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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YPOBHSI Ha YPOBHE CPEIIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHHUI 1 TPEOOBAHUI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmsl, npeacTtaBieHHbix B PI'OC
COOQO, a Taxxke ¢ yuérom (enepanbHOil paboueil mporpamMmbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanusa yueOHoro npeamera «Pusnka» B 00pa30BaTeIbHbIX
opranmsanuax  Poccuiickon — dPepepanuu, — peaM3yIOIIUX  OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMmbl 1O (PU3MKE HAMpaBiI€HO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHbl Mupa oOyuvarommxcs 10-11 kmaccoB mnpu
oOyyeHMM uX (@u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO  noaxoxa. [lporpammMa 1o  Qu3MKE  COOTBETCTBYET
tpeboBanusiMm ®PI'OC COO k muaHUPYEeMbIM JIMYHOCTHBIM, HPEIMETHBIM U
METaInpeIMETHBIM pe3yibTaTaM OOy4YEHHUs], a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3aluyd  MEXIPEIMETHbIX CBA3€d (U3MKUM C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TIpeAMeTamMu. B Hell omnpenensitoTcsi OCHOBHBIE UENH H3YyYEHHS
($U3HMKK Ha ypOBHE CpeHEro oo1ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YJIbTaThl
OCBOEHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MpPEAMETHbIE (HA
0a30BOM ypOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBbIC PE3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeaMera «@u3nka» 1o rogam oOy4eHHsl.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMas B
KayecTBEe Y4yeOHOro mpeAaMeTa B IIKOJIE, BHOCHT CYIECTBEHHBIH BKJAJ B
cucteMy 3HaHMi 00 okxpyxkawoomem wmupe. IlkonbHBIA Kypc QUMK —
CUCTEMOOOpa3yIoMi ISl €CTECTBEHHO-HAYYHbIX Y4Y€OHBIX MPEIMETOB,
NOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SBJICHUM,
U3y4aeMbIX XUMHEH, Ouosorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKTHMBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUU OINpeesseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUWA B c(epe SHEepPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMHU M JApyrux. W3yueHune QU3MKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHHWE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYaroluxcsi, B
(dbopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHbIMA METOJ TO3HAHUSA MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca Qusuku ajis YpOBHSI CPEeAHEro oOmiero oOpa3oBaHUs
NOJIOKEH PsIi MJIEH, KOTOPblE MOXHO pacCMaTpuBaTh Kak MPUHIIMIBI €ro
OCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJISAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH Marepuan Kypca (PU3HKU
o0beMHEH BOKpPYr (u3MuecKuX Teopuil. Benymmm B Kypce sBIsercs
(dbopMHpoOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BELIECTBE U
ToJIeE.

Hoesn eymanumapuszayuu. EE peanmsanus NpeANnonaracT UCHOIb30BaHUE
TYMAHUTAPHOTO NOTEHIHANAa (PU3UYECKON HAayKH, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTUEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIPOOIeMaMH.



Hoess npuxnaonou nanpasnennocmu. Kypc dusuku mnpeanonaraer
3HaKOMCTBO C INHPOKUM KPYrOM TEXHHYECKHMX H TEXHOJIOTHUYECKUX
NIPUIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS SJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS
npo0iieM  palMOHATILHOIO  MPUPOJONOJIB30BAaHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

CTep>KHEBBIMH dJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHETo OOIIero
oOpa3oBaHus ABJIAIOTCS pu3nUeckre Teopuu (GopMHpPOBaHUE MPEACTABICHHUIN O
CTPYKTYype MOCTPOCHHS (PUZNIECKON TEOPHH, pOiu (DyHTaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O MPHUPOJAC, TPaHHUIIAX
NPUMEHUMOCTH TEOpWH, JUIsl ONMHCAHHS €CTECTBEHHO-HAYUYHBIX SBICHUNA U
MIPOIIECCOB).

CuCTeMHO-ACITENPHOCTHBI TOAX0J B Kypce (HU3UMKHA pealn3yeTcs
MPEXKJE BCEr0 3a CYET OpPraHu3alMu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuaromuxcsi. [[nsi 6a30Boro ypoBHsI Kypca (PU3HKU — 3TO HCMOJIb30BAHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOoTOpble B mporpamme 1o (u3uke OOBEIUHEHBI B OOUIUMK CIHCOK
YUYEHHYECKUX TMPAKTHUYECKUX paboT. BeimeneHne B yKa3aHHOM MEpeyHe
1a00paTOPHBIX paboOT, MPOBOIUMBIX JJIsi KOHTPOJISI M OLIEHKH, OCYIIECTBIISETCS
y4acTHUKaMu 00Opa30BaTeIbHOTO Ipolecca MUCXOAsl U3  OCOOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHera ¢usuku. [Ipu 3TOM oOecneumBaercs
OBJIaJICHHE OOYyYaIOIUMHUCS YMEHHSIMH TPOBOAUTH KOCBEHHBIE H3MEpEHHUS,
MCCIIEJIOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH U TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEIOKECHHBIX THIIOTE3.

bonpiioe BHUMaHME yaenseTCsl PEHICHUIO PAcUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu 5TOM [1s1 pacu€THBIX 3a]]a4 MPUOPUTETOM SIBIISIOTCS 33724 C SIBHO
3aJJaHHOM  (PU3MYECKOW MOJEIIbIO, IIO3BOJISIOIIME MPUMEHATh HW3YUYEHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaKk U MHTETPUPYS
3HAHUS W3 pas3HbIX pasfenoB. /[l KauyecTBEHHBIX 3alad MPHOPUTETOM
ABIIAIOTCA 33/JaHUA HAa OOBSICHEHHWE MPOTEKaHWA (PU3UUYECKUX SBICHUH U
MPOIIECCOB B OKPYXKAIOIICH KWU3HU, TpeOytolre BbiOopa GU3MYECKON MOJACIH
JUTS CUTYallud MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpeboBanusmu PIOC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHUI0 ydeOHOro mpoliecca 0a30BbIl YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs JOJKEH H3y4aThCid B
YCIOBUSIX MPEIMETHOTO KabnHeTa (M3UKHU WIH B YCIOBUAX WHTETPUPOBAHHOTO
KaOuMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IHMMOE JIabopaToOpHOE OO0OpPYAOBAHHUE JUISl BBIITOJIHEHHUS
yKa3aHHBIX B MporpamMme Mo (pU3MKe yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obopyaoBaHue G(HOpMUPYETCST B COOTBETCTBUM C
NPUHLMAIIOM MUHUMAIBHON JOCTaTOYHOCTH M 00ECIeYMBAEeT MOCTAHOBKY
NEPEUYNCIICHHBIX B MpOorpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICJIOBAHMUST M3yYaeMbIX SIBICHHH UM TPOIECCOB, OMIIMPHUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpynOBaHUE ISl YUYEHHMUECKUX MPAKTHUUYECKUX pPadoT
dbopMupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M 00ECIEUNBAETCSA B pacuyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TemMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO O0OpPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpPUi.
OCHOBHBIMU LEJISIMU U3YYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUHU SBIISIFOTCS:

dbopMHupoBaHE WHTEpECa M CTPEMIICHHS OOYYalolmuXcsi K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE MX HHTEIUICKTYIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHWA O HAyYHOM METOJAE IIO3HAHUS U
(dhopMHpOBaHNE WCCIAEAOBATEILCKOTO OTHOMICHUS K OKPY KoM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK Pe3ysibTaTa WU3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHupoOBaHUEe YMEHUN OOBACHATH SBJICHUS C HCIOJb30BAaHUEM
(bu3HYeCKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupoBaHUE MPEACTABICHUH O POJU (DU3UKH JIJIST PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1ejeil 00eceynBaeTCs peleHNeM CIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

npuoOpeTeHrue  CHUCTeMbl  3HaHUKW 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKIIOYAas  MEXaHUKY,
MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

bopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUS (PUBMYECKUX SBJICHUN B MPUPOAEC U I NPUHSITUS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NMYHBbIX 33Ja4 C SBHO 3aJIaHHOM
(bu3MUecKol MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3aHue (PU3NYECKON MOJEIIN, aJICKBATHON yCIIOBUAM 33/1a4K;
NOHMMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOIMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKPY’KaIOILyI0 Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETAluU HH(POpMaLUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHME  YCIOBUM Il  Pa3BUTUS  YMEHHH MPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CPEJHETrO OOILEro
obpazoBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJlleo),
B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraemerii B mporpamMme 1o (U3WKE TEPEUYeHb JTa0OpPaTOPHBIX W
MPAKTUYCCKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JelIaeT BBIOOD
POBEICHUS J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOIMnXCS.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHnsle METOIbI TO3HAHUS OKPYKAIOILLIETO
mupa. Ponp skcnmepuMeHTa W TEOPUM B IIPOLECCE TIO3HAHUS NPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (puU3MUeCcKuX SBJIECHUH U mpoleccoB. Hay4uHble runoTessl.
®duznyeckue 3aKOHbl WU TEOpHH. ['paHHIIBl TPUMEHUMOCTH (PUIMYECKHX
3aKOHOB. [ [puHIIMTT COOTBETCTBUSL.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHUN COBPEMEHHON HAyYHON KAapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U 1U(POBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JAT4YUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemetiienre, CKOpOCTh (CpelIHsISl CKOPOCTb, MTHOBEHHAS! CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U THEepEeMEeIeHUs
MaTepHaIbHOW TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmneitHoe naBuwxkeHue. [[BrkeHHME MarepuasbHOW TOYKHA 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOpPOCTBIO. YTJIOBasg CKOpPOCTb,
auHelHas ckopocTh. Ilepuon m yactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIUJOMETD,
JIBUYKEHUE CHAPSI0B, LIETIHbIE U pEMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu

Mopens  cucteMbl — OTCHUETA, WUIIOCTpalUsd  KMHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpazoBaHue IBUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOIO MOJI YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

M3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJNbI0  OINpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOUIEHUS MEXAY MYTSIMH, MPOMIECHHBIMU TEJIOM 32
NOCJIEJOBATENIbHbIE PaBHbIE MPOMEXYTKH BpPEMEHH IPU PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KMIKOCTH.

N3yuyeHue ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. lunamuxa

[Ipuniun  otHocutensHOCcTH [anmuned. Ilepseii  3akoH  Hsrotona.
MHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHumn cynepno3uinuu cui. BTopol 3akoH
Herorona pnsa wmarepuanbHOM TOukd. Tpernit 3akoH Herootona miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOro TtaroreHus. Cumiia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl TpeHusi (Mokos, CKOJIbXeHUs, kKaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koagpuuuent
TpeHus. Cuia CONpOTHUBIICHUS ITPU ABWKEHHUM TEJIA B )KUIAKOCTH WJIU Tase.

[TocTynarenpHOE U BpallaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. Ilmedo cuibl. YcinoBus
paBHOBECUS TBEPAOTrO TEIIA.

TexHrueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHEHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedhopMaiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3yuyenue nBMKeHUs OpycKa 10 HAKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUJ1 YIIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
pE3MHOBOM 00pasiie, OT ux Jaedopmariuu.

HccnenoBanne ycCilOBUKA pPaBHOBECUS TBEPAOrO TeJd, HUMEIOIIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NMiynbc MaTepUallbHOW TOYKHM (T€ja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbCc CWIIBI 1 U3MEHEHHME MMITYJIbCa Tela. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOW SHEPTHM.

[ToTreHunanbHas DHEPIUs. [ToTennmanbHas DHEPrus  YIpyro
neopMUpPOBaHHOM MpyXkUHBL. [loTeHIManbHas SHeprust Tena BOJIU3HU
MIOBEPXHOCTHU 3€MIIH.

[ToTreHuuanbHble ¥ HENOTEHUWaldbHble  cuibl. CBi3p  palOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM DHEPIMM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAaHUYECKON DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONIED,
IPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.



PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopuvle pabomol

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAaATHUKOB.

HccnenoBanue cBsiz3M pabOThl CUJIbI C HM3MEHEHHEM MEXaHMUYECKOM
SHEPIUHU Teja Ha MPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Paszpnes 3. MouiekyasipHast pu3nKa 1 TEPMOJAMHAMHKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOpUUM M HX
OmbITHOE oOOOCHOBaHME. bpoyHoBckoe nBuxeHue. [uddysus. Xapaktep
JBWKEHHUSI W B3aMMOJECWCTBUS YaCTHUI] BelIeCcTBA. MOJEIM CTPOECHHUS Ta30B,
KUIKOCTEN M TBEPIBIX TE€I U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX
Mojaened. Macca u pazmepsl moisekyia. KommuectBo BemiectBa. I[locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temnepatypa u €€ wu3Mmepenue. [llkana
temneparyp Llenbcus.

Mopens wuaecanbHOro ra3za. (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UACAIbHOro rasa. AOCOJIOTHAs TeMmmeparypa Kak Mepa
CpelHEe KUHETUYECKOW SHEPruu TEIJIOBOro JBMKEHHUsA 4dactull rasza. lllkana
temneparyp KenbsBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [aneroHa. M3ompoiecchl B HacanbHOM ra3e ¢ mOoCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3o0apa.

TexHuueckre yCTpPOWCTBAa M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpraHUYECKUX COCTUHEHUH.

OnbIThl 10 1P PY3UN KUAKOCTEH U ra3oB.

Mopenbs OpOyHOBCKOTO ABUKEHUSL.

Mogens onsita lITepHa.

OnpIThl, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, niocTpupyronas Ipupoay AaBiI€HUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

OmnpeneneHne Macchl BO3ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccnenoBaHnne  3aBUCUMOCTH  MEXJy  NapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmoanHaMuueckas cucrema. BrayTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMocoObl e wu3MeHeHus. KoinuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIsI SHEprusi OJHOATOMHOIO HJICAJIbHOrO Ta3a.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUe. Y AelIbHas
TEMI0EMKOCTb BellecTBa. KomuecTBo TEIOThI NpyU TEIIonepeaaye.



[Tonsitue o0 ammabatHOM mnporecce. [lepBblli 3aKOH TEPMOJUHAMUKH.
[TpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMMKHU K M3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POILIECCOB B MPUPOJIE.

TerioBele  MamuHbl.  [I[puHOMOBI  AEHCTBUA  TEMJIOBBIX — MAILIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduimeHt nosne3Horo
nevctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosd@puiveHT mosie3Horo
JNEUCTBUSA. DKOJOTHYECKHE MPOOJIEMBI TEIUIOAHEPTETUKH.

TexHuueckre yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JABUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTPEHHEN HHEPruu Teja MpU COBEPILIEHUH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM MO JIEWCTBHEM C)KAaTOTrO BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHenne  BHYTpEHHEW  SHeprud  (TemmepaTrypel) Tena  IMpuU
Teruionepeaaye.

OnbIT mo aanabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenun mnapoBoil  TypOWHBI, JIBUrateiasi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcamus. Mcnapenue u kumneHue. AOCOTIOTHAS
U OTHOCHUTEJIbHAS BJIAXKHOCTH BO3ayxa. HacellleHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHHUSL.

TBépnoe teno. Kpucraminueckue M aMop@Hble Teja. AHM30TPONUS
CBOMCTB KpucTauioB. JKuakue Kpuctaiuibl. COBpPEMEHHBIE MaTEpHUAIbI.
[TnaBnenue u KpuctayuM3auus. Y aenbHas TeroTa miasienus. Cyoaumanus.

YpaBHeHuE TEIIOBOro OangaHca.

TexHuueckre ycTpoilcTBa M INMPAKTHYECKOE NPUMEHEHHE: TMIPOMETp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOJyYEHHs] COBPEMEHHBIX MAaTEpUasOB,
B TOM YHCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoMCTBa HACBIILIEHHBIX TAPOB.

Kunenue npu NnoHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpPEHHUS BIAKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMYECKOrO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3MmepeHne OTHOCUTENIbHOM BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

ONeKTpu3anms Tel. OJIEKTpUYECKUU 3apsa. JlBa BHAA SIEKTPUYECKHX
3apsaoB. [IpOBOAHMKY, NUAJIEKTPUKHA W MOJYHPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuHBIM dIEKTpUYECKUN
3apsi. Diekrtpuueckoe nosie. Hanpssxk€HHOCTD anektpudeckoro nmoist. [Ipunuun
CYNepIIO3HULINU ANEKTPUUECKUX MIOJIEH. JIuaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun osnekrpocratnueckoro nosis.  [lorenuman. PasHocTh
NOTEHUNANIOB. [IpOBOMHUMKM M JUANEKTPUKU B JIJIEKTPOCTATHYECKOM IIOJIE.
Jludnextpuyeckass MPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsKEHHOIO0 KOHAEHCATOPA.

TexHuyeckne yCTpOWCTBAa M INPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE AIJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN aIapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM II0OJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U JUIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenune 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCIOBHS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctounnku Toka. Cuna toka. [IoCTOAHHBIN TOK.

Hanpspkenue. 3akon OMa 115 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snexrtpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MouniHoCTb
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBWXKYIIAsi CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHMKA TOKA.
3akoH Oma 11 1oJIHOM (3aMKHYTOM) anekTpuueckoi menu. Koporkoe
3aMBIKaHHE.

