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Yamaesck 2025
IHHOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yiabTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll padodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIUM TpernojaBaHus ydeOHoro mpenmera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3ausax Poccuiickon denepanuuy, peAN3YIOLINX OCHOBHBIE
0o0pa3oBaTeIbHbIE POrPAMMBI.

Conmepxanue mnporpaMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
o0yueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIHHOCTHOIO
noaxona. I[lporpamma mo ¢wusuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalPEAMETHBIM pe3yJbTaTaM
oOydeHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEaTU3alUU MEXIPEIMETHBIX
CBs3e (M3UKM C €CTeCTBEHHO-HAYYHBIMU Y4YeOHBIMH TpeaMeramu. B Hel
OTIPENENSAIOTCA OCHOBHBIE LIETH M3y4YeHUs (U3UKH HAa YPOBHE CPEIHEro OOIIEero
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUSI Kypca (DU3UKHU: JTUYHOCTHEHIE,
MeTarnpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIOYAET:

e IUIJAHUPYEMBIE PE3YJIbTAThl OCBOCHUSI Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJbTAThI IO F0JIaM 00yUYEHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

du3rka Kak Hayka O HamOojee OOUIMX 3aKOHAaX HPUPOAbI, BHICTYNAas B
KayecTBE y4eOHOro ImpeaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc (PU3HKU — CHCTEMOOOPA3YIOIINN
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOLIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEW, OuoJiorue,
dbusznueckoir reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4eHHs] HOBBIX MaTEpHAJIOB C 3a/JaHHBIMU CBOWCTBAMHU M APYTHX.
N3yyenne QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa OOydarolmMxcs, B (OPMHUPOBAHUE YMEHUN NPUMEHSThH
HAy4YHbIH METO]l TO3HAHUS [IPU BHINIOJHEHUN UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHOBY kypca ¢usukud Jjsi ypOBHS CpEeAHEro oo6iero oOpa3oBaHHUs
NOJIOKEH PpAJ WAEH, KOTOpble MOXXHO paccMaTpuBaThb KakK TMPUHLHUIBI €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3ieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenmepanuzayuu. B cOOTBETCTBMM € HEW Marepuan Kypca (HU3UKU
o0beAMHEH BOKPYr (u3MyYecKuX Teopui. Beaymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojaraeT HWCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMAa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUECKUMU IIpOoOIeMamMu.

Hoess  npuxnaowoit  nanpasenennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPU U 3aKOHOB.



Hoes skonocuzayuu peanusyercsi TOCPEICTBOM BBEIEHHUS SJIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX OSKOJOTHYSCKHM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHWKH M TEXHOJOTHH, a TaKkke OO0CYKICHHS
po0JIeM paloOHATFHOTO MPUPOOIIOIF30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CTep)KHEBBIMH DJIEMEHTAMH Kypca (DM3WKM Ha ypOBHE CpPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCS (hu3myeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE IMOCTPOCHUS (PU3NUECKON TEOPUHU, POITH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHIIMIIOB B  COBPEMCHHBIX MPEACTABICHUSAX O TPHPOAC, TpaHUIAX
NPUMEHUMOCTH TEOPHH, IS OIHMCAHUS ©CTeCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-ICATEIIBHOCTHBIN TOIX0I B Kypce (DM3WKH Pealu3yeTcs MPEexKIe
BCEro 3a CYET OpraHM3allid SKCIEPUMEHTAIBHOW JCSITCIIBHOCTH O0YyYarOIIUXCS.
Jlns  GazoBoro ypoBHS Kypca GU3MKM — OTO UCIOJB30BAHUE CHUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaOOPAaTOPHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usznke oObeIUHEHBI B OOIIMIA CMHMCOK YYEHUYECKUX
NpakTUYecKuX paldoT. BeiaeneHue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W  OLEHKH, OCYLIECTBISIETCS Y4YaCTHUKAMHU
0o0pa30oBaTeIbHOrO Tpollecca HCXONd U3 OCOOCHHOCTEW IUJIaHUPOBAHUSA U
ocHalleHus kabunera Qusuku. Ilpu »TOM obOecreunBaercss OBJAJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbIE H3MEPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEN (U3MYECKMX BEIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
NPEIJI0’KEHHBIX TUTIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PAcYETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4H C SIBHO
3a1aHHON (PU3UYECKON MOJIENBIO, TIO3BOJIAIOIINE IPUMEHITh U3yYEeHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HHTErpUpys 3HAHUS U3
pPa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aj[a4 MPUOPUTETOM SIBIISIIOTCS 3a/aHUs Ha
OOBSICHEHHE TPOTEKaHUs (U3MYECKHX SIBIEHUH M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOM MOJAENU IS CUTYallMH MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuasbHO-
TEXHUYECKOMY O0O0€CTeueHnI0 y4dyeOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
¢bu3MKU HA YPOBHE CpeHEro o01ero oopa3oBaHus JOIKEH U3Y4aThCsl B YCIOBUSIX
NpEeIMETHOr0 KaOuHeTa (U3UKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWMHETa
NPEIMETOB €CTECTBEHHO-HayyHOro Iukia. B kaOunere (QU3MKU JOIKHO OBITH
HeoOXoMuMoe JlabopaTopHOe OOOpY/IOBAaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (PU3MKe yUYEHUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMmMe MO (U3NKE KIIOYEBBIX JIEMOHCTpAIMi JUIs
UCCJICIOBAHUSA  W3Y4YaeMbIX SIBJICHUHM W  TPOIIECCOB, OMIMUPUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe oOOpymoBaHWE MJII YYEHUYECKUX TMPAKTHUYECKUX padboT
dbopMupyercs B BUAC TEMAaTHYECKUX KOMILIEKTOB M OOECIEUMBAETCA B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYaOIIMXCA. TeMaTUYeCKHe KOMILIEKTHI
71a00paTOPHOTrO O0OPYIOBAHMUS JIOJDKHBI OBITh ITOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJIC ITU(PPOBBIX JabOpaTOpHUid.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wHHTEpeca W CTPEMJICHHS OOYYAIOIMUXCA K HAYIHOMY

W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTYIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;



pa3BUTHE MPEACTABICHUM O HAYYHOM METOZE MO3HAHMS U (POPMUpPOBaHUE
MCCIIEN0BATEIBCKOTO OTHOIEHUS K OKPYKAIOIIHUM SIBICHUSIM;
(bopMHpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yjbTaTa H3y4YEHUs
OCHOB CTPOEHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHUN OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
(bu3MUeCKUX 3HAaHUN M HAYYHBIX JOKA3aTelbCTB;

dbopMHpOBaHUE TPEACTABICHUM O poiu (U3UKUA ISl Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne HTUX Ieneld o0ecrneynBaeTcsl pelieHueM CIEAYIOIMNUX 3a1ad B
npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro O0IIero o0pa3oBaHus:

npuoOpeTeHre  CHCTeMbl  3HAaHMK 00 obmmx  (pusnUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPODU3UKH;

(GopMuUpOBaHHE YMEHUH TPUMEHATb TEOPETUUECKHE 3HAHUSA IS
OOBsSICHEHMsI (U3MUECKUX SIBJIEHUH B MNPUPOAE U A TIPUHATHUA
NPAaKTUYECKUX PELIEHUN B TIOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUs PA3NIMYHBIX 33Jad C SBHO 3aJaHHOM
¢u3nyeckoil MoJeNblo, 3ajay, IOJAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3/laHue (PU3NYECKON MOIENH, aleKBaTHON YCIOBHAM 3a/1auH;
NOHMMaHNE (U3NYECKUX OCHOB M IPHUHLMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO
cpeny;

OBJIaJICHME METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS M IPOBEIEHUS
¢u3nyecKkux HSKCIEPUMEHTOB, aHAIW3a M HHTEpIpeTanuu HHPOpMaluy,
OIpeNIeTICHHSI IOCTOBEPHOCTHU MOJIYyUYEHHOI'O PE3yJIbTaTa;

CO3/laHUE YCJIOBUM JUISl pa3BUTHS YMEHUN NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOM 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus orBoautTcs 136 vaco: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JElaeT BBIOOP
NPOBE/ICHUS JIA0OpaTOPHBIX PAOOT U ONBITOB C Y4YETOM HHIUBUIYAIbHBIX
0COOEHHOCTEMH 00yJaronuxcsl.



COIEPKAHUE OBYUYEHUA
10 KUIACC

Paszpnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®uszuka — Hayka o npupozae. HayyHble MeTOIABl IO3HAHUS OKPYKAIOIIETO
mupa. Poip JkcnepuMeHTa W TEOpUM B IIPOLIECCE II03HAHUS IIPUPOABI.
DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIIbI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBple U UUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienune, cKOpocTh (CpemHssi CKOPOCTh, MIHOBEHHAsi CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMU HAa OCU CHCTEMbI KOOPAWHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpPsIMOJIMHEWHOE ABMkKeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHMS, IyTH U IEpEeMEIICHUs
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoOonHOe nazieHne. Y CKopeHrue CBOOOIHOTO MaeHusl.

KpuBonunenHoe paBukeHue. [IBukeHHE MaTEpUaIbHOW TOYKM IO
OKPYKHOCTH C IIOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u yactora oOparnienus. LleHTpocTpemMuTenbHOE YCKOPEHHUE.

TexHuuecKkne YCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHHE: CIIHUIOMETD,
JIBUKEHUE CHAPSI0B, LIEITHbIE U PEMEHHBIE IIEPEAAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue TBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO34yX€ U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGnronenne aBwkeHus Tena, OPOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3Mmepenne yckopeHust CBOOOIHOTO ITaICHHS.

Hanpagnenue ckopocTu pu ABHKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHS MEXAY IyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne IBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue nBmxeHus Tenna, OPOIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ippammn  orHOocutensHOCTH  [amunes.  Ilepeeii  3akoH  Hprortona.
NuepunanbHbie CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunuun cynepnio3unuu cui. Bropoi 3akon HeroToHa
IJIs1 MaTEpUAIbHOM TOUKHU. Tperunii 3akoH HeroTOHA 1151 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuima Ttsbkectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoyibxeHus1, kadenus). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpEeHUsI CKOJIBKEHUS U cujia TpeHus nokos. KoagduimeHt TpeHusi.
Cuna conpoTHUBIICHUS NPU IBUKEHUHU TEJIa B AKUJKOCTH WJIU rase.

[TocTtynarenpHOE U BpalaTeabHOE JBIKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHCHHE: MOAIINITHUKH,
JBM)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUH.

CpaBHEHME Macc B3aUMOJIEHCTBYIOIIMX TEI.

Bropoii 3axkon HeroToHa.

N3mepenue cui.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIii.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEPIOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pe3uHOBOM o0pasiie, OT uX JAehopMaliii.

HccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOIIErO0 OCh
BpAILICHUS.

Tema 3. 3akonsl coxpaneHus 6 Mexanuke

Nmmynbc MatepuanbHOM TOUKH (Teda), CUCTEMBI MaTEPUAIbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITyJIbCa TENla. 3aKOH COXPAHEHUS HMIIYJIbCA.
PeaktuBHOE 1BMXKEHME.

Pabotra cribl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi MaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[ToreHnmanbHas SHEPrusl. [ToreHumanpHas SHEPTUs YIPYyro
nebopMupoBaHHON  mpykuHbl.  [loTeHImanbpHast  dSHeprus Tena  BOJNM3U
MOBEPXHOCTH 3EMJIH.

[lorenuuanbHple W HENOTEHUWAIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHUMAIIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKkne yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[Tepexoa mOTeHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.



UccnenoBanue cBsizu pabOTHI CUJIbI ¢ U3MEHEHUEM MEXaHMYECKOW SHEPruu
TeJa Ha IPUMEpE PACTSIKEHUSI PE3UHOBOIO KI'yTa.

Paspnes 3. MosekyasipHas ¢pu3uka 1 TepMOAUHAMMKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUA YaCTHUI] BellecTBA. MOIENU CTPOCHUS Ta30B, XKUIKOCTEN U
TBEPJIBIX TENT U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeleil. Macca u
pa3Mepbl Mosiekyil. KonnyectBo BemectBa. [locTtosinnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ msMmepenue. lllkana temneparyp
Llenbcus.

Mogens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU HJICIbHOrO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHMS dactul rasa. Illkana
temrieparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHHMEe MeHneneeBa—KnanenpoHna.
3akoH /lanbproHa. M3o0mponecchl B UAEAIBHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITh, JTOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIIeCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECIUHEHHUIA.

OmnbIThl 110 U PY3UN )KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita llITepha.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAaHUE MEXMOJIEKYISIPHOTO
B3aMMOJCHUCTBHSL.

Mogpenb, MILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HWJEAJBbHOIO Tasa,
U30IPOLECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Onpenenenue Macchl BO3[yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKLY MapaMETPAMU COCTOSIHUS PA3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaMuKuU

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOIUHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonnmuecTBo Temnorsl U pabora. BHyTpenHss
DHEpPrus  OJAHOATOMHOIO  HJEaJbHOrO  rasa. Buael  temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIy4€HHUE. Y I€IbHAS TEIUIOEMKOCTh BEIIECTBA.
KonmuecTBo TemnoTsl npu temionepenaye.

[Tousatue 00 aagmabaTtHOM mponecce. llepBblii 3aKOH TEPMOJWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. I 'paduueckas
UHTEepIpeTaIys paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBele  MamwuHbl.  [IpuHOMIBI  IEMCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MamuHax. KodhGUIMEHT Moie3HOro
nercTBus TemioBord MammHbL. Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENUCTBUS. DKOJIOTHYECKUE MPOOTIEMBI TEIIOIHEPIETUKY.

TexHuueckne yCTPOWCTBA M MPAKTUYECKOE [MPUMEHEHUWE: JIBUTaTElb
BHYTPEHHET0 CrOpaHus, ObITOBOI XOJOAWIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

W3meHeHne BHYTpEHHEH »HEpruu Tena MpU COBEPLICHUU PpPabOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpALH).

N3meHeHnne BHYTpEeHHEN SHEPruu (TeMIepaTypsl) Tena npu Terionepeaaye.

OnpiT 1o anuabaTHOMY paclIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOHHBI, IBUTaTENsl BHYTPEHHETO0 CrOpaHusi, peaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3mepenue yaenpHOU TENIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCONOTHAS U
OTHOCUTENbHAS BIAXHOCTh BO3AyXa. HacellleHHbI mnap. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHblie Tena. AHU30TPOINHS CBOWCTB
kpuctayioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBieHune u
KpUCTa/Iu3aus. Y nenpHas Tersiora miasiaeHus. Cyonumaius.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOJTYyYEHHUS] COBPEMEHHBIX MaTEpPHaJOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGntonenue HarpeBanus U 1jiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanus KpUCTalIoB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paznen 4. JinekTrpoauHaMuka

Tema 1. Inekmpocmamuxa

OnekTpu3aumsi Tel. OJEKTpUYecKWil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiaoB. [IpOBOMHMKHM, IOUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUYECKOrO 3apsiaa.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 31eKTpUYecKuil 3apsi.
Onektpuueckoe rmnosne. Hanpsok€HHOCTh  3iekTpuueckoro  mojis.  [IpuHiun
CYIIEPIIO3ULIAN DJIEKTPUUYECKUX MOJIeH. JIMHMM HaNps:KEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cun  snektpocrarmueckoro  monis.  I[lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JMAIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTtop. DJIeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckne YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMPOBAIBHBIN alIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHIMII IEUCTBHS 3JIEKTPOMETPA.

B3aumopelictBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.



DJIEKTPOCTATHUYECKAS 3aLIUTA.

JIMATIEKTPUKU B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTbh JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCAaTopa OT IUIOMIAIN
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

9Heprnﬂ 3apsHKEHHOr0 KOHAEHCAaTOopa.

Vuenuueckuii sxcnepumenm, 1a60pamopHuie pabomai

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

OJIEKTPUYECKAA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixenue. 3akon Oma 171 yyacTKa LETu.

DIJIEKTPUUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSUHEHUE POBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOrO TOKA.

OJEKTPOABIKYIAS. CHJla U BHYTPEHHEE COIpPOTHBICHUE HCTOYHMKA TOKA.
3akoH Oma 1t TTOJTHOM (3aMKHYTOM) 9JIEKTpHIeCcKOi nern. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKMY. CoOctBeHHas " IpUMECHAs IPOBOIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoaHuKOBbIE IPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALNS. DIEKTPOIH3.

