTHCS, MPOSIBIATH MHTEPEC U
paspeniaTb KOH(QIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K xoniy oOydenuss B 12 kiacce mpeaMETHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHUIA:

1.1eMOHCTpHUPOBATh HAa MPUMEpaxX Poiib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN JAEATEIBHOCTH JIFOJICH;

2.y4UTHIBaTh TPaHUIIBl MPUMEHEHHUS HW3YYEHHBIX (PU3HMUYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEPIIUAIbHAs CUCTEMA OTCYETA, A0COIIOTHO TBEPIOE TEIIO,
UJealbHbIi a3, MOJEIU CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPIBIX TEJ, TOYCUHBIH
ANEKTPUYECKUH 3apsij] IPU PEIIeHUH (PU3NIECKHUX 3a/1a4;



3.pacnio3HaBaTh PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMAaJICHHE Tel, JIBIXKEHHE IO OKPYXHOCTH, WHEpIIHS,
B3auMojieiicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
Y TBEPJBIX TE€J, U3BMEHEHHE 00bEMa TeN MPU HarpeBaHUM (OXJIAXKIECHHUH), TEMI0OBOE
paBHOBECHE, WCIIAPEHHE, KOHICHCALMS, IUIABJICHUE, KPUCTAJUIM3aLHUs, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
COCylE, CBSI3b MEXKJIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B  HM30Ipolleccax,
ANIEKTpU3alKS TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

4.0MUCHIBATh MEXAHUYECKOE JBIKECHHUE, UCTIONB3Ys (PU3NUECKUE BEITUYUHBIL:
KOOpJIMHATA, NYyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, Ccuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIrusl, MEXaHU4YeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINKUCAHUU TMPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, UX OOO3HAYCHUS W CIAUHUIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (U3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

5.0NHCHIBaTh M3YYEHHBIEC TEIUJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (U3MYECKHE BEIMYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KHMHETUYECKAsl SHEPTUsl XaOTUYECKOrO JBHKEHUS MOJEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI JHEprus, padbora rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3MUECKUH CMBICI HCIOJIB3YEMbIX BEJIWYWH, WX
0003HAaUeHUS W E€IUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

6.0MUCHIBAaTh ~ HU3YUYCHHBIE  DJICKTPUYECKUE  CBOMCTBA  BEHIECTBA U
AJEKTpUYECKUE SBJICHUS] (MPOIECChI), HCMONb3Yysl (PU3HUECKHE BEJIUYUHBIL:
AIEKTPUUECKUHN 3apsij, JIEKTPUUYECKOE TMOJie, HAMPSHKEHHOCTh MOJIS, MOTEHIUAM,
Pa3HOCTh TOTEHIIMAIOB;, MPU OMHCAHWUU TPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI HCIOJNB3YEMBIX BEJIWYMH, HMX OOO3HAYCHHS M CJAWHHIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUMHY C JAPYTUMHU
BEJINUYMHAMU;

7.aHanmU3UpOBaTh (PU3MUECKHUE MPOIIECCHl U SBJICHHUSI, UCIIONIB3Ys (Pr3nyecKkue
3aKOHBI ¥ MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTtenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHECHHMS MEXAHWYECKOW OHHEPrHH, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHIIAIN CYMEPNO3UIMA CHWJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCYETa, MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEHE KUHETUYECKON IHEPTUM TEIUIOBOTO JABUKEHHSI MOJIEKYI C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KymoHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;

8.00BSCHAT, OCHOBHBIC MPHUHILMIBI JCHCTBUS MAIIMH, TNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHs UX O€30MaCHOTO HCIOJIb30BAaHUS B
MOBCEAHEBHOM JKU3HU;

O.BBITIOJIHATH JKCHEPUMEHTHI MO HUCCIEIOBAHUIO (U3MYECKUX SIBICHUM U
IPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH, TpPHU 3TOM
dbopMmynupoBath MpobeMy/3amady ® THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
co0upaTrh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

10.0CylIeCTBIAATh NPsIMbIE U KOCBEHHBIE M3MEPEHUS] (PU3NUYECKUX BEITUYMH,
IIPU STOM BBIOMPATH ONITUMAJIBHBINA CLIOCOO M3MEPEHUS U HCIIOIb30BaTh U3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

11.uccnenoBarb 3aBUCUMOCTA MEXIy (HU3UYECKUMHU BEIMYUHAMHU C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B
BHJIE€ TaOJINII U TPa(UKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