OJIEKTPOHHAs:  NPOBOJMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHAass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B PpacTBOpax M  pacIiulaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DIIEKTPUYECKUM TOK B razax. CamMOCTOSATENIbHbIM U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIIepMeETp,
BOJILTMETP, PEOCTaT, UCTOYHHUKH TOKa, 3JEKTPOHArpeBaTeibHblE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BAKYYMHBIN
MOJl, TEPMUCTOPbL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJIMHIPUYECKUX IPOBOJHUKOB OT JUJIVHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUS M MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHne HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

ITpOBOAMMOCTB 3JIEKTPOITUTOB.

M ckpoBoii paspsa M IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyeHue cMenaHHOro COEIMHEHUST PE3UCTOPOB.

N3mepeHne 3J1eKTpOABUKYILEH CHIIbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

Habnronenue aextposiusa.

Me:xnpeaMeTHbie CBS3H

N3yuenue kypca ¢puznku 6a30B0oro ypoBHs B 10 Kilacce oCylIecTBIsE€TCA C
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OHMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnule nonsamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbId (pakT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelleHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QYHKUUSA,
napabosia, runepbona, uX Tpaduku U CBOWUCTBA, TPUTOHOMETPUUECKHUE
byHKLIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U MX NPOEKIMH HAa OCH KOOPJUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: Mexanumyeckoe IBUKEHUE B KMBOW mnpupone, auddysus,
OCMOC, TEIJIOOOMEH >KUBBIX OPraHu3MOB (BUAbI TEIUIONEpPEIAUH, TEIJIOBOE
pPaBHOBECHUE), JIEKTPUUYECKUE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE aTOMOB M MOJIEKY,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWMCTBA TBEPABIX T,
KUIKOCTEN U Tra3oB, JEKTPUUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOJUTUYECKAS
JUCCOLIMAIINS, raJbBaHUKA.

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

Texnonoeus: npeodpa3oBaHUe IBHKEHHUM C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIIMIHUKH, WCIOJIH30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JAPYTUE), BUraTeilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJIWULIHOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHaIOB, B TOM  YHUCIE
HAHOMATEpUaJIOB, W  HAHOTEXHOJOTWH, AJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN MIPUHTEDP,
AJIEKTPOHArpeBaTelbHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  IPHOOPHI,
raJibBaHUKa.

11 KJIACC

Paznen 4. JiekTpoauHaMHUKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAAL UHOYKUUSA

[locTossHHBIE ~MarHWTBl. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosie. BekTtop MarHuTHOM MHAYKUMH. lIpuHuumn cynepnosuunu
MAarHuTHBIX MOJel. JINHUM MarHuTHOM MHAYKUMA. KapThHa TMHAM MarHUTHOU
MHAYKIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MarnutHOE 1OJ€ NPOBOJHHMKA C TOKOM. KapThHa nWMHHMI HMHIYKUUU
MAarHuTHOI'O TOJIS JUIMHHOTO MPSIMOIO IMPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO



POBOJHMKA, KaTymlku ¢ TOKoM. OmnbelT Opcrega. BsammoneiictBue
POBOJHUKOB C TOKOM.

Cuia AMniepa, €€ MOIyJib U HalpaBJICHHUE.

Cuna JlopeHma, €€ MOaynbp M HampablieHUE. J[BH)KEHUE 3apsiKEHHOU
YacTHUI[bl B OJHOPOJAHOM MarHUTHOM noJje. Padora cunsl Jlopenua.

SIBneHHne DIEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAS CHJIA MHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABMKYIAs CHJIA WHIYKUIUU B
IPOBOJHUKE, IBUKYILIEMCS OCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. fIBI€HME CaMOMHIYKIMH. OJEKTPOABMKYLIAs CuUja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHrueckre yCTpOiCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIC
MarHuThl, AJIEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMArHUTHOW UHTYKLIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  AJIEKTPOJABMKYIIEH CHJIBI HHAYKIUMHM OT CKOPOCTHU
U3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHYKUHUU.

Paszneu S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KOJAEOAHUA

KonebarenbHas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIEOAHMS.
["apmonunyeckue konedanus. [lepuon, yactora, ammuryaa u gasa KojaeOaHH.
[IpyXUHHBIN MAasITHUK. MaremaTnueckuii MAsITHHUK. YpaBHeHUE
rapMoHUYeCKUX KojeOaHuid. [lpeBpaleHue SHEPruu NpU TaPMOHUYECKUX
KOJIEOAHUSIX.

KonebarenbHbiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXAY MEXaHUYECKUMH H
ANEKTPOMArHUTHBIMU KosieOanusmu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJICAJTLHOM K0JIE0ATEIbHOM KOHTYDE.

[IpencraBnenne 0  3aryxalolmMx  KojiebaHUsX.  BbIHyXJIeHHbIE
MexaHuueckue KkojeOaHus. Pe3oHaHc. BbIHYXJACHHBIE SJEKTPOMATHUTHBIC
KOJIeOaHHUs.



[lepemennsblii TOK. CHHYCOMIAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoAacTBO, neperaya W noTpedieHue
JJEKTPUYECKOM  DHEPIUM. OKOJOTHMYECKME PHUCKH IIPU  IPOU3BOJICTBE
aneKTposHeprun. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOorepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTENbHOM CUCTEMBI (TIPY>KUHHBIM WU
MaTEeMaTUYECKUN MASTHHK).

Habnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanue CBOWCTB BBIHY X ACHHBIX KOJIEOAHUH.

Habmronenue pezonaunca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAaNpsDKEHHUsS] OT BPEMEHH)
JUISI JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociieoBaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanne 3aBUCMMOCTH MEPHOJIA MaJIbIX KOJEOaHHWH Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBanue nNEepeMEHHOr0 TOKa B ILENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpanenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss M JanuHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WuTepdpepenius u nu@pakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] 3JIEKTPOMAarHUTHBIX
BOJH. B3aumHasa opuenTtanus BekTopoB E, B, V B 3jIeKTpOMarauTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEIOMIIEHUE, MOISpU3aLus,
mugpakuus, uareppepeHuus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [I[puMeHeHne 3J1eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMIBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.

TexHrueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHA, TesiePoH, CBYU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromeecs Te€10 Kak ICTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeaoMIIEHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOM KOJeOaHMI.



HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaKEHUE,
pesioMJIEHUE, MOspU3anus, AUPpaKuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMonvHENHOE pacnpOCTpaHEHUE CBETa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUST CBeTa. AOCOIOTHBIN
nokasaresnp npeinomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yron
MOJIHOT'O BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHblil coctaB Oenoro cseta. LIBer.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOE
paccTosIHME M ONTHYECKas cujla TOHKOW JHH3bL. [locTpoeHne n3zoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUHUKOB.

Hudpakuusa ceeta. Judpakunonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKkre YCTpOCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmnapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[TpsimoniMHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE OTpakeHne. Moiesib CBETOBO/A.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Habnronenue untepdepeHunu crera.

Habnronenue audpakiuu ceera.

Habnronenue nucnepcuu ceera.

[TosyyeHue ciekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tosyyenue cekTpa ¢ moMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3mepeHue nokaszaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeHAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynatsl
CIIEIMAJIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENNBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEJICHHE  BPEMEHU U
COKpAIlEHUE JIJINHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.



CBs3p Macchl C DJHEPrUEd M MMITYJIBCOM PEJSITUBUCTCKOM YaCTHULIBI.
DHEprus MmoKosl.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilmanka cBsizu sHepruu (oTOHA C €ro YacTOTOM.
DHeprusi ¥ UMNyJibc (HoToHA.

OtkpeiTie u ucciepoanue (oroadpdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTodpPexra. YpapHenue OifHireriHa ansa potodrddekra. «KpacHas
rpanuna» ¢portodddexra.

Jasnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruecKkre yCTpOWCTBA M NMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
doTomaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oto3p(DHEeKT Ha yCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHoB BHeMIHETO GoTodddeKTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiThl Pe3epdopaa mo paccessHuIO o -4acTHII.
[Lmanerapuas monens aroma. Ilocrtynatel bopa. U3nydyenue u mornomieHue
(OTOHOB MpHU NEPEXOAE aToOMa C OJAHOIO YPOBHSI HEPruu Ha Apyrou. Bumabl
cnekTpoB. CHEKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/A.

BonnoBeie cBoiictBa uactuul. Bomnel ne bpoina. KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYECHHE.

TexHuyeckne yCTpOHCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabOnronenue iMHeHYaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe saopo

DKCHEpUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTpOEHMs siapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pe3depdopna mno  OmnpeAesieHH0o  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, OeTa-, TramMma-U3ITydeHUS.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHas moaens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30tormnst.

