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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YPOBHSI Ha YPOBHE CPEIIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHHUI M TPEOOBAHUI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmsl, npeacTtaBieHHbix B PI'OC
COOQO, a Taxxke ¢ yuérom (penepanbHOil paboyeil mpOrpaMmbl BOCHHUTAHUS U
KOHLEIMUNHU NpenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX
opranmsanuax  Poccuiickon — @Pexepanuu, — peaM3yIOIIUX  OCHOBHBIE
o0Opa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpamMMbl 1O (U3MKE HAMpaBiI€HO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM 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 Kk muaHUPYEeMbIM JIMYHOCTHBIM, HPEIMETHBIM U
METanpeIMETHBIM pe3yibTaTaM OOy4EHHUs], a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXIPEIMETHbIX CBA3€d (U3HKUM C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TIpeAMeTamMu. B Hell ompenesnsitoTcsi OCHOBHBIE WENH H3YyYEHHS
(U3HMKM Ha YpOBHE CpeHEro oouero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTaThl
OCBOEHMSI Kypca (PU3MKH: JMYHOCTHBIE, METAlpeIMETHbIE, MpPEAMETHBIE (HA
0a30BOM ypOBHE).

[Tporpamma no pu3ukKe BKIIOYAET:

e IUIAHUPYEMBIC 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
KayecTBe Y4yeOHOro mpeAaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAJ B
cucteMy 3HaHMM 00 okpyxkawomeMm wmupe. IlkonbHBIA Kypc QUMK —
CUCTEMOOOpa3yIoUi ISl €CTECTBEHHO-HAYYHbIX Y4Y€OHBIX MPEIMETOB,
NIOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHEH, Ouosorueit, usnueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHMBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUU OINpeeIseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUWA B c(epe SHEepPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MaTEPHAJIOB C 33JaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydYaroluxcsi, B
dbopMHpOBaHWE YMEHUW MNPUMEHSTh HAyYHbIA METOJA TO3HAHUSA MpU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIEOBaHUM.

B ocHoBy kypca Qusuku ajis YpOBHSI CpEeAHEro oOmiero oOpa3oBaHUs
NOJIOXKEH PsIi MJIEH, KOTOPblE MOXHO pacCMaTpuBaTh Kak MPUHIIMIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBJIAETCS JIOTHYECKH
3aBEPIUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KJIaCCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3MKU
o0beMHEH BOKpPYr (¢u3MuecKuX Teopuil. Benymmm B Kypce sBIsercs
(dbopMHpoOBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEUIECTBE U
TOJIeE.

Hoesn eymanumapusayuu. EE peanusanus NpeAnonaracT UCHOIb30BaHUE
TYMAaHUTAPHOTO NOTEHIHANIAa (PU3UYECKON HAayKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTUEM OOILECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIPOOIEeMaMH.



Hoess npuxnaonout nanpasnennocmu. Kypc dusuku mnpeanonaraer
3HAaKOMCTBO C INHPOKUM KPYrOM TEXHHYECKMX ¢ TEXHOJIOTHUYECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs MOCPEICTBOM BBEICHUS SJIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS
npo0iieM  palMOHATILHOIO  MPUPOJONOJB30BAaHUS U 3KOJIOTMUYECKOU
0€30MacHOCTH.

CTep>KHEBBIMH dJIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHET0 OOIIero
o0Opa3oBaHus ABJIAOTCS pu3nUeckre Teopuu (GopMHpPOBaHUE MPEACTABICHHUIN O
CTPYKType MOCTPOCHHS (PU3NIECKON TEOPHH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O MPHUPOJAE, TPaHHUIIAX
NPUMEHUMOCTH TEOpWH, ISl OMHCAHHS €CTECTBEHHO-HAYUYHBIX SBICHUNA U
MIPOIIECCOB).

CucTeMHO-ACITENPHOCTHBI TOAX0J B Kypce (HU3UMKHA peann3yercs
MPEXKJE BCEr0 3a CYET OpPraHu3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuatomuxcs. [lnsi 6a30Boro ypoBHsI Kypca (PU3HKA — 3TO HCMOJIb30BAHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOoTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOUIUMK CIHCOK
YUYEHHYECKUX MPAKTHUYECKUX paboT. BeimeneHnne B yKa3aHHOM MEpeyHe
1a00paTOPHBIX paboT, MPOBOJMUMBIX JIJISi KOHTPOJS M OLIEHKH, OCYIIECTBIISETCS
y4acTHHKaMu 0Opa30oBaTeIbHOTO IMpoLecca MUCXOAs1 U3  OCOOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHera ¢usuku. [Ipu 3TOM oOecneumBaercs
OBJIaJICHHE OOYYaAIONUMHUCS YMEHHSIMH TPOBOJAUTH KOCBEHHBIE HW3MEpPEHHUS,
UCCIICJIOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH U TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHME yAenseTCsl PEHICHUIO PAcCUETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu 5TOM [1s1 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIOTCS 33724 C SIBHO
3aJJaHHOM  (PU3MYECKOW MOJEIIbIO, II03BOJISIOIIME MPUMEHATh HW3YUYEHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaKk U MHTETPUPYS
3HAHUSI W3 pasHbIX pasfenoB. J[Is KauyecTBEHHBIX 3alad MPHOPUTETOM
ABIIAIOTCA 33/JaHHUA HAa OOBSICHEHHWE MPOTEKAaHHUA (PU3UUYECKUX SBICHUH U
MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOytolre BbiOOopa (GU3MUYECKON MOJACIH
JUTS CUTYallud MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHUI0 ydeOHOro mpoliecca 0a30BbIl YpOBEHb Kypca
GU3UKM Ha YpPOBHE CpeaHEro oluiero oOpa3oBaHUs JOJKEH H3y4aThCid B
YCIOBUSIX MPEIMETHOTO KabnHeTa (M3UKH WIH B YCIOBUAX WHTETPUPOBAHHOTO
KaOuMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IMMOE JIabopaTopHOE OO0OpYAOBAHHME JUISl BBITOJHEHHUS
yKa3aHHBIX B MporpaMme Mo (pU3MKe yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obopyaoBaHue G(OpMUPYETCST B COOTBETCTBUM C
NPUHLAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M 00ECMeYMBAeT MOCTAHOBKY
NEPEUYNCIICHHBIX B MpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICJIOBAHMUST M3yYaeMbIX SIBICHUH UM TPOIECCOB, OMIIMPHUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpynOBaHUE ISl YUYEHMUECKUX MPAKTHUUYECKUX pPadoT
dopMupyeTcs B BUJe TEMAaTUYECKIX KOMIUIEKTOB M 00ECIEYNBAETCSA B pacuyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOPHOTO O0OPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpPUil.
OCHOBHBIMU LEJISIMU U3YYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpoBaHE WHTEpECa M CTPEMIICHHS OOYYaloUuXcs K HayYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE MUX HHTEIUICKTYIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TIPEACTABJICHWA O HAyYHOM METOAE IIO3HAHHUS U
(hopMHpOBaHNE HCCIAEAOBATEILCKOTO OTHOMIICHUS K OKPYKArOITUM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK Pe3yJibTaTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUEe YMEHUN OOBACHATH SBJICHUS C HCIOJb30BAaHUEM
(bU3HYeCKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupoBaHUE MIPEACTABICHUH O PO (DU3UKH JJIST PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX 1ejeil 00eceynBaeTCs peleHNeM CIEAYIOMUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

npuoOpeTeHrue  CUCTeMbl  3HaHUKW 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKJIIOYAas  MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

bopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUs (PUBMYECKUX SBJICHUN B MPUPOAEC U IS NPUHSITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pPEIICHUS PA3NMYHBbIX 33Ja4 C SIBHO 3aJIaHHOMN
(bu3nyUecKol MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOLIUX CAMOCTOSTEbHOE
co3aHue (PU3NYECKON MOJEIIU, aICKBATHON yCIIOBUSAM 33/1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOIMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKPY’KaIOILLYyIO Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(U3HYECKNX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPIPETalui HH(POpMaLUH,
OIPEEIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JaHME  YCIOBMM Il  Pa3BUTUSA  YMEHHH MPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE CPEIHETrO OOILEro
obpazoBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJleN0),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemelii B mporpamMme 1o (GU3WKE TEPEUeHb Ja0OpaTOPHBIX W
MPAKTUICCKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENIaeT BBIOOD
POBeICHUS J1a0OPATOPHBIX PadOT M OMBITOB C YUYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHnsle METObI TO3HAHUS OKPYKAIOILLIETO
mupa. Ponp skcnmepuMeHTa W TEOPUM B IPOLECCE TIO3HAHUS NPUPOIBI.
DKCHEPUMEHT B (PU3HKE.