OnekTpuueckuii TOK B razax. (CaMOCTOSTENbHBIA M HECAMOCTOATENIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETD,
BOJILTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelibHbie MpPUOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/I,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TNOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKEHMUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [IJIMHBI,
IUIOLIAH IIOIIEPEYHOr0 CEYEHMS U MaTepHUaa.

CwmeniaHHoe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe wW3MepeHue BIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajbBaHUYECKOI'0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 CONPOTUBIICHMUS.

3aBUCUMOCTH CONPOTUBIICHUS] METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii paspsil U MpOBOJUMOCTb BO31yXa.

OJHOCTOPOHHSS TPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 351eKTpOABMKYIIEN CUJIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHUSL.

Habnronenue amektponusa.

MesknpeaMeTHbIE CBSI3H

N3yuyenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
Y4ETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHUKH,
OMOJI0THH, XUMUH, Teorpadyun U TEXHOIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIIb, U3MEPEHHE.



Mamemamuxa: penieHHMEe CHUCTEMbl ypaBHEHUHM, JHMHEWHas (QYHKIMS,
napabouna, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX POEKLNN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBMXKEHHE B KUBOM mpupoze, auddysus, ocmoc,
TEII0O0OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEAauH, TEMIOBOE PABHOBECHE),
JNEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEU M
ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs THUCCOLMALMS,
rajgbBaHMKA.

l'eoepaghusi: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBMXXCHUN C HCIOJBb30BAHHEM MEXaHW3MOB,
y4€T TpEHHS B TEXHUKE, MOMIIWIIHUKH, HWCIIOIb30BAHUE 3aKOHA COXpPAaHEHUS
UMIyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUrATEb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, ObBITOBOM XOJOIUIBHUK, KOHIUIIUOHEP, TEXHOIOTUH
NOJIyYEHHUST COBPEMEHHBIX MATEpHUAIOB, B TOM UYHCIE€ HAHOMATEpHUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,

KCEPOKC, CTPYHHBIH MPUHTED, AJIEKTpPOHArpeBaTeIbHbIC npuOopHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.
11 KJIACC

Pasznen 4. dinekrpoauHaMuKka

Tema 3. Maznummnoe noJe. I1eKmpoMacHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop marHuTHOM wuHAYKUuMH. I[IpuHIMD cynepno3uuuu
MAarHUTHBIX MoJjied. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUA MarHUTHOU
WUHIYKLIWH MOJIS TOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JMHUA WHIYKIHU
MAarHUTHOI'O TMOJs JJIMHHOTO NPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJBIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaelcTBue NpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MO1yJIb U HallpaBJICHHE.

Cuiia Jlopenua, €€ MOJlyJib U HanpaBiieHUE. JIBUKEHUE 3apsyKEHHOM YaCTUIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGora cunsl Jloperma.

SIBiieHME BIIEKTPOMAarHUTHOM MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
UHIAYKIUHU. OJEKTPOABIKYIIAsA CWIa MWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHayknuu dapajes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABUKYIIAs Cuia HHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHaykTUBHOCTh.  SIBlIeHME CaMOMHIYKLIMHU. OJEKTPOABIKYIIAA — CuUia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: IOCTOSHHbBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOABUrATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIuHWY MHITYKIIMY MAarHUTHOTO TOJIS.



B3aumopaeincrsue 1ByX NpOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHUE DIEKTPOMArHUTHOU UHAYKLIUH.

[IpaBuno Jlenna.

3aBUCHMOCTb JJIEKTPOJABWXKYILEW CHIIBI MHAYKLIUHA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHrne MarHuTHOrO 11011 KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS OCTOTHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue ABIIEHUS DJIEKTPOMAarHUTHON MHIYKIIHH.

Paspneu S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbIE KONEOAHUS

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
I'apmonnyeckue konebanus. [lepuon, wacrora, ammuutyaa u (asza kKojieOaHUU.
[IpyxuHHBIN MasgTHUK. MareMaTHU4EeCKUHM MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosneOanuii. [IpeBpalienre sHeprun Npy rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UeaIbHOM KOJeOaTenTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANEKTPOMarHuTHeIMU Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUU B UJCATHHOM KOJIE0ATEIHbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoueOaHUAX. BbIHYXIEeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X IeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

ITepemennbiii  TOk. CHUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEWCTBYIOLEE 3HAYEHUE CHUJIbl TOKA U
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE ANEKTpodHepruu. Kynbrypa
VICTIOJIb30BAHUS DJIEKTPOIHEPT U B IIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojieOaTeNbHON CUCTEMBI (NMPYKUHHBIA HWITH
MaTeMaTUYECKUN MasiTHUK ).

Habmronenne 3aTyxaromux KojaeOaHuH.

UccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHUIA.

Habmonenne pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc mnpu 1mocinenoBaTenbHOM —COSOMHEHUM PE3UCTOPA, KaTYLIKH
VHJYKTUBHOCTH U KOHJEHCATOPA.

Mogenp JTUHUY 3IEeKTpOoNEpPEaAYH.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MaJbIX KOJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnepoBaHnne TmEepeMEHHOr0 TOKAa B LENA W3  MOCIENOBATEIBHO
COEAMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL



MexaHnudeckre BOJHBI, ycioBus pacnpoctpaHeHus. Ilepuona. CkopocTh
pacnpocTpaHeHusi W JJMHAa BOJHBL llomepeuHble W MOPOJOIBHBIE BOJHBI.
WNHurepdepenus u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSL U3JIYYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BexkropoB E, B, V B anekrpomarautHoi BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeIoOMIICHUE, MoJspu3aius, Audpakius,
unTepdepennus. CKopoCTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTpOMarHUTHBIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIOCBS3U U TENEBUACHUSA. Paguomokanusi.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTMKAa B TEXHUKE W MEAUIUHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE OMEPEYHBIX U MIPOOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGntonenue orpakeHus 1 NpegoMIIeHUs MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Halntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUTATYAOU H
4acTOTOM KOJIeOaHUI.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpa)KEHHUE,
npesioMIICHHE, oNsipu3aius, udpaKius, uHTephepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsMonnHeliHOE paclnpoCTpaHEHUE CBETa B
oaHopoaHou cpexne. JIyu cBera. TouedHbld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEITOMIICHUS CBeTa. AOCONIOTHBIN MOKAa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. llpenenbHblii yroja IOJIHOrO
BHYTPEHHEI0 OTPAXKEHUSI.

Hucniepcus cBeta. ClioxHBIN cocTaB Oenoro cBera. Lger.

CobOuparomue u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKycHOE
pacCTOSIHME W ONTHYECKash cuiia TOHKOW nuH3bl. [locTpoenue uzolOpaxkeHuil B
coOuparolux U paccemBaromux JuH3ax. dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JTaBaeMoe JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMO/IEHWS MAaKCUMyMOB WM MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpakuus cBera. HudpakumonHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJE€HHMM MOHOXPOMAaTHYECKOrO CBETa HA
TUhPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doroamnmapaT, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpsiMonuHEWHOE pPACIpPOCTPAHEHUE, OTPAXKEHHE U NPEIOMIIEHHE CBETA.
OnTtuyeckre npruOOpBHI.

[TomHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBOAA.



UccnenoBanue cBONCTB N300paKEHUM B JIMH3aX.
Mopnenu MUKPOCKOIa, TEJIECKOMA.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.
[Tonyyenue ciekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.
Habmronenue nonspusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl
N3mepenue nokazaTens NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKeHUI B JTMH3AX.
Habmonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEJIbHOCTH

I'panunpl  OPUMEHMMOCTH — Kilaccudecko — MexaHuku.  IloctynaTsl
CHELMATIBHOM TEOPUM OTHOCHUTEIBHOCTU: HHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DHWHIITEWHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHU U COKpalleHHE
JUIAHBI.

DHeprus ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U MUMITYJIbCOM PEISITUBUCTCKONW YacTULbl. DHEPrus
HOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBsi3u sHEprun HOTOHA C €r0 YaCTOTOM. JHEprus
U UMIyJbC (HOTOHA.

OtkpeiTue u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3akOHBI
dororddexra. YpaBuenue DiHmreitHa maisa dorodddexra. «KpacHas rpaHuia»
dorordpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JCUCTBUE CBETA.

TexHuueckue ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToIaTUMK, COTHEUHAs 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®doto3(pdheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHENTHEro GpoTodddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -HaCTHIL.
[Lmanerapnas mogmens aroma. llocrynater bopa. M3nydenue u morsiomieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsl
crekTpoB. CIEKTp yPOBHEH SHEPIHH aTOMa BOZOPO/a.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMN
JyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE MNPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaOntonenue inHeHyaThIX CIIEKTPOB U3JTYUYEHHS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomuol

Habmonenue nuHeH4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pedepdopaa 1o ompezeneHuro  cocTaBa
paauoakTUBHOrO u3nydeHus. CBolicTBa anbda-, Oera-, ramMma-u3JIy4deHHUS.
Bimsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOoTOHA M HeWTpoHa. Hykionnas monens sigpa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oronsl.

Anbda-pacnaa. DNEKTpOHHBIH M TMO3UTPOHHBIA Oera-pacnan. I[amma-
U3JIydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JleneHue u cCUHTE3 AIEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpoOiemMbl W TEPCHEKTHUBBI
AJIEPHOU DHEPTETUKU. JKOJIOTHYECKHE ACTIEKTHI AIEPHOU JHEPTETHUKHU.

OnemeHTapHbIe YaCcTULBL. OTKPBITUE O3UTPOHA.

Metobl HaOJIIOIEHUS U PETMCTPALUK 2JIEMEHTAPHBIX YACTHULL.

dyHaaMeHTaJIbHbIE B3aUMOACHCTBUS. EMUHCTBO (hr3nuecKoil KapTHHBI MUpa.

TexHuyeckue yCTpOUCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
BunbcoHa, siepHblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

HccnenoBanue TpeKoB YacTul] (110 TOTOBBIM oTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U acTPOPU3UKH

Otansl pa3BuTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3B&3aHoro neba. Co3Besnus, sipkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBHKCHHE.

Conneynas cucrema.

Comnuie. ComnHeuHass akTUBHOCThb. Mcrounuk sHeprur CoyiHIA W 3BE3.
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kilacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOW IOCJIEAOBATEIIbHOCTA. BHYTpeHHEe CTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BodonMU ColHIA U
3BE3]1. DTAallbl )KU3HU 3BE3/.

Muieunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHbIE OBIPHI B sIpax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPWIOKCHUH I ONpeIeTICHUS TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Habnronenus B teneckon Jlynsl, maner, Mueunoro [Tyru.

O0o01maree NOBTOPeHUE

Ponr ¢Qu3uku u acTpoHOMUHM B HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAIILHON M ATUYECKOU chepax MesTeTbHOCTH YeIOBEKa, POIb M MECTO (PH3UKH



U aCTPOHOMHUHU B COBPEMEHHOI Hay4yHOUl KapTHHE MUpa, pojb GU3NUYECKON TeopUuu
B (OpPMHMpPOBAaHMM TPEJCTABICHUA O (U3MYECKOM KapTHUHE MHUpa, MECTO
(¢u3nyecKo KapTHUHBI MHpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMM MAaTeMaTUKW,
OMOJI0THH, XUMUH, Teorpadun U TEXHOIOTUH.

Mesicnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHHE CHUCTEMBl YpPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOCKLHHA HAa OCHU KOOPAUHAT, CIIOKEHUE BEKTOPOB,
IOPOU3BOAHBIE AJIEMEHTApPHbIX (YHKIMM, NPU3HAKK NOA00US TPEYroIbHUKOB,
OIpeNieNIeHUE MIIOAAN MIIOCKUX (HUryp u 00béMa Tell.

Buonocus: »nekTpuyeckue SBIEHUS B JKUBON MNpPUPOAE, KOleOaTesIbHbIE
JBWXCHMS B J)KMBOHM IIPUPOJE, ONITUYECKUE SBJIICHUA B JKMUBOM IIPUPOJE, NECUCTBUE
paguanyy Ha )KUBBIC OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€JI, MEXaHW3Mbl O0pa30BaHUs KPHUCTAUIMYECKOM PpEMIETKH, CIEKTPaJbHbIN
aHasus.

l'eocpagpus: MarHWTHBIE TOJIOCA 3€MJIM, 3aJ€KU MarHuTHBIX PYI,
(oTochEMKa 3eMHOW TOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSACEHUH.

Texnonozcua: JIMHUM DJIEKTPOIEpENad, IE€HEpaTop IEPEMEHHOIO TOKa,
BJICKTPOJBHUIaTe/Ib, MHIYKUWOHHAs IeYb, PAAap, PaJUONPHUEMHHK, TEICBU30D,
aHTteHHa, tenepoH, CBU-meub, NMpoeKIMOHHBIM anmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHAs 6aTape;1.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yuebOHoOro mpenMera «®dusmka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3YyABTATHl OCBOEHUSI YUeOHOro npeaMera «Pu3nKay JA0IKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYarolIuXcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KUZHEHHOTO
OMbITa U OMNbITA JIEITEILHOCTH B MPOLIECCE PEaIu3alid OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOM MO3UILIUKM O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAaX TPaKJaHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTHU3MA;

IIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATENbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOI'O TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;

5) TPy/10BOT0 BOCIIATAHMS :

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHOU AEATENbHOCTH, B TOM
YKCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyien nmpodeccuu 1 peaan30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(Gbu3MKY Ha TPOTSKEHUHU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCUTAHMSA:

c(hOpMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATHHOIO
XapakTepa SKOJIOTHYECKUX MPoOIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUs YEIIOBEYECTBA;



pacUIMpeHue OIbITa JACSITENIbHOCTH HKOJIOIMYECKONM HaNpaBJIIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKeE;

7) IEHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAaHUE LEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTb B IpoOLEcCe
U3y4eHHs  (U3MKU  OCYIIECTBJISATh  NPOEKTHYIO U HUCCIENOBATEIbCKYIO
NEeSTENbHOCTh UHIMBUIYAIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/iIbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble jjornueckue a1ecTBUs:

CaMOCTOSATEILHO  (OPMYNIHMPOBATH W aKTyaIM3UpPOBaTh  MPoOJIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONIpEeACNATh IEU JCITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHIKEHUS;

BBISIBIISIT  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpPUBaEMBIX
(U3HYECKUX SBIICHUSX;

pa3pabaThiBaTh IIAH PEIICHHS TPOOJIEMBI ¢ yU4ETOM aHajln3a MMEIOIINXCS
MaTepHAIIbHBIX H HEMaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKH TIOCTEACTBUMN JACSITCIIBHOCTH;

KOOPJIUHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOrO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KMU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTeIbCKHeE TeiHCTBYS

BJaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMH TOHSITHUSMU M METOIaMHU
bu3znuecKon HAyKu;

BJIa/ICTh HABBIKAMU y4€OHO-HUCCIEA0BATEIbCKON U MPOEKTHOU JeATEIbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pElIeHUs 3a/lay (PU3MYECKOro COJepKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B [TO3HAHMS;

BJIAJCTh BHUIAMH JEATEIBHOCTU IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTallii, NpeoOpa3oBaHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX MTPOEKTOB B 00JaCTH (HU3UKHU;

BBISIBJISITE IPHYMHHO-CIICACTBCHHBIC CBS3M W aKTyalM3UpOBaTh 3ajady,
BBIIBUraTh THIOTE3y ©€ DCLICHHS, HAXOAWTH ApPryMEHTHI Ul [OKa3aTeibCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBATH TIOJNYYCHHBIE B XOJE€ pEIICHHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMyIUpOBaTH COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
JESTENHHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA 10 (U3MKe B TPAKTUYECKYIO 00JACTh
KU3HENEATEITbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, MIPEJIaraTh OPUTMHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:



BJIaJIeTh HaBBIKAMHU TMONy4YeHHUs HH(OpMaluu (U3NYECKOTO COACPIKaHUS U3
UCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH MOWCK, AaHAJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMN Pa3IUYHBIX BHIOB U (popm
NPEICTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTHh MH(OPMAIINK;

UCIIONIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHHU3AIIMOHHBIX
3a7a4 ¢ COOMIOJIeHHEeM TpeOOBaHUN HProOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCcOCOCpEeKCHHS, TPABOBBIX W  OTUYECKUX  HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUYHbIX (opMarax c
y4éTOM Ha3HauYCHHS MH()OPMAIIUU | IICJICBOM ayTUTOPHH, BHIOUpast ONTHMAILHYIO
dopMy MpencTaBIeHUs U BU3yaTH3aIliu.