Anb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacman. ['amma-
U3TydeHue. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledekT maccel aapa.

Snepnsie peakuuu. [lenenue u cuHTeE3 AI€EP.

Anepusbiit peakrop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEPCHEKTUBDI
SIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHOU SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



@dyHIaMeHTaJIbHble B3aUMOJEHCTBUA. EIMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
kamepa BusnibcoHa, siepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue TpeKoB 4acTUll (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Ortanbl pa3BUTHS acTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qnoro HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCTh. McTtounuk sHeprun ConHUA M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpPaIbHBINA KJACC —
CBETHUMOCTB». 3BE3/bI TJIABHOM IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM IOCIJIEIOBATEIBHOCTH. BHyTpEeHHEE cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U dBoIonnu ConHua
Y 3BE31. DTanbl JKU3HU 3BE3 .

Mnineunsiit [Iyte — Hama [Manaktuka. [lonoxenue n aBrkenune CoaHna B
['amakTuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IbIpHI B
A/ipax rajakTuK.

Bcenennad. Pacmupenne Bceenennoil. 3axkon Xa0O6mna. PazOeranue
ranakTuk. Teopust bonbioro B3peiBa. PennkroBoe nsiyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c WCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUM [UJIsl  ONpPEAENICHHUs] TOJOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/11s1 CeBepHOro NoJylapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o01maomiee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOM cdepax AesATENbHOCTH YeJIOBEKa, POJib U MECTO
(GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckor Teopuu B POPMUPOBAHUU MPEACTABICHUNA O PU3MUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KApTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca ¢pusnku 6a30B0oro ypoBHs B 11 kilacce ocyiiecTBisiercs ¢
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OHOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemmnule nonsamusl, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (akT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEITUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIEeHUE CUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKHE
byHKUIHH: CHHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U MX NPOEKIMH HAa OCH KOOPJUHAT,



CJIIO)KEHUE BEKTOpPOB, IPOU3BOJHBIE JIIEMEHTAPHBIX (DPYHKIMI, NpU3HAKU
no100Ms1 TPEYTOJIbHUKOB, ONpPEETIEHUE IJIOMAaM IUIOCKUX (uryp m oobéma
TeJl.

buonocusa: >nekrpuyeckue SBICHUS B >KMBOM MPHUPOJE, KojeOaTellbHbIE
JBUKEHUS B KUBOM NpPHUPOJE, ONTHUECKHE SBICHUS B KUBOU MPUPOJE,
JEHCTBUE paJiMallMK HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

l'eocpachus: MarHuTHBIE TONIOCA 3€MJIM, 3QJ€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUIA.

Texnonozusa: NWHUM DIEKTPOIIEpeNad, TIEHEpaTOp NEPEMEHHOrO TOKa,
AJNIEKTPOJBUTATENb, UHIYKIIMOHHAS T€4b, pajap, paAUONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOJDKHO  OOECHEUYHUTh  JIOCTUKEHUE
CIEIYIONMUX JTMIYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpenMera «Dusnkay
JOJKHBI ~ OTpa)kaThb  TOTOBHOCTh U CIIOCOOHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3HUIIMEH JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO OOIIEeCTBa,
pacliMpeHre >KU3HEHHOIO ONbITa W OMNbITa JESITEJIBHOCTH B IIPOLECCE
peanu3aluu OCHOBHBIX HAIIPaBJICHUII BOCHUTATEIbHOM AESTEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOMW  TMO3WMIMUU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIIEUETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B UHTEPECAX IPAXKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE  B3aUMOJCHCTBOBaTH C  COLMAJbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTA YYEHOTI0;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas 3CTETUKY Hay4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOT0 BOCTIMTAHMSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCuoHaTbHON 1eITeTbHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynymield mpodeccuu M Ppeaqnu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HMKU HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS



c(hOpPMUPOBAHHOCTh HKOJOTUUECKON KYJIBTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTMUECKUX MpoOIieM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHUCTBUM B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTU Ha
OCHOBE MMEIOLINXCS 3HAaHUU 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIBbHOCTH, TOTOBHOCTH B MPOIIECCE
u3yueHus: (U3MKU  OCYHIECTBISATh MPOEKTHYIO U  HCCIIEIOBATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS
ba3oBble j1oruyecKue 1efcTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalM3UpoOBaTh MpoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNITh LU AEATENbHOCTH, 33J1aBaTh MMApaMETPbl U KPUTEPUH HX
JNOCTUKEHUS;

BBISIBJISITh  3AKOHOMEPHOCTH M NPOTHUBOPEUYUS B PacCMaTpPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUYETOM aHAIM3a UMEIOIINXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLEHUBATH COOTBETCTBUE
pe3yNbTaTOB LIEJISAM, OLIEHUBATh PUCKHU MTOCIEICTBUIA 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX pPEAIbHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarenbcKue 1eiiCTBUS:

BJIAJI€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HYECKON HAyKH;

BJIAJECTh  HABBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATeNIbHOCTU B 00sacT  (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY  IOMCKY  METOJIOB  peLIeHUs 3a1ad  (PU3UYECKOro
coziepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B TO3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPHpPETAalny, MPeoOpPa30OBAHUI0 U TNPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ PEIICHHs, HAXOIUTh apryMEHThI JUIsl J1I0Ka3aTesIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJ€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHUBATh MX JIOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaulM B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYE€HUU (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEUIaraTh OPUTrMHAIbHBIEC MOAXObl U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJIETh HABbIKAMHU MOJY4YEHUs WH(pOpMaUuu (PU3NYECKOTO COACpHKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh [TOUCK, aHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALNI0 UHPOPMALMU PAa3IMYHBIX BUJIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCIIOJIb30BaTh CpeACTBA HMH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOJOTUA B  pEUIEHUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33J1a4 C COOJI0JIEHHEM TpeOOBaHUW IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUsS, TPABOBBIX U 3TUUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOT0 COJAEP)KaHMS B pa3IMYHBIX (popmaTax c
y4€TOM Ha3zHayeHus uHGPOpMalMM M LEJIEBOM  ayAUTOpUM, BbIOMpas
ONTUMAJIbHYIO OPMY MPEICTABICHUS U BU3YAJIU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3UKM ©U BO BHEYPOUHOU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMdi M CMAr4arh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAJbHON pabOThI;

BbIOMpPATh TEMATUKYy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA,

OPUHUMATh IL€JIM COBMECTHOM JESTENbHOCTH, OpPraHUW30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTHXEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaThb PE3yJbTAThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M KaXXJOr0 y4yaCTHHKA KOMaH[bl B
o0 pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKThI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBJIATh  I1O3HABATENIbHYIO  JESATENbHOCTh B
obmactu (QU3MKM U ACTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 33/1aUK;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBINIOJIHEHUSI MPAKTUYECKOW pPabOThl € YUETOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh  paMKd ~ y4eOHOro IMpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JacTU
(U3KMKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JIEMCTBUII M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pediIeKCUH JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHMBATh PUCKA U CBOEBPEMEHHO NMPUHHMMATh PEIICHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTuX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MTOHUMas CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTuX IpU aHAIM3€ pPE3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce n1o0cTHX’EHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS IPOTrPaMMBI
no ¢Gusuke s YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHusi Y OOy4Yaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN HWHTEJUICKT, TIPEAIOIar aro A
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CHOCOOHOCTH  MOHUMAaTh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HAIpaBJICHUS pa3BUTHS COOCTBEHHOMN
SMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
SMOLMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LETU
U ycrexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

SMIIATUHM, BKJIKOYAIOWIEH CIHOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYrMX, YYMTBIBaThb €ro IMpU OCYUIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTUMHU JIOJAbMU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pellaTh
KOH()JIUKTBI.