MopenupoBanue (pu3MUeCKuX SBJICHUH U mpoleccoB. Hay4uHble runoTessl.
®duznyeckue 3aKOHbl WU TEOpHH. ['paHHIBl TPUMEHUMOCTH (PUIHYECKHX
3aKOHOB. [ [puHIIMTT COOTBETCTBUSL.

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

Jlemoncmpayuu

AHanoroBele U 1U(POBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemetiienrie, CKOpOCTh (CpelHsISl CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MATE€pUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE nBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U NEepEeMEIECHUs
MaTepHaIbHOW TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe naBwxkeHue. [[BrkeHME MarepuasbHOW TOYKHA 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOpPOCTBIO. YTJIOBas CKOpPOCTb,
auHeiHas ckopocTh. [lepmon m yactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIHUJOMETD,
JIBUYKEHUE CHAPSI0B, LIETTHbIE U PEMEHHbBIE TIEPEIAYH.

Jlemoncmpayuu

Mopens  cuctemMbl  OTCUETA, WUIIOCTpalUsd  KUHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpa3zoBaHue IBUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenue nBukeHus Tenna, OPOLIEHHOIO MOJI YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTy pH ABHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomol

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJNbI0  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOUIEHUS MEXAY NYTSIMH, MPOMICHHBIMU TEJIOM 32
NOCJIEJOBATENIbHBIE PaBHbIE MPOMEXYTKHM BpPEMEHH IPU PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

W3ydeHne NBUKEHNUS [IapUKa B BI3KOU KMIKOCTH.

N3yuyeHue ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. lunamuxa

[Ipunmun  otHocurensHOCcTH [anmuned. Ilepseii  3akon  Hsrotona.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHumn cynepno3uinuu cuil. Btopol 3akoH
Herorona pna wmarepuanbHOM TOukd. Tpermit 3akoH HerootoHa miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOro Ttarorenus. Cumiia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl TpeHusi (Mokos, CKOJIbXeHUs, KaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koagpuuument
TpeHusa. Cuia CONpOTHUBIIECHUS IIPU ABWKEHHUU TEJIA B )KUIAKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpallaTelbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauieHus. Ilmedo cuibl. YcinoBus
paBHOBECUSA TBEPAOTrO TEIIA.

TexHruecKkre yCcTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHEHHME MACC B3aUMOJICMCTBYIOLINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

Crnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JehopMaiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECH .

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomol

N3yuyenue nBM>KeHHUs OpycKa M0 HAKJIOHHOMW MIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT ux JedopmMariuu.

HccnenoBanne ycClOBUKA pPaBHOBECUS TBEPAOrO TeJd, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

HMmiynbc MaTepUallbHOM TOYKHM (T€a), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbCc CWIIBI 1 U3MEHEHHME UMITYJIbCa Tea. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOUTHOCTH CHJTBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOW SHEPTHM.

[ToTreHunanbHas HHEPIUs. [ToTennmanbHas BHEPrus  YHpyro
neopMUpPOBaHHOM MpyXkuHBL. [loTeHIManbHas SHeprus Tena BOJIU3HU
MTOBEPXHOCTHU 3€MIIH.

[ToTeHumanbHble ¥ HENOTEHUWaldbHble  Ccuibl. CBi3p  palOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM DHEPIMM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAaHUYECKON YHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpouCcTBa U NIPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONIED,
IPYKUHHBII MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.



PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIMAIBHON YHEPTUU B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopuvle pabomol

N3yueHnne abCOMIOTHO HEYNPYroro yAapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MAaATHUKOB.

HccnenoBanue cBsiz3M pabOThl CUJIbI C HM3MEHEHHEM MEXaHMUYECKOM
SHEPrUHU Teja Ha IPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paszpnes 3. MouiekyasipHast pu3nKa 1 TEPMOAMHAMHKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU M HX
ONbITHOE OOOCHOBaHHWE. bpoyHoBckoe nBuxkeHue. [uddysus. Xapakrep
JBW)KEHHUSI W B3aMMOJECWCTBUS YaCTHUI] BelIeCTBA. MOJEIM CTPOECHUS Ta30B,
KUIKOCTEN M TBEPIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mojaened. Macca u pa3mepsl moisekyd. KommuectBo BemiectBa. I[loctosHHas
ABorazpo.

TemioBoe paBHoBecue. Temneparypa u €€ wu3Mmepenue. [llkana
temneparyp Llenbcus.

Mopens wuaecanbHoro rasza. (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUHU UACAIbHOro rasa. AOCOJIIOTHAs TeMmIeparypa Kak Mepa
CpellHEe KUHETHYECKOW SHEPruu TEIJIOBOro JBWKEHHUsA 4dacTull rasza. lllkana
temneparyp KenbsBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [{aneroHa. M30mpoiecchl B HacanbHOM ra3e ¢ mOCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u300apa.

TexHuueckre YCTpPOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BellecTBa, (hoTorpadpuu
MOJIEKYJI OpraHUYECKUX COECTUHEHUM.

OnbIThl 110 1P PY3UN KUAKOCTEH U ra3oB.

Mopenbs OpOyHOBCKOTO ABUKEHUSL.

Mogens onsita lITepHa.

OnpIThl, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, niuiocTpupyronas Ipupoay AaBiICHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPABHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

Omnpenenenne 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 CMmocoObl e wu3MeHeHus. KonnuecTBo
TEIIOThl U paboTa. BHYTpeHHsIsI SHEpPrusi OJHOATOMHOIO HJICAJIbHOrO Tasa.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUE. Y AelbHAs
TEII0EMKOCTb BellecTBa. KoMuecTBo TEIIOThI MpHU TEIUIoNnepeaaye.



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

Btopoii 3akon TepmoanHamMuku. HeoOpaTtuMoCTh POLIECCOB B MPUPOJIE.

TerioBele  MamuHbl. [IpuHOMOBI  AEHCTBUA ~ TEMJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBbIX MamuHax. KoadduimeHt mosne3Horo
nevctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosdpuiveHT mosie3Horo
JNEUCTBUA. DKOJOTHYECKHE MPOOJIEMbI TEIUIOAHEPTETUKH.

TexHuueckre yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEH HHEpruu Teja MpU COBEPIICHUH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM MOJ JIEWCTBHEM C)KAaTOro BO3[yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTPALA).

W3meHenne  BHYTpEHHEW  SHeprud  (TemmepaTrypel) Teda  IMpu
Teruionepeaaye.

OnbIT mo aanabaTHOMY pacCUIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn mnapoBoil TypOWHBI, JIBUrateiasi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCOTIOTHAS
U OTHOCHUTEJbHAS BJIAXKHOCTH BO3ayxa. HacellleHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHHUSL.

TBépnoe teno. Kpucraminueckue M aMop@Hble Teia. AHH30TPONUS
CBOMCTB KpucTawioB. JKuakue Kpuctamuibl. COBpPEMEHHBIE MaTEpHUAIbI.
[TnaBnenue u KpuctayuM3auus. Y aenbHas TerioTa miasnenus. Cyoaumanus.

YpaBHeHuUE TEII0OBOro OajaHca.

TexHuueckre ycTpoilcTBa M MPAKTHYECKOE NPUMEHEHHE: TMIPOMETp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOJYYEHHs] COBPEMEHHBIX MAaTEpUasoB,
B TOM YHCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpPEHHUS BIaKHOCTH.

Halnronenue HarpeBaHust v IJIaBJIEHUS KPUCTAJUIMYECKOrO BEILIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomol

W3MmepeHne OTHOCUTENIbHOM BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

ONeKTpu3anms Tel. OJIEKTpUYECKMU 3apsa. J(Ba BHAA SIEKTPUYECKHX
3apsaoB. [IpOBOAHMKY, NUAJIEKTPUKHA U MOJYNPOBOAHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuHBIM dSIEKTpUYECKUN
3apsia. DiekTpudeckoe nosie. Hanpssxk€HHOCTh anektpudeckoro nmoist. [Ipunuun
CYNepIO3HULINU ANEKTPUUECKUX MIOJIEH. JIuaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun osnekrpocratnueckoro nosis.  [lorenuman. PasHocTh
NOTEHUNANOB. [IpOBOMHMKM M JUANEKTPUKU B JIIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpuyeckass MPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa. DHEPrUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHuyeckre yCTpOWCTBAa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE HIJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN aIapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDNEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IIJIACTUH, PACCTOSTHUSA MEXKAY HUMH U JUIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

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

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

Hanpspxkenue. 3akon OMa 115 y4acTKa LEH.