12.cobntonaTh mpaBuiia 6€30MacHOTO TPy/a MPU MPOBEACHUM UCCIICIOBAHUN
B paMKax Y4eOHOTO SKCIIEpUMEHTA, YYEOHO-UCCIIENOBATEIbCKON M IPOEKTHOM
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMNCTB M J1aOOpaTOPHOIO
00opyI0BaHuUS;

pemarb pacyeTHblE 3aJaud C SBHO 3aJlaHHOM (DU3MYECKON MOJETBIO,
UCIIONb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaNIM3a YCJIOBUS 33/1a4u
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIIACIATh (PU3MUECKUE BEIMYMUHBI U (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ PEIIeHHUs, MPOBOJUTH PAcueThl M OLIEHHWBATH PEaIbHOCTh
MOJTy4YE€HHOTO 3HAYCHUS (PU3UUECKON BEITMUUHBL

peliaTh KaueCTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
LETIOYKY PACCYXKIEHUM C OMOpOM Ha M3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKHe ABICHUS,

UCIOJIb30BaTh Opd  pelieHMd  Y4eOHBIX  33Jad  COBPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y TIpE/ICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIpPHON MH(OpMaUK, MOTYy4YEHHOH U3

Pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMALHUIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETUUYCCKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW JKU3HH
Uit obecrieueHusi 0€30MaCHOCTH NIPU OOpalllEeHUuU ¢ MPUOOpaMU U TEXHUYECKUMU



yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
NOBEACHUS B OKPYXKAIOILEeH Cpesie;

paboTaTh B TIpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYMIIbl, PAalHOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YUaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIIEMBI.

K koHiy oOyuenus B 12 KJjacce mnpeaMeTHblE pe3ysibTaTbl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uKu B (HopMHUpOBaAHHUH
COBPEMEHHOM Hay4yHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUN, B MPAKTUYECKOW JEATEIBHOCTH JIOJIeH, IEIOCTHOCTh U E€AMHCTBO
$u3znYeCKOi KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (U3HUYECKUX MOJIETeH:
TOYEYHBIA AIEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, SAICPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjipa IpHU PEIICHUH (HU3HUECKUX
3a/ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOW (DM3UKH: 3IEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACUCTBUSA TOKA, B3aMMOJEHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJS HAa
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, MPSMOJMHEMHOE pacnpoOCTpaHEHUE CBETa, OTPaKEHUE, NPEIOMIICHHE,
uHTepdepeHus, audpakus ¢ TNOJgpU3alUs CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdext (poTodrddhekT), CBeTOBOES AaBieHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaJNOAKTUBHOCTE;
ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NIPOBOJUMOCTh  Pa3jIUYHbIX  Cpel) U

AJIEKTPOMAarHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3HUECKUE BEIUYUHBL:
JJIEKTPUYECKUHN 3apsll, CWJIA TOKA, JJIEKTPUYECKOE HAIPSKEHUE, DJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUUAJIOB, 3JEKTPOABMKYIAs cujia, padoTa TOKa,
MHIYKIUS MarHUTHOTO MOJisA, cuia Ammnepa, cuia JlopeHua, MHAYKTUBHOCTH
KAaTYLIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJI€H, MEPUOJ M 4YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3apsl M CHja TOKa B Tpollecce
FapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHMM, (OKycHOe paccTosHue H
ONTHYECKas CHUJIa JIMH3bI, IPU OMUCAHUU MPABHIIBHO TPAKTOBATh (PU3NUYECKUUN
CMBICJI HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U E€IUHHULBI, YKa3bIBaTh
(GopMysibl, CBS3BIBAIOIIME JIAHHYI0 (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
bu3uYeCKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHOJI TIOTypaciiajia, YHEPTUsl CBSI3H
QTOMHBIX Si7Iep, NPH OIKMCAHWHM TMPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI
WCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W E€IUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIHMYUHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BEITUYMHBI,

aHAJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBICHUSA, UCIONB3Ys (U3UYCCKHE
3aKOHBI M TIPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MAPAJIICIBHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Joyns—JIeH1a, 3aKOH 3JIEKTPOMAarHUTHON
WHJIYKIINH, 3aKOH MPSAMOJIMHEHHOTO PaclpOCTpPaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE DiHIITeiHA a1 (hoTodddekTa,
3aKOH COXPAaHEHUs SHEPryud, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MacCOBOr0 4HWclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKO€ BBIPAXKEHUE U YCIOBUS (TpaHMIlbl, OO0JIaCTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBa€MOE IIJIOCKUM 3€pKalioM,
TOHKOM JINH30M;