IHNPEAMETHBIE PE3YJIbBTATBI

K xonny oOyuenus B 10 kiacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYUAOIINXCS YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3MKHU B (POPMHPOBAHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON JIEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAaHULIBl NPUMEHEHHS H3YUYEHHBIX (U3UUECKUX MOJEIICH:
MaTepualibHasi TOYKa, MHEpLHAIbHASI CHCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€J0, UJICAJbHBIN Ta3, MOAEINU CTPOEHUS ra3oB, >KMJKOCTEH W TBEPABIX TeE,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHnn (U3NUECKUX 3a1a4;

pacro3HaBath (uU3MUecKUe SIBICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’KHOCTH, WHEpLHUs, B3auUMoOJEWUCTBHE TeJ, aud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Tell, U3BMEHEHUE 00bEMA Tel MpHU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHACHCALMS,
IUTABJICHUE, KpPUCTAJUIM3alus, KWUIIEHHWE, BJIAXHOCTb BO3/lyXa, IOBBIIICHHUE
JABJIEHUS Ta3a IpPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJJEeKTpU3alus —Tel,
B3aUMOJEHCTBHE 3aps10B;

OMUCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKHE BETUUNHBI:
KOOpAMHATa, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITyJIbC ~ Te€la, KUHETHYeCKas  dJHEprusi, MOTEHUHUalbHas  SHEprus,
MexaHu4eckass paboTa, MEXaHWYeCcKas MOIIHOCTb; MPU OMHCAHUHU MPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUCHUS U
€IMHMIIbI, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHHY
C IPyTUMH BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUA,
UCIIOJIb3Ysl (PUM3MYECKHE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0THYECKOI0 JBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTHUHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEMJIOBOTO
JBUTATENs; TpPU ONUCAHUU MPaBUIBHO TPAKTOBATH (PU3UYECKHA CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUSA M €AUHUIBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMUMHAM;

ONKCHIBATh  M3YYEHHBIE  AJIEKTPUUECKHE  CBOMICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOLIECCHI), HCIMOIB3YSI (PU3UYECKUE BEITUYHMHBI:
ANEKTPUYECKUH 3apsif, SIEKTPUUYECKOE 0JIe, HAPSHKEHHOCTD IMOJIs1, HOTEHLIHAT,
Pa3HOCTh NOTEHLMAJIOB; MPHU ONUCAHWU MPaBUIBHO TPAKTOBaTh (PU3MYECKUI
CMBICII HCIOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI; YKa3bIBaTb
(GopMynbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYIO BEIUYUHY C JIpYTUMU
BEJIMYMHAMMU;

aHAIM3UpOBaTh  (DU3UYECKUME TMPOLECChl M  SBJICHHUSA, HCHOJb3YS
(¢u3nuecKre 3aKOHbl W MPUHIMIBL: 3aKOH BcemupHoro tarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXAaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUs UMITYJIbCA, TPUHIMI CYNEPHO3ULUU CUJI, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJAPHO-KUHETUYECKYID TEOPHUIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKOM SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TEMIEpAaTypoild, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOro 3apsaa, 3akoH Kyrona,
IPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMAaTHYECKOE
BBIPAKEHUE U yCIIOBUA (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUMUIIBI JIEWCTBHUS MAallWH, HOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCIOBHUS UX 0O€30MacCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATHh 3KCHEPUMEHTBI 10 HMCCIEAOBAHHUIO (DU3UUECKUX SIBICHUH U
IPOLIECCOB C HMCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX MU3MEPEHUH, MPU ITOM
dbopmynupoBath MpodlieMy/3ajadyy W TUNOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBaHMS, IPOBOJUTH ONBIT U
bopMyIIMpOBaTH BHIBOJIHI,

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE MU3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHNI;

UCCJIEIOBAaTh  3aBHUCUMOCTH MEXAy (PU3NYECKHUMHM BEIUYMHAMHU C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATH MOJYYEHHONW 3aBUCUMOCTH (PU3NYECKHX BEIUYHUH B
BU/JI€ TA0JIUI U TpaUKOB, I€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;

co0JiroaTh mpaBuiia 0€30MacHOr0 Tpy/la MPU MPOBEACHUU UCCIICI0OBAHUIN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOECKTHOM
NESATENbHOCTY € KCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THbIE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M TMPUHLMUIIBI, HA OCHOBE aHaJW3a YCIOBUS
3aJla4yi BBIOMPATH (PUBMUYECKYIO MOJENb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U
(bopMybl, HEOOXOAUMBIE ISl €€ pelIeHUs, IPOBOJUTh PAacUYE€Thl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BETUYHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIEHUH C OMOPOM HAa M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUII  IIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETallud W  NOPEJICTaBlIeHUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMaLHIO;

OPUBOJUTH MPUMEPhl BKJIAJa POCCUWCKUX M 3apyOeXKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIEIT0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJI30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist - obecrieueHus Oe3omacHOCTH TOpu  oOpamieHMdM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIIOAEHUSI HOPM
AKOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAaLMOHAIBHO PACHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHJAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJAaJ KaXJOr0 W3 YYaCTHUKOB TIpyNnbl B  PEIICHHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy oOyuenuss B 11 kjacce npeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3MKHU B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIIOJAEH, HETOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUDA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUM 3apsll, JIyd CBETa, TOYECYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO sipa MNpU pEeUIeHUH
du3nUecKux 3aaay;

pacro3HaBath (uU3MUecKUe SIBICHUS (MPOLECChl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: BJIEKTpUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUSA TOKa,
B3aUMOJICUCTBE  MAarHUTOB, JJEKTPOMArHWTHas  WMHAYKLMS, JIEUCTBUE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIXKYLIMHCSA 3apsj,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJIMHENMHOE pacipoCTpaHEHHUE
CBETa, OTPAKEHUE, NPEJOMIIEHHE, HHTepdepeHIns, TudpaKkus U NOoasIpU3aluus
CBeTa, nucnepcus ceeta, hoTtodniekrpudeckuii 3gdext (hortorddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  DPA3JIMYHBIX  Cpea) |
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOJB3Ys (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKA, JJIEKTPUUECKOE HAMPSIKEHUE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIAs cuja, padoTa
TOKa, WHAYKIMUS MAarHUTHOTO Tons, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPTUsl 3JIEKTPUYECKOIO M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KOJIeOaHUN B KOJIEOATEIIbHOM KOHTYpE, 3apsij U CHJla TOKA B
npolecce TapMOHUYECKUMX  3AJIEKTPOMArHUTHBIX  KojieOaHuil, (OKycHOe
pPAcCTOSIHME M ONTUYECKas CUJja JIMH3bI, IPH ONUCAHUU MPABUIIBHO TPAKTOBATh
(U3HYECKUII CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS W E€AUHUIBI,
yKa3blBaTh (HDOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEJIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCHOJIb3YS
(¢u3nyuecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUs W UMIYJbC (POTOHA, MEPUOJ NOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, IPHU OINMCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKU
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUSI MU E€JIMHHUILIBI, YKa3bIBaThb
(GopMynbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYUHY C JIpYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3MUECKON BEIIMYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SBJIEHHUA, HCHOJbB3YS
(u3nyuecKre 3aKOHbl U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U
napajiyIeIbHOTO COEAMHEHMsS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPSAMOJIMHEHHOTO pPacipOCTpaHEHUS
CBETAa, 3aKOHbl OTPAXEHHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpPAaBHEHHE
OiiHmTenHa Uit potodddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs DSJIEKTPUYECKOIO 3apsija, 3aKOH COXpPaHEHHUS
MacCOBOT'0 YMCIIA, OCTYJIAaThl bopa, 3aK0H pajiOaKTUBHOIO pacnanaa, Mpu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTh4YecKoe
BBIPAKEHUE U yCIIOBUA (IPpaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HANpaBIECHUE BEKTOpPa HWHAYKUMHW MAarHUTHOTO  TOJIA
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh U OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJOM,
TOHKOH JINH301;

BBINIOJIHATDh 3KCHEPUMEHTBI 10 HMCCIEAOBAHHUIO (DU3MUECKUX SIBICHUH U
IIPOLIECCOB C MCHOJB30BAHMEM NPSIMBIX U KOCBEHHBIX HM3MEPEHHI: IMPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy W TUMNOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPENJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIIMpOBaTH BHIBOJIHI,

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
Opyd 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOIPEIIHOCTEN H3MEPEHHNI;

UCCJIEIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIWYMH C HCIIOJIb30BAaHUEM
OPSIMBIX K3MEPEHMI: NpPH 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (PMKCHUPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTU (DU3MYECKUX BEJIMYUH B BHJIE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEI0BAHMS;

cobJiroaTh mMpaBuiia 0€30MacHOro Tpy/la MpPU MPOBEACHUU UCCIICI0BAHUIN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOEKTHOM
NESATENbHOCTH € WCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M TMPUHLMIIBI, HA OCHOBE aHah3a YCIOBUS
3aJla4yi BBIOMPATHh (PUBMUYECKYIO MOJENb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U
(bopMybl, HEOOXOUMBIE ISl €€ pelIeHUs, IPOBOJUTh PAacUYE€Thl U OLEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BETUYHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaNUBAaTh JIOTUYECKU
HEMPOTUBOPEYMBYIO LIETIOUKY PACCYKJIEHUN C ONMOPOM HAa M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE ~ TEXHOJOTMH  JUIi  TIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETallud W  NOPEJICTaBIeHUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uHbOpMaIMU, TOJIYYEHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH
aHAJIM3MPOBATh MOJyYaeMylo HH(POpMaLHIO;

