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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeIHETO 00I1Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHUI U TpeOOBaHUU K Pe3yJibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, npeactaBieHHbx B OI'OC COO, a Takxke ¢ ydy€roM
denepanbHOl pabouell MporpaMMbl BOCIIUTAHUS W KOHIEIIIUUA TPETNOoJaBaHus y4eOHOTO
npeamera «®Puzuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deaeparum,
peanu3yrouMX OCHOBHbBIE 00pa30BaTENbHbIE TPOTPAMMBI.

Copeprxanue nporpaMMbl 1o (pUM3HMKE HaIlpaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTWHBI MHpa oOydarommxcs 10—11 kmaccoB mpu o0yueHUM HX (PU3NKE HA
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TIoixoa. [Iporpamma no ¢dusmke
cootBeTcTBYeT TpeboBaHusiM @I'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeMETHBIM pe3yjbTaTaM OOy4YeHHUs, a TaKXKe YYUThbIBaeT HEO0OXOAUMOCTh
peanu3anuu MEXIPEIMETHBIX CBsI3e (PU3MKM C €CTeCTBEHHO-HAYYHBIMU yYeOHBIMU
npenMeramMu. B HeWl ompenensioTcs OCHOBHBIC 1€ HM3ydeHUs (U3UKA Ha YpOBHE
cpenHero oOuiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKU:
JUYHOCTHBIC, METaIIPEAMETHBIE, TPeAMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o Qpu3nKe BKIIOYAET:

® [UJJAHUPYEMBbIE pEe3yJbTaThl OCBOCHMS Kypca (PU3MKU Ha 0A30BOM ypOBHE, B TOM

YuUCJIe MPEeAMETHBIE PEe3yJIbTaThl MO rojamM o0y4YeHus;

e cojepkaHue yueOHOro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

du3rka Kak Hayka o Hambojee OOIIMX 3aKOHaX MPUPOJbI, BBHICTyMNash B KayecTBe
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIaJ B CHUCTEMY 3HaHUU 00
okpy:xaromeM mupe. LIIKoapHBINH Kypc (HU3HKH — CHCTEMOOOPa3yIOIINA 17151 €CTECTBEHHO-
HAyYHBIX Yy4YE€OHBIX TMPEJAMETOB, IOCKOJbKY (PH3WYECKUE 3aKOHBI JIEKAaT B OCHOBE
MIPOIICCCOB M SIBJICHUM, M3y4yaeMbIX XHUMHEH, Ouojorueit, gusmueckoit reorpaduein u
acTpoHomuel. Mcrionp30BaHre M aKTUBHOE MTPUMEHEHUE (PU3NUECKUX 3HAHUMN OIpeeseT
XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIMH B cepe ZHEPreTHKU, TPAHCIOPTA,
OCBOEHHUS KOCMOCA, MOJyYEHUsI HOBBIX MaTEPUAJIOB C 33JJaHHBIMU CBOMCTBAMH W JIPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa O0O0yd4aromuxcsi, B (popMuUpoBaHHE YMEHUN NPUMEHSITh HAyYHBIA METO]
MO3HAHUS TIPU BHITIOJIHEHUW UMH YYEOHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (pU3UKH ISl YPOBHSI CPEIHETO OOIIEro 0Opa3oBaHuUs MOJIOKEH Pl
ujel, KOTOpPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoesa yenocmuocmu. B COOTBETCTBMHM € HEW Kypc SBISETCA JIOTHUYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pas3lenoB (U3UKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEMl MaTepuan Kypca (GU3HKU O0ObEeIUHEH
BOKpYT (pusnyeckux teopuid. Begyuum B Kypce siBisieTcs: opMupoBaHue TpeICTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanmzanus MOpearnojaraeT  MCIOJIb30BaHUE



IYMaHUTApHOTO MOTEHIMaa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3HM Pa3BUTUS (QUBHUKH C
pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuknaownoti nanpaenrennocmu. Kypc Qu3umku mnpeamnonaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMUECKUX MPUIIOKEHUN U3YyUYEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuszayuu peanu3yercsl MOCPEACTBOM BBEACHHS JIEMEHTOB COJEPIKAHMS,
MOCBSAILIEHHBIX 3KOJOTMYECKHM Npo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHUKU U TEXHOJOTWH, a Takke OOCYXACHHS MpOoOJIEeM palMOHAIbHOIO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

CrepxHEBBIMU  DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpEIHEro 0OIIero
oOpa3zoBaHus SBJISAIOTCS (uznueckue Teopuu ((popMHpOBaHUE MPEACTABICHUN O
CTPYKType TOCTPOEHUS (PU3NYECKOW TEOpUH, pPOJIM (PyHAAMEHTAIbHBIX 3aKOHOB U
IOPUHLMIIOB B COBPEMEHHBIX IMPEACTaBICHUSIX O NPUPOJIE, TpaHUIAX MNPUMEHHUMOCTH
TEOpUH, JIIsl ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJIX0/] B Kypce (PU3MKHU peau3yeTcsl MPexKIe BCEro 3a
C4€T OpraHM3aluu 3KCIEPUMEHTAIbHOM JeATeNbHOCTH oOydarommxcsa. g 06a3oBoro
YpOBHS Kypca (PM3UKH — 3TO HCIOJB30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IIpOrpaMme 1o (u3nKe 00beTUHEHBI
B OOLIMI CIMCOK YYEHWYECKUX MPAKTUYECKUX padoT. BrleneHne B yka3aHHOM NEpeyHe
1a00paTOpHBIX pabOT, NPOBOAUMBIX I KOHTPOJS M OLIEHKH, OCYIIECTBIAETCS
YYaCTHHUKaMU 0Opa30BaTEIbHOrO Ipolecca MCXOJ M3 OCOOEHHOCTEW IUIAHMPOBAaHUA U
ocHauleHus: kabuHera ¢gusuku. [Ipu 3TOM obecrieunBaeTcsi OBiaeHHE OOYUYAIOIUMUCS
YMEHUSIMHU IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (DU3HUECKUX
BEJIMUUH U IOCTAHOBKY ONBITOB 110 IPOBEPKE MPEUI0KEHHBIX TUIIOTE3.

bosbiioe BHMMaHuME yaensercs pelIeHUI0 PacYETHBIX U KayeCTBEHHBIX 3anad. llpu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 33JJaHHON (hHU3HUECKON
MOJIENIbIO, IMO3BOJISIONINE MPUMEHSATh HM3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3zienia Kypca, TaK W HWHTErpupys 3HaHUS U3 pas3HbIX paszzaenos. Jus
KauyeCTBEHHBIX 3a/lay TPUOPUTETOM SIBISIOTCA 3aJaHus Ha OOBSICHEHHE MPOTEKaHUs
(u3MuecKUX SBIEHUHA M TMPOLIECCOB B OKPY’XKAIOIIEH >XU3HU, TpeOyromue BbIOOpa
¢u3nyecKoit MOAETH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecniedyeHnto yueoHoro npouecca 0a30Bblil ypoBeHb Kypca (U3UMKHU Ha YPOBHE CPEHETO
oO1rero 00pa3oBaHus JOHKEH U3y4aThbCsl B YCIOBUAX MPEIMETHOrO KabUHeTa (PU3MKKU WK
B YCJOBHUSIX MHTEIPUPOBAHHOIO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B
kaOuHeTre GU3WKK JODKHO OBITh HeoOxoaumoe J1abopaTtopHoe oO0OpydOoBaHUE s
BBINOJHEHUS YKa3aHHBIX B MpOrpamMMe Mo (U3MKE YUYEHHUECKUX MPAKTHUECKUX paboT U
J€MOHCTPALIMOHHOE 000PYOBAHHUE.