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

Pabora osnextpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MouniHoCTb
AJEKTPUYECKOTO TOKA.

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

OJIEKTPOHHAs!  NPOBOJMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX ITYYKOB.

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

DIJIEKTPUYECKHM TOK B PpacTBOpax M pacIiUlaBax dJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

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

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: amIIepMeETp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, B3JEKTPOHArpeBaTeiIbHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BAKYYMHBIN
MOJl, TEPMUCTOPbL M (POTOPE3UCTOPBI,  IMOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA Y HaIIPSKEHUS.

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

CMemanHoe COeTMHEHNE ITPOBOAHUKOB.



[IpssiMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3yyeHue cMenaHHOro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 371eKTpOABUKYILEH CHIIbI MICTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habnronenue anextposiusza.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca ¢puznku 6a30B0oro ypoBHs B 10 Kilacce oCylIecTBIsETCA C
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OHOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemmnule nonsamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbId (pakT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIECITUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

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

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

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKY,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWMCTBA TBEPABIX TeE,
KUIKOCTEN U Tra3oB, JEKTPUUYECKHUE CBOMCTBA METAJUIOB, JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FraJbBaHUKA.

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

Texnonoeus: npeodpa3oBaHUe IBHXKEHHUM C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKH, WCIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JPYTUE), IBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJIUILIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHAIOB, B TOM  YHUCJIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTAaTHYECKas  3alluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN MIPUHTEDP,
AJIEKTPOHArpeBaTelbHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  IPHOOPHI,
raJlbBaHUKa.

11 KVIACC

Pa3znen 4. JiaekTpoauHaMHUKa

Tema 3. Macnummnoe noe. IneKmpomMazHUmMHAA UHOYKUUA

[locTosstHHBIE ~MarHWTBHL. 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
MAarHMTHOIO TOJIS JUIMHHOTO IMPSIMOr0 IMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



POBOJHMKA, Karymlku ¢ TOKoM. OmnbelT Opcrega. BzammoneiictBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOyJib U HalpaBJICHHUE.

Cuna JlopeHua, €€ MOaynbp W HampaBlieHUE. J[BH)KEHUE 3apsiKEHHOU
YacTHI[bl B OJHOPOJAHOM MarHUTHOM noJje. Padora cunsl Jlopenna.

SIBneHHne DIEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAS CHJIA HMHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABUKYIAs CHJIAa WHIYKUIUU B
IPOBOJHUKE, IBUKYILIEMCS OCTYNATENIbHO B OAHOPOIHOM MAarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HME CaMOMHIYKIMH. OJEKTPOABIKYLIAs CuUja
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHrueckre yCTpOiCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIE
MarHuThl, AJIEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHL], UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHuE 3JIEKTPOMAarHUTHOW UHTYKLUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  AJIEKTPOJABMKYIIEH CHJIBI HMHAYKUUMU OT CKOPOCTHU
W3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHYKIUU.

Paszpnes S. KosieOanust ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KOJAEOAHUA

KonebarenpbHas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJIEOAHMS.
["apmonunyeckue konedanus. [lepuon, yactora, ammuryaa u gasa KojaeOaHH.
[IpyXUHHBIN MAasITHUK. MaremaTnueckuii MAasITHHUK. YpaBHeHUE
rapMOHUYEeCKUX KojeOanuii. [lpeBpaleHue SHEPruud NpU TaPMOHUYECKUX
KOJIEOAHUSIX.

KonebarenbHbiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJIeaTbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTUSl MEXAY MEXaHUUYECKUMH H
ANIEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJICAJTLHOM K0JIE0ATEIbHOM KOHTYE.

[IpencraBnenne 0  3aryxalolmMx  KojiebaHUsX.  BbIHyXJeHHbIE
MexaHuueckue kojeOaHus. Pe3oHaHc. BbIHYXJICHHBIE SJEKTPOMATHUTHBIC
KOJIeOaHHUs.



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

Tpancdopmarop. [IpousBoacTBO, neperaya U 1oTpedieHue
JJEKTPUYECKOM  DHEPIUM. OKOJOTMYECKME PHUCKH IIPU  IPOU3BOJICTBE
aneKTposHepruu. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKHU3HH.

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

Jlemoncmpayuu

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

Habnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanue CBOWCTB BBIHY X JACHHBIX KOJIEOAHUH.

Habnronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANpPsDKEHHUsS] OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieoBaTEIbHOM COEIMHEHHH pPE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanne 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJ€OaHMW Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBanne nNEepeMEHHOr0 TOKa B LENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60IHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpaHenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss M JAnuHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WUuTepdpepenius u nuPpakuust MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] BJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BekTopoB E, B, V B 3jIeKTpOMarauTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MTPEIOMIIEHUE, MOJISpU3aLus,
mugpakuus, uareppepeHuus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

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

[IpyHOMIBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.

TexHrueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TesiedoH, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW H
4acTOTOM KOJeOaHHI.



HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaKEHUE,
pesIoMJIEHUE, MOspU3alus, AUPpaKuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsAMoivMHENHOE pacIpOCTpaHEHUE CBETa B
oaHopoaHow cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIN
nokasaresp npeinomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOT'O BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHbli coctaB Oenoro cseta. LIBerT.

ColOuparomiue u paccewBarolive JuH3bl. ToHkas auH3a. DOKycHOE
pacCTOsIHME M ONTHYECKas Cujla TOHKOW JHH3bI. [locTpoeHne n3zoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JaBaeMoe JUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

Hudpakuus cBerta. Judpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHUH MOHOXPOMATHUYECKOIO CBE€Ta Ha
TU(GPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHrueckre yCTpOiCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, Jyma,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOU.

Jlemoncmpayuu

[TpsimosiMHEHOE pacnpoCTpaHEHUE, OTPaKEHUE U MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE oTpakeHne. Moiesb CBETOBO/A.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Habnronenune untepdepeHnnu crera.

Habnronenue audpakiuu ceera.

Habnronenue aucnepcuu ceera.

[TosyyeHue ciekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tosyyenue cekTpa ¢ MoMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3mepeHue nokasaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Habnronenue nucnepcuu ceera.

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



CBs3p MacCchl C DHEPrME€d M MMITYJIBCOM PEJSITUBUCTCKOM YaCTHULIBIL.
DHeprus MmoKosl.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

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

OtkpeiTie u ucciepoanue (oroapdexra. OnbiTel A. I'. Cronerosa.
3akonsl GoTodpPexra. YpaBHenue ODifHiireriHa ainsa portodrddexra. «KpacHas
rpanuna» ¢ortodddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkre yCTpOHWCTBA M NMPAKTHYECKOE NPUMEHEHHUE: (POTORIEMEHT,
doTogaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HEeKT Ha yCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHoB BHeIHETO GoTodddeKTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiThl Pe3epdopaa mo paccessHuIO o -4acTHII.
[Lmanerapuas monens aroma. Ilocrtynatel bopa. M3nydyenue u mornomieHue
(OTOHOB MpHU NEPEXOAE aToOMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumabl
cnekTpoB. CHEKTp ypOBHEW 3HEPIHH aToMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuil. Bomuel ne bpoina. KopnyckynspHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYCHHE.

TexHuyeckne yCTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jila3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue iMHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHedyaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCHEpPUMEHTHI, JT0Ka3bIBAIOIINE CIOKHOCTh CTpOeHMs siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pe3depdopna mno  ONpeAesieHHo  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, OeTa-, TramMma-U3IydeHUS.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpeiTHE NPOTOHA U HeUTpoHa. HykinoHHast moaens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otormnst.

Anb(a-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3TydeHue. 3aKOH paJlMOaKTUBHOIO pacnaja.

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

Snepusble peakuuu. [lenenue u cuHTE3 AIEP.

Anepusbiit peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEPCHEKTUBDI
SIEPHON DHEPrETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



@dyHIaMeHTaJdbHble B3aUMOJEHCTBUA. EIUMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHuueckre yCTpoCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
kamepa BusnbcoHa, siepHbIil peakTop, aToMHas oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTUll (M0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTHS acTpOHOMHHM. [IpHKIagHOE M MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qHoro HeOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCThb. McTtounuk sHeprum ConHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpaIbHBINA KJIACC —
CBETHUMOCTB». 3BE3/bI TJIABHOM IOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3] TJIABHOM NOCIIEIOBATEIBHOCTH. BHyTpEeHHEE cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U dBoIonnu ConHia
Y 3BE3]1. DTanbl JKU3HU 3BE3 .

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

Bcenennad. Pacmupenue Bceenennoil. 3axkon Xa0O6ma. PazOeranue
ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe nsiyyeHue.

MacmiraOHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM ISl  ONpPEAENICHHUs] TOJOKEHHUsSI HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/11s1 CeBepHOro NoJiyliapus u
SIPKUE 3BE3/IBL.

Habnronenus B teneckon JlyHsl, miianet, Mieunoro [lytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckor Teopun B GOPMUPOBAHUU MPEACTABICHUNA O PU3MUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KApTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHbie CBS3H

N3yuenue kypca ¢pusznku 6a30B0oro ypoBHs B 11 kitacce ocyuiecTBisiercs ¢
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OHOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemmnule nonamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (akT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHUE, MOIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMBI YPAaBHEHHM, TPUTOHOMETPUYECKHE
GyHKUIHH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U MX MPOEKIMH HA OCU KOOPJUHAT,



CJIO)KEHUE BEKTOpPOB, IPOU3BOJHBIE JIIEMEHTAPHBIX (DPYHKIMI, NOpU3HAKU
no100Ms1 TPEYTrOJIbHUKOB, ONpPEEICHUE IUIOMAau IUIOCKUX (uryp m oobéma
TeIl.

buonocusa: >nekrpuyeckue SBICHUS B >KMBOM MPHUPOJE, KojeOaTellbHbIE
JBUKEHUS B KUBOM NpPUPOJE, ONTHUECKHE SBIECHUS B KUBOU MPUPOJE,
JEHCTBUE paiMalliK 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, 3aJ€KU MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUIA.

Texnonozusa: NWHUM DIEKTPOIEpeNad, TIEHEpaToOp NEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIIMOHHAS T€4b, pajap, paAUONPUEMHUK, TEJIEBU30p,
anTeHHa, tenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YpOBHE CPEIHEro OOIIEero
oOpazoBaHust  (0a30BbIi  YpPOBEHb) JIOJDKHO  OOECHEYHUTh  JIOCTUKEHUE
CIEIYIONMUX JTMIYHOCTHBIX, METAMPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSI ydyeOHOro mnpenMera «Dusznkay
JNOJKHBI ~ OTpakaThb  TOTOBHOCTh U CIIOCOOHOCTh  OOYYarolIUXCs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3MIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUMCKOr0 OOIIeCTBa,
pacUIMpEeHHEe >KU3HEHHOTO OMbITa U ONbITa JESITEIbHOCTH B MPOIECcCce
peanu3alyd OCHOBHBIX HAaINpaBlIEHUN BOCHHUTATENILHOW NESITEIbHOCTH, B TOM
YHClie B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAAULHUOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECax IPaKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBICHUHN B 00pa30BaTEIbHON OpraHU3aIuy;

yMEHUE  B3aUMOJECHCTBOBaTH C  COIMAIbHBIMU  HMHCTUTYTaMU B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOPMUPOBAHHOCTh  POCCHUICKOM IpaXkKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B
NESATENBHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOHYMBOTO OYAyIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOT0 BOCIIMTAHMS:

MHTEPEC K pa3IMuHbIM cdhepam NnpodeccuoHaIbHON 1eITeTbHOCTH, B TOM
YHClie CBSI3aHHBIM C (DM3MKON U TEXHUKOH, YMEHHUE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynaymield mNpoeccuu M peanu30BbIBATh COOCTBEHHBIE >KU3HEHHBIC
UJTaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HMKU HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS



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

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCWCTBUIM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JACATEIBHOCTH HKOJOTUYECKON HampaBlIEHHOCTU Ha
OCHOBE MMEIOUIMXCS 3HAaHUU 10 (PU3HUKE;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

OCO3HAHME I[EHHOCTU HAyYHOW JMESITEIBbHOCTH, TOTOBHOCTH B IPOIIECCE
u3yueHus: (U3MKU  OCYHIIECTBISATh MPOEKTHYIO U  HCCIIEIOBATEIbCKYIO
NeATeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE eiicTBUS
ba3zoBble 1ornueckue 1ecTBUs:

CaMOCTOATENbHO  (opMyNIUpOBaTH M aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIeNATh eI JESATEIBHOCTH, 3a/laBaTh MapaMeTphl U KPUTEPUH HX
JOCTHXKEHUS;

BBISIBIISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpUBAEMBIX
(bU3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIITXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENILHOCTh, OIIEHUBATb COOTBETCTBUE
PE3yIbTATOB LIEJISAM, OIICHUBATh PUCKHU MOCJIE/ICTBUN JIEATEILHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH PpabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eicTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMHU MOHATUSIMU U METOJaMU
bu3nuecKol HayKu;

BJIaJICTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM u MPOECKTHOMN
NESTENHbHOCTY B 007acTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  peIlIeHus 3a1ad  (PU3UYECKOTO
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJIYYEHUI0O HOBOTO 3HAHUA, €ro
UHTEPIpETalliU, MPeoOpPa3OBAHUI0 U TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTOTE3y €€ PEIICHUs], HaXOIUTh apryMEHTHI IS JI0Ka3aTelIbCTBa
CBOUX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIOJNYYECHHBIE B XOJI€ PEIICHHS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIbHOU
NESTENHHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;



YMETh MEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEUIaraTh OPUTrMHAIbHBIE MOAXObI U PEILICHHUS;

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

Pabora ¢ undpopmanmeii:

BJIAJIETh HAaBbIKAMHU MOJY4YEHUs WUH(POpMaUuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh [TOUCK, aHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALUI0 UHPOPMALMK PAa3IMYHBIX BUJIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCIIOJIb30BaTh CpEeACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMUA B  pEUICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33J1a4 C COOJI0JIEHHEM TpeOOBaHUW IPrOHOMMKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOT0 COJAEP)KaHMS B pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus uHPOpMalMM U LEJIeBOM  ayAUTOpUM, BbIOMpas
ONTHUMAJIbHYIO OPMY MPEICTABICHUS U BU3YAJIU3ALINH.

KoMMyHHMKAaTHBHBIE YHHBeEpCcalbHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3HMKM U BO BHEYPOUHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMi M CMAr4arh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUSA C UCIIOIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJbHON pabOThI;

BbIOMpATh TEMATUKYy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

OPUHUMATh IL€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTHKEHUIO: 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 MPOEKThI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTYALMSIX, IPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBJIATh  I1O3HABATENIbHYIO  JESATENbHOCTh B
obmactu (QU3MKU U  ACTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh W
dbopmyIHpoBaTh COOCTBEHHBIE 3a]1a4U;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBINOJIHEHUS MPAKTUYECKOW pPabOThl € YUETOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JacTH
(U3MKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJQJCTh HAaBBbIKAMHU II03HABATEJbHOW pPEQPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JIEMCTBUII M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pediIeKCUH JUIsl OLEHKH CHUTyalluH, BblOOpa
BEPHOI'0 PELIEHUS;

YMETh OLEHHUBAThb PUCKU U CBOEBPEMEHHO MPHUHHMMATh PEIICHHS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTuX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYruX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH.

B nponecce n1o0cTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS IPOTrPaMMBI
no ¢Qusuke s YpPOBHS CpPEIHEro oO0miero oOpa3oBaHusi Y OOydYaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN HWHTEJUICKT, TIPEAMOIar aro A
c(hOpMUPOBAHHOCTD:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHUMAaTh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HAIpaBICHUS pPa3BUTHS COOCTBEHHOMN
SMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHBALMH, BKIIIOYAOLIEH CTPEMIIEHUE K JOCTHKECHUIO LEIU
U ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

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

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAaUBAaTh
OTHOUIEHUS C APYTHUMHU JIOAbMU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pellaTh
KOH()JIUKTBI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAaHULIBI NPUMEHEHHS H3YYEHHBIX (U3UUECKUX MOJEIICH:
MaTepualibHasi TOYKa, MHEpLHAIbHAS CHCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€JN0, UJICAJbHBIN Ta3, MOAEINU CTPOEHUS Ta3oB, >KUJKOCTEH 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 CTPOCHHS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPYKHOCTH, WHEpLHUs, B3auUMoOJEWUCTBHE TeJ, aud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Tell, K3BMEHEHHE 00bEMA Tl MpU
HarpeBaHuM (OXJIAXKACHUH), TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHACHCALIMS,
IUTABJICHUE, KPUCTAJUIM3alus, KUIIEHHE, BJIAXKHOCTb BO3/lyXa, IOBBILICHHUE
JABJICHUS Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL ra3a B H30MpoLeccax, dJJEKTpU3alus —Tel,
B3aUMOJEHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKHE BEITUUNHBI:
KOOpAWHATa, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITyJIbC ~ Te€la, KHHETHYecKas  dJHEprusi, MOTEHIHUalbHas  SHEprus,
MexaHu4eckass padoTa, MEXaHWYeCKas MOIIHOCTh; MPU OMHCAHUH MPaBUIBHO
TPaKkTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUECHUS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOILIME IAHHYIO (PU3HUYECKYIO BETUUUHY
C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHbIE TEIUJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUA,
UCIOJIb3Ysl (PU3MYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0THYECKOI0 JBUXKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TpPU ONUCAHUU MPaBUIBHO TPAKTOBATH (PU3UYECKH CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, UX OOO3HAUEHHUS M €AUHULBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAM;