OOBSICHATh TPHUHIMIIBI JCWCTBUA MAIlMH, NPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB, pasziuyaTh yCJIOBHS UX 0€30MacHOr0  HMCIHOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHUUCKUX U 3apyOS)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJI30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHMM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIOAEHUSI HOPM
AKOJIOTMYECKOT0 MOBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAaMOHAIBHO PACHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHJAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TIpyNmnbl B  pPEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
HanmenoBanue KoauvecTBo yacoB
Ne DJIeKTPOHHBIE (HH(pPOBbIE)
pa3ejioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpamMmsl padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
L1 du3nKa ¥ METObI 5 bu6mmoreka [JOK
' HAay4YHOTI'O II03HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kunemarka > https://m.edsoo.ru/7f41b£72
bu6mmoreka [JOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Eu 10K
nonMoTeKa
2:3 COXpanCHI B 6 ! ! https://m.eds00.ru/7f41bf72
MEXaHUKe
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHUHETUYECKOM
TEeopuun

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b{72




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [JOK
' BeniecTBa. Pa3oBbie https:/m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazgeny 24

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [JOK

41 DICKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIM
42 ANEKTPUYECKUH TOK. 12 bubnuorexa [JOK
' TokH B pa3IuYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB 11O 68

I[TPOTPAMME




11 KJTACC

HaunmeHoBaHue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
. pa3esioB U TeM Beero KonTpoabHbie IIpakTnyeckue 06PA30BATETBHBIE PECYPCBI
NMporpaMMbI padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
O ; arHUTHOE II0JIE . 1 . Bubnorexa [IOK
: JICKTpOMArHUTHAS https://m.edsoo.ru/7f41c97¢c
WHYKUIAS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
. €XaHUYECKUE U , 1 Bubsorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
’s €XaHUYECKUE U . 1 Bubmorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
BOJIHBI
bubnuoreka [JOK
23 Ontrka 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIUATBHOMN
TEOPUHU
OTHOCUTEIBbHOCTHU

bubnnorexa [HOK
https://m.edsoo.ru/7f41¢97¢




Wroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 OneMeHThl KBAaHTOBOM 6 bubmuorexa [{OK
’ ONTUKA https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41¢c97¢c
bubmuoreka [{OK
4.3 A
TOMHOE ARpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

51 DNIeMEHThI aCTPOHOMUH - { bubnuorexa [JOK
' 1 acTpoPU3UKu https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOLIEE IOBTOPEHHUE
6.1 O06o06maromee 4 bubnnoreka [HOK
' MOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME







ITOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
Ne Kosn4yecTBo 4acoB
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypcbl
n
dusuka — HayKa o Ipupozae. Buoauorexa ]_[OK
1 Hayunsie MeTObI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIoIllero Mupa 2
Ponw 1 mecto pusuku B
OpPMUPOBAHUU
dopip . . bu6mmoreka [{OK
COBPEMEHHOUN Hay4YHOU
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUpA, B 6
MPaKTUYECKON NeATENbHOCTH a
JIIOJIeH
MexaHndeckoe JBHKEHUE.
OTHOCUTENIBHOCTh butmmoreka [JOK
3 MEXaHUYECKOI0 IBUKEHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemenienue, CKOpOCTb, 8
YCKOpEHHE
bu6nuoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEMHOE IBU)KEHUE 0
5 PaBHOyCcKOpeHHOE 1 bubmuorexa [JOK
MPSMOJIMHEMHOE JABUKECHHUE https://m.edsoo.ru/ff0c372




€

CBo0OoHOE MaJcHHE. Bbub6nuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39¢
MmacHUs c
KpuBonnHeliHoe 1BUXKEHHE. bub6mmoreka [IOK
7 JIBrKeHne MaTepuaIbHON https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTHU a
[IpuHIUIT OTHOCUTENBHOCTH
I'anunes. MaepuuaabHbIe bubnmorexa [IOK
8 ' p . https://m.edsoo.ru/ff0c3be
cucteMbl orcyeta. [lepBaiii "
3akoH HproToHa B
Macca tena. Cuna. [Ipunuun
. bu6mmoreka [IOK
cymnepno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MaTepualibHOU TOUKU B
Tperuii 3akon HeroToHa mis bubnmorexa [IOK
10 p https://m.edsoo.ru/ff0c3be
MaTepualbHBIX TOUEK 2
3aKOH BCEMHUPHOTO
bu6nuoreka [JOK
TaroreHus. CHiia TSHKSCTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTb -
bu6mmoreka [IOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
13 | Cuna tpenus. Kosapoumuent bub6nmoreka [IOK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3{76




COITPOTHUBJICHUSA TIPU
JABMJKCHUU TCJIa B XKUIKOCTHU
WJIK Tra3e

IToctynarensHoE 1
BpalaTeIbHOe IBUKCHUE
a0COJIIOTHO TBEPOTO TEa.

bubnuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cunbl. [ledo cumsbl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tena
NMynsc maTepuaibHON
TOYKH, CUCTEMBI
bu6nmoreka [JOK
MaTepualbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmmynbe cuibl. 3akoH 6
COXpaHEHHUs UMITYJIbCA. -
PeaktuBHOE NBHKEHUE
PaGoTta u MOLTHOCTE CHIIBI.
Kunerunueckas sneprus bubnmnoreka [JOK
16 | wmarepuasbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHUH 2
KMHETUYECKON SHEPrUU
[TorenumanbHas 3HEPrUsl.
[ToTennuanpHas SHEPTUS
. bubnuoreka [JOK
yrIpyro 1egopMHUpPOBaHHON
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanbpHas .
SHEprus Tea BOIN3U -
MMOBEPXHOCTU 3eMIIH
18 IToTennuanbHbIC U bubnuoreka [JOK




HETOTEHIUATbHBIE CUJTBI.
CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI Tel. 3aKOH
COXpPAaHECHUSI MEXAaHUYECKOU
SHEPTrUu

https://m.edsoo.ru/ff0c478

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBA3M
paboThI CUIIBI C U3MEHEHHEM
MEXaHHYECKOHN SHEPTHUHU Tella
Ha TIpUMepe pacTsLKEHUs
PE3UHOBOTO KI'yTa»

20

Konrpombnas padora mo
teme «KnHemaTuka.
Junamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE
nskenne. Anddysus

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aUMOJICUCTBUS YaCTHI]
BemecTBa. Moaenu
CTPOEHUS Tra30B, )KUAKOCTEN
U TBEPIBIX TEI

23

Macca monexya.




KommuecTBo BemecTna.
[TocTostHHas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomtoTHas TeMiepaTypa
KaK Mepa cpeaHen
KHUHETUYECKON SHEpruu
JBUYKEHUS MOJIEKYJI.
YpaBHeHnue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH [lampToHa. 'a30BEIC
3aKOHBI

28

JlaGopaTtopHnast pabota
«HUccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSIHUS
Pa3peKESHHOTO ra3ay

29

N3onporieccel B naeaaibHOM
ra3e 1 ux rpapuueckoe
MpeJICTaBICHNE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpennssa sHeprus
TEPMOJIMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c595
2




n3MeHenus. KomnuectBo
TEIJIOTHI U padoTa.
BuyTpennsist sneprus
OJIHOATOMHOTO HIC€AJIbHOTO

raza
bu6mmoreka [{OK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5¢3
6
VY nenpHas TEMIOEMKOCTh
BemiecTBa. Konuuectso bu6nmmoreka [JOK
32 | TemnoTsl npu https://m.edsoo.ru/ff0c5¢c3
Terionepenaye. 6
AnmabaTHBIN mporecc
[IepBrlit1 3aK0H
TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK
33
NIpUMEHEHUE K https://m.edsoo.ru/ff0c5efc
M30MpoIeccam
Heob6patumocTs mporieccoB bubmuorexa [JOK
34 | B npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6mmorexa [IOK
[punuun geiicteus u K11
35 pHHI . A A https://m.edsoo.ru/ff0c600
TEIIOBOM MAIlIWHBI .
36 | Iluxn Kapno u ero KIIJ]
37 DKoJoruuecKue mpooIeMbl
TEIJIO3HEPTEeTUKU
38 O6o0maromuii ypok bubnuoreka [JOK