JleMoHCTpallMOHHOE 00OpyAOBaHHE (POPMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY IE€PEUYHCIEHHBIX B



nporpaMme no (GU3nKe KIFYEBBIX JEMOHCTPAILUMN ISl UCCIICIOBAHUS U3YYaeMBbIX SIBIICHUN
U TIPOIIECCOB, OMIMMPUYCCKUX W (PYHIAMEHTAJIbHBIX 3aKOHOB, WX TEXHHYECKHX
IPUMEHEHUM.

JIaGopaTopHoe 000pyIOBaHUE AJISl YUEHUIECKUX MPAKTUIECKUX padboT hopMupyercs
B BUJIC TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeUnBaeTCsl B pacuére OJHOTO KOMIUIEKTa Ha
IByX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI TaOOpaTOPHOTO 000PYI0BAHUS JOJIKHBI
OBITHh TTOCTPOCHBI Ha KOMITJICKCHOM HMCIIOJIb30BAaHUHM aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB,
a TaKKe KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CHCTEM B BUC MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TICJISIMHU H3y4eHHSI PU3UKHU B 001IeM 00pa30BaHUH SBIISIFOTCS:

e (opmupoBaHue MHTEpEca U CTpEeMJICHUS OOYYArONIUXCs K HAYYHOMY H3YUYEHUIO
PUPOBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

® pa3BUTHE TIPEACTABICHHA O HAy4YHOM METOJIe IMO3HaHUS U (OPMHPOBAHUE
WCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

e (opmupoBaHue HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3y4YEHHS OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHHI OOBSICHATH SBJICHUS C HCIOJIb30BaHHEM (HU3HUECKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (dopmupoBaHue mpenacTaBACHUH O poaud (GUBMKHA JUISI  Pa3BUTHSA APYTHX
€CTECTBECHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxkeHre 3TUX 1eJiel o0ecrieurBaeTCsl PeIIeHUEM CIICIYIONINX 3a7a4 B MPoIecce

u3yudeHusl Kypca GU3UKHU Ha YPOBHE CpeIHET0 00Iero o0pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAaHUKA 00 OO0HmMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpWsX,  BKIOYAs  MEXAaHHWKY,  MOJEKYISIpHYHO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPOPUUKHY;

e (opmupoBaHne yMEHHI NPUMEHITh TEOPETUUYECKHE 3HAHUS I OOBSICHEHUS
¢bu3HUeCKUX SBICHUNA B TPUPOJE W ISl MPUHSTHS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HH;

® OCBOCHHME CIOCOOOB PEIICHMS PA3IUYHBIX 3a7a4 C SIBHO 3aJaHHON (hU3NUYECKOU
MOJIENbIO, 3a7a4, MOJPa3yMEBAIOIINX CAMOCTOSITEIBLHOE CO3JaHue (PU3UIECKON
MOJIEeJH, aJICKBATHOM YCIIOBUSAM 3a/1a4U;

® [OHUMaHUE (PU3UYECKUX OCHOB M MPUHIIUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX TPOIIECCOB, MX BIUSHHS HA OKPYKAIOIILYIO CPEIY;

® OBJAJCHHEC METOJAAMH CaMOCTOSITEJIBHOTO TUTAHUPOBAHHUS W  TPOBEIACHUS
GU3HYECKUX OKCIIEPUMEHTOB, aHaJIW3a W HWHTEpOpeTanuu WH(OpMaIuy,
OTPEICNICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

® CO3/laHME YCIOBUWM JUIsl PpPa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEHETO 00111er0 00pa3oBaHus

otBoauTcst 136 vacos: B 10 kiracce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB
(2 yaca B HEJIEIIO).



[IpennaraemMslii B mporpaMMe 1o (pU3MKE NMepeueHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEIb JI€JAaeT BHIOOP MPOBENCHHUS J1aDOPATOPHBIX
padoT U OMBITOB C YUYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00YyHarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KUIACC

Pazgen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUA

®dusuka — Hayka o npupoje. Hayunsie MeTOIbI MO3HAHUS OKpYIKaromero mupa. Poip
AKCIIEPUMEHTA U TEOPUHU B MPOIIECCE MO3HAHUS IPUPOABL. DKCIEPUMEHT B (DUBHKE.

MopenupoBanue (GuU3MYECKUX SBJICHUM U mpoleccoB. Hayunble rumnotessl.
®dusznyeckue 3aKOHbI M TEOpUU. ['paHUIbl NPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponps n mecto ¢usuku B HOpMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B
NPaKTHYECKOM AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndueckoe ABmkeHHE. OTHOCUTEIIFHOCT, MEXaHHMYECKOro JBMKeHUs. CHcTeMa
orcyéra. Tpaekropus.

[Tepemerienune, CKOpoOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MaTepuajibHOM TOYKH, HX TMPOCKIMHM HAa OCH CHUCTeMbl KoopauHaT. ClioxkeHue
MIEPEMENIEHUM U CI0KEHUE CKOPOCTEH.

PaBHoMepHOE U  paBHOYCKOpEHHOE TMpsSMOJMHEWHOe JBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, IMyTH U TMEpPEeMEIICHUs MaTepuaaibHOU
TOYKH OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHrue CBOOOHOTO TaeHHS.

KpuBonuneitHoe aBwxkeHue. J[BMKEHHME MaTEpUAIBHONM TOUKH MO OKPY>KHOCTH C
IIOCTOSTHHOM T10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASA CKOPOCTh. [lepuon u
yacToTa oOparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA M NPAKTHUUECKOE MPUMEHEHHUE: CIHIAOMETP, JBUKECHUE
CHApSIJIOB, IICTTHBIE M PEMEHHBIC TIEpEIayu.

Jlemoncmpayuu

Mogens cucteMbl OTCU€Ta, WUIIOCTpAUs KHUHEMATHUUYECKUX XapaKTEPUCTUK
JIBYDKCHHUS.

[IpeoOpazoBanre NBUKEHUN ¢ UCIIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue e B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne JnBwkeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTu pu ABMXKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, i1abopamoptule pabomol

N3ydenne HepaBHOMEPHOTO JBWKEHUS C II€JIbIO OMNpeeeHUs] MIHOBEHHOM



CKOPOCTH.

HUccnegoBanne COOTHOWICHUSI MEXAY NyTSAMH, MPOUACHHBIMU TEJIOM  3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKA BPEMEHHM NPU PABHOYCKOPEHHOM JBUKECHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yyeHne nBUKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuenune aBuxkeHUs Tena, OPOMICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHOocuTensHOCTH ['anmunes. Ilepseii 3akoH Herotona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosuuuu cwi. Bropoit 3akon HproToHa miis
MarepuaibHOU TOUKU. Tpernii 3akoH HbroTOHA 111 MaTepUabHbIX TOYEK.

3akoH BceMupHoOro tsarorenus. Cuia tsoxectd. [lepBas kocmuueckast CKOpOCTb.

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

Tpenue. Buabl TpeHus (Mokosi, CKobxeHus, kaueHust). Cuiia tpenusi. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHS M cuja TpeHus mnokod. Kosdduiment tpenus. Cuia
COIIPOTHUBJICHUSA MPU JABUKECHUU TEJIa B KUJKOCTH WJIU rase.

[TocTtynarenbHOE U BpalllaTebHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cHiIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumnbl. YcimoBus paBHOBECUS
TBEPAOIO Tea.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKYU, ABUKECHUE
HUCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cuit.