ONKCHIBATh  M3YYEHHbIE  DJIEKTPUUECKHE  CBOMICTBAa  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOLIECCHI), HCIOIB3YSI (PU3UYECKUE BEITUYUHBI:
ANEKTPUYECKUH 3apsif, DJIEKTPUUYECKOE 0JIe, HAPSHKEHHOCTD IMOJIs1, HOTEHLIHAT,
Pa3HOCTh NOTEHLMAJIOB; MPU ONUCAHWU MPaBUIBHO TPAKTOBaTh (U3UYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI; YKa3bIBaTh
(GopMynbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYUHY C JIpYTUMU
BEJIMYMHAMU;

aHaIM3UpOBaTh  (PU3MYECKUME TMPOLECChl M  SBJIECHUA, HCHOJbB3YS
(¢u3nuecKre 3aKOHbl W NMPUHIMUIBL: 3aKOH BcemupHoro tarorenus, I, 11 u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIMI CYNEPHO3ULUU CUII, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJAPHO-KUHETUYECKYID TEOPHUIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJEKYJ ¢ aOCOJIOTHOM TEMIEpAaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOro 3apsaa, 3akoH Kyrona,
IPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €F0 MAaTEMaTHYECKOe
BBIPAKEHUE U yCIIOBUA (IpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUMUIIBI JEWCTBHUS MAalllMH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCIOBHUS UX 0O€30MacCHOT0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATh 3KCHEPUMEHTBI 10 HMCCIEAOBAHUIO (DU3MUECKUX SIBICHUH WU
IPOLIECCOB C MCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath MpodlieMy/3ajadyy W TUNOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IPEAJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIIUpPOBATH BHIBOJIHI,

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBAaTh  3aBHUCUMOCTH MEXAy (PU3NYECKHUMHM BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH B
BU/JI€ TA0JIUL U TpaUKOB, I€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIEI0BaHMUS;

co0JiroaTh paBuUiia 0€30MacHOr0 Tpy/la MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4ye€OHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOEKTHOM
NESATENbHOCTH € WCIOJB30BAHMEM  HM3MEPUTENIbHBIX  YCTPOMCTB U
1a060paTOpHOro 00OPyAOBaHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCIIOJIb3Ysl (PU3MYECKHE 3aKOHbl M TMPUHLMIIBI, HA OCHOBE aHalW3a YCIOBUS
3aJla4yi BBIOMPATHh (PUBMUYECKYIO MOJENb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U
(bopmMybl, HEOOXOAUMBIE ISl €€ pEelIeHUs, IPOBOJUTh PAacUYE€Thl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BETUYHHBI;

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

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUII  IIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETalud W  NOPEJICTaBlIeHUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uH(popMalMy, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJy4YaeMylo HH(POpMaLHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUHUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIEI0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHMdM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsS U COOIIOAEHUSI HOPM
9KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOILEH CpeJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAaMOHAIBHO PACHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTaHJAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 M3 YYaCTHUKOB TIpyNnbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koHiy oOyuenuss B 11 kjacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTMH, 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 aTOMHOTIO sipa MpU pelIeHUuH
du3nuecKux 3aaay;

pacro3HaBath (uU3MUYecKUe SIBICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: BJIEKTpUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBUS TOKAa,
B3aMMOJICKCTBME  MAarHUTOB, JJEKTPOMAarHUTHas  WHAYKLMS, JIEUCTBUE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIXKYLIMHCSA 3apsj,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJMHENHOE pacipoCTpaHEHHUE
CBETa, OTPAKEHHE, MPEJOMIIEHHEe, HHTepdepeHns, Tu]paKkius U NOoasIpU3auus
CBeTa, nucnepcus ceeta, potodiekrpudeckuii 3gdext (horoaddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHbBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  PA3JIMYHBIX  Cpea) U
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOJB3Ys (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps/l, CUila TOKa, JIEKTPUUECKOE HANPSIKEHUE, FIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIAs cuja, padoTa
TOKa, WHAYKIUS MAarHUTHOTO Tons, cuina Awmmnepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYUIKH, SHEPTUsl 3JIEKTPUYECKOIO M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KOJIeOaHUI B KOJIEOATEIIbHOM KOHTYpE, 3apsij U CHJla TOKA B
npolecce TapMOHUYECKUMX  AJIEKTPOMArHUTHBIX  KojieOaHuil, (OKycHOe
pPAcCTOSIHUE M ONTUYECKas CUJja JIMH3bI, IPH ONUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUII CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS W E€AUHUIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M IMPOLECCHI, HCHOJIb3YS
(¢u3MUecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHUs W UMIYJbC (POTOHA, MEPUOJ NOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, IPH OINMCAHWU MPaBUIBHO TPAKTOBATh (PU3MUYECKU
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUsI WU E€JIMHHUILIBI, YKa3bIBaTh
(GopMysbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYUHY C JpPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3MUECKON BEIIMYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M SBJICHUSA, HCHOJb3YS
(u3nuecKre 3aKOHbl U NMPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BATEIBLHOTO U
napajijIeIbHOTO COEAMHEHMS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPAMOJIMHEHHOTO pPacipOCTpaHEHUS
CBETAa, 3aKOHbl OTPAXEHHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpPaBHEHHE
OiiHmTenHa Juist potosddexTa, 3aKOH COXPAHEHMS SDHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DSJIEKTPUYECKOIO 3apsijia, 3aKOH COXPaHEHHUS
MacCOBOT'0 YMCIIA, OCTYJIaThl bopa, 3aKOH pajiMOaKTUBHOIO pacnana, Mpu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTh4YecKoe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEeNeNsTh HANpaBJIE€HUWE BEKTOpa HWHIAYKUMHW MAarHUTHOTO  MOJIA
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHa;

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

BBINIOJIHATh 3KCHEPUMEHTBI 10 HCCIEAOBAHHUIO (DU3MUECKUX SIBICHUH U
IIPOLIECCOB C MCHOJB30BAHMEM NPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MPU 3TOM
dbopmynupoBath MpodlieMy/3ajadyy W TUNOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 IPEAJIOKEHHOIO0 O0OpYAOBaHMS, IPOBOJUTH ONBIT U
bopMyIIUpOBATH BHIBOJIHI,

OCYLIECTBJIATh MpPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHHNI;

UCCJIeIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIMYUMH C HCIOJIb30BAaHUEM
OPSIMBIX K3MEPEHMI: NpPH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHUPOBATH
pe3yabTaThl NOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIMYUH B BHJIE TAOJIULl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEI0BAHMUS;

coOJiroaTh paBuUiia 0€30MacHOrO Tpy/la MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4ye€OHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOEKTHOM
NESATENbHOCTH € HCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
1ab0paToOpHOro 000pyAOBaHUS;

pemiatb pacuy€THblE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M TMPUHLMUIIBI, HA OCHOBE aHaM3a YCIOBUS
3aJla4yi BBIOMPATH (PUBMUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIUYUHBI U
(bopMybl, HEOOXOAUMBIE ISl €€ pEelIeHUs, IPOBOAUTh PAacUYEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BETUUHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaNUBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKIEHUH C OMOPOM HAa M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUII  TIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpPETallud W  NOPEJICTaBlIeHUs y4eOHOM M HAyYHO-NOMYJIIPHOM
uHbOpMaIMK, TOJYYEHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJyYaeMylo HH(POpMaLHIO;

OOBSICHATH TPHUHIMIIBI JCWCTBUA MAIlMH, NPHOOPOB U TEXHHUUECKUX
YCTPOMCTB, pasziuyaTh yCJIOBHS WX 0€30MacHOr0  HUCIHOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe30omacHOCTH Tpu  oOpamieHMdM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIIOAEHUSI HOPM
AKOJIOTUYECKOT0 NMOBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAMOHAIBHO PaCHpeNessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TIpyHnnbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HaumenoBanue KoauvecTBo yacoB
Ne DJIeKTpOHHbBIe (HH(pPOBbIE)
pa3fieioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmmsl padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®du3uka U METOObI ) bubmnoreka IJOK
' HAYyYHOI'0 MO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paszpnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlumanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI BuG 1OK
nonroTeka
23 COXpArCHIA B 6 ! ! https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
OcHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [JOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH




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

Paznea 4. DJIEKTPOJIUHAMUKA

bu6mmorexa [JOK
41 UCKTPOCTATHA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBINM
47 AIEKTPUUYECKUHN TOK. 12 bubnmoreka [JOK
' Toku B pa3uyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




11 KITACC

HaunmeHoBaHue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
paszieoB U TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NMporpamMmbl padoThI padoThI
Paznen 1. DJIEKTPOJIUHAMMUKA
MaruautHoe 1ose. BuG 10K
HOJINOTEKA
L1 ICKTPOMArHHTHA 1 I 3 https://m.edsoo.ru/7f41c97¢
WUHIYKIUS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
Mexanuueckue u
2.1 3JIEKTPOMArHUTHBIC 9 1 bubmorexa LIOK
’ P https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
Mexanuueckue u
2.2 SJIEKTPOMATHUTHLIC 5 1 bubmorexa [IOK
) P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [IOK
2.3 Onrmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIUAITBHON
TEOPUU
OTHOCHUTEJIbHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/7f41¢97¢




Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI KBAaHTOBOM 6 bubmuoreka [JOK

’ OIITHUKH https://m.edsoo.ru/7f41c97¢
bubnnorexa [JOK

4.2 Crpocnme atoma 4 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK

4.3 ATOMHOE A1PO 5 https://m.edsoo.ru/7f41¢97¢

Hroro no pazaeny 15

Paznen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

51 DNIeMEeHThI aCTPOHOMHUH . i bubnuorexa [JOK
' U acTpo(HU3UKU https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 7
Pa3nen 6. OBOBLIAIOIIEE IOBTOPEHHUE
6.1 O6o6maromee 4 bu6nuoreka [JOK
' [IOBTOPCHUE https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 4 .
YACOB I10 [TIPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC
Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoutposabHbie IpakTnyeckune
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypchbl
n
duznuka — HayKa O pUpoJIe. bubmmorexa [JOK
1 Hayunslie MeToab! MO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKpY>KaroIlero Mupa 2
Posnb u mecTo ¢uzuku B
¢dbopmupoBaHUU
. . bubmuoreka [JOK
COBPEMEHHOW Hay4HOM
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B p
MPAKTUYECKOHN AESITeTbHOCTH -
oIen
MexaHnueckoe JTBUKEHUE.
OTHOCUTENIHFHOCTD bubnuoreka [JOK
3 MEXAHUYECKOTO JBUKEHHSI. 1 https://m.edsoo.ru/ff0c350
[Tepemenenue, CKOPOCTH, 8
yCKOpeHue
bu6mmoreka [IOK
PaBHomepHoe
4 . 1 https://m.edsoo.ru/ff0c362
MIPSIMOJIMHEHOE JIBIYKEHUE 0
5 PaBHOYCKOpEeHHOE 1 bubmmoreka [JOK
IIPSIMOJIMHEVHOE IBUYKEHUE https://m.edsoo.ru/ff0c372




€

CBobOogHOE MmajcHueE. Bub6nuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
TaJICHAS c
KpuBonnHeliHoe 1BUXKEHHE. bu6nmoreka [IOK
7 JIBrkeHue MaTepualbHON https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTH a
[IpuHIUIT OTHOCUTETBHOCTH
TI'annnest. MuepnuanbHbIe Bubmaorexa LIOK
8 ' p . https://m.edsoo.ru/ff0c3be
cucteMsbl orcyeta. [lepBaiii "
3akoH HproToHa B
Macca tena. Cuna. [Ipunnun
. bu6mmoreka [IOK
cyrnepno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MarepuanibHOU TOUKHU -
Tpernii 3axkoH HerotoHa mia Bubmaorexa LIOK
10 p https://m.edsoo.ru/ff0c3be
MaTepUaIbHBIX TOYCK 2
3aKOH BCEMHUPHOTO
Tarorenns. Cuira TSHKeCTH buGnnorexa LIOK
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. Koapoumuent bu6mmorexa [IOK

Tpenus. Cuna

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




COIMPOTHUBJICHUA IIPHU
JABMJKCHUU TCJIa B X KUJIKOCTH
WJIK ra3e

IToctynarensHoE M
BpalaTeIbHOe IBUKCHUE
a0COJIIOTHO TBEPOTO TEa.

bu6nuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. [liieuo cumsl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tea
NMiynsc maTepuaibHON
TOYKH, CUCTEMBI
bu6nmoreka [JOK
MaTepualbHBIX TOUYEK.
15 https://m.edsoo.ru/ff0c43d
Wmnynbe cuibl. 3akoH 6
COXpaHEHHUs UMITYJIbCA. -
PeaxTnBHOE ABIMKEHNE
PaboTta u MOLTHOCTB CHIIBI.
Kunernueckas sneprus bubnmnorexa [JOK
16 | wmarepuanbHON TOYKH. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHUH 2
KMHETUYECKOW SHEPrUu
[ToreHumanbHas 3HeEprus.
[ToTenuumanpHas SHEPTUA
. bu6nmoreka [IOK
ynpyro aegopMUpOBaHHOK
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanbpHas .
SHEprus Teja BOIN3U -
MMOBEPXHOCTU 3eMITH
18 ITorenuuanbpHbIC U bub6nuoreka [JOK




HETOTEHIMAIbHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI Tel. 3aKOH
COXpPAaHECHUSI MEXAHUYECKOU
SHEPTrUu

https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsA3U
paboThI CUITBI C U3MEHEHHEM
MEXaHHYECKOHM SHEPTHUH Tella
Ha MPUMEpPEe PacTsHKEHUs
PE3UHOBOTO KI'yTa»

20

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

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

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE
nswkenue. Auddyszus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHI]
BemecTBa. Moaenu
CTPOEHMUS Ta30B, JKUIKOCTEN
U TBEPABIX TEII

23

Macca monexy.




KommuecTBo BemecTna.
[TocrosinHass ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€
n3mepenue. [lkana
temriepatryp Llenbcns

25

Wneanbnsriii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

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

26

AGcomnroTHas TeMieparypa
KaK Mepa CpeHen
KUHETHYECKON SHEpruu
JBUYKEHUS MOJIEKYJL.
YpaBHeHnue Menzeneena-
Knaneiipona

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

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSIHUS
Pa3peKEHHOTO ra3ay

29

N3onporieccel B nacaaibHOM
ra3e 1 ux rpaguueckoe
MpeJICTaBICHNE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€

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




n3MeHenus. KomnuectBo
TEIJIOTHI U paboTa.
BuyTpennsis sneprust
OJIHOATOMHOTO HJI€aJTbHOTO

rasa
bu6mmoreka [IOK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5¢3
6
VY nenpHast TENIOEMKOCTD
BemiecTBa. Konuuectso bu6mmoreka [JOK
32 | TemnoTsl npu https://m.edsoo.ru/ff0c5¢c3
Terioneperaye. 6
AnmabaTHBIN mporiecc
[IepBbrlii 3aK0H
TEPMOJIMHAMUKH U €T0 bubnnorexa [HOK
33
NIpUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30MIpoIeccam
Heob6patumocTs miporieccoB bubmuorexa [JOK
34 | B mnpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHI 0
. bu6mmoreka [IOK
[punuun neiicteus u K11
35 pHit . a A https://m.edsoo.ru/ff0c600
TEIIOBOM MAaIlIMHBI .
36 | Iluxn Kapuo u ero KIIJ]
37 DKOJIOTHYeCKHe MPOOIEeMbI
TEIJIOIHEPTETUKU
38 O6o0maromuii ypok bu6nmoreka [IOK




«MonekynsipHas (pusmka.
OCHOBBI TEPMOIUHAMUKI

https://m.edso0.ru/ff0c693
8

KonrponbHas padora mo

bubmuoreka [JOK
teMe «MoutekyisipHas
39 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOMHAMHKID -
[TapoobpazoBanue u bu6muotexa [IOK
40 | xonpeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHAIICHUE 6
AOconroTHas u bu6mmoreka [IOK
41 OTHOCHUTEIbHAS BIaXKHOCTD https://m.edsoo.ru/ff0c64d
Bo3ayxa. HaceleHnslii map 8
Tépnoe Teno.
Kpucrannmaeckue u
amMopdHEIE TeIa.
42 AHI/II:(I))T OIS CBOMICTB bubnmorexa [IOK
p https://m.edsoo.ru/ff0c65f0
KpuctawuioB. XKuakue
Kkpuctaibl. COBpeMeHHBIE
MaTepuabl
IImaBiaenue u
bu6mmoreka [IOK
KpUCTa/UTH3aIs. Y aenbHas
43 https://m.edsoo.ru/ff0c670
TEIUIOTA IIaBIIEHUS. 2
CyOmumarnus h
but6mmoreka [{OK
VYpaBHEHUE TEMIOBOTO
44 https://m.edsoo.ru/ff0c682
Oamanca
0
45 | Dnexktpuzauus Tell. bubmmoreka [JOK