«MonekynspHas usmka.
OCHOBBI TEPMOAMHAMUKI»

https://m.edsoo0.ru/ff0c693
8

KonrponbHas padora mo

bubmmoreka [JOK
teMe «MouteKyisspHas
39 https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOJIMHAMUKI -
[TapoobpazoBanue u bu6muotexa [IOK
40 | xonpencauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHAIICHUE 6
AOconroTHas u bu6mmorexa [IOK
41 OTHOCHUTEIbHASA BIAXKHOCTD https://m.edsoo.ru/ff0c64d
BOo3ayxa. HacellenHslil nap 8
Tépnoe Teno.
Kpucrannmaeckue u
amMopdHEIE TeIa.
42 AHI/II:(I))T OIS CBOIICTB bubnmorexa [IOK
p https://m.edsoo.ru/ff0c65f0
Kpuctawios. XKuakue
kpuctaibl. CoBpeMEHHBIE
MaTepuabl
IInaBaenue u
bubnnorexa [IOK
KpUCTa/UTH3aIus. Y JenbHas
43 https://m.edsoo.ru/ff0c670
TEINIOTAa IUIABJIEHUS. %
CyOmumarnus h
but6mmoreka [JOK
VYpaBHEHUE TEMIOBOTO
44 https://m.edsoo.ru/ff0c682
Oamanca
0
45 | DOnexrpuzauus Tell. bubmmorexa [JOK




DnekTpudeckuil 3apan. [Isa
BH/JIA IICKTPUIECKUX
3apsaoB

https://m.edsoo.ru/ff0c6be
c

[IpoBOgHMKY, TUANEKTPUKH
U TIOJyTIPOBOJIHUKHU. 3aKOH

bu6nmoreka [JOK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AIEKTPUIECKOTO .
3apsiaa -
B3aumopeiicTBue 3aps10B. bubnmnorexa [JOK
47 | 3axon Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ce
AIIEKTPUYECKH 3apsij 4
Hanpspox€nnocTs
AIEKTPUUECKOTO TOJIS.
48 [IpuHUMD Cynepno3uuun bubmmorexa [JOK
PHHI yuep EI https://m.edsoo.ru/ff0c6df2
AIEKTPUUECKUX MOJIEH.
JIvHUM HATIPSYKEHHOCTHU
PaboTa cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bu6muotexa [IOK
Ilorennman. Pa3znoctb https://m.edsoo.ru/ff0c6100
MOTEHI[NAJIOB
[TpoBOAHUKY M TUAIEKTPUKU
P P bubnnorexa [IOK
B AJIEKTPOCTATUYECKOM IIO0JIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 2
MPOHUIIAEMOCTh -
" bubnuotexa [[OK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpnencarop 6
52 DNeKTPOEMKOCTD MJIOCKOTO bubmmorexa [JOK




KOHJICHCATOpa. JDHEprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparophas pabota
"Usmepenue
JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEACTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOMUPOBAJIBLHOTO ammapara,
CTPYHHOTO IIPUHTEPA.
DnekTpocTaTu4ecKas
3amuTa. 3a3eMIIeHHe
AIEKTPONPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCIIOBUS €0
CYLLECTBOBAHHSI.
[TocTostHubI TOK. CHita
Toka. Hanpsbxenue.
Comportusiienne. 3akon Oma
JUIA ydacTKa Lenu

56

ITocnenosarensHoOE,
NapajuIeIbHOE, CMEIIaHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3ydyeHne CMEIanHoro
COEJIUHEHHUSI PE3UCTOPOBY

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410




57

Pabora 1 MOIIHOCTE
AJEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa 15 OTHOM
(3aMKHYTOM) JIEKTPUUYECKON
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHas pabota
«3mepenune D/1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DNEeKTpOHHAs IPOBOJIUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTh
COIIPOTUBIICHUS] METAJUIOB OT
TEMIIEPATYPBI.
CBepXnpoBOIUMOCTh

60

DNEeKTPUYECKUM TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHMKY, UX
cOOCTBEHHAs U PUMECHas
npoBoauMocTh. CBOICTBaA p
—n-nepexoja.
[TonynpoBOIHUKOBBIE
npudOpbI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84a
e

62

DJNEKTPUUYECKUH TOK B

bubnuoreka [JOK




pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS
JUCCOIHAITS. DIEKTPOIIN3

https://m.edsoo.ru/ff0c82b

a

DNEeKTPUYECKUM TOK B rasax.
CaMocCTOSTENHHBIN U

bubnuoreka [JOK

63 . https://m.edsoo.ru/ff0c84a
HECAMOCTOSITEJIbHBINA pa3ps/l. .
Monnus. [Tnazma }
DnexTpuyeckre npudopsl U
CTPOMCTBA U UX
64 Z{ aII)<TI/III€CKOG MPUMEHEHUE bubmmorexa LIOK
p P ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH
Oe3omacHoCTU
. bubmnorexa [IOK
Oo6o0maromuii ypox
65 HHATOMHH yp https://m.edsoo.ru/ff0c88b
«DNEKTPOINHAMUKAY .
KonTponbhas pabota no
TeMe «DJIEKTPOCTATHKA. bubmuorexa [JOK
66 | IloCTOSTHHBIN 3JIEKTPUYECKUIA https://m.edsoo.ru/ff0c8a8
TOK. TOKM B pa3inuuHbIX a
cpenax»
PesepBHbIii ypok. bubmmorexa [JOK
67 | KonrponpHas pabota 1o https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoIuHaMuKa" 6
Pe3epBHBIiT ypOK.
. bubnuorexa [JOK
68 | OO6obmaromuii ypok mo

TemaM 10 xiacca

https://m.edsoo.ru/ff0c8f6¢




OBUIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68




11 KJTACC

Ne KoauvecTBo yacoB
DJICKTPOHHBIE
Mara nudpossie
n | Tema ypoka KoHTpoJbHbIE IIpakTHyeckne
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ paboThbI paGoThI
pecypcebl
n
[TocTOsIHHBIE MATHUTHI U UX
B3aWMO/JICHCTBHUE.
bubmnoreka 1IOK
MaruutHoe nose. Bekrop
B 1 https://m.edsoo.ru/ff0c977
MAarHUTHOM MHIYKIIUH. 2
JIvHUM MarHuTHOM -
WHYKIUW
MarnauTHO€ 1noJie
MPOBOJHUKA C TOKOM. OTbIT ! bubnunoreka [JOK
Opcrena. Bzaumonelicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabota
«3yyeHne MaraHuTHOro 1 1 bubmorexa LJOK
Y https://m.edsoo.ru/ff0c98fe
IOJISI KaTYIIKH C TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJISI
Ha IIPOBOJIHUK C TOKOM.
Cuna Amrmepa.
JlaGopaTopHas pabota 1 1 bubmiorexa LIOK
patop p . https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBUs
MOCTOSIHHOT'O MAarHuTa Ha
paMKy € TOKOM




JlelicTBME MAarHUTHOTO TTOJISI
Ha JBUKYIIYIOCS
3apspKEHHYI0 yacTtuily. Cuna
Jlopenna. PaGota cuibt
Jlopenua

Bbub6morexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHayknus. IloTok BekTopa
MarHuTHOM nHaAykuuu. 2J1C
MHAYKINU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuun Papanest

JlabopaTtopHas pabota
«HccnenoBanue sIBiIcHUA
AJEKTPOMATHUTHOMN
WHTYKITHIDY

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

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C
CaMOMHIYKIUH. DHEPIusl
MarHUTHOTO TOJISI KaTYIIKH
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiucTsa u
UX IPUMECHECHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
JJIEKTPOJBUIaTEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX




YaCTHUILl, THAYKIMOHHAS
eYb

10

O06o0mmarmuii ypok
«MarnuTtHoe noJe.
DeKTpoMarHuTHas
AHIYKOWSDY

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe moJje.
DJeKTpoOMarHuTHas
WHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0Oo1HBIE MEXaHUUECKUE
kosiebanus. 'apMoHndeckue
KoyieOaHus. Y paBHEHUE
TapMOHHYECKHUX KOJICOaHM.
[IpeBparieHre sHEPTUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue
3aBHCUMOCTH MepHoJa
MaJbIX KojeOaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIil KOHTYD.
CBo0OoaHbIe
AIIEKTPOMATrHUTHBIE
KoJIEOAHHUS B HI€aILHOM
KoJIe0aTeIbHOM KOHTYpE.
AHAJIOTHSI MEXTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MCXaHUYCCKUMHU U
C‘)HGKTPOMB,FHI/ITHI)IMI/I
KOJIEOaHUSIMU

15

®opmyrna Tomcona. 3akoH
COXpaHeHI/Iﬂ BHCpI‘I/II/I B
HJIcIbHOM KO0J1e0aTeIbHOM
KOHTYype

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXamIUX KOJICOAHHMSIX.
BrinyXcHHBIE
MeXaHUYEeCKUe KoJIeOaHusl.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHbBIE
Kose0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IlepeMeHHBIN TOK.
CunycougabHbIN
IIEPEMEHHBIN TOK.
MontHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA U HaNPSKEHUS