BBITIOTHATh HKCIEPUMEHTHI MO MCCIAEAOBAHUIO (PUBMYECKUX SIBICHUU U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpobJeMy/3adady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U HWCIOJb30BATh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3UYECKUX BEJIUYUH C HCIOJb30BAaHUEM
NpSIMBIX HM3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNIaTh BHIBOBI 10 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOJII0IaTh MpaBwmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEILCKON W IMPOCKTHOU
JEATEIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opyI0BaHuUs;

pemarh pacueTHBIE 3aJa4¥ C SBHO 3aJJaHHOW (DU3WYSCKOM MOJICIIBIO,
UCTIONB3Ys PU3MUECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U



BBIOUpaATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBIE IS €€ peIIeHUs, IPOBOIUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYCHHSI (PU3MUECKON BETUYHHBI;

pelaTh Ka4eCTBEHHBIE 33a/]a4i: BHICTPAUBATh JIOTHYECKU HETIPOTHBOPEUUBYIO
IETI0UKY PacCyXIEHHI C ONMOpOi Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
bu3ngecKue SBICHUS;

UCTOJB30BaTh ~ MPH  pElIeHMH  Yy4eOHBIX  3aJa4  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIIH
¥ TIpe/ICTaBJICHUs Y4eOHOM U HayYHO-TIOMYJISIpPHON HH(POPMALIUH, TTOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TMPHUHLMUIBI JCHCTBUA MAallMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUA UX 0€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HM,

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(UZHUKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHI;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA 1O (PU3MKE B MOBCEIHEBHOW >KU3HH
Uit o0ecrieyeHus: 0€30MacHOCTH MPU OOpAILEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbsS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIeH cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3jIMYHBIX COLHUAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO pACIpenemsaTh OO0S3aHHOCTH U
TUTAHUPOBATh JEIATEIFHOCTh B HECTAHJAPTHBIX CHUTYaIlUsIX, aJeKBaTHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
HaunmeHoBaHmue pa3aesioB U TeEM nudpoBLIe
Ne n/mm P Konrtpoasubie | Ilpakrnyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTsbI
pecypcbl
Paznen 1. DPUSUKA U METObI HAYYHOI'O ITIO3HAHUSA
1.1 dusrka 1 MeToabI HAYYHOT'O MO3HAHUS 2 bubmorexa LHOK
’ A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazngen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6morexa HOK
https://m.edsoo.ru/7f41bf72
bub6nmunorexa LIOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bubmunorexa IIOK
23 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/ 74172
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 | bubmuoteka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
b K
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 nomorexa O
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6muorexa [IOK

da30BbIE IEPEXOABI

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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka LIOK
1 MEKTPOCTATHKA 10 https:/m.edsoo.ru/7f41bf72
40 ITocTOsIHHBIN EKTPUYECKUI TOK. TOKH B 10 bubnuorexa [IOK
’ pa3UYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 20
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64



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

12 KITIACC

Kosaun4vecTBO yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne n/n P Kontpoabnbie | IlpakTnyeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOJJNHAMUKA
11 MarnuTHOe noJie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [JOK
’ UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHbI
71 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 | bu6mmoreka [LIOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U JJIEKTPOMarHUTHbIE 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI crienUaILHON TEOpUU 4 | bubnmnoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 C) i 6
JICMCHTBL KBARTOBOH OTTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aroma 4 bubmuoteka [IOK



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 s11po

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTHl ACTPOHOMUU U aCTPOPU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64



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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
Konu4yecTBo yacos DJIeKTPOHHBIE
Ne Hara muppoBbIe
Tema ypoka Konrpouabsnsie | IlpakTuyeckue p
n/n Bcero U3y4YeHU S oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypcsl

| PeseprHbIit ypok. O600maronmii ypox | bubnuorexa LIOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6¢c
Ponb u mecto ¢usuku B

) (dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4HOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
INPAKTUYECKON e TEIbHOCTH JI01eH
MexaHn4yeckoe JBUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bu6mmoteka [IOK
nBUKeHHUs. llepemenienne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NPSIMOIMHEHHOE 1 bubmuoteka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muotexa [IOK
TIBIDKEHHE https://m.edsoo.ru/ff0c372¢
CBoOoHOe maieHue. Y CKopeHue bubnmnoreka [JOK