KoMMmyHuKaTHBHBIE YHHBePCATbHbIE YueOHbI€ e CTBUS:

OCYIIIECTBIIATH OOIIEHNE Ha YPOKax (DU3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacrlo3HaBaTh TMPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMd H  CMATYaTh
KOH(DJIMKTHI;

pa3BEéPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpAaTh TEMAaTUKy W METOJIbI COBMECTHBIX JCHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA,

NPUHAMATh IE€TM  COBMECTHOM  JIEATENIbHOCTH, OpTaHW30BHIBATH W
KOOPJMHHUPOBATh NIEHCTBUS TO €€ IOCTH)KCHHIO: COCTABJIATH IIaH JCHCTBUH,
pacTpenensaTe pold ¢ y4E€TOM MHEHHMHA YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM padOTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJia M KaXIOrO0 yYaCTHUKA KOMaHIbI B
001l pe3yNbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE TMPOEKTHI, OIICHUBATh WJIEM C TIO3UIUA HOBU3HHI,
OPUTUHAIBHOCTHU, MTPAKTUYECKON 3HAYNMOCTH;

OCYHIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YueOHbIe JIeilicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISATh MO3HABATEIbHYIO JCSITEIBHOCTh B O0JACTH
Gu3MKU W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEMICHHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTEHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUIA;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIHMA B 00JaCTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTD,

OIICHUBATh COOTBETCTBHE PE3YyIbTATOB IIENISIM;



BJIQJCTh  HAaBBIKAMHU  IIO3HABATEIILHOH  pedeKkcMud  KaKk  OCO3HAHHS
COBEPIIACMbIX JICUCTBHM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX pE3yJIbTATOB U
OCHOBAHUIM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH TSl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHMBAaTh PUCKH W CBOECBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYIHX IIPU aHAJM3€¢ pPEe3yIbTaTOB
NEATENBHOCTH;

PUHUMATH CeOs, TOHUMAas CBOM HEJIOCTATKU M JIOCTOMHCTRBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJW3Ee pPEe3yIbTaTOB
NEeSATENHHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO APYTHX Ha OIMINOKH.

B mporecce qocTKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OOy4YarOIIUXCs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, Ipe/oiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUsl, BKJIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW 3MOIIMOHAIBLHOMN cephl,
OBITh YBEPEHHBIM B ceOe€;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTH aJaNTUPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO e U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIENH CIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSHUE
JIPYrUX, YYUTHIBATh €ro IMpPH OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peliaTb KOHGIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh C(POPMHUPOBAHHOCTH y O0YJAIOIINXCSI YMEHUH:

JEMOHCTPHPOBATh HA MPUMEpPAX POJb M MECTO (U3UKU B (HOPMUPOBAHHUH
COBpEMEHHOW HAYYHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTHIA, B IPAKTHUECKOHN NeATEIHHOCTH JIFOJICH;

YUUTHIBATh TPAHWIBI TPUMEHEHUS W3YYCHHBIX (QU3NICCKUX MOJICICH:
MaTepuaibHas TOYKa, HHEPIHATbHAS CUCTeMa OTCYETa, abCOMOTHO TBEPIOE TEIO,
UJIeaIbHBIA Ta3, MOACTN CTPOSHUS Ta30B, KHUAKOCTEH W TBEPABIX TEJ, TOUCHYHBIN
ANEKTPUUECKUH 3apsij] MpU PEIIeHUH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3UYECKHE SIBJICHHS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIUHEUHOE
JIBIKEHUE, CBOOOJHOE TaJeHUE TeJ, IBWKEHUE 10 OKPYKHOCTH, HHEPIHS,
B3auMojiericTBre Tel, nuddys3usi, OpOyHOBCKOE TBIKEHUE, CTPOCHHUE KHUIAKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMA TeJl IPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBecHE, WCHApeHHE, KOHACHCAIWs, TUIABJICHUE, KPUCTAJUIM3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHNUE JIABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM



coCylle, CBSI3b MEXAY NapaMeTpamMu COCTOSIHMS Ta3a B H30Mpoleccax,
BJIEKTPU3AIMA TEJl, B3AUMOJCUCTBUE 3aPAJIOB;

OMUCHIBATh MEXAaHWYECKOE JBUXKEHUE, HCMOJb3ys (PU3nuecKrue BEIUYHHBI:
KOOpAWHATA, IyTh, IMEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIC TE€Ja, KHHETUYECKasi SHEPTUs, MOTCHIMAIbHAS SHEPrusl, MEXaHU4eCKas
paboTta, MexXxaHWYECKass MOIIMHOCTh; MPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICT HCHOJBb3YEMbIX BEIMYMH, MX OOO3HAYCHHUS U EIUHUIIBI,
HaXOJUTh (POPMYJIBbI, CBSI3BIBAIOIINME JAHHYIO (PU3MUECKYHO BEIWYWHY C JAPYTHUMHU
BEJIMYMHAMU;

OMUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCTIONB3Yys (U3WYECKUE BEJIIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKAsl YHEPTUSl XaOTUYECKOTO JBM)KEHHUS MOJICKYJ, CPEIHEKBAApATUUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprus, padoTa rasa,
KOA()(PUIIMEHT TMOJE3HOr0 JEUCTBUSI TEIUIOBOI'O JIBUTATENsl; MPH  OINHUCAHUU
NpPaBUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMBIX BEIMYMUH, HX
0o0O3Ha4YeHUsT U €IUHMIBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHNHAM;

OMUCHIBaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BEITUMYMHBI: DJICKTPUUECCKUN 3apsij,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD TMOJIs, NOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB;
IpyU ONUCAHMM TIPAaBWJIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3yEMbIX
BEJIMYWH, MX O0O3HAYEHUS M EIWHUIIBI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMYHMHY C IPYTUMH BETUYNHAMU;

aHAJTM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI U IPUHIHUIBIL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DHEPruHu, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHIMI  CYNEPHO3ULIUN CHJI, MPUHIHI PABHONPABHUS HHEPLUUAIBHBIX CHCTEM
0TCYETa, MOJCKYISIPHO-KHHETHYCCKYIO TEOPUIO CTPOCHUS BEILICCTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW DHEPTUHU TEIUIOBOTO JIBMKEHUSI MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MEpPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, npu 3TOM pa3idyarh CIOBECHYIO
(GbOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE U YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI  JICWCTBUS  MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nyaTh YCJIOBHUS MX 0€30MacHOTO HCIIOIb30BaHUS B
MOBCEIHEBHOMU KU3HU;

BBITIOJTHATh OKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (U3WYSCKUX SBICHUN H
IPOLIECCOB C HMCIIOJb30BAHUEM NPAMBIX U KOCBEHHBIX HU3MEPECHHUH, MPU STOM
dbopmynupoBaTth TpoOJeMy/3aady W THUIOTE3y YYEeOHOro IKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KECHHOTO OOOpPYJIOBaHMS, IMPOBOAUTH ONBIT M
(bopMyIHPOBATh BHIBOJIBL;

OCYIIECTBIISITH MPSAMBbIE M KOCBCHHBIC M3MEPEHUs (PHU3UUECKUX BEITUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJILHBIA CIIOCOO0 M3MEPECHHMS W HCIIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHHU;

UCCEAOBaTh  3aBUCUMOCTH  MEXKAY  (U3MYECKHMMH  BCIMYMHAMU — C
WCMOJIb30BAHUEM TIPAMBIX H3MEPEHHM, MPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yJIbTAThl IMOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKHUX BEIUYHUH B
BHJIC TaOIUIl U TPaUKOB, J€JIaTh BHIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHUS;

coOII01aTh TMpaBwia O0€30MaCHOr0 TPyAa MPU MPOBEIACHUU HMCCIEIOBAHUIN B
paMKax ydeOHOTO OKCIIEPUMEHTa, YYEOHO-UCCIIENOBATEIBCKOW W MPOCKTHOU
JESATETbHOCTA C UCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1a0OpaTOPHOTO
000py10BaHUS;



pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbIO,
UCIIOJIBb3Ysl (PM3HUECKUE 3aKOHBI M MPHUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3a/1aun
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (HOPMYIIbI,
HEOOXOMMbIE NIl €€ pelleHus, NPOBOAUTh PAcd€Tbl M OLICHUBATh PEaIbHOCTh
NOJTyYEHHOI'0 3HAYCHUSI PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JJOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHHUW C OINOpOM Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
bu3ndecKue sIBICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TpeJCTaBlieHUs Y4eOHOM M HAy4YHO-TIOMYJISIpHOM MH(OpMaLUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMy0 HH(OPMALIHIO;

IPUBOJIUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XU3HU
U1 obecriedeHust 0€30IaCHOCTU IIPU OOpaIeHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbSl U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJICHMSI B OKPYXKAIOLIEH Cpee;

paboTaThb B TIpyHIE C BBINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TIpyNIbl, PALUMOHAIBHO pacCHpenesaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, al€KBaTHO OLICHHUBATh
BKJIaJ] KQXXJIOr0 U3 YYaCTHHUKOB I'PYIIbI B PELLICHUE paccMaTpPUBAEMOM IPOOJIEMBI.

K koHiy obyuyenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBAaTh Ha MpUMEPAx pojb U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUM, B IPAKTHYECKON ACSATEIBHOCTU JIOAECH, LEIOCTHOCTh M E€IUHCTBO
(bu3nuecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHUIIBl NPUMEHEHUS W3YYEHHBIX (PUINYECKUX MOAEIEH:
TOYEYHBIN JIEKTPUUECKUMN 3apsJl, Jyd CBETa, TOUEYHbI UCTOYHUK CBETA, SACpPHAs
MOJIENIb aTOMa, HYKJIOHHAas MOJeJIb aTOMHOIO sJipa MpH PELIeHUH (HU3HMUECKUX
3ajay;

pacrno3HaBaTh (PU3NUECKUE SIBICHUS (IPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKHN U KBAHTOBOW (PM3MKH: AJIEKTpUUECKasi IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBUSA TOKA, B3aMMOJIEWCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHasT WHAYKUUS, JCHCTBUE MAarHUTHOIO IIOJIA Ha
OPOBOJHUK C TOKOM W JBWXKYUIMHCS 3apsij, 3JEKTPOMarHUTHbIE KOJICOaHUS U
BOJIHBI, IPSAMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuds ¢ HOJAApU3ALMs  CBETa, JUCIEpPCUS CBETa,
dotoanekTpuaeckuii 3pdekt (poroaddekT), cBeToBOE aBICHNE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W MCKYCCTBEHHas
PagOaKTUBHOCTD;

OIKMCHIBATh W3YYEHHBbIE CBOMCTBAa BELIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IM4YHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBICHUA (MPOILIECCHI), HCMONb3Yys (PU3MYECKHUE BETUYUHBIL:
JJEKTPUYECKUHN 3apsl, CWIA TOKA, JIEKTPUYECKOE HANPSKEHUE, DIIEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJTIOB, JJIEKTPOJIBIKYIAs CHila, paboTa TOKa,
UHAYKIUS MarHuTHOro mnossi, cuwia Awmmepa, cwia JlopeHa, MHAYKTUBHOCTb
KaTYIIKH, SHEPIHs AJIEKTPUYECKOrO0 W MArHUTHOIO IIOJIEW, MEPHUOJ W YacToTa
KoneOaHuil B KoOJIEOATENbHOM KOHTYpe, 3apsii M CHJIa TOKa B MpoIecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTUYECKasl cuja JIMH3bL, MPU OMUCAHUHM NPAaBUIBHO TPAKTOBATH (U3UYECKUUN



CMBICI HCHOJB3YyEeMbIX BEJIIMYMH, HX OOO3HAYCHUS U EIUHUIIbI, YKa3bIBaTh
dbopMysibl, CBS3bIBAIOIIME JaHHYHO (U3NYECKYH0 BEJIMYUHY C JPYTUMH
BEJIMUMHAMU;

OMUCHIBAaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUA M IMPOLECCHI, HCIOJIb3YS
bu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, DHEPTUsl U UMNYJIbC (POTOHA, MEPHO]] ToJypacaa, SHEPrus CBSI3U
ATOMHBIX SiJIep, NpPU OINMCAHWHU TMPABWIBHO TPAKTOBAaTh (HU3WUECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYWH, MX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JaHHYI (DU3UYECKYIO BEIUYMHY C JPYrMMH BEJIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NYECKOUN BEITMYHNHBI,

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHbl M TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MMOCIIEA0BATEIBbHOIO U NapajjIebHOIO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koymns—JIeHma, 3aKOH BJIEKTPOMarHUTHOM
WHJYKIMH, 3aKOH MPSIMOJIMHENHOTO pacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHa mns gororddekra,
3aKOH COXPAaHEHUWs JHEPTUHU, 3aKOH COXPAHEHHs HUMIIYJIbCa, 3aKOH COXpPAaHEHUSs
ANEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHHUs MAacCOBOIO 4ucCia, MocTyinaTel bopa,
3aKOH PaIMOAKTUBHOIO pacrajia, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbl, 00JIacTH)
IPUMEHUMOCTH;

ONpENENATh HAMIPABICHUE BEKTOPA MHAYKIUH MAarHUTHOIO TOJII IPOBOJIHUKA
C TOKOM, cuiibl Amrmiepa u cuibl JIopeHna;

CTPOMTh W OINKCHIBATh HM300pPAKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIUH30M;

BBITIOJIHATD DKCIEPUMEHTBI 10 MCCIENOBAaHUI0 (U3UYECKUX SIBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MNpPHU 3TOM
dbopMmynupoBath mnpoOieMy/3ajady W TUNOTE3y Y4EOHOro HSKCIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOJBL;

OCYHIECTBIISTh MPSAMbIE U KOCBEHHBIC U3MEPEHHSI (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OIICHKH MTOIPENTHOCTEN N3MEPECHU N,

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHI: MPH HSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeNaTh BHIBOABI 10 PE3yJbTaTaM UCCIICIOBAHNUS;

coOJII01aTh TMpaBuiia OE€30MACHOT0 TPyJa MPHU MPOBEIACHUU HMCCIEIOBAHUIN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YYE€OHO-UCCIIENOBATEIBCKOW W IMPOECKTHOM
JIESTENHbHOCTA C HCTOIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1IAOOPATOPHOTO
000py10BaHUS;

pemath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (DU3MUYECKOW MOJEINbIO,
UCTIONB3YsI (M3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3NYECKYIO MOJIENb, BBIIACIATh (PU3MUECKHE BEIUYMHBI U (HOPMYIIHI,
HEOOXOMMMBIE NIl €€ PEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEATHHOCTH
MOJTYYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

pelaTh KAYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LEMOYKY PaCCYXKJIEHUW C ONOpPOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bU3UYCCKHE SIBICHNUS,

UCIIOJIb30BATh IpU  pELICHUU y4eOHBIX  3amad COBPEMEHHBIE
WH(GOPMAITMOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIPEACTaBIICHUSI yUeOHONH U HAYYHO-TIOMYJISIPHON HH(OpMAIINH, MOTyYeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyIaeMyI0 HH()OPMAITHIO;



OOBSICHATh TNPHUHIMIIBI JIEHCTBUS MAIWH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX OE30MACHOTO MCIOIH30BaHUS B MOBCEAHEBHON
KHU3HU;

NPUBOANTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apYOSKHBIX YIEHBIX-(DH3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCTIOB30BaTh TEOPETHUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHON KU3HU
JUIsl obecriedeHusi 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMu U TEXHUYECKUMU
yCTPOWMCTBAMH, ISl COXPAHEHUS 3/I0POBbS M COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEJACHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpyNNe C BBHIMOTHCHUEM pA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBAaTh pPabOTy TPYMIbI, PalMOHATBHO paCHpeAenarTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATENHHOCTh B HECTAHJAPTHBIX CHUTYAIMAX, aJeKBATHO OIEHUBATH
BKJIaJ] K&KJOTO M3 YIaCTHUKOB TPYIIHI B PEIICHUE paccCMaTpUBaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBauue KoanuectBo yacos
Ne DJIeKTpPOHHBIE (LU (PPOBHIEC)
pa3iejioB U TEM KoHnTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmel padoTbI padoTbI
Paznen 1. PU3UKA U METO/JbI HAYUYHOTI'O ITO3HAHUS
11 dusnka 1 METOIBI 5 bu6nunorexa [IOK
' Hay4HOT'O TIO3HAHUS https://m.eds00.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmorexa [IOK
21 | Kunemarixa > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 | Hunavuxa ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPaHECHHSI 6 1 bubnmnoreka [JOK
' B MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
' KUHETHYECKON https://m.edso0.ru/7f41bf72
TEOpUU
3.9 OCHOBBI 10 bubmuorexa [JOK
' TEPMOJNHAMUKHU https://m.edsoo.ru/7f41bf72
3.3 ArperartHbie 5 bubnmnoreka [JOK



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

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

BemiecTBa. Ma3oBbie

IEPEXOo bl

Hroro no pasgeny 24

Pasnea 4. JIEKTPOJAUNHAMUKA

bu6nunorexa LIOK
41 UICKTpOCTATHKA 10 1 1 https://m.edsoo.ru/7f41bf72
ITocTositHHBIM
42 AJIEKTPUICCKUN TOK. 19 1 1 bubnmoreka [JOK
' Toku B pasIuuHbIX https://m.edso0.ru/7f41bf72
cpenax
Wroro no pazneny 22
Pe3epBHOE Bpems 2 1
OBIIEE KOJIMYECTBO
YACOB IO 68 5 4

[TPOTPAMME



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

11 KJIACC

HaumMmeHoBaHHe KosuuecTBo yacoB
Ne DJIeKTPOHHBIE (U(pPOBHIE)
pa3iesioB H TeEM KoHnTposbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MporpaMMbI padoThI padoThI
Pazgen 1. QJIEKTPOJIMHAMMUKA
MarauTtHoe 110Je€. BuG 10K
nOINOTEKA
11 DEKTPOMATHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITUS
Uroro no pazgeny 11
Paznea 2. KOJIEBAHU S U BOJIHbI
MexaHuyeckue 1
2.1 3JIEKTPOMArHUTHBIE 9 1 Bubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
KOJIeOaHN
Mexannueckue "
2.2 DJIEKTPOMATHUTHLIE 5 1 bubmmorexa [OK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 24

Pasnea 3. OCHOBBI CIEIITUMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

OCHOBEI cIeUaJILHOMN

bubmuorexa [IOK
A
3 TeopuH 4 1 https://m.edso0.ru/7f41c97c
OTHOCHUTEIIbHOCTH
Hroro no pasgeny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pa3znen 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTBl KBAHTOBOM 6 bubmmotexa [JOK
' OITHKHU https://m.edso00.ru/7f41c97¢c
bubmuorexa [IOK
4.2 C
TPOCHHC aToMa 4 https://m.edsoo.ru/7f41c97¢c
bu6nuoreka LIOK
4.3 A
TOMHOE A7IpO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTP

OHOMHUU N ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU . 1 bubnnoreka [IOK
' U acTpOpHU3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
6.1 O6o0maroriee 4 bubmuorexa [IOK
' HIOBTOPCHHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

10 KVIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka KontpoabHbie IIpakTH4eckne
n/n Bcero U3yYCHUS o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchbl
®Pusuka — Hayka o
1 npupoje. Hayunbsie MeTo b1 1 bubnmoreka [JOK
MO3HAHUS OKPYKAIOIIErO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B
(dbopmupoBaHUU
5 COBPEMEHHOM Hay4YHOU 1 bubmuorexa [IOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JNeITeTbHOCTH JIFOIEH
MexaHn4eckoe IBUKEHHUE.
OTHOCUTENBHOCTD
3 MEXaHHYECKOTO JIBIKECHUS 1 bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c3508
[lepemernienue, CKOPOCTH,
yCKOpEeHue
4 PaBHOMEpHOE 1 bubnmoreka [JOK
MPSMOJIMHETHOE JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnmnoreka [JOK
MPSMOJIMHETHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
6 CB00OOIHOE TaJIeHUE. 1 bu6nunorexa [IOK

YckopeHue cBOOOTHOTO

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

naacCHus

KpuBonuHeliHOEe NBUKECHUE.

7 JIBM>KEHNE MaTepHUaIbHOM bubmmorexa [IOK
p https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPY>KHOCTHU
[TpuHLIUIT OTHOCUTENBHOCTH
3 [Namnes. UneprmanbHbie bubnmoreka [JOK
cucreMsl orcuera. [lepBoii https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna.
[IpuHIIMnI cynepno3unuu
9 CI/EI I;lTo 0137]1 3aI:(OH ’ bubmmorexa [IOK
+ OTOP https://m.edsoo.ru/ff0c3be8
Hrerotona mis
MaTepHalbHON TOUKHU
10 TpeTuii 3akon HeroToHa 1t bubnmnoreka [JOK
MaTepHalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHPHOTO
11 taroteHus. Cuiia TSHKECTH. bubnuorexa [IOK
IlepBas kocmuueckas https://m.edso0.ru/ff0c3d00
CKOpOCTh
12 Cuiia ynpyroctu. 3aKoH bubnuorexa [IOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHus.
Koaddumment tpenus.
13 Cnﬂ(eil)(fo:j OTI/IBJ'IpeHI/ISI pH bubamorexa [IOK
p P https://m.edsoo.ru/ff0c3f76
JIBIDKEHUU TEJa B KUIKOCTH
WJIM Ta3e
14 [loctynarenbHoe u bubmmorexa [IOK

BpamaTeJIbHOC IBUKCHHUC

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

abCOMIOTHO TBEPJIOTO Tea.
MowmeHnT cunbl. Ilneuo cunbl.
YcnoBust paBHOBeCHS
TBEPAOIO Tena

15

NmMnynbe MaTepranbHOM
TOYKH, CUCTEMBbI
MaTCpHraJIbHBIX TOYCK.
Wmnynbe cuiibl. 3aKoH
COXpaHCHHS UMITYJIbCa.
PeakTtuBHOE IBHKEHHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta u MOLTHOCTB CHJIBI.
Kunetnueckas sHeprus
MaTepualbHON TOUKHU.
Teopema 006 U3MEHEHUH
KHUHETUYECKO SHEPTUU

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennuanbHast SHEPIHsL.
[TorenumanbHas FHEPrus
yrpyro aepopMHUpOBaHHOM
npykuHsbl. [loreHnmransHas
SHEprus Tena BOIU3H
IIOBEPXHOCTHU 3€MJIU

bubmuorexa [IOK
https://m.edsoo.ru/ffOc461a

18

[loTenumanbHbie U
HEMOTEHIMAIbHbIE CUJIBI.
CBs13b pabOTHI
HETMOTEHIIUATIBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOMN
SHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPruu

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota
«MccnenoBanue cBsizn

pa6OTBI CHJIbI C UBMCHCHHUEM

MEXaHUYECKON IHEPrUuU
Tesa Ha IpUMepe
PaCTsKEHUs PE3UHOBOIO
KIyTa»

20

KonTponbHas pabota mo
teMme «KnHemaruka.
JnHaMmuka. 3aKOHBI
COXpaHCHHUA B MCXaHUKE

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-
KHUHETUYECKOW TEOPUH.
BpoyHOBCKOE TBMKEHUE.

Audppysus

bu6nuorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBU>KCHUS U
B3aUMOJICHUCTBHUS YaCTHIL
BenlecTsa. Mojaenn

CTPOEHUS I'a30B, KUIKOCTEN

Y TBEPIBIX TEN

23

Macca monexyi.
KonuuecTBo BemecTsa.
ITocTosinHast ABorazipo

24

TemnoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
teMnieparyp Llenbcus



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

25

HNneanpubni raz 8 MKT.

OcnoBHoe ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTtypa
Kak Mepa cpeaHein
KMHETUYECKON YHEPTUU
JBUKEHUSI MOJIEKYJI.
YpaBHeHnue Menzeneena-
Knaneiipona

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. I'a30BEIC
3aKOHBI

28

JlaGopatopHas pabota
«HMccnenoBanue
3aBHCHMOCTH MEKITY
napaMeTpaM# COCTOSTHHS
Pa3peKEHHOTO ra3ay

29

N3onpoueccel B uaeaaibHOM
rase 1 ux rpapuueckoe
IpeCTaBICHUE

bubnuorexa [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sneprus
TEPMOJIUHAMUYECKOI
CHUCTEMBI U CIIOCOOEI €€
n3Menennsa. KoanmgecTBo
TEIUIOTHI U padoTa.
BuyTpeHHss sHEeprus
OJIHOATOMHOT'O HACAJIbHOT'O
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bupael rerionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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VY nenbHas TEIUI0OEMKOCTD
Benrectsa. KoinuecTBo

32 TEIUIOTHI IIPU bubmorexa LIOK
p https://m.edsoo.ru/ff0c5c36
TerIoneperaye.
AnunabaTHBIN mporecc
IlepBblii 3aK0H
TEPMOJUHAMUKH U €T0 bubnmorexa [IOK
33
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
H30IpoIeccam
HeobpatumocTs mipoiieccoB
34 B II Hpo e. Bro 011;1 SL:IKOH bubamorera LOK
pHpOE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpuntun aeiictus u KI1JT bu6nunorexa [IOK
TEIIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKOJIOTHYECKHE TTPOOTIEMBI
TETUTOIHEPTETUKH
O6o0marommii ypok
38 «Mon?x JII:II HaS}I]p ¢u3uka bubamorexa [TOK
YAp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJAMHAMHUKI
KonrponbHas padora o
39 teme «MomnekynspHas bubnuorexa [IOK
¢duzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
[Tapoo6pa3oBanue u
40 KoHeHcauus. Mcnapenue u bubmiorexa HOK
’ P https://m.edso0.ru/ff0c63b6
KHIICHUE
41 AOcomoTHas 1 bu6mmoreka [IOK
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OTHOCHTEJIbHAS BIA)KHOCTD
Bo3ayxa. HacelleHHslii map

https://m.edsoo.ru/ff0c64d8

TBépnoe Tteino.
Kpucrannuueckue u
aMopQHBIE Tena.

42 AHU30TPOINS CBOKMCTB bubmorera [JOK
P https://m.edsoo.ru/ff0c65f0
Kpuctayios. XXuakue
Kkpucrtauibl. CoOBpeMeHHbIE
MaTepuabl
[InaBnenue u
43 KpHUCTaJUIM3alus. Y AenbHas bu6nuorexa LIOK
TETJI0TA TJIaBJICHUS. https://m.edsoo.ru/ff0c6708
Cybnumarus
m YpaBHEHHE TEMIOBOTO bubnunoreka [JOK
OanaHca https://m.edsoo.ru/ff0c6820
DJeKTpu3aus Ted.
45 DnekTpuueckuit 3apsj. Ja bubmuotexa [IOK
BUJIA DIICKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOIHUKY, TUITEKTPUKH
Y TIOJIYIIPOBOJHUKHU. 3aKOH bubmmorexa LIOK
46
COXpaHEHHUs https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO0 3apsiaa
BzaumoneiicTBre 3apsiioB.
47 3aKkoH K)1 JIOHA Toq:ql)ilmﬁ bubmorera [IOK
Y g https://m.edsoo.ru/ff0c6ce4
SJIEKTPUICCKUN 3apsi
48 HanpsxéHHocTb bubmmorexa [IOK

OJICKTPHUYCCKOI'O I10JI4.

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

[TpuHIMT cynepno3uIH
AIIEKTPUUYECKUX TOJEH.
JIluHuN HANPsHKEHHOCTU

49

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
ITorenmuan. Pa3znocTs
MMOTEHIIHAIOB

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBoHUKY U
JUDJIEKTPUKHU B
AIIEKTPOCTATUYECKOM I10JIE.
JuanexkTpudeckas
IIPOHUIIAEMOCTh

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTb.
Konpnencarop

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IITIOCKOTO
KOHJIEHCAaTopa. DHEprus
3apsKEHHOT0 KOH/IEHCAaTopa

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota
"U3mepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMn neicTBUS U
MIPUMCHCHHE
KOH/ICHCAaTOPOB,
KOMUPOBAJIBHOIO armapara,
CTPYHHOTO MIPUHTEDPA.
DJIeKTpOoCcTaTUYECKas
3aImmTa. 3a3eMJICHUE



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

AIIEKTPONPUOOPOB

55

DNEeKTPUUECKUH TOK,
YCIIOBHS €TO
CYIIECTBOBAHHUS.
[TocTosunsiii ToK. Cuita
Toka. Hampsixenue.
Comnpotusnenue. 3akon Oma
JUISl y4acTKa LEenu

56

ITocnemoBarennHOE,
napajuieJIbHOE, CMEIIaHHOE
CO€JIMHEHHUE MPOBOHUKOB.
JlabopaTtopHnas pabota
«3y4eHne CMEIIaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaGora 1 MOIIHOCTE
AIIEKTPUYECKOTO TOKA.
3akoH [xoynsa-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 111 HOJIHOM
(3aMKHYTOM) 3JIEKTPUUIECKON
uenu. KopoTkoe 3ambIKkaHue.
JlaGopatopHas pabota
«M3mepenne D/1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHBIICHUS»

0.5

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

59

PesepBHBIi1 ypoOK.
Konrponbnas pabora o
Teme "DnekTpoauHaMuka' /
Bceepoccutickas

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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

nmpoBepoyHas pabora

60

Ob6o06maromuii ypok
«DNeKTpOoIUHAMUKAY /
Bcepoccutickas
mpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJeKTpOHHAs
MPOBOANMOCTH TBEPABIX
METaJIJI0B. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIJIOB
OT TEMIIEPATYPHI.
CBepXIIpoBOAMMOCTD

62

DJEKTPUUYECKUN TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MMyYKOB

63

ITosrynpoBOTHUKH, HX
COOCTBEHHAs! M IPHUMECHAs
npoBoUMOCTh. CBOMCTBa
p—n-nepexoaa.
[TonynpoBOIHUKOBBIE
puOOpbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCONMAIINS. DIIEKTPOIIH3

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

65

DJIEKTPUUYECKUI TOK B ra3ax.
CaMOCTOSTEIILHEIN U
HECAMOCTOSITEILHBIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

paspsa. Monnus. [nazma

DnexTpudeckue Npudopsl U
YCTPOMCTBA U UX

66 [IPAKTUYECKOE IIPUMEHEHNE 1 Bubmrorexa ITOK
p p ’ https://m.edsoo.ru/ff0c86fc
[IpaBuiia TeXHUKH
0e30IacHOCTH
KonTponbHas pabora no
TeMe «JIEKTPOCTATHKA.
67 ITocTossHHBIM 1 bubmorexa LIOK
. https://m.edsoo.ru/ffOc8a8a
anekTpudeckuil Tok. Toku B
Pa3IMYHBIX CPEeaaX»
Pe3epBHEIT YpOK.
68 O60g aro }II/Ipﬁ OK II0 1 bubmmorexa [OK
HIAIOLTH Yp https://m.edsoo.ru/ffOc8f6c
temam 10 Kitacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

11 KJIACC

JJ1eKTPOHHbIE
Jara nu@posBbIe
KounyecTBo yacos U3YyYeHHS o0pa3oBaTe/bHbIE
‘:;'JH Tema ypoka pecypchl
KoHTpoabHbIe IIpakTHyeckne
Bcero
padoThI padoThI

[TocTossHHBIE MAarHUTHI U UX
B3aUMO/ICHCTBHUE.
MaruutHoe nose. Bexrop bubnuotexa [JOK
MarHUTHOW UHAYKIIWH. 1 https://m.edsoo.ru/ff0c9778
Jlnannr MarHuTHOM
WHYKIIUW
MaruauTHoe noie
IIPOBOJIHMKA C TOKOM. OnBIT bu6nunorexa [IOK
Opcrena. Bzaumoneiicteue 1 https://m.edsoo.ru/ff0c98fe
MIPOBOJJHUKOB C TOKOM
Jlaboparopnas pabota
«I/I3yzeHI/IIZ MaFIIO-II/ITHOFO 1 1 bubamorexa [IOK

https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOM))
JleiicTBME MarHUTHOTO
TOJISI Ha TIPOBOIHUK C
tokoM. Cuna Amrmepa. bu6mmoreka [IOK
JIabopatopHas pabota . ! https://m.edsoo.ru/ff0c9ac0
«UccnenoBanue neiicTBUA
IIOCTOSIHHOT'O MarHuTa Ha



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

paMKy € TOKOM»

JlelicTBE MarHUTHOTO

MOJISI HA JIBHIKYILLYOCS

3apSKCHHYIO YaCTHUILY.