DnekTpudeckuil 3apsaa. [[sa
BH/JIA JICKTPUIECKUX
3apsaoB

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

[IpoBOAHMKY, TUAIIEKTPUKU
U TIOJYTIPOBOJHUKHU. 3aKOH

bu6nmoreka [JOK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AIEKTPHUIECKOTO .
3apsiaa -
B3aumopeiicTBue 3apsa0B. bubnmnorexa [JOK
47 | 3axon Kynona. Toueunsiit https://m.edsoo.ru/ff0c6ee
AIIEKTPUUYECKHH 3apsia 4
Hanpsox€nnocTts
AIEKTPUUECKOTO TOJIS.
48 [IprHIMD Cynepno3uuun bubmmorexa [JOK
pHHi ynep El https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JIvHUM HANIPSHYKEHHOCTH
Pa6oTa cun
49 AJIEKTPOCTATUYECKOIO I1OJIS. bu6muoteka [IOK
Ilorenmmman. Pa3nocts https://m.edsoo.ru/ff0c6100
MOTEHIAJIOB
[TpoBOAHMKY U TUAIIEKTPUKU
P P bu6mmoreka [IOK
B DJIEKTPOCTATUYECKOM IIO0JIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 2
MIPOHUIIAEMOCTh -
" bubmuotexa [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konnencarop 6
52 DNEeKTPOEMKOCTD MJIOCKOTO bubmmoreka [JOK




KOHJICHCATOpa. DHEPrus
3apsHKEHHOTO KOHAEHcaTopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparophas pabota
"Uzmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
MIPUMEHEHUE
KOHJIEHCATOPOB,
KOMUPOBAJIBHOTO armapara,
CTPYHHOTO IIPUHTEPA.
DnekTpocTaTuuecKas
3ammTa. 3a3eMiIeHNe
AIEKTPONPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCIIOBUS €0
CYLLECTBOBAHMSI.
[TocTostaubI TOK. CHila
Toka. Hanpsxenue.
Comportusiienne. 3akon OMa
JUIA ydacTKa Lenu

56

[TocnenoBarenbHOE,
napajieibHOe, CMEIIAaHHOE
COEIMHEHHE MTPOBOIHUKOB.
JlaboparopHast paboTa
«HM3ydeHnne CMEIanHoro
COCIMHEHUSI PE3UCTOPOBY

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




57

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 15 TOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOIN
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHast paboTa
«3mepenune D]1C
MCTOYHUKA TOKA H €r0
BHYTPEHHETO
COIIPOTHBIICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DJEeKTpOHHAas IPOBOJIUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTh
COIIPOTUBJICHUS] METAJIOB OT
TEMIEPATYPHI.
CBepxXnpoBOIUMOCTh

60

DNEeKTPUIECKUN TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[IpomexyTouHas aTTecTanus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DJIEKTPUYECKHI TOK B
pacTBopax U pacrjiaBax
AIIEKTPOIUTOB.
DJIEKTPOIUTHYECKAS

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c82b
a




JTUCCOLUALMS. DIICKTPOJIN3
DNEeKTPUYECKUN TOK B razax.
CamocTosTeNnbHBIN U buommorexa OK
63 . 1 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEIILHBIN pa3psi. .
Monnus. Inazma }
DeKTpudecKue Npuodopsl U
CTPOMCTBA U UX
64 i aimqecxoe NIPUMEHEHUE 1 Bubmiorexa LIOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH
Oe3omacHoCTH
. bubmuoreka [JOK
O60061maro 0
65 HISHOTIIH YPOK 1 https://m.edsoo.ru/ff0c88b
«OJIEKTPOIMHAMUKA» .
KonTponbnas padota no
TeMe «DJIEKTPOCTATHKA. bubmmorexa [JOK
66 | IloCTOSIHHBIN 2NEKTPUUECKUN 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inMuHBIX a
cpenax»
PesepBHBIiT ypok. bubnuorexa [JOK
67 | KonrtposbHas padoTa mo 1 https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoarnHaMuKa" 6
Pe3epBHbIii ypoK.
68 O60g aro }II/II;I OK TIO 1 Bubmiorexa LIOK
HIATOTILIH YP https://m.edsoo.ru/ff0c8f6c
temam 10 kracca
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KITACC

Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
[ara nudposbie
n | Tema ypoka KonTposbHbie [MpakTnyeckune
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ paboThI paGoThI
pecypchl
n
[TocTostHHBIE MATHUTHI U UX
B3aUMO/ICHCTBHUE.
Bbu6mmorexa [JOK
MaruutHoe nosue. Bexkrop
. 1 https://m.edso0o.ru/ff0c977
MarHUTHOM WHIYKIIHH. 2
JIMHMHM MarHUTHOM -
UHAYKLIHAN
MaruauTHO€ mnoJie
MIPOBOJIHUKA C TOKOM. OTIBIT | bubnmoreka [JOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJAHUKOB C TOKOM
JlaGopaTopHas pabota
«/3y4eHre MarHuTHOTO 1 1 bubmmoreia LIOK
Y https://m.edsoo.ru/ff0c98fe
TOJISI KATYTIIKH C TOKOM)
JlelicTBME MAarHUTHOTO TTOJISI
Ha IIPOBOJIHUK C TOKOM.
Cunia Ammiepa.
JlabopaTtopHas pabota 1 1 bubmmorera LIOK
patop p 5 https://m.edsoo.ru/ff0c9acO
«HUccienoBanue nelcTBUS
MOCTOSTHHOT'O MarHuTa Ha
pPaMKy C TOKOM»




JlelicTBME MAarHUTHOTO TIOJISI
Ha JABUXKYILYIOCS
3apspKEHHYI0 yacTuily. Cuna
Jlopenna. PaGoTa cuibt
Jlopenua

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
uHaykuus. [loTok BekTopa
MarHuTHOM uHAYKIuu. IJC
MHAYKINU. 3aKOH
3JIEKTPOMATrHUTHOM
nHaykuuu Papanes

JlabopaTtopHas pabota
«HccnemoBanne IBICHUS
ANEKTPOMArHUTHOMN
WHTYKITHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C
CaMOMHIYKIMH. DHEPIrHst
MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTsa u
UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX




JacCTull, THAYKIIUOHHAA
II€4Yb

10

O06o0mmarmuii ypok
«MarsuTHoOE MnoJe.
DeKTpOMarHuTHas
AHIYKIOWSDY

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab&2

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe mnoJe.
DneKTpoMarHuTHas
WHTY KIS

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

12

CB00O/IHBIE MEXaHUUECKUE
kosiebanus. ['apmoHnveckue
KoyieOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHU.
[IpeBpatieHre sHEPTUN

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

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCUMOCTH MEepHoJa
MaJbIX KojeOaHui rpysa Ha
HUTH OT JJIUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIil KOHTYD.
CBoOoHEBIE
AIIEKTPOMATrHUTHBIE
KoJIEOaHUS B HIeaILHOM
KoJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEXTY

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




MCXaHUYCCKUMHU U
DJI eKTpOMaFHI/ITHI)IMI/I
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HJIcIbHOM KO0J1e0aTeIbHOM
KOHTYype

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

16

IIpencrasnenue o
3aTyXaloluX KoJIeOaHUsIX.
BriHyX1cHHBIE
MEXaHUYEeCKUe KOJIeOaHusl.
Pe3onanc. BeinykaeHHbie
3JIEKTPOMArHUTHbBIE
Kosie0aHus

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

17

IlepeMeHHBIN TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MOoIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JICUCTBYIOILIEE 3HAYEHUE
CHUJIBI TOKA U HaPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacTBO, Nepenada u
norpebieHue
ANIEKTPUYECKON SJHEPTUHU

19

YcerpolicTtBo u
MIPaKTUYECKOE TPUMEHEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324




ANEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOTro
TOKa, JTUHHUI
AJIEKTpoIepead

20

OKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BaHUS
AJIEKTPOIHEPTUU B
IOBCEIHEBHOU KU3HU