CnoxeHne cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI  YNPYTOCTH, BO3HMKAIOUIMX B TIPYXKUHE H
pE3MHOBOM 00pa3siie, oT ux aedopmMariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NmMnynbec MarepuanbHOW TOYKM (TE€na), CUCTEMbl MaTE€pUalIbHBIX TOoueK. Mmmyibce
CWJIbl W U3MEHEHHWE UMIIyJbca Tela. 3aKOH COXPAaHEHUs UMITyJlbca. PeakTUBHOE
JBUKEHHUE.

Pabora cusnbl. MOIHOCTD CHUIIBL.



Kunernueckass »oHeprusi wmartepuanbHOl Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTUM.

[TorenuuanbHast sHeprus. lloTeHnuanbHas »>HEprus ynpyro aepopMupoBaHHOM
npy>xuHsbl. [loTeHIIManbHas SHeprus Tefa BOJU3U NOBEPXHOCTH 3€MIIH.

[ToTenuanbHbIe U HEMTOTEHITUATBHBIEC CUITBL. CBsI3b paOOTHI HEMTOTEHITUATBHBIX CHIT C
U3MEHEHUEM MEXAHUYECKOM SHEPrUM CUCTEMbI Tel. 3aKOH COXPAHECHMS MEXAHUYECKOU
SHEPTHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHHuecKkne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo MOTeHIIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3ydenune abCONMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJAMHAKOBBIX HHUTSHBIX
MasITHUKOB.

Uccnenosanue cBa3u pabOTHl CUJIbI C U3MEHEHUEM MEXaHUYECKOM PHEPIruM Teja Ha
IIPUMEPE PACTSKEHUSL PE3UHOBOTO KIyTa.

Paznen 3. MousiekyJsipuasi Gu3nKa 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJEKYISIPHO-KUHETUUYECKOH TEOPUM M UX OMBITHOE
obocHoBanue. bpoyHoBckoe aBwxenue. Juddysus. Xapaktep ABWKEHUS U
B3aMMO/JICVCTBHUS YaCTHUI] BEIIECTBA. MOJIEJIM CTPOEHUS Ta30B, KUAKOCTEU U TBEPJBIX TEIl
U 00BsICHEHHE CBOMCTB BEUIECTBA HA OCHOBE AITHX Mojelieid. Macca u pa3Mepbl MOJIEKYI.
KommnuectBo Bemectna. [loctostHHass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenscus.

Mogens wupaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU WJEATBHOTO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KMHETHYEeCKOU
SHEPruM TEIUIOBOrO ABMXKEHHUs 4acTull ra3a. [llkama temneparyp KenbBuna. I'a3zoBbie
3aKOHbl. YpaBHeHUe MeHnneneeBa—Knaneiipona. 3akon [lansToHa. HM3ompoueccel B
UJCATHPHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BelIecTBa. | 'paduueckoe MpeacTaBiIcHHE
U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUUYECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIONIUE AUCKPETHOE CTPOEHHUE BellecTBa, GoTorpaduu MOJIEKY
OPraHUYECKUX COCIUHCHUM.

OnbiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita ITepHa.



OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogens, HUTIOCTpUpYyoIas NpUpo1y JaBJICHHUS ra3a Ha CTEHKH COCYa.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUA HACATBHOIO Ta3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre mMacchl BOo3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUi o0BhEMa
KOMHATBI, JaBJICHHS U TEMIIEPATypPhl BO3AyXa B HEMl.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITapaMETPaMH COCTOSHUS Pa3pEKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamMuueckass cucteMa. BHyTpeHHsIsl SHEPTHsS TEPMOJAUHAMUYECKON CHCTEMBI
u crnocobsl e€ wu3MeHnenus. KomumdecTBo TermaoTrel M pabora. BHyTpeHHsist 3Heprus
OJIHOATOMHOT'O MJICAJIBHOTO ras3a. Buapl Termonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIydeHUE. YJelbHasi TEIUIOEMKOCTh  BemiecTBa. KoOnW4ecTBO  TEIUIOTHI  TPHU
TerIonepeaaye.

[Tonsitue 06 agumabatHom mporecce. [lepBriii 3akoH TepmoauHamuku. [Ipumenenue
NIEPBOr0 3aKOHA TEPMOJMHAMUKH K U30MpolieccaM. ['paduueckast uHTepnperanus padoTsl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBele MamuHbl. [IpuHOMNBL A€MCTBUSA TEIIOBBIX MamuH. [IpeoOpasoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KodguimeHT noie3Horo AeHCTBUS TEIJIOBOM MaIUHBI.
Hukn Kapuo m ero xo3¢p@UIMEHT MOJE3HOTO ACUCTBUS. IDKOJOTUYECKUE MPOOIEMBI
TETUIOPHEPTETUKH.

TexHnuecKkne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEW YHEPTUU Tejla IPU COBEPIICHUHU pabOThI: BBUIET MPOOKU U3
OYTBUIKH O] ICUCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe myTEM
TpeHus (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Tea Ipu TeIlonepeaaye.

OnbIT M0 aAabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenun mnapoBol TYpOWHBI, ABUTATENs BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geutecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHJeHcalus. VcmapeHnne u KkuneHue. AOCOMIOTHAs W
OTHOCUTEIIbHAA  BIAXHOCTh BO3Ayxa. HacelmeHnHsld mnap. YaenpHas  TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHHSI OT JaBJICHUS.

TBépnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHH3OTPONUS CBOMCTB
kpuctayioB. Kunkume kpuctamibl. CoBpeMeHHble Martepuansl. [liaBinenue wu
KpUCTalIn3anus. Y aefbHas Terora miasiaeHus. Cyonumarus.

VYpaBHeHuE TEII0BOro OanaHca.



TexHuyeckre yCTpoiCTBAa U MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJy4YeHUsI COBPEMEHHBIX MaTepuajaoB, B TOM 4YHCIE
HAHOMAaTEpUaJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX TTAPOB.

Kunenue npu noHUKEHHOM JTaBJIEHUMU.

CnocoObl U3MEPEHUS BJIAYKHOCTHU.

HaOntonenue HarpeBaHus U MIIABJICHUSI KPUCTAILUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHrne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. Inekmpocmamuka

OnekTpu3anuus Tela. DJIEeKTpU4ecKuil 3apsna. [IBa BuIa SIEKTPUUECKUX 3apsi/iOB.
[IpoBOOHUKH, NHMAJIEKTPUKH M TMOJYNPOBOJHUKHA. 3aKOH COXPAHEHHUS SJIEKTPHUYECKOIO
3apsiaa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedyHBIM DIEKTpUYECKUN 3apsll.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3nekTpudeckoro nosst. [IpuHnun cyneprno3unuu
AJIEKTPUYECKUX TToNIEN. JIMHNM HANPSXKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PabGora cun snexrpocraruueckoro moisd. llorenuman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOMHMKM ¥ AWAPIEKTPUKH B  JJEKTPOCTATHYECKOM Tone. JludnekTpudeckas
MIPOHUIIAEMOCTb.

Onexktpoémkocts. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOIO  KOHJEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

TexHuyeckne  yCTpOMCTBA M MPAKTUYECKOE  INPUMEHEHHE:  DJIEKTPOCKOI,
ANEKTPOMETP, JIEKTPOCTATUUECKAS 3allHUTa, 3a3€MJICHUE AIIEKTPOIIPUOOPOB, KOHAEHCATOD,
KONIMPOBAJIBHBIN anmapar, CTPyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

BzaumopencTBre HaA3NEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIeKTpOCTaTUYECKast 3alUTa.

JIMPNEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJJIEKTPOEMKOCTH IIJIOCKOrO0 KOHAEHCATOpa OT IUIOIIAAM IUIACTHH,
PaCCTOSIHUSI MEXK]Ty HUMU U TUDJICKTPUUECKON MMPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax



DJIEKTPUYECKUN TOK. YCJIOBHUSI CYHIECTBOBAHUS 3JIEKTPHUUECKOTO TOKa. MCTOUHMKH
toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpsoxkenune. 3akon OMa s y4acTka LEeTH.

DONEeKTpUYECKOE  CONPOTHBJICHHE.  YJEIbHOE  CONPOTUBIECHHWE  BEILIECTBA.
ITocnenoBarensHOE, NApaLIEIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOAHUKOB.

Pabota asnextpuueckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh 3JIEKTPUUECKOTO
TOKA.

DJIEKTPOJBWKYIIAasi CHUJa M BHYTPEHHEE CONPOTHUBIICHHUE HMCTOYHMKA TOKA. 3aKOH
OmMa 117151 ToTHOM (3aMKHYTOM) AnekTpudeckoi nuenu. KopoTkoe 3aMbikaHue.

OneKTpoHHasi MPOBOJAMMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXNpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWMCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHAs W MPUMECHas] MPOBOAMMOCTH MOJYIPOBOJIHUKOB.
CoiicTBa p—n-niepexoja. [1lomynpoBoHUKOBBIE TPHOOPHI.

DIIEKTPUYECKUI TOK B PacTBOpax M paciuiaBax 3JEKTPOIUTOB. DIEKTPOJIUTHUECKAS
JUCCOLUALNS. DIEKTPOIIU3.

OJIeKTpUYECKU TOK B Tra3zax. CaMOCTOSTEIbHBIM W HECAMOCTOSTEIBHBIA pa3psii.
Momnnus. [1na3zma.

TexHuyeckue yCcTpOMCTBA U IIPAKTUYECKOE IPUMEHEHME: aMIIEPMETpP, BOJIBTMETD,
peocTar, UCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNbHbIE MPHUOOPHI, SJIEKTPOOCBETUTEIHLHbIE
npuOOpbI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII U0, TEPMUCTOPHI U (DOTOPE3UCTOPBHI,
ITOJTYTIPOBOHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSIKECHUS.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, TIOIIAIH
NONIEPEYHOT0 CEYEHUS U MaTEPHAIIA.

CmemaHHOe cCoeIMHEHNE TPOBOJHUKOB.

[Ipssmoe  u3MepeHue  JIIEKTPOABHKYIIEH  cwibl.  KOpoTkoe — 3ambIkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBHCHUMOCTb COIPOTHUBJICHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSIS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune cMEmaHHOro COeTMHEHUS PEUCTOPOB.

N3mepeHne JIIEKTPOABMKYIIEW CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBIICHUS.

Habmronenue amexrpoiusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocymIeCTBISETCS ¢ YUETOM
CoJZIepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OMOJIOIMH, XUMHH,



reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAyYHOT'O TTO3HAHMS:
SIBJICHUE, HAy4YHbIH (pakT, runoresa, puanyeckas BeIUYUHA, 3aKOH, TEOpHs, HAOJII0ICHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHHe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIus, mapadoa,
runepOosa, ux rpadukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMH: CHHYC, KOCHUHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl W HX
MPOEKIUHA HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeus: wmexanuyeckoe BWKEHHE B JKMBOW mpupone, muddysus, ocmoc,
TEMJI000MEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpENayd, TEIIOBOE pPaBHOBECHUE),
3JIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BENIECTBA, MOJISIPHAs MAacCa, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XKUIAKOCTEM M Tra30B,
3JIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTAYECKAS JUCCOLUALMS, T1AJIbBAHHUKA.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABMIXKCHHM C HCIOJIH30BAaHUEM MEXaHH3MOB, YYET
TPEHHUS B TEXHUKE, MNOAIIMIIHUKHA, HWCHOJIb30BAaHWE 3aKOHA COXPAHCHUA HMIYJIbCa B
TEXHUKE (pakeTa, BOJOMET W JpPYyrue), JABUratrellb BHYTPEHHETO CropaHus, IapoBas
TypOuHa, OBITOBOW XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH TMOJIYYEHUS COBPEMEHHBIX
MarepuaigoB, B TOM YHUCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATUYECKAs
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
3JEKTPOHArpEeBaTEIbHbBIC TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. JieKTpoAMHAMMKA

Tema 3. Macnummnoe nosie. IneKmpoOMaZHUMHAA UHOYKUUA

[Tocrosinuble MarHuThl. B3anmoaeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJIE.
Bexrop MarnuTHOM MHAyKUuu. IIpuHOMnN cynepno3suuyMyu MarHUTHBIX Mojed. JIununm
MAarHUTHOM HWHAYKIMH. KapThHa JHUHWKA MArHUTHOM HWHAYKIUHA TOJSA MNOCTOSHHBIX
MarHuTOB.

MarHutHoe T1oj€ MPOBOJHHUKA C TOKOM. KapTuHa JWHMM WHAYKIIMA MarHUTHOTO
MOJIs JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOAHUKA, KATYIIKU C
TokoM. OmnbIT Dpctena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIynb M HallpaBlieHHE. J[BHKEHUE 3apsiKEHHOM YacTULBI B
OJIHOPOJHOM MarHuTHOM nosie. Pabota cuiibl JlopeHiia.

SIBneHHE DSIEKTPOMAarHUTHOW WMHIAYKIUHU. [IOTOK BEKTOpa MarHWTHOW WHIYKIUH.
DIIEKTPOJBIKYIAsl CHJIAa UHAYKIUU. 3aKOH 3J€KTPOMAarHuTHOM MHIyKIMu Papajes.

BuxpeBoe snekTpuueckoe mnojie. DNeKTPOABUKYIIAS CHIIA UHIYKIINU B IPOBOJHUKE,
JBUXKYIIIEMCSI IOCTYyNaTeIbHO B OJJHOPOIHOM MarHUTHOM II0JI€.



[IpaBuno Jlenna.

NHAyKTUBHOCTS. SIBnenne CaMOMHIYKIIUH. DIIEKTPOABXKYIIIAS cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHUYeCKHe YCTPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULl, MHIYKIUOHHAS
MCYb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMATrHUTHON UHIYKIIUU.

IIpasuno Jlenua.

3aBUCUMOCTh  DJICKTPOJBIKYILEH CUJIbI HHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiIeHUE CAaMOMHTYKIIUH.

Vuenuueckuii sxcnepumenm, i1abopamoptvle pabomol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue nericTBUsI HOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue aBIeHUA 3JIEKTPOMAarHUTHOW WHIYKIIUH.

Paszpnea S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€0AHUSA

Konebarenbnast cuctema. CBOOOIHBIE MEXaHHUECKHE KojeOanus. ['apMoHWYEcKue
konebanus. Ilepuon, wactora, ammiuutyna u (aza xoneOanuid. [Ipy>KWHHBIH MasTHUK.
MareMaTtuyeckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX KoneOanuil. [IpeBpaiienue
SHEPIruu MPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJIEOAHUSI B UJI€AJIbBHOM
KOJIeOATETbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH M 3JIEKTPOMArHUTHBIMU
konebanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHHUSI DSHEPrUM B  HUACATHHOM
K0J1e0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxarolmux KojiebaHUsX. BBIHYXJIEHHBIE MEXaHUYECKUE
KoJie0anusi. Pezonanc. BeiHyX/I€HHBIEC 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[Tepemennsbiii Tok. CHHYCOUANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBO, nepegava u NOTpeOICHUE IEKTPUUECKON IHEPTUH.
DKOJOTUYECKUE PUCKU TPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HUCIOIB30BaHUS



AIEKTPOIHEPTHH B TOBCETHEBHOM KU3HH.