Cwua Jlopenma. Pa6ota
cuiibl JIopeHia

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DNIeKTpOMarHuTHas
uHaykuus. Ilotok BekTopa
MarHMTHOU UHAYKLUH.
OJ1C uaayKMK. 3aKOH
AJIEKTPOMATrHUTHOMN
nHaykuu Gapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBICHUS
AJIIEKTPOMATHUTHOM

WUHAYKIIA»

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

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. IJ1C
CaMOMHAYKIIUU. DHEPTUS
MarHUTHOTO TIOJISI KATYIITKH
C TOKOM.
DJIEKTPOMAarHuTHOE MOJIe

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMECHEHUE!
MIOCTOSIHHBIE MAarHUTBI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUraTEb,
YCKOPUTEIIN 3JIEMEHTAaPHBIX
YaCTHL, MTHAYKLIMOHHAs



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I¢4Yb

10

Ob6o06maromuii ypok
«MarHuTtHoe moJe.
DJeKTpoMarHuTHast
VHIYKIIUS

bu6mnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHas paboTta mo
Teme «MarauTHoe mnouie.
DJIeKTpOMarHuTHas
WHIYKIIAS

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

12

CB00OOIHBIE MEXaHUYECKHE
Kosie0aHusl.
I"apmonuueckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKUX
kosiebanuid. [IpeBparienue
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota
«HccnenoBanue
3aBHCHMOCTH I€pHOJIa
MaJIbIX KoJebaHuil rpy3a Ha
HUTH OT IJTUHBI HUTH U
MAacChI Tpy3a»

14

KonebarenpHbIi KOHTYP.
CB0OOIHBIC
3JICKTPOMArHUTHEIC
KOJICOAHMS B UACATEHOM
Kosie0aTeTbHOM KOHTYpE.
AHanorust Mexjy
MEXaHUYECKHUMU U

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AIIEKTPOMATHUTHBIMU
KOJIeOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHEHMsI JHEPTUU B
Anea’IbHOM KOJe0aTeIbHOM
KOHTYpE

bubmnoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXamIIUX KOJICOAHHSIX.
BeiHyX1€HHBIE
MeXaHUYeCcKre KoJeOaHus.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHUTHBIE
KoJIeOaHHS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
MEPEMEHHBIHN TOK.
MOIIHOCTE IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICVCTBYIOLIEE 3HAYCHUE
CHUJIbI TOKA U HAIPSIKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop.
[TpousBoacTBO, nepenaya u
noTpebaeHne
AIEKTPUYECKON SHEPTUHU

19

YerpoiictBo u
MPaKTUYECKOE TPUMEHEHNE
AIEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro
TOKa, JIMHUU

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

QJICKTpOINCpCa1avd

20

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anekTposHepruu. Kynerypa
UCTIOJIb30BaHUS
AIIEKTPOIHEPTUU B
[IOBCEJHEBHOM KU3HU

21

MexaHn4ecKHe BOJIHEI,
YCIJIOBUSI paclpOCTPAHECHHUS.
[lepuon. CxkopocTh
pacIpoCTpaHEHHUs U JUIMHA
BOJIHBL. [loniepeunsie u
MIPOJI0JIbHBIEC BOJHBI

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3ByK. CKOpOCTH 3BYKA.
I'poMkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMArHUTHBIE BOJIHBI,
UX CBOMCTBA U CKOPOCTb.
[ITkana >MeKTpOMarHUTHBIX
BOJIH

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

24

[TpuHLMIIBI paTHOCBA3U U
TeJeBuaeHusA. Pa3BuTne
CPEICTB CBSA3HU.
Pagunomokamnus

25

Kontponbnas pabora
«Konebanust u BOITHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

IIpssmonuHeliHOE
pacIpoCTpaHEHUE CBETA B

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OIHOPOJHOM cpefie.
TodeyHsI HICTOYHUK CBETA.
JIyd cBera

27

OtpakeHue cBeTa. 3aKOHbI
OTpakKeHHUs CBETA.
[TocTpoenune n300pakeHui
B IUIOCKOM 3€pKajie

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera.
[TonHoe BHyTpEeHHEE
orpaxkeHue. IIpenenbHbii
yTOJI ITOJIHOTO BHYTPEHHETO
OTpakKCHHUSA

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTtopHnas pabota
«3mepenune nokaszarens
IIPEJIOMJICHUS CTEKIIA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JInnssl. [Hoctpoenue
M300paKeHUI B TUH3E.
®opmyJia TOHKOH JTUH3BI.
VYBennueHue JIMH3bI

bu6moreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnas pabota
«HMccnegoBanue CBOMCTB
HU300paKEHUH B TUH3AX)

32

Hucnepcus ceera.
ClOXHBII cocTaB 0€I0ro
cgeta. Lger. JlJaboparopHas
paborta «Habmonenue
JUCTICPCHU CBETA»

33

HNuTtepdepennus ceTa.

but6mmoreka [IOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Judpakuus ceera.
JudpaxmonHas pemeéTka

https://m.edsoo.ru/ffOced22

34 [lonnepeyHOCTh CBETOBBIX bubmmoreka [IOK
BOJIH. [lonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
Onruyeckue mpuodOpsI U
35 YCTPOWCTBA U YCIIOBHS MX
0€301acHOTO MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHHUKH. bubmnorexa [JOK
IloctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETHFHOCTH
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. Bu6mmoreka [JOK
3aMeJieHHe BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIIEHUE ITUHBI
OHeprus U UMILYJIbC
PESITHBUCTCKON YaCTHIIBI.
38 CBs3b MacChI C DJHEPTUEH U bubmmorexa OK
p https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS
MTOKOS
KoHnTtponbHas paboTa
39 «Ontrka. OCHOBBI bubmuorexa [JOK
CIIEIMAIILHON TEOpUU https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTH
®otonbl. Popmyna
40 [Inanka. DHeprus u bubmorera [IOK
' P https://m.edsoo.ru/ffOcfel6
UMIYJbC (OTOHA
41 OTKpBITHE U HCCIIEI0BAHNE bubmuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

dororddexra. OnbITh A.
I'. CroneroBa

https://m.edsoo.ru/ffOcffc4

3akoHsbl poTo3ddexra.
VYpaBHeHue DiHIITEHA

but6mmoreka [IOK

42 .
At potodddexra https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dororddekra
Hasnenue cera. OnbiThl 1. Bu6 110K
HOIIHOTEeKA
43 H.JI . X
N ebenena. Xumirieckoe https://m.edsoo.ru/ff0d04a6
JIeficTBUE CBETa
TexHu4eckue ycTpoiucTsa u
MIPaKTUYECKOE
MIPUMEHEHHUE:
44
¢doTorsIeMeHT, POTOIATUHK,
coJHeYHas OaTapes,
CBETOINOI
Pemienne 3aga4 1mo Teme
45 «DJIeMEHTEI KBAHTOBOM bubmorera [JOK
https://m.edsoo.ru/ff0d0302
OIITHKH
Mopens atoma ToMcoHa.
OmnziTel Pe3epdopaa mo
46 ACCESTHUIO alifafm bubmorexa HOK
p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monenb
aroma
bub6moreka [IOK
47 IT b
OCTyHathl bopa https://m.edsoo.ru/ffOdOafa
48 W3nmydyenue v noriomeHue bu6muoreka [IOK

¢$bOTOHOB MpH Mepexoe

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

aToma C OJTHOTO YpOBHS
DHEpPruu Ha Ipyrou. Bumasl
CIIEKTPOB

49

BonHoBBIE cBOMCTBA
yactull. Bonnsl ne bpoits.
KopnyckyiisipHO-BOJIHOBOM
nyanu3M. ClloHTaHHOE U
BBIHYKJICHHOE U3JyYeHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE
pannoakTUBHOCTHU. OIBITHI
Peszepdopna no
OTIPEJICIIEHUIO COCTaBa
pPaZOaKTHBHOTO
U3ITy4YEHUs

bub6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
raMMa-u3ayqdeHHs..
BrnusiHue paaroakTHBHOCTH
Ha JX1UBBIC OpFaHI/I3MBI

52

OTKpBITHE IPOTOHA U
HeWlTpoHa. M30TombI.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmal.
IMamma-uznydenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B
anpe. SnepHele peakuum.

S nepHblil peakTop.
[Ipobnemsbl, nepcreKTUuBEL,
HKOJIOTMYECKHUE ACIIEKTBI

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

AJIEPHOMN SHEPrEeTUKU

54

DJIeMEHTapHbIE YACTUIIBI.
OTKpBITHE TTO3UTPOHA.
MeTop1 HAOIIOIEHUS U
perucTpaiuu
AJIEMEHTAPHBIX YACTHII.
Kpyrnslii cron
«DyHIaMeHTaTbHbBIE
B3aumoaeiicTeua. EnuacTBO
(U3UIECKON KapTHUHBI
MUpPa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Otarbl pa3BUTHSA
actpoHomud. [IpuknagHoe
¥ MHUPOBO33PEHYECKOE
3HaYeHUE acTpOHOMUH. Buj
3BE3IHOr0 HeOA.
Co3zBe3nusi, spKue 3BE31bI,
IJIAHETHI, UX BUIUMOE
nemxkenne. ConHeunas
cHucTeMa

56

Comnnne. Conneynas
AKTUBHOCTE. VICTOYHHK
sHeprun CoJiHIIA U 3BE3NT

57

3BE3bI, NX OCHOBHEIC
XapaKTePUCTUKU. 3BE3IBI
TJIaBHOM
MOCIIEJOBATEIHLHOCTH.
BuyTtpennee ctpoeHue
3B&371. COBpeMEHHBIE



https://m.edsoo.ru/ff0d0e38

MpeACTaBICHUS O
MIPOUCXOXKICHUU U
sposronun CoJIHIA U 3BE3

58

Mneunsiii [lyts — Hamma
I'anaktuka. [Tonoxxenue u
nemwxkenne CoHia B
INanaktuke. ['anakTuky.
Y€EpHble ABIPHI B sApax
TaJIaKTHK

59

Bcenennas. Pazoeranue
rajnakTtuk. Teopus
bonpmioro B3psIBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie npo0iaembl
ACTPOHOMUH

61

KonTponbHas pabota
«DNIEMEHTHI aCTPOHOMUH U
acTpopu3uKm»

62

O6o06marommii ypok. Pois
(GU3HUKN U aCTPOHOMHH B
3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM,
COIMAJILHON M ATUYECKOM
chepax nesITeNbHOCTH
JenoBeKa

63

O6o06marommii ypok. Ponb
U MECTO (PU3HUKH U




aCTPOHOMHUH B
COBPEMEHHOM Hay4HOUI
KapTUHE MHpa

64

O6o6maromuii ypok. Poib
(bU3UYECKOI TEOpUH B
(dbopMupoBaHUU
MPEJCTABICHUIN O
buznyecKoil KapTuHE MHUpa

65

O6o006maromuit ypox.
MecTto ¢puznueckoi
KapTUHBI MUPA B 00IIIEM
psiLy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
Npe/ICTaBICHUN O TIPUPOIC

66
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NPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUA OCHOBHON OBPA30OBATEJIbHON

ITPOT'PAMMBbI
10 KJIACC

Kox nposepsiemoro
pe3yabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOIT 00pa30BaTeIbHOI MPOrpaMMblI
cpeaHero odmero od0pasoBaHus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpax poiib U MecTo (pu3uku B (OPMUPOBAHMM COBPEMEHHOW HAay4yHOU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN NESITEIBHOCTH JTIOAEH

10.2

Y4uThIBaTh TPaHULBI MPUMEHEHMS] HW3YYEHHBIX (U3MYECKUX MOJeNed: MaTephalibHas TOYKa,
MHEpLUaJIbHasl CUCTEMa OTCYETa, a0COMIOTHO TBEPAOE TEJIO, UICANBHBIN ra3; MOJEIN CTPOEHHs ra3oB,
KHUJIKOCTEN M TBEPJBIX T€Jl, TOUEUHBIN AJIEKTPUUECKUI 3apsii — NpU pelieHNH PU3NUECKHX 3aau

10.3

Pacno3naBath ¢usnueckue sBieHHUA (IPOLECCH]) U OOBIACHATH MX HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJIAPHO-KMHETUYECKOW TEOPHUH CTPOEHHUs BEIIeCTBA W OJICKTPOJAUHAMHKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBUXKEHUE, CBOOOJHOE MaJeHHE Tel, JABUKEHHE MO OKPYKHOCTH,
WHepLus, B3auMoaencTrue tei; 1uddys3us, OpoyHOBCKOE NBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX
Ted, W3MEHeHue oO0bEMa Tell MpH HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHE, HCIapeHHe,
KOHJIEHCallUs, TNIaBJIeHHe, KPUCTAJITIN3allNs, KUTIEHHE, BIa)KHOCTh BO3/1yXa, TOBBILICHUE JABIEHUS raza
MIPU €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSA3h MEXKAY IMapaMeTpaMy COCTOSIHUS raza B M30IpoIleccax;
AJIEKTpHU3allks Tell, B3aUMOJICHCTBHE 3apsJI0B

10.4

OnuchiBaTh MEXaHWYECKOE [BI)KEHHE, HCIONb3ys (U3MYECKHE BEJIMYUHBI: KOOpAWHATA, IIyTh,
IepeMeIeHne, CKOpPOCTb, YCKOPEHHE, Macca Tejla, CWIAa, HUMILYJIbC Tejla, KUHETUYECKas JHEprusd,
MOTEHLIMAJIbHAs SHEPrus, MeXaHuueckas paboTa, MEXaHUYECKas MOLIHOCTb; MPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (M3WYECKHIA CMBICI HCIOJB3YyEeMBIX BEIMYMH, WX OOO3HAUYEHUS M EAMHHUIBI, HAXOIUTb
(hopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMUUHY C JPYTUMH BEITMUYNHAMH

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBLBIC CBOMCTBA TE€JI M TEIJIOBEIC SABJICHUSA, HCIIOJIb3YyA (1)I/I3I/I‘IGCKI/I6
BCIIMYUHBI: AaBJICHHUC rasa, TEMIICparypa, CPCAHAA KHHCTHYCCKAs SHEPIrusd XaOTHUYCCKOI'O0 ABHIKCHHA
MOJICKYJ, CpCAHCKBaJApaTHdHasd CKOPOCTH MOJICKYJI, KOJHMYCCTBO TCIINIOTBI, BHYTPCHHAA OHCPIUi,




paboTa raza, Ko3(pPULUHUEHT MOJE3HOTO ACHCTBUS TEIIOBOIO JBUTATeNs; IPU OMUCAHUH MPABHIBHO
TPaKTOBaTh (PU3NYECKHUI CMBICI HCIIOJIIb3YEMBIX BEIMYUH, UX O0O3HAYCHUS U EIUHUIbI, HAXOAUTH
(hopMyIIbl, CBSI3BIBAIONINE JAHHYIO (HU3HUECKYI0 BEJIMUYHHY C APYTUMU BEJIMYUHAM

10.6

OnuceiBaTh HM3y4YEHHBIE AIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJJIEKTPUUECKHUE SIBJIEHUS (IIPOLECCHI),
UCTONB3Yys (PU3MYECKUE BETUYMHBL: JIEKTPHUECKUI 3apsll, SJIEKTPUUYECKOe MoJe, HaNpsHKEHHOCTh TOJI,
MOTEHIMAJ, PAa3HOCTb IOTEHIMAJIOB, IPU OMHCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCTIOJb3yEeMBIX BEJIIMYMH, UX 0003HAUEHUS W €AMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIUE JAHHYIO
(U3NYECKYIO BEIMUHUHY C APYTUMH BETMYUHAMU