6 1
CcBOOOJHOTO MMaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

7 I[p A B —— ] bubmuoreka IIOK

b
BIDKEHIC MATCPHATLHOM TO © https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU

2 [TpuHnmmn oTHOCUTENBHOCTH [ anmuies. 1 bu6mmoreka [IOK

HuepruansHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c8f6c
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
https://m.edsoo.ru/ff0c3be8

ITepBbiii 3akoH HproTOHA

Macca tena. Cuna. [punnun

[ToreHuunanpHas 3HEprust ynpyro

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa LOK
ynep ) p N https://m.edsoo.ru/ffO0c3be8
HrloToHa A1 MaTepranbHOM TOUKU

10 Tperunii 3akoH HeroToHa 115t bubnuorexa [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOTO Tsrorenus. Cuna

bubmuoreka [IOK
11 Tsokectu. [lepBast kocMuueckast
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka LIOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdunmeHt tpenus.

13 Cuna cl(j)n OTI/IBJISIE)I/CII; apu ,I[BI/II:KGHI/II/I Bubmaorexa IIOK

p p https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTU WUJTU Ta3e
[TocTynarenbHOE U BpalaTeabHOE

14 JIBUXKEHHE aOCOMIOTHO TBEPOTO Tela. bubnmnoreka [JOK
MowmenT cunsl. [Inedo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuoreka [{OK
Nmnynbe cumbl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBH>KEHUE
PaGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnuoteka [JOK
MaTepuaabHOU TOuYkH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOU DHEPrUU

17 [ToreHuunanbHas SHEPTHUSL. bubmmoreka LIOK

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEPTHUs Tesla BOIU3U
MOBEPXHOCTU 3eMITU

18

[ToreHnMambHBIE U HETIOTCHIIUATBHBIC
cuitbl. CBs3b pabOThHI
HEIMOTCHIINAJIbHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOUI SHCPTHUU CUCTCMBI TCJI.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI C
W3MCHECHHUEM MEXaHUYECKOUN SHEPTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/ff0c478¢c

20

KonTponbhas pabota o teme
«Kunemaruka. Jlunamuka. 3aKOoHbBI
COXPAHEHUS B MEXAHUKE»

bub6nmunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nsxkenue. Auddysus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu CTpoeHHUS ra30B, KUIKOCTEN
U TBEPIBIX TE

https://m.edsoo.ru/ff0c478c

23

Macca monekyn. KonuuectBo
BemectBa. [locrosinHas ABorazipo

https://m.edsoo.ru/ff0c478c

24

TennoBoe paBHoBecue. Temneparypa
u e¢ u3mepenue. lllkana remneparyp
enbcus

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
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Wneanpuerii raz 8 MKT. OcHoBHOE

bub6mmoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa

%6 CpeHEe KHHETUYECKON SHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneripona

27 3akoH JlaapToHA. ['a30BbIC 3aKOHBI https://m.edsoo.ru/ff0c478¢
JlaboparopHast paboTa

28 «lcenenoBatne 3aBHCHMOCTH MEX LY https://m.edsoo.ru/ff0c478¢
napameTpaM# COCTOSHUS
pa3peskeHHOTro ra3a»

79 W3omnporuieccel B 11eanbHOM ra3e u ux bu6mmoreka LIOK
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 croco0OnI e€ m3MeHeHus. KoanuecTBo bu6mmoteka [IOK
TEIUI0THI U paboTa. BHyTpeHHs4 https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATTHHOTO
raza

31 Buas! Terionepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5¢36
VY nenpHast TETIIOEMKOCTH BEIIIECTBA.

0 KonunuecTBo Tennotel npu bubmmoreka LIOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5¢c36
porece

3 [TepBblii 3aKOH TEPMOJMHAMUKY U €TO bubmmoreka LIOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTtumocTs mporieccoB B bubmuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpuniun peiictBus u KITJ[ TenmoBoi