TexHuueckne ycTpoWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: SJIEKTPUUYECKUN 3BOHOK,
reHEepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOonepeay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB — KojeOaTeabHOW  CUCTeMbl  (NIPYKUHHBIA WK
MaTeMaTUYECKUI MasTHHK).

Habmnronenue 3aryxarommx KojieOaHHi.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pe3onanca.

CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJICOAHUS.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) s
ANIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pe3onanc  mnpu  mOCIEOBAaTENbHOM  COEJUHEHUM  PE3UCTOpA,  KATYLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIEPEAAYUH.

Vuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEpUOAa MalblX KOJIEOAHHWM Ipy3a Ha HUTHU OT JUIMHBI
HUTHU U Macchl rpysa.

HccnenoBanue NMEPEMEHHOTO TOKA B LENM M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckne  BOJIHBL, ycloBUs — pacnpoctpaneHus. Ilepuon.  Ckopocth
pacrnpocTpaHeHHs U AJiMHa BOJHBL. [lonepeunsie U nmpoaosibHble BOIHBL. MHTEpdepeHuns
U TUPPAKIUST MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbBIE BOJHBL. Y CIOBUS H3JIY4YEHUS BJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentrauus BektopoB E, B, V B snexkrpomarmutHoi BosiHe. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, TNpeJoMJICHHe, Mojspu3anus, Iudpakuus,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[kana >eKTPOMarHUTHBIX BOJIH. [IpMeHeHue 31eKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMIIBI paguOCBA3H U TeNeBUAeHU. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpebl.

TexHuyeckre  yCTpOWCTBA M NPAKTHUYECKOE  IPUMEHEHUE:  MY3bIKAJIbHBIC
UHCTPYMEHTBI, YJIbTPAa3ByKOBasg JUAarHOCTUKa B TEXHUKE W MEIUIUMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, Tesepon, CBYU-neys.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOA0IbHBIX BOJH.

Konebmomeecs Teno kak UCTOYHHUK 3BYKa.

HaGnronenue orpakeHus: U NPeTOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u AuPpakiny MEXaHHIYECKUX BOJH.



3BYKOBOW pE30HAHC.

HabGnronenue cBs3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOU
KOJIeOaHUH.

UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAXXEHHUE, MPEIOMIICHHUE,
noJssgpusanys, 1udpaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsmMonuHENHOE pacIIPOCTPAHEHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne n300pakeHnii B TNIOCKOM
3epKajie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomienus. [lonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroy noaHoro BHyTPEHHETO
OTpaKEHUSI.

Hucnepcus ceeta. CioxHBIN cocTaB Oenoro cBeta. LIBer.

Cobuparoniye U pacceuBaroniue JUH3bI. ToHKas juH3a. DOKyCHOE pPacCTOSIHUE U
onThuYeckas cujia TOHKOW JnH3bL. IlocTpoeHue wu300pakeHuil B coOuparomux u
pacceuBaroIMX JuH3ax. Dopmysia TOHKOM JMH3BL. Y BETUYEHHUE, TaBAEMOE JTMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. Matepdepenunss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAOJIIOICHUST MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTHHE OT JABYX
cUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. JuppakumoHHas pemeTka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IPHU NaJCHIH MOHOXPOMAaTHYECKOTO CBETa Ha JUMPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCcTporcTBa U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna, (poroanmnapar,
MPOCKIIMOHHBINA anmapaTr, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AUGPaKIIMOHHAsS
pEeLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTpaHEHUE, OTPAKEHUE U MTpeIoMIIeHHE cBeTa. OnTH4eCcKue
npuOopBHI.

[TonHoe BHyTpeHHEe OoTpaxkeHre. Mojelb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUI B JTMH3AX.

Mogenu MUKpocKomna, TeJIECKONa.

Habnronenune natepdepeHu crera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Toyyenue cekTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaGnronenue nonsipuzaiuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamopusie padbomul

N3mepenne nokazatens NpeJoOMIICHHS CTEKIA.



HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CHIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH
'pannnbpl TPUMEHMMOCTH KJIACCHYECKOW MexaHuku. [locTynmarel cnennanbHOU
TEOPUU OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTHh MOYJISI CKOPOCTH CBETAa B BAKyyMe, ITPUHIIUII
OTHOCHUTEJNBHOCTH DWHILTEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILLICHUE JJIUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl C SHEPTUEN U UMITYILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPIUsl MOKOS.

Pa3nea 7. KBantoBas ¢pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEprum (POTOHA C €ro YaCcTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie U wuccinenoBanue Qorordpdexra. Ombitet A. I'. CroneroBa. 3akoHbI
dotodddekra. VYpaBHenue ODunmTeriHa mua  ¢doTtodddekra. «KpacHas TpaHHUIAN»
doTorddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

Texnuueckue ycTpoiicTBA W MpaKTUYECKOE TMpUMEHEHue:  (POTORJIeMEHT,
doTogaTUMK, coTHEYHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PhEeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETo (poTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO o -9acTHII.
[Tnanerapnas monens aroma. [loctymnarel bopa. M3nydenne u nornomienne GOTOHOB TIpH
NEepPEX0/Ie aTOMa C OJIHOI0 YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPIruM aTomMa BOAOPOJA.

BonnoBeie cBoiictBa wactun. Bomuael ge bpoinda. KopnyckylisspHO-BOJTHOBOM
Tyau3M.

CroHTaHHOE U BBIHYXICHHOE U3JIyUYCHHE.

TexHudyeckre yCTpOHCTBA M TMPAKTUYECKOE IMPUMEHEHHUE: CIEKTpalbHbIN aHaIu3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HalGnroneHue IMHEHYATHIX CIIEKTPOB U3ITyYCHHS.



Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HabGnronenue 1MHeyaToro cuekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CJOXKHOCTh  CTpOoeHHst  sAnpa. OTKpbITHE
paanoaktTuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuro cocTaBa pPaauOaKTHUBHOTO
uznydenus. CpoiictBa anb(da-, Oera-, raMMa-u3iydeHus. BiusiHue paguoakTUBHOCTH Ha
YKHABBIE OPTaHU3MBI.

OtkpbiTHE TTpOTOHA U HelTpoHa. Hyknonnas monens sigpa I'eiizenoepra—lBaneHko.
3apsn saapa. MaccoBoe unciio sapa. M30Torsbl.

Anb(a-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnai. ['aMMa-uziydeHwue.
3aKOH paIMOAKTUBHOTO pacrajia.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccel sipa.

SnepHble peakuuu. Jlenenue u cUHTE3 AIEP.

Anepusbiii peakTop. TepmosiaepHbii cuHTE3. [Ipo0iieMbl U TIEPCIIEKTUBBI SAESPHOM
SHEPreTUKU. JKOJIOTUUECKUE aCIIEKThI SJIEPHOU SHEPTETUKMU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTopl HAOIIOICHHS ¥ PETUCTPAIIMN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIE B3auMoieicTBUS. EqUHCTBO du3nueckoii KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
BuiibcoHa, sigepHblii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbomul

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Oramnbl pa3BUTHA acTpOHOMHUH. [IpukinagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3pe3aus, sipkue 3BE31bl, IUIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. Conneunas akTuBHOCTh. Mctounuk sHeprun ConHua u 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CIEKTPAJIbHBINA KJIaCC — CBETUMOCTBY. 3BE3/bI
IJIABHOW MOCJIEA0BATENIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3] INIABHOM
NOCJIEI0BATENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MPOUCXOKIACHUM U 3BOTOIMA CONMHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Muneunsiit [Iyte — Hama ['amaktuka. [lonoxenue n neuxxenne ConHna B ['anaktuke.
Turnbl ranakTuk. PagroranakTuky u kBa3zapbl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ua. Paz6eranne ranaktuk. Teopus
Bosnbiroro B3peiBa. PenTMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.



Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

HaOntonenuss HEBOOPYKEHHBIM  TJIa30M € HCMOJb30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUHN JISI ONPECICHUS MOJO0KEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/1usd CEeBEepHOro MOJyIIapus U IpKHE 3BE3/bI.

Habntonenus B reneckon Jlynsl, mianet, Mneunoro I1yTu.

O0o0maroniee NOBTOPEHUE

Ponb ¢u3uku v acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHUYECKOHN, COLMAIBHON U
ATUYECKON cdepax NesTeTLHOCTH YeJIOBEKa, POJib U MeCTO (M3WKM W aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, POJib (U3HUECKol Teopuu B (HOPMHUPOBAHUU
IpeicTaBlieHud O (U3UYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MUpa B
00111eM psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUMN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢uzuku 6a30Boro ypoBHs B 11 Kjacce OCyIIECTBISETCS ¢ YUETOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHUKHU, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJOTHH.

Mesicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YUYEHUEM METOJ0B HAYyYHOTO MTO3HAHUS:
SIBJICHHWE, HAyYHBIN (aKT, TUIMOTE3a, (PU3NIEeCcKas BETUINHA, 3aKOH, TEOpHsl, HAOIIOCHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH:
CHHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKJIECTBO,
BEKTOPBl M WX IMPOCKIUH HAa OCH KOOPJHMHAT, CIIOKEHUE BEKTOPOB, IPOU3BOJHBIC
ANIEMEHTAPHBIX (PYHKIIUN, TMPHU3HAKH MOJ00US TPEYTOIHHUKOB, OMPESICHUE TUIONIAIH
I0CKuX uryp u o6bEéma Ted.

buonocusa: >nekrpuyeckue sIBICHUS B )KUBOW MPUPOJE, KoJieOaTeIbHbIE IBUKCHUS B
YKUBOM MPUPOJIC, ONITUUECKHUE SIBIICHUS B )KMBOW MPUPOJIE, ACHCTBUE paauallii Ha KUBbIC
OpPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPHABIX TEIl,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON peETKU, CTIEKTPaIbHbIN aHAN3.

l'eoepagpusi; MarHuUTHBIE TIOJIOCA 3€MJIM, 3alle)KU MArHUTHBIX pPyl, (oTochEéMKa
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIIETPSACCHUM.

Texunonocusa:  NWUHAM  BJEKTpPONEpPENAy, TEHEPATOp  NEPEMEHHOIO0  TOKa,
3JIEKTPOJIBUTATEIb, UHIYKIMOHHAS II€4b, pajap, PaJIUONPUEMHHK, TEIEBU30D, aHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN arlnapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npeameta «dusrka» Ha ypOBHE CpeIHETO 00111eT0 00pa3oBaHUs
(0a30BBIA  YPOBEHB) JOHKHO OOCCHEYHTHh JOCTHIKEHUE CIACAYIOMMUX JUYHOCTHBIX,
METaINpeJIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS Yy4yeOHOro mnpenMera «Du3nKa» TOHKHBI
OTpaxxaTh ~ TOTOBHOCTh W  CIOCOOHOCTh  OOyYaOIIMXCSA  PYKOBOICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UITUEH JTHYHOCTH, CHCTEMOM IICHHOCTHBIX OpPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIULIHUOHHBIM I[IEHHOCTSIM
pOCCUHCKOTO OOIIEeCTBA, PACHIMPEHHUE >KU3HEHHOTO OMbITa U OIbITa JACATEILHOCTH B
mpoliecce peanr3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIBLHON NESITEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYAIOMIErocss KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

MIPUHATHE TPAIUIIMOHHBIX 00111€4eTOBEUECKUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JIESITEJIBHOCTh B HWHTEpPECax Tpa)xIaHCKOTro
oO0lIecTBa, y4acTBOBATh B CAMOYIIpaBiIeHUHU B 00pa30BaTeIbHON OpraHu3aluu;

yMEHHUE B3aUMOJICHCTBOBATh C COIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHHM C MX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NATPUMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOW MEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHNE K FOCYIapCTBEHHBIM CUMBOJIaM, JOCTHUKEHUSIM POCCUNCKHUX
Y4EHBIX B 0071aCTH (PU3HKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYyallMIl0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOpaJbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM 4YHUCIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAash SCTETHKY HAay4YHOTO TBOPYECTBA,
npuCcyIiero pusndeckon HaykKe;

5) Tpy10BOI0 BOCTIMTAHMSI:

UHTEpPEC K PA3IUYHbIM chepaM MpoPecCHOHATLHON AESTENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DUBUKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BHIOOp Oymylien



po¢eCCUU U pea30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO U caMO00pa30BaHUIO B 00JaCTU (U3UKH
Ha TIPOTSHKEHUU BCEH KU3HH,

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh DKOJOTHUUECKON KYJIbTYPhI, OCO3HAHUE TJI00AIBPHOTO XapaKTepa
IKOJIOTHYECKUX MTPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHUE JCHUCTBUM B OKPYKAIOWIIEW Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacuIidpeHre OmbITa ACATEIBHOCTH SKOJOTMYSCKOM HAIPaBIICHHOCTH Ha OCHOBE
UMCIOIINXCS 3HAHUH 110 (PU3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECKON HAYKH;

OCO3HAaHHE IICHHOCTH HAyYHOM JESITCIHbHOCTH, TOTOBHOCTH B IIPOIIECCE H3YUYCHUS
(U3UKH OCYIIECTBIATh MPOSKTHYIO M UCCIIEI0BATEIbCKYIO ICATEIbHOCTh HHANBUTYaTbHO
U B TpyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jijornueckue 1eMCTBHA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMYy, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPENICIIATH IENH ICSITEILHOCTH, 3a/1aBaTh IIapaMeTPhbl U KPUTEPUU UX JOCTHIKCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH U TIPOTHUBOPEYMS B pacCMaTPUBAEMBIX (HU3NUECKHUX
SIBJICHUSX;

pa3palarbiBaTh IUIaH PEIICHUS MPOOJEMbI € YUYETOM aHalIu3a MUMEIOIINXCS
MaTepHaJbHBIX U HEMAaTePHUAIIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBLHOCTb, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
1eJISIM, OIIEHUBATh PUCKH MOCIIEICTBUHN AEATEILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATHE PabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO WU
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH )KU3HCHHBIX MPOOJIEM.

Ba3oBnle ucciieqoBarejbLCKue 1eHCTBUSA:

BJIQJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMH TOHATHUSAMHU M  METOJaMHU
(u3HUECKOU HAyKU;

BJIAJICTh HAaBBIKAMU Y4YEOHO-MCCIIEIOBATEIBLCKOW W TPOCKTHOW NEATEIHHOCTH B
obnactu GU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY METOJI0B
penieHus 3a1a4 GU3NIECKOro CoJIepKaHUs, MPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;

BJIIAJIETh BUJAMHU JCSTEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €70 UHTEPIIPETaIINH,
MpeoOpa30BaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX CUTYyalHsIX, B TOM YHCIIC TIPH



CO3/IaHUM YUEOHBIX MPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBJISITh NTPUYMHHO-CJICJACTBECHHBIC CBSI3M W aKTYaJU3MPOBATh 3aJiady, BBIIBHUTATh
TUnoTe3y e€ penieHus, HaXOAWTh apTyYMEHTHI IS JTOKa3aTeIbCTBA CBOMX YTBEPXKIACHHM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUU PEIIICHHUS,

aHAIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEIICHUS 3aJladyd Pe3yJbTaThl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BaTEIbLHOMN JIEATEIILHOCTH,
B TOM YHCJIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBIN OIBIT;

yMETh  TMEPEHOCUTh 3HaHUs 1o  ¢uU3MKE B  MPAKTUYECKYHO  00JacTh
AKU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPE/jIaraTh OPUTUHAILHBIC TIOIXO0/IbI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