21

Mexann4deckue BOJHBI,
YCJIOBHS paclIpOCTPAHEHHUS.
[Tepuon. CxopocThb
pacrpoCTpaHeHUs U JUIMHA
BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

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

22

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

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

23

DJIEKTPOMArHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITxana 31EeKTPOMarHUTHBIX
BOJIH

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

24

[IpuHLIMIIBI paTUOCBA3H U
TeneBuneHus. Pazsutne
CPEICTB CBS3H.
Pannomnokamnus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBIY https://m.edsoo.ru/ff0cc618
IIpssmonuHeliHOe
pacrpocTpaHeHHe CBETa B bubnunoreka [JOK
26 OJIHOPOJIHOM cpeJie. https://m.edsoo.ru/ff0cd35
ToueyHBI HCTOYHUK CBETA. 0
JIyud cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUs CBETA. bubmuoreka [JOK
[TocTpoenue n3o0pakeHuit https://m.edsoo.ru/ff0cd4e0
B IJIOCKOM 3€pKajie
IIpenomMnenue ceera.
IlonHoe BHyTpeHHEE
28 orpaxenue. IIpenennLHbIN bubnmorexa [IOK
p - Hipea https://m.edsoo.ru/ff0cd7{6
YIOJI IOJTHOTO BHYTPEHHETO
OTpaKEeHUS
JlaGoparopHas pabora
29 «I/I3MI:: CHI:/IG noiazaTenﬂ Bubmorexa OK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHUS CTEKIIA»
JIunsel. Iloctpoenue
30 MN300paKEHHI B JIMH3E. bubnuoreka [IOK
dopMyia TOHKOU JIUH3BL. https://m.edsoo.ru/ff0cddle
VBenndeHne TUH3EI
JlaGopaTopHas pabota
31 «ccnenosadnue cBONMCTB

M300paKEHUI B JIMH3aX)»




Hucnepcus ceera.
CI10KHBII cOCTaB 0eJI0ro

32 | cgera. lIger. JlaboparopHas
paborta «Habmronenue
JUCTIEPCUU CBETa»
Nutepdepenuus crera.

33 | Iud paiuiﬁ cBeTa bubnuorexa [JOK

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

Hudpaknronnas pemeéTka

34 IlonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BOJH. [lonspuzamus ceerta https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011acHOTO MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bu6mmoreka [{OK
[ToctynaTel cienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIIBHOCTHU
OTHOCUTETHHOCTh

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHUe BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAII[CHHE JITTUHBI
DOHeprus U UMITYJIbC

18 PEISATUBUCTCKONW YaCTULBI. bubmmoreka [JOK
CBs13b MaccChl ¢ SHEPTHUEN U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPIHUs MOKOS

39 | KontponsHas pabora bubmuoreka [JOK




«Omntuka. OCHOBEI
CIIEUAJIbHON TEOpUH
OTHOCHUTEIHLHOCTH

https://m.edso0.1ru/ff0cf610

®otonbl. ®opmyia [1nanka.

bubmuoreka [JOK

40 DHeprus U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6mrorexa LK

41 porosdexra. Onbrrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI PoTodddexTa.
VYpaBHeHue DiHIITEIHA 1715 Bubmaorexa IIOK

42 https://m.edsoo.ru/ff0d015
doroaddexra. «Kpacnas .
rpanuna» Gortordpdexra -
JaBnenue cBera. Onbitsl [1. bubnuorexa [JOK

43 H. JIebeneBa. Xumuaeckoe https://m.edsoo.ru/ff0d04a
JECUCTBUE CBETA 6
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE TPUMEHEHUE:!

44 | dorosmeMeHT, (HOTOIATUHK,
coJIHeuHas OaTapest,
CBETOJINO]
Pemenwue 3amgau mo Teme bu6mmoreka [JOK

45 «7eMeHTBI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITHKI 2

46 | Mopens atoma ToMcoHa. bubnuorexa [JOK

OmnsiTel Pesepdopaa mo
PACCESHHIO 0-YaCTHIL.

https://m.edso0.ru/ff0d091
a




[Inanerapnas Mogenb aToma

47

IToctynate!r bopa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

48

N3nydenne u noraonieHme
(OTOHOB IpU TIEpPEX0/Ie
aToma C OJJHOTO YPOBHS
SHEPTUH Ha Apyrou. Buasl
CIIEKTPOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BonHOBBIE CBOMCTBA
yactul. Bosnsl ne bpous.
KopnyckyisipHO-BOJIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0cal

50

OTtkpbiTHE
paaroakTUBHOCTH. OTBITHI
Pesepdopna o
OTIPEJICIIEHUIO COCTaBA
PaTUOAKTHBHOTO U3ITyUCHHUS

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

51

CgoiicTBa anbda-, 6era-,
ramMMa-u3JydeHus. BriusHue
paIII/IoaKTI/IBHOCTI/I Ha
JKUBBIC 0pFaHH3MBI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30TonsI.
Anbda-pacnan.
DIIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacnaj.

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




IM'amma-n3nydyenue

53

OHeprus CBS3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.

S nepHbIit peakTop.
[TpoGiieMbl, IEpCIEKTUBHI,
HKOJIOTUYECKUE ACIIEKThI
AJIEPHON DHEPreTUKU

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

54

DJIeMEHTapHbIE YaCTHULIBI.
OTKpBITHE TIO3UTPOHA.
MeTtobl HaOMIOICHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHILI.
Kpyrusriii cron
«DPyHIaMEHTAJIbHBIC
B3auMoJiercTus. EnuHCcTBO
(bu3nYeCKO KapTUHBI
MHUpa

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

55

Bup 38€31HOTO HEbA.
CozBesnust, spkue 3BE31bl,
[IJIAHETHI, UX BUIUMOE
nemxkenne. ConHeynas
crucTeMa

56

Comnnaue. Congeunast
aKTHUBHOCTL. IcTOUYHUK
sHepruu CoJHIa U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHUKU. 3BE3/IbI




TJ1aBHOU
MOCJIE0BATENBHOCTH.
BuyTtpennee ctpoeHue
3B&31. CoBpeMeHHbIE
MPEJICTaBICHUS O
MIPOUCXOXKICHUN U
sBomonu CoJHIIa U 3BE3]

58

Mneunsii [Tyt — Hama
I'amaktuka. Ilonoxenue u
newxenne CoiHIa B
I'anaktuke. I"'agakTukm.
UéEpHbie abIphI B apax
rajlakTHK

59

Bcenennas. Paz6eranue
ranakTuk. Teopus
bonsmioro B3peIBa.
PenukToBoe n3nyyeHue.
Meraranaktuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHU

61

IIpomesxyTouHas
aTrecTanus

62

O6o06matromuii ypok. Posb
(GU3MKH U ACTPOHOMUU B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COIIMAJIbHOM U 3THYECKOM




chepax neaTenTbHOCTH
YeoBeKa

63

O6o6maromuii ypok. Posb
U MecTO (PU3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN
KapTHHE MHpPa

64

O6o6maromuit ypok. Posb
¢uznueckoil Teopun B
dbopmupoBaHUT
MPEJCTaBICHUHN O
¢du3uueckoil kKapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHUHBI MUPA
B 00IIIEM psTy
COBPEMEHHBIX €CTECTBCHHO-
Hay4YHBIX MIPEACTABICHUN O
pUPOJIC

66

PesepBHBIi ypOK.
MarunutHo€ nosie.
OneKTpOMarHuTHas
WUHAYKLIHA

67

PeszepBHbIil ypok. OnTHKA.
OcCHOBBI crielIMaIbHON
TEOPUU OTHOCUTEIHHOCTHU

68

Peszepnbiii ypok. KBanToBas
buznka. D1eMeHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178




ACTPOHOMUU U acTPOPU3UKU

I~

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

» Gusuka, 10 kinace/ Msikuties I'.41., [lerpoBa M.A., CtrenanoB C.B. u apyrue,
OO011ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKiiMOHEepHOE
obmectBo «M3narensctBo «IIpocBeienne»

» Guzuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non

penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iectBo «31aTenbCcTBO

«IIpocseienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

®dusuka. 10 knacc. Jlugaktuueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. YiakoB)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1 http://nsportal.ru - conuanpHas ceTb paOOTHUKOB 0Opa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoIe.

3 http://festival.1september.ru/articles/ - hecTuBanp negaroruuyeckux uaci
«OTKPBITBII YPOK».

4 http://www fizika.ru/ - caliT 115 yauTener GU3MKu U UX YIYCHUKOB.

5 http://www.physics.ru/ - MaTepuaibl o Qpu3nkKe.

6 www . ege .edu.ru - unpopmarmoHHsIil mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiexius [IOPo