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoACTBO, Nepeada u
norpebieHune
AIEKTPUYECKON SJHEPIUHU

19

YcerpolictBo 1
MIPaKTUYECKOE IPUMEHEHHUE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324




AIEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOTro
TOKa, JTUHHUI
AJIeKTpoIepeaayd

20

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anexktposHepruu. Kynerypa
WCITIOJIb30BAHUS
AIIEKTPOIHEPTHH B
IOBCEIHEBHOU KU3HU

21

Mexanndeckre BOJHBI,
YCJIOBUS paclpOCTPAHECHHUS.
[Tepuon. Cxopocth
pacrpoCTpaHEHHUs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. Beicota
ToHa. TemOp 3ByKa

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

23

DJIIEKTPOMAarHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITkana 3nEeKTPOMAarHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IprHIMIIBI paTHOCBA3HU U
TeneBuneHus. Pazsurne
CPEICTB CBS3H.
Pannomnokamnus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBIY https://m.edsoo.ru/ff0cc618
IIpssMonuHeitHOE
pacrpocTpaHeHHe CBETa B bubnnoreka [JOK
26 OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd35
ToueyHBI HCTOYHUK CBETA. 0
JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUS CBETA. bubnnoreka [JOK
[TocTpoenue n3o0paxeHmit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJjie
IIpenomieHue ceera.
ITonHoe BHyTpeHHEE
28 orpaxenue. IIpenensHbIN bubnmorexa [IOK
p - Hpeld https://m.edsoo.ru/ff0cd7{6
YIOJI IOJTHOTO BHYTPEHHETO
OTpaKEeHUS
JlaGoparopHasa pabora
29 «I/I3MI; eHI:/Ie nopKa3aTen51 Bubmorexa OK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHUS CTEKIIA»
JIunsel. IlocTtpoenue
30 M300paKCHHUH B JIMH3E. bubnuoreka [JOK
DopMysa TOHKOU JIUH3BIL. https://m.edsoo.ru/ff0cddle
VBeanueHue TUH3E
JlaGopaTtopHas pabota
31 «Hccnenosanue cBONCTB

M300pKEHHUI B JIMH3aX)




Hucnepcus ceera.
CI10KHBII coCcTaB 0€JI0ro

32 | cgera. lIBer. JlaboparopHas
pabota «Habmronenue
JUCTIEPCUU CBETa»
Nurepdepenuus crera.

33 | Iud paiuiﬁ cBeTa bubnuotexa [JOK

p L https://m.edsoo.ru/ff0ced22

Hudpakuronnas perméTka

34 ITonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BOJH. [lonspuzamnus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudopsl U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011acHOTr0 MPUMEHEHUS
['panuIbl TPUMEHUMOCTH

36 KJIACCUYECKON MEXAHUKH. bu6mmoreka [JOK
[ToctynaTel cenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTETHHOCTH

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHUe BPEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAII[eHHE JITTHHbI
OHeprus U UMIYJIbC

18 PENSATUBUCTCKON YaCTHULIBI. bubnmoreka [JOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl MOKOS

39 | KontponwsHas pabora bubmuorexa [JOK

«Onruka. OCHOBBI




CIIeIMAIBHON TEOPUH
OTHOCHUTEILHOCTH

https://m.edsoo.1u/ff0cf610

®otonsl. ®opmyia [1nanka.

bu6mmoreka [JOK

40
DHeprus 1 UMIyYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE BuG LIOK
HOINOTEKA
41 .0 A.T.
orosdexra. Ombiret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodrdhdekTa.
¢ v(l)(b N bu6mmoreka [JOK
YpaBHeHne DWHINTEHHA TS
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanunay Gorodddexra a
[aBnenue ceera. Onbitsl [1. bubnuorexa [IOK
43 H. JleGeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIECTBUE CBETA 6
TexHuueckue ycTpoicTsa u
MIPaKTUYECKOE TPUMEHEHUE:!
44 | dorodnemeHT, HOTOTATUHK,
COJIHEUHas OaTtapes,
CBETOINOI
Pemenne 3a1a4 1mo teme Bbub6morexa [JOK
45 «DeMEHTEI KBAaHTOBOH https://m.edso0.ru/ff0d030
OIITHKI 2
Mogens atoma TomcoHa.
Omnpitel Pesepdopaa mo bubmoreia HOK
46 https://m.edsoo.ru/ff0d091

PAacCEsIHUIO O-YaCTHII.
IInaneTapHast Mmozienp aTomMa

a




47

IToctynmater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

Wznyuenue u nornouieHue
($hOTOHOB IpU Tepexoe
aToMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroul. Buael
CIIEKTPOB

bubnnoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIE cBOMCTBa
yactull. Bonnsl ne bpoitns.
KopmyckyisipHO-BOJIHOBO#
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE H3JTy4YeHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE
pannoakTUBHOCTU. OTIBITHI
Peszepdopna o
OTIpe/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
FaMMa-I/I?;J'Iy‘-IeHI/ISI. BJII/ISIHI/IC
pa}II/IoaKTI/IBHOCTI/I Ha
JKHBBIC OpFaHI/ISMBI

52

OTkpbITHE TIPOTOHA U
HenuTpoHa. M30TOmBI.
Anbda-pacna.
DIIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmal.
["'amma-u3nyuenne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DOHeprus CBSI3U HYKJIOHOB B
anpe. SInepHsle peakuuu.
SAnepHslil peakTop.
[IpoGnemMsbl, MepCIeKTUBEI,
9KOJIOTHYECKUE aCTIEKThI
SIEPHOW SHEPTETUKHU

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHBIC YaCTHUIIBI.
OTKpBITHE TIO3UTPOHA.
Mertoabl HaOMIOACHUS U
perucTpanuu
9JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DPyHIaMEHTAJIbHBIC
B3auMozeicTeus. EquHcTBO
(bU3UYEeCKON KapTHHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

OTansl pa3BUTHUS
actpoHomun. [IpukiagHoe u
MHUPOBO33pEHYECKOE
3HAYEHHE aCTPOHOMHHU. Bun
3B€31HOTO Heba. Co3Be3aus,
ApKHE 3BE3/bI, IUNIAHETHI, UX
BUJUMOE JBH)KCHHUE.
Conneunas cucreMa

56

Comaue. CoHeuHast
aKTUBHOCTL. ICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T




57

3BE311BI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TIIaBHOM
MOCJIEIOBATEIILHOCTH.
BryTpenHnee ctpoenue
3B&3/1. COBpEMEHHBIE
MIPEICTABIICHHS O
MIPOUCXOXKICHUH U
spomronk CoJHIIA U 3BE3]T

58

Maineunsiii [1yTe — Hamma
lNanakruka. [Tonoxxenue u
nBwxeHue CoJlHLa B
lNanaktuke. ["amakTuky.
YeépHble IBIPHI B siApax
TaJaKTUK

59

Bcenennas. Paz0Oeranue
rajaktuk. Teopus
bonpuioro B3peIBa.
PenukroBoe usnmydeHue.
MeraranakTrka

60

Hepemennsie nmpo6iembl
aCTPOHOMHUU

61

KonTtponbHas pabota
«JEeMEHTBI aCTPOHOMMH U
acTpou3uKm»

62

O6o6maromuit ypok. Posb
(HU3MKH U ACTPOHOMUHM B




DKOHOMHYECKOM,
TEXHOJIOTUIECKOM,
COLMAJILHOM M ATUYECKOU
chepax neaTenTbHOCTH
YyeJioBeKa

63

O606maromuii ypox. Poib
U MecTO (PU3UKU U
aCTPOHOMHUU B
COBPEMEHHOM HAYyYHOUN
KapTHHE MHUpa

64

O6o6maromuii ypok. Poib
¢du3nueckoit Teopun B
dbopMupoBaHUU
MPEJCTaBICHUMN O
buznyecKkoil kKapTuHe MUpa

65

O6o0maromuii ypok. Mecto
(bu3nUecKoil KapTHHBI MHUpa
B 0011IEM psITy
COBPEMEHHBIX €CTECTBCHHO-
HAy4YHBIX MIPEICTABICHUHN O
PUPOJIC

66

PesepBHBIi ypOK.
MaruauTtHOE none.
DneKTpoMarHuTHas
UHAYKLINS

67

PesepsHblit ypok. OnrTuka.
OcCHOBHI cielIIaIbHON




TCOPHUU OTHOCUTCIIBHOCTHU

Pesepnslii ypok. KBanrosas
68 | ¢usuka. DeMeHTHI

ACTPOHOMHUU U acCTPOPHU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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