PaGora ¢ unpopmanmeii:

BJIQJCTh HABBIKAMHM TOJIYYCHHUS HHPOpManuu (U3HYECKOTO COJACpPKAHUS W3
UCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBIISATh TIOWCK, aHAJU3,
CUCTEMATU3AIMI0 W WMHTEPIpETaruio WHPOPMAIMK PA3TUYHBIX BUIOB U (GopM
IIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIB30BaTh CPEeACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AINMOHHBIX 33/1ad C COOIOACHUEM
TpeOOBaHMII SPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, THUTHUEHBI, PEeCcypcocOepeKeHHs,
MIPABOBBIX U ITHUECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30MaCHOCTH;

co371aBaTh TEKCThbl (PU3UUYECKOTO COJEpkKaHUS B PazNUYHBIX (opmaTax ¢ y4éToM
Ha3HauyeHusd WHGOOpPMAIMU M LEJIEBOM ayJuTOpUHU, BBIOMpass ONTUMAJIbHYIO (OopMy
MPEJICTABICHUS U BU3YaTH3aI[IH.

KoMMyHUKAaTHBHBIE YHHUBEPCAJbHbIE yUeOHbIEe 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3MKU U BO BHEYPOUHOU JEATEILHOCTH;

pacrio3HaBaTh NPEANOChUTKA KOHMIUKTHBIX CUTYallUH U CMSATYATh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHANBUIYaIbHON PaOOTHI;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX JICUCTBUM ¢ YUETOM OOIIUX HHTEPECOB U
BO3MOXHOCTEM KaXJA0T0 YI€HA KOJUICKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEVCTBUA MO €€ NOCTUKEHUIO: COCTABJIATh IUIAH JCUCTBUH, PACHPEICISATh POIU C YUETOM
MHEHHH YY4aCTHHKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa U KaXKJIOIO0 yYacTHHUKA KOMaHIbl B OOIIUIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



I[mpcajiaraTb HOBBIC ITPOCKTHI, OLICHUBATb niacu C IIO3UIINHU HOBU3HBI,
OPUT'HMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIAThL IMOBUTUBHOC CTPATCTUUCCKOC IMOBCACHHUC B PA3JIMYHBIX CHUTYyallUAX,
MMPOABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh [MO3HABATENbHYIO AESITENIBHOCTh B 00JacCTH (U3UKU
Y aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4K;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX 3a]ady,
IUTaH BBITIOJHEHUS MPAKTHYECKOW pabOThl ¢ YUETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IIPEANIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKu y4eOHOTro mpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBAThH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIULIUU B 001acTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:

aBaThb OIIEHKY HOBBIM CHUTYyalllsM, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCT,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMHU [103HABATEIbHOM PEQPIIEKCUUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, NX PE3YIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MTPHUEMBI pedieKCHu i OIEHKH CHUTyallud, BbIOOpa BEPHOTO
peueHus;

YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIECHUS M0 UX CHUXKECHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHATIU3€E PE3yJIbTaTOB ACATEILHOCTH;

NPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIHUOKH.

B mpouecce OOCTHKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMbl II0
busnKe I ypOBHSA CPEAHETO OOIIeTo 00pa3oBaHus y 00YUYaIOIMIUXCSl COBEPIIEHCTBYETCS
AMOIMOHAJIbHBIN MHTEIUIEKT, MPEATOIAraronifnii ChOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOMIETO CHOCOOHOCTh TOHHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJETh HANpPAaBICHUS PA3BUTHUS COOCTBEHHOM 3MOLMOHANIBHOU cephl, ObITH
YBEPEHHBIM B ceOe;

CaMOpPETyJIMPOBAaHUSI,  BKJIOYAIONIETO  CAMOKOHTPOJb, YMEHUE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMHU, BKIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHHUIO LIETIU U YCIIEXY,



ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATh UCXO/S U3 CBOMX BO3MOYKHOCTEH;
AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE
JOPYTUX, YUUTBIBATh €r0 MPU OCYILIECTBICHUU OOILIEHHUS, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHMUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOILEHUS C
APYTUMH JTIOAbMHU, 3a00TUTHCS, IPOSBISATh UHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce npeaMETHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha MpHUMEpax poidb u MecTo (m3uku B (GOPMHUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PAa3BUTUNA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTHUYECKOM 1eATEIbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUEHHBIX (U3UUYECKUX MOJIeNICH: MaTepraabHas
TOUYKa, WHEpLHaJIbHAas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENOo, WACANbHBIA Tras,
MOJICI CTPOCHHUS Ta30B, KUIKOCTEH M TBEPABIX TEJN, TOYCUHBIM DICKTPUUECKUNA 3apsi
IpU pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SBICHUS (MPOLIECCHI) U OOBSICHITh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM ~ TEeOpuM  CTPOEHUsS  BEUIeCTBA U
AIIEKTPOJMHAMUKH: DPAaBHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJMHEHHOE ABM)KEHHE,
cBOOOMHOE TaJeHWE Tel, ABIKEHHE 1O OKPYXHOCTH, MHEPIUS, B3aUMOJCUCTBUE Tell,
b dy3usi, OPOYHOBCKOE NIBIKCHHE, CTPOCHHE JKHIKOCTEH W TBEPIBIX TEJ, M3MCHCHHE
o0béMa Ten npu HarpeBaHuUM (OXJAXKICHUH), TEIJIOBOE paBHOBECUE, HCIApEHUE,
KOHJIEHCAIusl, IUIABJIEHUWEe, KPUCTAITU3AIIMS, KUIIEHUE, BIAXXHOCTh BO3J/lyXa, MOBBIIICHUE
JABJICHUS Ta3a MPH €r0 HarpeBaHMH B 3aKPBITOM COCYZE, CBS3b MEXKAY IapamMeTpaMu
COCTOSIHHSI Ta3a B M30MPOIeccax, AEKTPU3alus Tell, B3aUMOACHCTBHE 3aps/I0B;

ONUCHIBATh MEXAaHUYECKOE JBI)KEHHE, HCHONb3ys (PU3UUYECKHE BEITUUYHMHBI:
KOOpJIMHATA, MYyTh, MEpPEMEIEHNEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC
TeNa, KUHETHYeCKas OJHEprusi, TNOTCHIUANTbHAs DJHEpPrus, MeXaHuuyeckas pabora,
MEXaHWYEeCKasi MOIIHOCTh;, MPH OMHCAHWU TPABHIBHO TPAKTOBATh (DU3HMUECKHI CMBICIT
UCIIONB3YEMBIX BEJIMYMH, HX OOO3HAYeHWs] M EOUHUIBI, HaXOAUTb (OPMYJIHL,
CBSI3bIBAIOLIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMKCHIBATh M3YUYECHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBHIE SIBIICHUS, MCIOJIb3YS
¢u3nyeckue BEIMUYMHBI: JaBIEHUE Ta3a, TeMIepaTypa, CPeAHssl KHHETHYeCKas dHEPTHs
Xa0THUYECKOTO JIBIKEHUSI MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOTUYECTBO
TEMJIOTHI, BHYTPEHHSsI JHeprusi, pabora raza, KOAXDOUIMEHT TMOJE3HOTO EHCTBUS
TEIUIOBOTO JBUTATENs; IMpPH ONUCAHUU IMPABWIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCIIOJIb3YeMbIX BEIWYMH, HUX OO0O3HAYEHUS W E€IUHUIBI, HaXOAUTh (OPMYJIBI,
CBSI3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMHU BEIHUNHAM;