10.7

aHAIM3UPOBATh (PU3NUYECKUE MPOLIECCHI U SBJICHUS, UCIONIB3YS (U3NYECKHE 3aKOHBI U TMPUHLIUIIBI: 3aKOH
BcemupHoro tiarorenus, I, II u III 3akonsl HptoTOHA, 3aKOH COXpaHEHHS] MEXaHMYECKOM SHEPIruH, 3aKOH
COXPAaHEHUS HMIYJbCA, MPUHIUI CYNEPHO3UINH CHJ, MPUHIUI PaBHOINPABUS HHEPIHAIBHBIX CHCTEM
0TCY€Ta; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CpeaHEN
KMHETHYECKON IHEPTrUU TEIIOBOTO IBMIKEHHUS MOJIEKYJI C aOCOJIIOTHOW TEeMIepaTypoi, MEpBbI 3aKOH
TEPMOJAMHAMHKH; 3aKOH COXpaHEHMs JIIEKTpPUYECKOro 3apsia, 3akoH Kyrnona; mpu 3ToM pasznuyath
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEeMaTHUYECKOE BBIPAKEHHE U YCJIOBHS (TpaHMIIbI, 00JIACTH)
MIPUMEHUMOCTHU

10.8

OOBICHATL OCHOBHBIE MMPUHIUIIBL JEUCTBUS MalllMH, HpI/I60pOB Hn TCXHHUYCCKHUX YCTPOﬁCTB; pa3jindaTb
YCJIOBUSA UX 0€30I1aCHOI'0 MCITOJIb30BaHUI B MOBCEIHEBHOM KU3HU

10.9

BBINONHATE 9KCTIIEPUMEHTHI TI0 MCCIENOBAaHUIO (DU3MYECKUX SIBICHUH M TPOIECCOB C HMCIOJIB30BAaHUEM
NPSIMBIX U KOCBEHHBIX MU3MEPEHUH; MPH 3TOM (HOPMYIHPOBATH MPOOIIeMyY (3a/1a4y) U THIOTE3y Y4eOHOTO
SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOro 00OpyJOBaHUS, MPOBOIUTH OIBIT U
(hOpMyIIMpPOBATH BBIBOJIBI

10.10

OcymiecTBIATh TNpSIMbIE M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEJIMYMH; IpPU 3TOM BHIOHMpAThH
ONTHUMAJbHBIA CMOCOO U3MEPEHUs W HCIOJB30BaTh HW3BECTHBIE METOJbl OIEHKHU IOTPEIIHOCTEH
U3MEpPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3UUECKUMHU BEJIMYMHAMHU C UCIOJIB30BAHUEM INPSMBIX U3MEPEHUH;
IIPU ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yNIbTaThl IOJyY€HHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE€ TAOJIUIl U TPaHKOB, AEIaTh BBIBOABI 110 PE3yIbTaTaM HUCCIICIOBAHUS

10.12

CO6J'IIOI[8.TB IpaBujIa 0e301macHoro Tpyda 1pHU IIPOBCACHUU HCCIICIOBaHUM B paMKax y‘IC6HOl"O




JKCIIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOM  NeATeTbHOCTH C  HUCIHOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOT0 000PYAOBAHUS

Pemrate paC‘-IéTHLIC 3aga4yM C sIBHO 3aI[aHH01>i (I)I/ISI/I"IGCKOI\/'I MOJCJIbIO, UCTIOJIB3Ys (I)I/I3I/I‘ICCKI/IC 3aKOHBI 1
NMPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3aaa4un BBI6I/IpaTB q)HSH‘{eCKYIO MOACIIb, BBIACIIATH (I)I/I3I/I‘-IGCKI/I€

10.13 . N
BEJIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE Il €€ pelIeHHs, TPOBOIUTh PAacUEThl U OIICHWBATh PEaTbHOCTh
MIOJTYYEHHOT'0 3HaYeHHS (PU3NYECKON BEIMUNHBI
10.14 PemaTh kauecTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUMBYIO IIETIOYKY PACCYXIECHUU C
' OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBJICHUS
Hcnonb30BaTh NMpH peLIeHUN y4eOHBIX 3a/lad COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH IS TIOUCKa,
10.15 CTPYKTYpUPOBAHUs, UHTEPIIPETALMN U IMPEACTaBICHUS y4eOHOW M Hay4yHO-NOMYJSIpHOH MH(OpMaLuy,
MOJYYEHHOM M3 Pa3JIMYHbIX MICTOUHUKOB; KPUTHUECKU aHAJIM3UPOBATh NOJYyYaeMyr0 HH()OpMaIUIO
10.16 [lpuBoauTh TpUMEpPHl BKJIaJa POCCHMCKUX M 3apyOeXHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
' 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOT M
Hcnonp3oBaTh TeOpeTHYECKHWE 3HAHUS 1O (QU3MKE B TIOBCETHEBHOM KHU3HU Il OOecreyeHus
10.17 0€30MacHOCTH MpHU 00pAIIEHUH C MPUOOPaAMH U TEXHUUYECKUMH YCTPONCTBaMHU, JIJIsl COXPaHEHUS 3/J0POBbS
U COOJIFOJIEHHS HOPM KOJIOTHYECKOT 0 TIOBE/IEHUS B OKPYXKAIOLIEH cpenie
PaGortaTe B rpymnme ¢ BBIIOJHEHHEM pa3IMYHBIX COLMAJIBHBIX pOJIed, IUIAHUPOBATh PabOTy IPYMIHI,
10.18 paloHAIbHO PAaCHpPEeeNaTh 00513aHHOCTH M IUIAHUPOBATH AESITEIbHOCTh B HECTAHAAPTHBIX CUTYALUsX,
aJIeKBAaTHO OLICHMBATh BKJIAJ KAX/10I'0 U3 YYACTHUKOB IPYIIIEI B pEIICHHE paccMaTpUBaeMOi IpoOIeMBbl
11 KIJACC

Koxa nposepsiemoro

I[IpoBepsiemble npeMeTHBIE Pe3yJabTAThI OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl

pe3yJbTara cpeaHero odmero od0pasoBaHus
JleMOHCTpHpOBaTh Ha MHpUMEpax poiib U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM Hay4dHOMH
111 KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUUYECKOU AESITENbHOCTU

n}oz[eﬁ, OEJI0CTHOCTDb U €ANMHCTBO (1)I/I3I/I‘ICCKOI7I KapTHUHBI MUPa




11.2

VYuTeIBaThH I'paHulibl IPUMCHCHHA U3YUCHHBIX (1)I/I3I/ILICCKI/IX MOI[CJ'IG?IZ TOYCYHBIN BJ'ICKTpI/I‘leCKI/Iﬁ 3apsaid,
AAC€pHas MOACIIb aTOMA, HYKJIOHHAas MOACJIb ATOMHOI'O spa IPHU PCIHICHUN (1)I/IBI/ILIGCKI/IX 3aJga4d

11.3

PacnosnaBath u3uveckue siBICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE 3aKOHOB 3JICKTPOIMHAMHKH
U KBAaHTOBOU (bH3HKH: QJICKTpHUYCCKAasA IMPOBOAMMOCTH, TCIJIOBOC, CBETOBOC, XUMHWYCCKOC, MAIrHUTHOC
I[eﬁCTBHSI TOKa, B3aHMOHeﬁCTBHC MAarauToOB, 3JICKTPOMArHuTHAA UHAYKIUS, I[eI>'ICTBI/IC MAar"HuTHOI'O ITOJIA
Ha TPOBOAHHUK C TOKOM H I[BH)KyH.IPIﬁCH 3apsan, SJICKTPOMArHUTHBIC KOHCGaHI/ISI U BOJIHBI,
MPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETa, OTPaKEHHE, MpEeIoMIICHUE, HHTephEepeHIHs, TUpaKius u
MOJIIpU3alidsl CBEeTa, Aucrepcus cBera, (orosnexkrpuueckuii 3Ppdext (hoTodddekr), cBeToBOE
JIaBJICHUE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTPa aToMa BOJOPOA, €CTECTBEHHAs M HCKYCCTBCHHAs
pasiiOaKTHBHOCTD

11.4

OnwuchIBaTh N3y4eHHBIE CBOMCTBA BEIIECTBA (DIIEKTPHUYCCKUE, MATHUTHBIE, ONTHYCCKHE, DIICKTPUICCKYIO
MPOBOJIMMOCTD PA3JIMYHBIX CPEM) M JICKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), UCTOIB3Ys (PU3HUECKUE
BEJIMYMHBL: DJEKTPUYCCKHIA 3apsij, CHJIa TOKa, OJIEKTPUYECKOE HANpSHKCHUE, dJICKTPUYECKOe
COIIPOTHBIICHHE, Pa3HOCTh moreHImanoB, JJC, pabora TOKa, WHIYKIHMS MArHUTHOTO TIOJS, CHIIA
Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KaTYyIIKH, SHEPTUsSl AJIEKTPHYECKOTO M MArHUTHOTO IOJIEH,
MepuoJl M 4YacTora KojeOaHWi B KojieOaTeIbHOM KOHTYpe, 3apsl M CHia TOKa B IIpoIecce
TrapMOHUYECKHX 3JICKTPOMAarHUTHBIX KOJIeOaHMid, (POKYCHOE PACCTOSHUE U ONITHYECKAs CHJIA JIMH3BL, IPH
ONMCAaHWH TPABHILHO TPAKTOBATh (DU3WYECKHU CMBICT HCIOJIB3YEMbIX BEIUYHMH, UX OOO3HAYCHUS U
SJIMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (U3WYECKYI0 BEIWYHHY C JIPYTHMHA
BEJIMYMHAMU

11.5

OnuceiBaTh W3YyYCHHBIC KBAHTOBBIC SIBJICHUS U TPOIECCHI, HCIOJB3Ys (U3HYCCKUE BEIHYUHBI:
CKOPOCTb DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTAa CBETA, SHEPTHUs U HMITYJIbC (POTOHA,
Mepuoj TOoJypacmaga, SHEPrus CBsI3W ATOMHBIX SCp; MPU OINUCAHUM TPABUIBHO TPAKTOBAThH
(GU3HYECKUN CMBICI HCIOJb3YEMbIX BEJIHYHMH, UX O003HAUYCHHS M CIUHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIUE JAHHYI (DU3UYECKYI0 BEIMYUHY C JIPYrUMH BEJIMYMHAMH, BBIUUCIISATH 3HAUYCHHE
(U3UYECKON BEIMYMUHBI

11.6

Ananu3upoBaTh (U3NYECKHUE MPOLECCHl U SBIEHUS, HCHOIb3Ys (PU3NYECKUE 3aKOHBl U MPHUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIE10BATEIBHOTO U NAPAJUIEIbHOIO COEJUHEHUS IPOBOAHMUKOB, 3aK0H JXxoymst —
Jlenna, 3aK0H AJIEKTPOMATHUTHON MHIYKIWH, 3aKOH MTPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI




OTpPaXEHHS CBETAa, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHeHHE ODWHIITEHHa st (poTorddekra, 3aKOH
COXpaHEHHsS YHEPTHH, 3aKOH COXpPAHCHHS UMITYJIbCa, 3aKOH COXPaHEHHUsS AJICKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOTO 4YHCIIA, MOCTyNaThl bopa, 3aKOH paJlMOaKTUBHOTO paclaja; Mpu STOM
pasiauyaTh CIOBECHYI (OPMYIHpPOBKY 3aKOHAa, €ro MaTeMaTHYECKOE BBIPAKEHHUE U YCIIOBHUS
(rpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HanpaBneHHe BGKTOpa I/IHIIyKI_[I/II/I MAardmuTHOT' O I1OJIsA HpOBOI[HI/IKa C TOKOM, CHUJIbI AMHepa nu
cuibl JIopeHa

11.8

CTpouTh M ONKCHIBATh N300paXKEHUE, CO3IaBAEMOE TUIOCKUM 3€pKajioM, TOHKOW JTMH30M

11.9

BBIOTHATE AKCIIEPUMEHTHI IO UCCIEI0BAaHUIO (DU3MUECKHX SBICHUI M MPOIIECCOB C MCIOJIb30BaHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHU; pU ATOM (HOpMYIHPOBATh MpodieMy (3a7ady) U THIOTE3y Y4eOHOTO
JKCIIEPUMEHTa, COOUpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTr0 O00OpyHOBaHUs, MPOBOIUTH OMNBIT U
(hopMynpoBaTh BHIBOJIBI

11.10

OcymiecTBiATh MpsIMbIe M KOCBEHHBIE HM3MepeHHs (U3MUECKUX BEJIMYMH; IPU OSTOM BBIOMpAThH
ONTHMAJbHBIA CIIOCOO M3MEPEHUS M HCIONb30BaTh HM3BECTHBIE METOJbl OLEHKU IOIPELIHOCTEN
U3MEPEHUN

11.11

HccnenoBaTth 3aBUCHUMOCTH (DU3MYECKUX BEJIMYWH C HUCIOJIB30BAHMEM MPSMBIX U3MEPEHUH; MPU ITOM
KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHUPOBATh pPE3YIbTaThl TIOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYWH B BUJIE TaOJIHI] 1 TpadrKOB, JI€JIaTh BBIBOJIBI IO PE3YIIbTaTaM MCCIICTOBAHMS

11.12

Cobmronate mpaBuiia 0€30MacCHOTO TpPyJAa HpH IMPOBEIEHHWU HCCIENOBAaHUN B pamMKax ydueOHOTo
JKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIIbCKOM M TPOEKTHOW JEATENbHOCTH C HCIOJIb30BaAaHHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTro 000PYAOBAHMS

11.13

Pemrate pacuéTHble 3a7auu ¢ SIBHO 3alaHHON (pU3MUYeCcKON MOAETBIO, UCTIONB3YS (PU3HUECKUE 3aKOHBI U
MIPUHIUIIB]; HA OCHOBE aHAJIM3a yCJIOBUS 3a7aui BRIOMPATh (PU3UYECKYIO MOICIb, BBIACTATH (pu3mueckue
BEJIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE [T €€ PEelIeHHs, IPOBOAUTH PAaCUEThl M OLEHUBATH PEATbHOCTD
MOJTYYEHHOT0 3HaYeHHS (PU3NIECKON BEIMUNHBI

11.14

Pemath kauecTBEeHHBIE 3aJ]a4M: BHICTPAUBATh JIOTMYECKHU HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYXIACHUN C
ONOpPOM Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBJICHUS

11.15

Hcnons30BaTh npu peHICHUN y‘{e6HLIX 3a/la4 COBPCMCHHBLIC I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOTUH AJIA




MOKCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMA W TPEICTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON
WHPOpPMAIIMY, TOJYYCHHON W3 Pa3UYHBIX HMCTOYHHMKOB; KPUTUYECKH aHAIU3UPOBATH IOIY4aeMYIO
nH(popMaInIo

OOBSICHATH MPUHLUIBI IEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3NuyaTh YCIOBUS MX

11.16 0€3011aCHOT0 MCII0JIb30BaHMsI B TOBCEAHEBHOM KU3HH
1117 [lpuBoANTE TpUMEpHI BKJIAaga POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
' 00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU W TEXHOJIOTHIA
Hcnonb30BaTh TEOpEeTHUECKHE 3HAHWSA 1O (HU3UKE B IMOBCETHEBHON JKU3HU JUIsI OOeCTieueHUs
11.18 0€30MacHOCTH TIPU OOpallleHnd ¢ TPHOOpaMH W TEXHUYSCKUMH YCTPOMCTBAMHU, IJIsi COXPaHEHUS
3II0POBbSI ¥ COOJTFOJICHHSI HOPM SKOJIOTHIECKOTO TMOBEICHHUS B OKPY)KAIOIIEH cpelie
PaGotaTh B Tpynme C BBINOJHEHUEM DPA3IMUYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBATH PAbOTy TPYIIIHI,
11.19 PaLMOHAIIBHO pacIpeessiTh 00S3aHHOCTH M IUIAHUPOBATh JIESTEIBHOCTh B HECTAHJAPTHBIX CUTYallMsX,

aJIeKBaTHO OLIEHUBATH BKJIAJ KQXKJOT'0 M3 YYACTHUKOB IPYIIIBI B PEHIEHHE PAaCCMaTPUBAEMOM MpoOIeMbl




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pasneia

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsieMble 371eMEHTHI COAEPKAHNS