bubnunorexa LIOK

35
MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{ https://m.edsoo.ru/ff0c478c
9 e s
37 KOTOTHHACCKAC HPODICMET https://m.edsoo.ru/ff0c478c
TETI0HEPTEeTUKU
38 O6o6maromuit ypok «MomnekynspHas bubnunorexa LIOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontpoabnas pabora mo teme
39 «MonpeK v\ HE?[ ¢uzuka. OCHOBBI brbmiorexa HOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue U KOHIEHCALIUSL. bu6mmoreka [LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcoiroTHas ¥ OTHOCHTEIbHAS
41 BIAXXHOCTH Bo3yxa. HacweImenabIin bubmrorexa HOK
Ayxa. - https:/m.edsoo.ru/ff0c64d8
nap
TBeépnoe Teno. Kpucramumueckue n
amopduble Teaa. AHU30TPOIIHS
42 CBOfII)((li")FB KpHCTAJIJIOB }KTI}) KHe bubmrorexa HOK
P ’ . https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepUAIIbI
[InaBneHue u KpucTaIM3aIus.
bubnunorexa LIOK
43 VY nennHas TEIJIOTA MJIaBICHUS.
https://m.edsoo.ru/ff0c6708
CybOnumarnus
bubnunorexa LIOK
44
YpaBHEHNC TeMIoBOro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tel. IIeKTPUIECKUn bubnmnoreka [JOK
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3apsna. ,Z[Ba BHU/JIA 3JICKTPUICCKHUX
3apsa0B

https://m.edsoo.ru/ffO0c6bcc

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U

bub6mmoteka LIOK

46 MOJIYITPOBOJTHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. TouedHBIN 3IEKTPUUECKUN buGnuorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3unuu bubnmoreka [JOK
ANEKTPUYECKUX TToneH. JInnuun https://m.edsoo.ru/ffO0c6df2
HaIpsKEHHOCTH
Pabota cun anexkTpocTaTuuecKkoro
bubnunorexa LIOK
49 nois. Ilorennuan. PasHocTh
https://m.edsoo.ru/ff0c6£f00
[IOTEHIINAJIOB
ITpoBOIHUKY U QUIIIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM H(I)DJ'IC bubnmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas NpOHUIIAEMOCTh
bubmuorexa IIOK
51 DaekTpoeéMKkocTh. Konaencaro
p A P https:/m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCaTOpa. DHEPrus 3apsHKEHHOTO bubnmorexa LOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JIaboparopHas padora "U3mepenne
53 PATOPHA paboT MeP HH https:/m.edsoo.ru/ff0c478¢
ANEKTPOEMKOCTH KOHAEHCcAaTOpa
[IpuHUMI 1EUCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIIUPOBAIHLHOI'O https://m.edsoo.ru/ff0c478c

ammapara, CTpyHHOIro IpUHTepa.
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DneKTpocTaTUUeCcKast 3allluTa.
3azemiieHue AIeKTPOnpruOopoB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akoH Oma Jist
y4acTKa Ieru

https://m.edsoo.ru/ff0c478c

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COCANHECHHE
npoBoAHKUKOB. JIabopaTopHas paboTa
«3y4yeHne CMEIaHHOTO COeTMHEHUS
PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma A1is MOJTHOM (3aMKHYTO )
anexktpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucrounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7aec0

59

DIeKTpOHHAs MPOBOAMUMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI MECTAJIJIOB OT
Temmeparypbl. CBepXIpOBOAUMOCTD

https://m.edsoo.ru/ff0c478¢c

60

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ff0c478c

61

[ToympoBOTHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoauMocTh. CBoMCTBa
p—n-niepexona.
[TosrynpoBOIHUKOBBIE TPUOOPHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae
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62

DJIEKTPUUYECKUI TOK B paCTBOpPAX U
paciuiaBax 3JeKTPOJIUTOB.

3JI€KTpOJII/ITI/I‘-I€CKaSI Jucconuanus.

DNEKTPOIn3

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUI TOK B razax.
CaMOCTOSTENbHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. [1na3zma
DneKTpuuecKue Npuodopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npumeHenue. [IpaBuia TeXHUKH
0e30MacHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

KonTponbhas pabota mno teme
«Qnexkrpocratuka. [locTosiHHBIHI
ANEKTpUYECKUil TOK. TOKHU B
Pa3IMYHBIX Cpeax»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8a8a

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

64
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12 KITIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
(]
J:;-H Tema ypoka Beero Konrtpoabubie | IlpakTnueckue fl[:;:eﬂﬂﬂ :;I}()l;l;zl:;fenbnme
padoThI padoThbI pecypest
[TocTOsIHHBIE MATHUTHI U X

| B3auMoJielcTBUE. MarHuTHoe I0JIe. | bu6mmoreka [IOK
Bekrop maruuTHOM MHAYKUMHA. JIuHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIyKIIUU
MarsnuTtHoe noJie MpOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. | bubnuotexa [JOK
B3aumoneiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue | | bubnuoreka [IOK
MAarHuTHOTO IT0JIA KaTYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJIS Ha
NpOBOAHMK ¢ TOKOM. Cuia Amnepa.

4 JlaGopaTtopHnast pabota 1 | bubnuotexa [JOK
«Uccnenosanue neicTBUSA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy €
TOKOM
JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYLTYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubmmoreka [LIOK
Cuna Jlopenma. PaboTa cubt https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuU. DJC 1

WHIYKIIUW. 3aKOH 2JICKTPOMArHUTHOMN



https://m.edsoo.ru/ff0c9778
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uHaykiuu Papanes

JlaGopaTopHas pabota

7 «HccnenoBanue sIBIeHUS bubmiorexa LHOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON UHIYKITUW))
NuaykTuBHOCTSH. SIBIEHUE
g camouHAykiuu. 3J1C caMOMHIYKIIUU. bu6nuoreka [IOK
DHeprusi MAarHUTHOTO TOJISI KATYIIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHu4eckue ycTpomucTBa U UX
MPUMEHEHHUE: IOCTOSTHHBIC MATHUTHI,
9 3JIEKTPOMATrHUTHI, DJIIEKTPOABUTATEND, https://m.edsoo.ru/ff0c478c
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb
10 O6o6mmarmuii ypok «MarauTHoe bubnunoreka [IOK
noJie. DNeKTPOMArHUTHAS MHAYKITUS» https://m.edsoo.ru/ff0cab82
KonTponbHnas pabora no teme
11 «MarauTHoe 1101 bubmmorexa [IOK
' https://m.edsoo.ru/ff0cad58
DNIeKTpOMarHuTHasE UHTYKIIHS
CB00OOgHBIE MEXAHNYECKIE
konebanus. [[apmoHnueckue
12 KoneOanus. YpaBHEHHE bubmmorexa [TOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue snepruu
JlaGopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
13 g . https://m.edsoo.ru/ff0c478¢c
neproaa MajblX KoJleOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcCChI TPy3a»
N bub6anorexa LIOK
14 Koneb6arenbupiii KOHTYp. CBOOOIHBIC 1

https://m.edsoo.ru/ff0cb820
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OJICKTPOMAardiuTHBIC KoJIeOaHHs B
nacajlbHOM KosiebaTeIbHOM KOHTYpPC.
AmnHanorus MECXKAY MCXaHUYCCKHUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHEHHSI SHEPTUH B UICAUTHHOM
K0JIeOAaTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyXarOMIUX
KoyieOaHusX. BeIHYXIeHHbIC
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

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

17

[lepemennblit TOk. CUHYCOUJANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSHKEHUS

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

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE 3JIEKTPUYECKOT 0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUU JJIEKTpornepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUH B IOBCETHEBHOM
KU3ZHU



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

MexaHHUEeCKUE BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. CkopocThb

bubmuorexa [JOK

21 pacrpoCTpaHeHUs U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle v IPOIOJIBHBIE BOJIHBI
” 3BykK. CkopocTh 3ByKa. [ poMKOCTH bubnmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBOMCTBa M CKOpocTh. [1Ikana Brbmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHUUIBI paTuOCBS3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Pagnonokanys
)5 KonTtponpsHas padora «Konebanus u bubnuoreka [LIOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE paCcIIPOCTPAHEHHE
%6 CBETa B OJJHOPOJHOM CpeIE. bubnuotexa [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHHH B IJIOCKOM 3epKalie
[Tpenomnenue csera. IlonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHslit bubnuoreka [IOK
YIr'OJI MOJITHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’keHUsI
29 JlaGopatopHas pabota «/3mepeHue bubnuoreka [IOK
IOKa3aTeiIs IPeIOMIIEHUA CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenune n3obpaxeHuii B bubmuorexa [JOK
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nuH3e. DopMyna TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHas pabota