OU3HNKA 1 METO/IbI HAYUHOI'O IIO3HAHMSI

11

®dusuka — Hayka o mpupojae. HaydHble MeTOIbI TO3HAHUS OKPYXKAIOIIETO MHpa.
Ponp 9kcrepriMeHTa M TEOpPHM B TPOIIECCE MO3HAHHS MPUPOIBI. DKCIEPUMEHT B
busuke

1.2

MogenupoBanue (GU3NUECKUX SBICHUH W TpoleccoB. HaydHple THIIOTE3HI.
@usnyeckue 3aKOHBI U TeOpUH. | paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[Mpunnun cootBercTBUs. Ponb U MecTo GU3MKKM B (OPMHUPOBAHUN COBPEMEHHOMN

Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOMN NESATENBHOCTH JIIOAEH

MEXAHIUKA

2.1

H###HPari#KITHEMATHUKA

2.1.1

MexaHu4deckoe JABMKCHUC. OTHOCUTENHHOCTh MEXaHUYECKOTO JABMKCHMUA. Cucrema

orcuéra. Tpaekropus

2.1.2

[lepemenienue, cKkOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAsSI CKOPOCTh) M YCKOPEHHUE
MaTepUaIbHOM TOYKH, MX NPOEKLUMU Ha OCH CHUCTeMBbl KoopauHat. CioxkeHue
MEePEMENICHUN U CIIOKEHHE CKOPOCTEN

2.1.3

PaBHOMepHOE M paBHOYCKOpEHHOE NpsMoJIMHeHHoe JBuxeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IyTH M IEepEMEIICHUS
MaTEpHUAILHOU TOUKH OT BpEMEHU




2.1.4 CBoboaHOE nazeHne. Y CKOpeHrne CBOOOHOTO MaIeHUs
KpuBonuneiinoe nsuxeHue. PaBHOMEpHOE ABMKEHUE MATEPUAIBHOM TOYKHM IIO
2.1.5 OKPYKHOCTH. YTJOBasi CKOpPOCTb, JIMHEWHas CKopocTb. Ilepuon um 4yacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
216 TexHuuyeckue yCTpoicTBa: CIIUAOMETp, ABMKEHHUE CHAPSAIOB, LIEMTHbIE U PEMEHHbIE
o nepeaayn
[IpakTrueckue pabotel. M3Mmepenue MrHOBEHHOH ckopoctu. HccnenoBanue
COOTHOIICHHUS] MEXIY NYyTSAMU, NPOHICHHBIMU TEJIOM 3a IMOCJIeq0BaTeNbHbIC
2.1.7 paBHBIE TIPOMEXKYTKH BPEMEHHM MpPHU PABHOYCKOPEHHOM ABM)XCHHUU C HayallbHOM
CKOPOCTBIO, paBHOW Hymw0. V3yueHue ABIKEHUS MIApUKAa B BSI3KOW KHJIKOCTH.
W3ydenue aBukeHus Tea, OPOIIEHHOTO TOPU30HTAIBHO
#iHPartH# IMHAMUKA
921 [Ipunuun otHocutenbHocTH ['anuiies. IlepBoiii 3akoH HeroTona. MHepuuanbHbie
o CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. [lpuHnun cynepno3unun cui
993 Bropo#i 3akon HprooTOHa 1711 MarepUalbHOW TOYKH B WHEPUUAIBHOW CHCTEME
o orcuéra (UCO). Tpetnii 3akon Hpl0TOHA 171 MaTepHAIBHBIX TOYEK
924 3akoH BceMupHOro tiaroreHus. Cuna tspkectu. llepBas kocMuueckas CKOPOCTb.
2.2 o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuna TpEHHS CKOJIBKECHHS M CHJIa TPEHHUS TOKOS.
2.2.6 Koadppunument tpenusa. Cuiia cOnpoTHBIECHUS NPU JBUKEHUM Tella B JKUIKOCTH
WM ra3e
2.2.7 [TocTymarensHOE U BpalaTelbHOE ABUKEHNE a0COIIOTHO TBEPOTO TeJia
228 MoOMEHT cuJIbl OTHOCUTENBHO OCH BpaiieHus. [lneuo cunbl. YcnoBus paBHOBeCHs

tBEpAoro tesna B UCO




2.2.9

Texauueckue YCTPOP’ICTBB.Z NMOATIHUITHUKU, IBMKCHUEC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTbl. M3ydeHnue ABMKEHHS OpycKa MO HAKJIOHHOW IUIOCKOCTH
IO/l JIEMCTBHEM HECKOJIBKUX Cwil. McciaenoBaHue 3aBUCUMOCTH CHII YIPYTOCTH,

2.2.10 BO3HHUKAIOMIUX B 1e(OPMHUPYEMOi MPYKHHE U PE3UHOBOM 00pasie, OT BEINYHHEI
ux nepopmanuu. MccnenoBanne yCIIOBHI paBHOBECHS TBEPAOTO Teja, MMEIOIIEro
0Ch BpalICHHUS

#H#HPar###3AKOHbBI COXPAHEHI B MEXAHUKE
231 Hmnynbe MatepuanabHON TOUKH, CUCTEMbl MAaTEepUANIbHBIX ToYeK. MMIysbe cuiibl u
o M3MEHEHNE HMITYJIbCA TENA

2.3.2 3akoH coxpaHeHus ummyibca B MCO. PeakTuBHOE IBH)KEHUE

2.3.3 Pabota cuibl

2.3.4 MOIIHOCTE CHIBI

2.3.5 Kunerndeckas sHeprust MaTepuaabHON TOYKH. TeopemMa 0 KHHETUYECKON SHEPruu

236 [lorenuuanbHast sHeprus. IloTeHuManpHas SHeprus ynpyro nedopmupoBaHHON

2.3 o npyxuHbl. [loTeHnManpHas YHEPTUs Tea BOJIM3H MOBEPXHOCTH 3EMIIH
[ToreHnuanbHble U HEMOTEHIUANbHbIE CUIIbL. CBsI3b paOOThl HEMIOTEHLMAIBHBIX CHUJII

2.3.7 C H3MEHEHHEM MEXaHMYECKOW DSHEpPruM CHUCTEMbl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOI SHeprun

2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHMSI

939 TexHudeckne yCTpPOMCTBA: JBMIKEHUE PpAKET, BOJOMET, KONEp, MPYKUHHBINI

- IMCTONET
2310 [Tpaktuyeckue paboTel. M3yueHue CBA3M CKOpOCTEH Tela MpU HEYNpPYyroM yjape.
- VccnenoBanue B3 pabOThI CHIIBI C U3MEHEHHEM MEXaHMYEeCKOW SHEPruu Tena
3 MOJIEKVJISIPHASI ®U3UKA U TEPMO/IMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPHU




OCHOBHBIE  TOJIOKESHUS MOHCKYHHPHO'KHHCTHHGCKOﬁ TCOpHUHU. :5p0yHOBCKOC

311 neuxenne. uddysus. Xapakrep IBUKEHHS U B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA
312 Mogenu cTpoeHHs Tra3oB, JKUAKOCTEH M TBEPABIX TelX M OOBSICHEHHUE CBOWCTB
o BEIIECTBA HA OCHOBE THX MOJIENIEH
3.1.3 Macca monexyin. KonudectBo BemectBa. [loctossnnas ABoraapo
314 TemnoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama temmneparyp
o Llenscus
315 Monens upeanpHOoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHUUECKON
o TEOPUM MIEATBHOTO rasa
316 AOcoIoTHasT TeMIiepaTypa Kak Mepa CpeIHEeW KMHETHUYECKOW SHEPTHUH TEIJIOBOTO
o nByKeHns yactul rasa. lllkana temnepatyp Kenbsuna
3.1.7 VYpasuenue Knaneiipona — Menzaeneesa. 3akoH JlanpToHa
318 I'azoBble 3akoHBI. M30mponeccsl B UealbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM
o BEILIECTBA: M30TEPMA, H30X0pa, n300apa
3.1.9 TexHU4EeCKHE yCTPOICTBA: TEPMOMETP, OapOMeETp
3110 [IpakTrueckne paboTel. M3mepeHue wmacchl BO3AyxXa B KIACCHOW KOMHATe.
o HccnenoBanue 3aBUCMMOCTH MEX]ly ITapaMETPaMU COCTOSIHUSI Pa3pEKEHHOT0 Ta3a
OCHOBbI TEPMOJIMHAMUWKN
391 TepmonnHamuueckass cucTeMa. BHYTpeHHss DOSHepruss TEpMOAMHAMUYECKON
o CHCTEMBI U CIIOCOOBI €€ H3MEHEHHUS]
39 32 KonnyectBo TemnoTsl U paboTa. BHYTpeHHSs sHEprusi 0THOATOMHOTO UAEaIbHOTO
rasa
Buae! Teruionepeiaum: TEMIONPOBOAHOCTh, KOHBEKIMS, U3IydeHHE. TerIoéMKOCTb
3.2.3 Tena. YienpHas TEIUIOEMKOCTh BemiecTBa. Pacuér konmyecTBa TEMJIOTHI TPHU

TCIIonepeaaqyc




HepBHﬁ 3aKOH TCPpMOJANHAMUKHU. HpI/IMeHCHI/Ie NEpBOTO 3aKOHA TCPMOJUHAMUKU K

324 uzonporeccam. [ paduueckas unTepnpeTanus paboTsl rasa
TennoBble MamumHbl. [IpHHIMOBI AEHCTBUS TEIUIOBBIX MamuH. IIpeoOGpasoBanus
3.25 SHEPruu B TEIUIOBBIX MamuHaxX. KoaddumueHt mone3Horo nelictBus (maiee —
KITJl) TerioBoii mammubl. ukn Kapuo u ero KIT/]
396 Bropoii 3akoH TepmonunHamMuki. HeobpaTuMocTs po1ieccoB B mpupojie. TermioBbie
o JIBUTATENTN. DKOJIOTHYeCKUe MPOoOIEeMbl TEIIOIHEPTETHKU
397 TexHuueckue yCTpoicTBa: JBHraTellb BHYTPEHHErO CropaHusi, OBITOBOM
o XOJIOJUIBHUK, KOHUIMOHED
3.2.8 IIpaktudeckue paboTel. M3mepenue ynenpHOM TemIoéMKOCTH

###Parf## Al PEI' ATHBIE COCTOSHM A BEIIIECBA. ®A30BbIE ITEPEXO/IbI

Hap006pa30BaHI/Ie N KOHIACHCAIIWA. I/IcnapeHHe U KUIICHHEe. YAEIbHas TEIIoTa

331 napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEpaTypbl KUTICHUS OT AAaBJICHUS
3.3.2 AOGCo0THAs M OTHOCHTENbHAS BIAXKHOCTH BO3yxa. HachlmenHsiil map
333 TBépnoe teno. Kpucrammuueckue u amopdubie Tena. AHHU30TPOIHUS CBOWCTB
23 o kpucTawios. XKuakue kpuctamibl. COBpEMEHHbIE MATEPUATIBI
' 3.34 [InaBnenue u Kpuctaumzanys. Y iesbHast TeruioTa miasneHus. CyomuMarnust
3.35 YpaBHEHHE TETUIOBOTO OanmaHca
TexHu4ecKkne yCTpOMCTBAa: TUTPOMETP M IICUXPOMETP, KaJOPUMETpP, TEXHOJIOTUU
3.3.6 MOJIyYEHUSI COBPEMEHHBIX MAaTE€pHaioB, B TOM YHCJIE€ HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH
3.3.7 ITpaktuyeckue paboTel. M3mMepenue BIa)XHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
i1 ##Part#H#OJIEKTPOCTATUKA
' 411 DrnekTpu3anys Te. JINeKTPUIeCcKHi 3apsi. J[Ba BUIa JeKTPHYECKHX 3apsiI0B




4.1.2

HpOBOI[HI/IKI/I, JUDJICKTPUKU U MMOJIYIIPOBOTHUKU

4.1.3 3aKOH COXpaHEHHUs ICKTPUUECKOTO 3apsia
414 B3aunmoneiictBue 3apsnoB. 3akoH Kynona
415 Onektpuueckoe nosie. Hanpspk€HHOCTh  anekTpuueckoro mods. [lpuHuun
o cynepro3uiuy. JIMHuM HanpsKEHHOCTH 3JIEKTPUYECKOTO OIS
4.1.6 Pabora cui anekrpoctarndeckoro noid. [lotennuan. Pa3nocts moTeHnmanon
417 [IpoBOoAHMKM W  JOUAJNEKTPUKH B  TOCTOSHHOM  JJIEKTPUYECKOM  IOJIE.
o JlusneKTprdeckas IPOHUIIAEMOCTD
418 OnextpoéMkocTs. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
B OHeprus 3apsHKEHHOI0 KOHIEHCaTopa
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOI, 3JIEKTPOMETP, IJIEKTpOCTaTHUECKast
4.1.9 3alUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYIHHBIHI
MIPUHTED
4.1.10 [Tpaktrueckue padoTel. U3MepeHne 3meKTpoEMKOCTH KOHAEHCATOPA

4.2

#H#HPar###ITIOCTOSHHBIN JIEKTPHUYECKHI TOK. TOKHM B PA3JIMUHBIX CPEJIAX

VcaoBus CYIIECTBOBAHUA ITOCTOAHHOI'O J3JICKTPHUYCCKOI'0 TOKaA. HcTouHuKH TOKA.

421 Cuna Toka. [TocTOSHHBII TOK
4.2.2 Hampsixenue. 3akon Oma a1 y9acTka 1enu
4.2.3 DNEeKTPUUECKOe COMPOTUBIICHHUE. Y IeIbHOE COMPOTHBICHNE BEIIECTBA
4.2.4 [TocnenoBarenpHOE, TapaUIETFHOE, CMEIIAHHOE COSAMHEHNE TPOBOIHUKOB
4.2.5 Pabota anexTpuueckoro Toka. 3akoH Jxoyinsa — Jlenma
4.2.6 MOIUIHOCTB ANEKTPUIECKOTO TOKA
aneKTpoABIKYIas cuia (nanee — DJ]C) u BHyTpeHHEe CONPOTUBICHUE UCTOYHUKA
4.2.7 ToKa. 3akoH Oma nsi MONHOW (3aMKHYTOM) sJiekTpuyeckord nenu. KopoTkoe

3aMbIKaHHUC




428 DNeKTpOHHAs! MPOBOJMMOCTh TBEPIBIX METAIOB. 3aBUCHMOCTH CONPOTHBIICHUS
B METaJJIOB OT Temneparypsl. CBepXIpOBOIUMOCTb
4.2.9 DnexTpuueckuid ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IyYKOB
4210 [MomynpoBonuuku. CoOCTBEHHAs M MPUMECHAS TIPOBOIUMOCTD TTOJTYITPOBOAHUKOB.
o CaoiicTBa p-n nepexosa. [T1oaynpoBOaHUKOBBIE TPUOOPEI
4211 DNeKTpUYecKUi TOK B  OJJEKTPOJNUTAX. ODIJIEKTPOJUTUYECKAs JJIUCCOLHALMS.
o DIEKTPOIIH3
4212 DOnexTpuueckuid TOK B razax. CaMOCTOSTEIbHBIH U HECAMOCTOSTENIBHBIN pa3psi.
o Pa3nu4Hble THIIBI CAMOCTOSATENRHOTO paspsaa. Momnuaus. [lnasma
TexHudyeckne ycTpoWCTBa: amIepMeTp, BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa,
4213 3IIEKTPOHATPEBATENIBHBIE TPUOOPHI, HIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP
o CONPOTUBIICHHUSA,  BAaKyyMHBIH  JHOA, TEPMHCTOPHI M  (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTNOJI, TaJIbBaHUKA
[Tpaktudeckue paboThl. M3yueHne cMemaHHOTO COeIMHEHHS PE3UCTOPOB.
4.2.14 M3mepenne 3JIC UCTOYHMKA TOKa M €ro BHYTPEHHETO COINPOTHUBIIEHUS.
HaGnroneHue snextponusa

11 KIJACC
Kon
Koanposepsiemoro 3jiemeHTa IIpoBepsieMbIe 2JIEMEHTBI COAEPKAHUA
pasjaena
4 OJIEKTPOAMHAMUKA
##HParH#MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MHAYKINA
4.3 43.1 ITocTosiHHBIE MarHuTHl. B3anMmoaelcTBUE IOCTOSTHHBIX MAarHUTOB
4.3.2 MarnutHoe nosie. Bektop MarHuTHOM MHAYKUUHU. [IpuHuun cynepnosunuu.




JluHun MarHuTHOM MHAYKIMHU. KapTuHa NMHUI MarHUTHOW MHIYKUIUHU TOJIA
IMOCTOSIHHBIX MAarHUTOB

MarauTHoe 1moJjie TPOBOJHMKA € TOKOM. KapThHa NWMHHMIA MOJS JAJIMHHOTO

4.3.3 MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOT'O TMPOBOJHHMKA, KATYIIKUA C
tokoM. OnbIT Opcrena. B3aumoaelcTBue NpoBOJHUKOB C TOKOM
4.3.4 Cuita AMmriepa, €€ MOIyJIb ¥ HallPaBJICHHE
435 Cuna Jlopenua, e€ Moayp U HalpaBieHue. JBikeHue 3apsyKeHHOM YacTUIIbI
- B OJTHOPOJIHOM MarHUTHOM mojie. Pabora cuisl Jlopenna
4.3.6 SIBneHMe AIEKTPOMArHUTHON HHIYKIIUH
4.3.7 [ToToK BEeKTOpa MAarHUTHOW WHIYKITUN
438 OJIC nnaykumu. 3aKOH J1€KTPOMarHUTHOM MHAYKIMU Papanes
43.9 Buxpesoe snexrpuueckoe nosne. IC UHIYKUKUU B TPOBOHUKE, ABUKYIEMCS
o NIOCTYNATEJIbHO B OJTHOPOJHOM MarHUTHOM IOJI€
4.3.10 [TpaBuso Jlenna
4311 NunyxkrusHoCTS. SABNnenne camonsaykuuu. 9J1C camonnaykunu
4.3.12 DHeprusi MarHUTHOT'O N0JIs1 KATYLIKU C TOKOM
4.3.13 DJIEeKTPOMarHUTHOE 10JIe
4314 TexHuueckne  YCTPOMCTBA:  TOCTOSIHHBIE ~ MAarHWUTBI,  AJIEKTPOMArHUTHI,
o AJIEKTPOJIBUTATEIh, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHUI], MHTYKIIMOHHAS [1€Yb
[Ipaktnyeckne paboThl. M3ydeHne MarHWTHOTO TMOJS KATYHIKH C TOKOM.
4.3.15 UccnenoBanue nelcTBHs TOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHMsI 3JEKTPOMArHUTHOM HHIYKIIMU

KOJIEBAHMA 11 BOJIHBI

5.1

##HParitHMEX AHWYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEGAHMA

5.11

KoneGatenpHas  cucrema. CBoOognble  koneOaHus. | apMoHHUYECKue




kosiebanus. [lepron, yacrora, ammianrtya u ¢asa KosedaHui

512 IIpy>KrHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
513 VYpaBHeHHE TapMOHWYECKHX KosieOaHui. KuHemaTndyeckoe u AMHAMUYECKOE
o OIMCaHKE KOJIEOATETHHOTO JBHKEHHS
[TpeBpaiieHre sHEprUun Npu rapMOHUUYECKUX KosnebaHusX. CBsA3b aMIUIUTYAbI
5.14 KoJIeOaHUH MCXOJHOM BEJIMYMHBI C aMIUIMTYJIaMHU KoJieOaHui e€ CKOpoCcTH U
YCKOpPEHUs
KoneGatenpHblit kOHTYp. CBOOOAHBIE JIIEKTPOMArHUTHBIE KoJeOaHHS B
5.15 U/ICaJIbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHHUECKUMH U
AIIEKTPOMAarHUTHBIMH Kosebanusmu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEHUs SHEPTUH B UJI€aJTLHOM KOJIEOAaTeIbHOM KOHTYpe
517 BeinyxneHHble MexaHnueckue konebaHus. Pezonanc. Pe3oHaHcHas kpuBas.
o BbIHYXIeHHBIE 2JIEKTPOMarHUTHBIE KOJIEOaHusI.
518 ITepemennbIil ToK. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUIMTYTHOE M JEHCTBYIOIIEE 3HAUYCHUE
B CHJIBI TOKA U HaPSKEHUS
Tpaucdopmarop. [IpousBonacTBo, mepenaya U MOTPEOJICHUE 3IEKTPUUECKOM
5.1.10 DHEPruu. DKOJOTNYECKUE PUCKU IIPU IPOU3BOACTBE JIEKTPUUECKON IHEPTUU.
KynbTypa ncnosib30BaHus 2IEKTPO3HEPT MU B IOBCETHEBHOM JKU3HU
5111 TexHuueckue ycTpoicTBa: ceiicMorpad, 3IeKTpUYECKUH 3BOHOK, JIMHUHU
o aJIeKTponepesay
[lpaktuueckue pabotrel. MccienoBaHue 3aBUCMMOCTH —IIEpUOJA  MalbIX
5112 KoJieOaHMI Ipy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpysa. MccnenoBaHue

MEPEMEHHOI'0 TOKA B IIEMH U3 MOCJIE0BATEIbHO COSAMHEHHBIX KOHIEHCATOPa,
KaTyIIK{ U Pe3UCTopa

5.2

#iHParit#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI




Mexanuueckue BOJIHBI, yciaoBus pacnpoctpanenus. Ilepuon. Ckopoctb

>21 pacnpocTpaHeHus U JUIMHA BOJHBI. [lonepeyHbie U Mpoa0IbHBIE BOTHBI
522 HHPar#i# ntepdepennus u qudpakiust MEXaHUYECKUX BOITH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBHS W3JIy4€HHUS SJIEKTPOMArHUTHBIX BOJIH.
524 B3aumnas opuentamus BekTopoB E, B U v B 31€KTpOMarHUTHOMW BOJIHE B
BaKyyMme
595 CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, IPEIOMIIEHHE, OApU3aLus,
B mudpaknus, naTepdepennns. CKOpocTh JIEKTPOMATHUTHBIX BOJH
526 [[Ikana 37€KTPOMarHUTHBIX BOJH. [IpuMeHeHue JIeKTpPOMAarHUTHBIX BOJIH B
o TEXHUKE U OBITY
527 [IpuHIMOBL paguocBsa3u U TeneBuaAeHUs. Pannonokanus. DI€KTpOMarHuTHOE
B 3arpsi3HEHUE OKPYKAIOLIEHN cpeibl
TexHuyeckne yCTpoOMCTBa: My3bIKaJIbHbIE HMHCTPYMEHTHI, YJIbTPa3BYKOBas
528 JUAarHOCTHUKAa B TEXHUKE U MEJIWLUHE, pajap, paauONpUEMHUK, TEIEBHU30p,
anTeHHa, tenedon, CBU-neup
##HPar#HH#OIITUKA
531 [IpsiMonuHeEtHOE pacIIpoCcTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera
532 Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne W300pakeHH B
- TJIOCKOM 3epKaie
5.3 533 [penomnenue cBeta. 3akOHBI TPETIOMJICHHMS CBETa. AOCOJIOTHBIA TOKA3aTellb
o TIpeTOMICHHS
534 [Tormoe BHyTpeHHee oTpakeHue. IIpenenbHBI Yroa IOJHOTO BHYTPEHHETO
B OTPaKEHUS
5.35 Hucnepcus ceera. CinoxHbIi cocTaB Oernoro csera. Lger




C06Hpafonme " pacCCUBAIOIINC JIMH3bI. Tonkas nuH3a. q)OKYCHOC pacCcTodHuC
W OITHYECKas Ccujla TOHKOM JIHUH3BIL. HOCTpOGHI/Ie H306pa)1(eHHI>i B

538 coOuparomMx W paccewBarOlMX JuH3aX. Popmyiaa TOHKOW JIMH3BI.
YBenuuenue, 1aBaeMoe JIMH301
5.3.7 [Ipenensl npUMEHUMOCTH T€OMETPUUECKON ONTUKU
WNurtepdepentius cBera. KorepeHTHbIE WCTOYHHWKHW. Y CIOBUS HAOIIOICHUS
5.3.8 MakKCUMyMOB M MHHHUMYMOB B WHTEPPEPEHIIMOHHOM KapTHHE OT JABYX
cuH(ba3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus cBera. JudpakumonHas peméTka. YcClIoBHe HaOIIOICHUS
5.3.9 IJIaBHBIX MaKCUMYMOB TIpM TMaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY
5.3.10 [Nonsipusanus ceera
Texnuueckue yCTpoilcTBa: OuKu, Jyma, ¢oToannapar, MTPOCKIUOHHBIH
5.3.11 amnmapaTr, MHUKPOCKOII, TEeJECKOIl, BOJOKOHHAs ONTHKA, Ju(paKIMOHHAS
peméTKa, NoJIpOU
5312 [Ipaktuyeckue padboTsl. I3MepeHue nokaszatens npenomiieHus. MccienoBanue
B CBOMCTB M300pakeHni B TnH3ax. HaOnronenue nucnepcun cBeTa
3JIEMEHTbI CITEIITUAJIBHOM TEOPMH OTHOCUTEJILHOCTH
['panuubl TPUMEHUMMOCTH Kiaccuyecko wmexaHuku. [loctynaTel Teopuun
6.1 OTHOCHUTEIIbHOCTH: WHBAapUAaHTHOCTb MOJYJSl CKOPOCTH CBE€Ta B BaKyyMe,
MPUHILIMI OTHOCUTEIBHOCTH DUHINTEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHME BPEMEHM M COKpALICHHUE
' JUTUHBI
6.3 DHeprusi U UMIyJIbC CBOOOIHOM YaCTHUI[bI
6.4 CBs13b MacChl C PHEPTUEH U UMITYIILCOM CBOOOTHOM YaCTHIIBI. DHEPTHSI TTOKOS

CcBOOOIHOM YaCTUIIbI




KBAHTOBAS ©OU3UKA

#i#HPar###JIEMEHTHI KBAHTOBOU OIITUKU

®oronsl. ®opmyna [lnanka cBsi3u sHepruu GoToOHA C €ro YacTOTON. DHeprus

711
Y UMITYJIbC (POTOHA
712 OtkpsiTue u uccienoBanue porordpdexra. OnbiTel A.I'. CTonmeroBa. 3aKOHBI
o doTorpdekra
7.1 213 VYpaBuenue OuHmTeidiHa s dorodddexra.  «KpacHas — rpaHHIa»
o dorosrddexra
7.14 Hasnenue ceeta. OnbiTer [1.H. JIebenena
7.1.5 XUMUYECKOE IEMCTBUE CBETA
716 Texnuuyeckue yctpoiicTBa: (OTOINEMEHT, (POTONATUNK, CONIHEYHAsl Oarapes,
B CBETOJMOJ
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbiTel Pe3epdopnaa mo uccnenoBaHuio CTpOeHUS
o atoma. [Inanerapnast Mmogens aToma
[Toctynater bopa. M3nyuenue u nornomieare (GOTOHOB MPHU NEPEXOE aToMa C
7.2.2 OJIHOTO YpOBHSI HSHEpruu Ha Jpyrod. Bunbel cnektpoB. CHekTp YpOBHEH
HHEPTUU aToMa BOAOPO/Ia
7.2 223 Bonnossie cBoiicTBa yacTtuil. Bomuber ne bpoitns. KopnyckynsapHo-BosTHOBOM
o ayanusM. Judpakims >IeKTPOHOB Ha KPUCTAIIaX
794 CHnoHTaHHOE U BBIHYKJIEHHOE HM3IY4YeHHE. YCTPOWCTBO M MPHUHIHUI PaOOTHI
o Jazepa
795 TexHuueckne ycTpoWCTBa: CIEKTpPajbHBIA aHaiu3 (CHEKTPOCKON), Jiasep,
o KBAHTOBBIH KOMIILIOTED
7.2.6 [TpakTnueckue padoTsl. HabmroaeHue TMHEHYATOTO CIIEKTpa




ATOMHOE AJ1PO

7.3.1 Metoapl HaOIIOEHUS U PETUCTPALIUU FTIEMEHTAPHBIX YaCTHUII
OtkpeiTie pagunoaktuBHOCTH. OmbIThl Pesepdopna mo ompesneneHnuto coctaBa
7.3.2 pamuoakTuBHOTO w3nmydeHus. CBoicTBa anmbda-, OeTa-, raMMa-u3IydeHUs.
Bnusinue pagroakTHUBHOCTH HA 5KHBbBIE OPraHU3MbI
733 OtkpbiTHE TIpOTOHA W HeuTpona. Hykionnas mopnens siapa [eiizenOepra —
- WBanenko. 3apsia aapa. MaccoBoe uuncio siapa. M30Tormsl
734 Anbda-pacniafi. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
o u3JIydeHue. 3aKOH PaJUOaKTUBHOIO pacnaia
7.3 7.3.5 DHeprus CBSI31 HyKJIOHOB B sjpe. AnepHbie cuibl. [ledext macchr sapa
7.3.6 S nepubie peakuuu. JleneHue u CUHTE3 SAEP
737 SAnepusiii peakrop. Tepmosimepubiii cuHTe3. [IpoOmeMbl W TEPCHIEKTUBEI
B SJIEPHOM YPHEPrEeTUKU. DKOJIOTUUECKUE aCIIEKTHI SIACPHON SHEPTETUKHI
738 OneMmeHTapHble  4YacTHlbl.  OTkpeiTHE TO3UTpOHA. (DyHIAMEHTaIbHBIC
h B3aNMOIEHCTBHUSA
739 TexHuyeckrue ycTpOHCTBa: HO3UMETp, kamepa BumibcoHa, simepHBIi peakTop,
h aromHas 6om0a
73.10 [IpakTueckue pabotel. HMccnenoBanue TpekoB dYacTul (IO TOTOBBIM
B doTorpadusm)
DJIEMEHTBI ACTPOOU3UKUA
8.1 Bun 3Bé3gHoro nHeba. Co3Besmusi, sipkue 3BE3MbBI, MIIAHETHl, WX BHUAMMOE
JBUYKEHUE
8
8.2 Conneuynas cucrema. Ilmanets! 3eMHON rpynnbl. [lnaHeTbl-TUraHTBI U UX
' CIYTHUKH, KApJIUKOBbIE TUTaHeThl. Masbie Tena CoMHEeYHON CHCTEMBbI
8.3 Comnre, potocdepa u armochepa. ComHeuHass aKTUBHOCTh




8.4

HcTtounuk sHeprumn ConHua 1 3BE37

3BE31bl, MX OCHOBHBIE XapaKTEpPUCTUKU: Macca, CBETUMOCTb, PpaAMYC,
TEMIEpaTypa, HX B3aUMOCBs3b. JluarpamMma  «CIEKTPAIbHBIA  KJIACC —

85 CBETUMOCTb». 3BE3/bl IVIABHOM IIOCIJIEIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3]] INIaBHOM MOCIIEJ0BATEIbHOCTI
8.6 ###Par###Baytpennee crtpoenune 3BE3M. COBpPEMEHHBIE TPEICTABICHUS O
' MIPOUCXOKAEHUH U 3BoIroLY COJTHIIA 1 3BE3/1. DTaIlbl )KU3HU 3BE3]1
Mneunslii Ilyte — nHama [anaktuka. CnupansHas cTpykrypa [anakTtukw,
8.7 pacnpenenenue 3BE3n, raza u neuid. Ilomoxxenme m nBuwxkenue ConHua B
I"anaxTuke. [Tnockas u cheprudeckas noacucremMs! I'anakTuku
8.8 Tunbl ramaktuk. Paguoramaktuku u KBaszapbl. UEpHbIE OBIPBI B sIpax
' TaJIaKTHK
Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
8.9 Bo3spact u paguyc Bcenennoid, Teopusi bonbiioro B3peiBa. Mojiens «ropsiuei
Bcenennoit». PenukroBoe nuznydeHue
8.10 Macmtabnass  cTpykrypa Bcemennoil.  Meraranaktuka. Hepeménnsie

poOIeMBbl ACTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJId YYEHUKA
» dusuka, 10 knacc/ Mskumes I'. 4., Byxosues b.b., Corckuiit H.H.; nox
penakuueit [TapdentreBoit H.A. AkuronepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne»

» dusuka, 11 knacc/ Msxumes I'.J1., byxoBues b.b., Yapyrun B.M.;
non penakuuen [lappentreBoit H.A. AkumonepHoe 0011ecTBO

«HSI{&TCJ’IBCTBO ((HpOCB@HICHI/IG»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
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