31 «UccnenoBanue CBOUCTB
M300payKeHUH B JIMH3AX)»
Hucnepcus cera. ClnoxHbBIN COCTaB
0 6enoro ceera. L{ger. JlaGoparopHas
pabora «Habintonenue aucrnepcuu
CBETa»
3 WnTepdepenmus ceera. Audpaxmus bubnuoreka [LIOK
cBeta. JludpakimoHHAs peIIeTKa https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuveckre MpuOOPsI M YCTPOHUCTBA U
YCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
['panu1IBl TPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. [locTynaTel bubnuoreka [IOK
CIIeLIMaTIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
P bu6nmmoreka [IOK
37 3ame/yIeHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfad42
JUTMHBI
DHeprusi ¥ UMIYJbC PENSATUBUCTCKON
38 gacTUIbl. CBSI3b MacChl C DHEPTUEH U Bubmaorexa LJOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
KonTtponpHas padora «OnTuka.
P P . bubmuorexa [IOK
39 OcHOBBI crielMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf610
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®otonbl. Dopmyina [1nanka. Dueprus

bu6mmoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCTETOBAHUE BuG OK
41 doroaddexra. OnbiTe A. T nomoreka L1
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrddekra. YpaBHEeHHE
42 3ﬁHMTe§Ha nji(b@omaq)g)ema Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» gporodddexra
Hasnenue cBera. Onwite [1. H.
. bubnuotexa [JOK
43 JleGeneBa. XUMHYECKOE JEICTBUE
https://m.edsoo.ru/ff0d04a6
cBETa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOANO]]
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmoreka [IOK
KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnBITEI
46 Pezepdopna o paccesHuO 0-4acTu bubamorexa HOK
POOPA p - https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozienb aToma
bu6nmmoreka [IOK
47 I1 b
OCTYTIaThl bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u nornoinenue GOTOHOB
48 o I/I}l]'lqe €XO0J€ aToMa C O Ho(blio OBHS bubnnorexa [IOK
p p A . A M https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyrou. Buael criekTpoB
BomHoBEIE cBolicTBa yacTHIl. BOJIHEBI
. bubmuorexa [JOK
49 ne bpoina. KopnyckynsipHo-

BOJIHOBOM AyaJin3M. CroHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHY)XXICHHOC U3TTYy4YCHHUC

50

OTkpbITHE PaUOAKTUBHOCTHU. OMBITHI
Pesepdopaa no onpenenenuo cocrasa
PaZMOaKTUBHOTO U3ITYYCHHUS

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

51

CaoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusaue
pPaZlMOaKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI

52

OTkppITHE TPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['amma-usimydenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peaxTop. [IpoGrieMsbl, mepcreKTUBEI,
JKOJIOTUYECKHUE ACIIEKTHI SAEPHON
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3uTpoHa. MeTo el HaOIIOIeHUS U
PEruCTpaLUM DIIEMEHTAPHBIX YACTHIL.
Kpyrnsiii cron «@yHaaMeHTaIbHbIE
B3auMOJeUCTBUA. ENMHCTBO
(UBUIECKON KapTHHBI MUPaY

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nn0ro HeOa. Co3Be3aus,
HpKI/Ie 3Bé3HBI, IIaHETHhI, UX BUIUMOC
nBroxenue. ColIHeUHas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CostHLA U 3BE3]1



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

57

3BE3/b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoeHue 3B¢311. COBpeMEHHBIE
MPEICTABJICHUS O TPOUCXOXKICHUH U
sBostrorny CoJHIIA U 3BE3]

58

Muneunsiii [Tyt — Hama [NaakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuxe. ['anaktvku. YepHbie
JBIPBI B SIAPAx TaJlaKTUK

59

Bceenennas. PazOeranue ranakTuk.
Teopus bonbmoro B3peIBa.
PenukToBOE nM3nmyueHue.
MeraramakTka

60

Hepemiennsie mpobaeMbl aCTPOHOMHH

61

KonTtponbHas pabora «I1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKID)

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOHN cdepax AesITeTbHOCTU
YyeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

Ob6o6maromuit ypok. Posb
¢buznueckoit Teopun B GOPMHPOBAHUN
IpeCTaBICHUN 0 PU3NIECKOM
KapTHUHE MHUpa




OBIIEE KOJIMYECTBO YHACOB I10
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

®usuka 10,11 knacc .ba3oBbIil ypoOBEHb,
[TypeimieBa H.C., BaxxeeBckas H.E., Ucaes J[.A.

u3zaTenbcTBO: Jpoda

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU

HUHTEPHET
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