OMHUCHIBATh M3YYCHHBIC DJIEKTPUYECKHE CBOICTBA BEIIECTBA M JJICKTPUUYECKUE



aBJeHUsT (TIPOIECCHI), HCMONB3Yysd (PU3NUECKHE BEIUYMHBL: DJIEKTPUUYECKUM 3apsj,
AIICKTPUYECKOE I0JIe, HAMPSHKEHHOCTH TOJIS, MOTCHIMAN, PAa3HOCTh MOTCHIIUAJIOB; IPH
OMKMCAHUHM TPABUIBLHO TPAKTOBAaTh (U3MYECCKUH CMBICT HCIIONB3YEMBIX BEIMYHMH, HX
0003HAUCHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIHUYUHAMH,

aHAIM3UPOBaTh GU3HUECKHUE MPOLECCHI U SBICHUS, UCTIOIL3Ys (PU3NYECKUEe 3aKOHBI U
IIPUHLUIIBL: 3aKOH BCeMUPHOTo Tsrotenus, I, II u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON HDHEPTrUU, 3aKOH COXpPAHEHUS WMIYJbCa, MPUHIUI CYNEPIO3UIUU CHJI,
IPUHIMI PABHOMPABUS WHEPIUAIBHBIX CHCTEM OTCUYETa, MOJICKYJISIPHO-KHHETUYECKYIO
TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHENW KWHETUYECKOW SHEPIHH
TEMJIOBOTO JBMIXKEHUS MOJIEKYJl C aOCOJIOTHOM TEeMIEepaTrypoil, TIEpBBIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHHS JJIEKTPUUYECKOTO 3apsa, 3akoH KyioHa, mpu 3ToM
pasnuyaTh CIIOBECHYIO (DOPMYIHpPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U
yciioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIIBI JIEUCTBHUS MAaIllMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB; pa3andaTh YCIOBUS UX 0€30MMaCHOTO UCIIOIh30BaHUS B IIOBCETHEBHOM KU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIICAOBAHMIO (DM3MUCCKUX SBJICHUHA U TIPOIIECCOB C
WCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUU, TpH OSTOM (OPMYIUPOBATH
npobjeMy/3agady W THIOTE3y Y4eOHOTO OKCIEpPHMEHTa, COOMpaTh YCTAHOBKY W3
PEJI0KEHHOT0 000PY1I0BaHUs, IPOBOJIUTH ONBIT U (DOPMYJIMPOBAThH BHIBOJIBI;

OCYIIECTBJIATh TPSIMbIC U KOCBEHHBIE M3MEPEHUS (U3MUYCCKUX BEIWYUH, IPU ITOM
BBIOMPATHh ONTHUMAIBHBINA CTIOCOO M3MEPEHHSI U MCTIOIB30BaTh U3BECTHBIC METOIBI OIEHKH
MOTPEITHOCTEN N3MEPEHNU;

UCCJIEIOBAaTh 3aBUCHUMOCTU MEXIYy (DU3NYECKUMU BEIMYUHAMH C HCIIOJIb30BAaHUEM
OPSIMBIX HU3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCUPOBATH PE3YIbTaTh
MOJTYYCHHOW 3aBUCUMOCTH (DM3WYCCKUX BEIMYMH B BUAE TAOMUI] M TpadHUKOB, JEIaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIICIOBAHMSI;

coOmro/iaTh mpaBuia 6€30MacHOro Tpyaa MPU MPOBEICHUH HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATENIbCKOM M MPOEKTHOM JAESTENIbHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTo 000pYA0OBAHUS;

pemarh pacuéTHhIC 3a7addl C SBHO 3aJaHHONW (PU3WYECKOH MOMACIBIO, MCIOJB3YS
¢usnueckre 3aKOHBI W TPUHIUIB, HAa OCHOBE aHajdW3a YCIOBHUS 3a7add BHIOMpATH
(bu3HUECKyI0 MOJIeb, BBIACIATh (PU3NUECKHE BEIHMUYUHBI U (HOPMYJIIBI, HEOOXOUMBIC IS
e€ peleHus, MPOBOJIUTH PACUETHl M OLEHUBATH PEATBHOCTh IOJIYYEHHOTO 3HAYCHUS
(bu3UYECKON BEIIMUUHBL;

permarh Ka4yeCTBEHHBIE 3a/ladd: BBICTPAWBATh JIOTUYECKA HEMPOTHBOPECUUBYIO
IIEMOYKY PACCYXICHHUI C OMOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pr3udecKue
SIBJICHUSI,

UCIIOJIb30BaTh NPHU pEHIeHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTHUHU JIJISA TIONCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMN U TIPEICTABIICHUS YIeOHOM
U HAyYHO-TIOMYJIApHOW WH(OpMAIMK, TMOTYYEHHONM W3 PAa3IUYHBIX HCTOYHUKOB,



KPUTHUYECKU aHATU3UPOBATH MOJy4aeMyI0 HH(POPMAIIHIO;

NPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOW >KWU3HHU IS
oOecrieueHusi 0€30MaCHOCTH TMpU OOpalieHuu C nOpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, IS COXPAHEHHS 3J0POBbsI W COOIIOJIGHUS HOPM SKOJOTHMYECKOIO
MOBEACHUS B OKPYKAIOILIEH CpEJIE;

paboTaTh B TpyMIE C BBIMOTHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH, MIaHUPOBATH
paboTy TpYIIIbl, pallMOHANIBHO PACTIPEEIATh 00S3aHHOCTU U IUIAHUPOBATh JIEATEIbHOCTh
B HECTAaHJIAPTHBIX CUTYalMsX, AJCKBATHO OLIEHMBATh BKJIaJ KaXXJOr0 W3 YYaCTHHUKOB
TPYIIbI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenus B 11 kJjacce mpeIMeTHBIC Pe3ysibTaThl HA 0a30BOM YypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TNpUMeEpax poib M MecTo (u3uku B GHOPMHUPOBAHUU
COBPEMEHHOM HayYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHUH,
B IPAKTUUYECKON NESITEIHHOCTH JIIOACH, 1EIOCTHOCTh U €AMHCTBO (PU3UYECKONW KapTUHBI
MHUpA;

YYUTHIBATh TPAHUIIBI MPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENeH: TOYSUHBIN
ANEKTPUYECKUI 3apsiji, JIyd CBETa, TOYEUYHBIM MCTOYHHUK CBETA, SAECpHAs MOJIEIb aToMa,
HYKJIOHHAs MOJIEJTb aTOMHOTO sI/Ipa MPHU pelIeHUur PU3NIECKUX 3a/1a4;

pacro3HaBath (GU3UYECKUE SIBJICHUS (ITPOIIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN ¥ KBAaHTOBOW (M3HWKHU: JJICKTPUYECKAash MPOBOIUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHYECKOE, MArHUTHOE [EWCTBUS TOKA, B3aUMOJCICTBUE MAarHUTOB,
ANEKTPOMArHWTHAsT UHAYKUHWSA, NEWCTBUE MArHUTHOIO MOJS HAa IPOBOJHUK C TOKOM U
JNBIDKYIIUUACS — 3apsii, JJICKTPOMArHUTHBIE KoJICOAaHMSI W BOJHBI, MPSMOJIUHEHHOE
pactmpocTpaHEHHE CBETa, OTpPaKEHHUE, MpeJoMIIeHHe, WHTephepeHIus, audpakmus u
MOJIApU3aIMsl CBETa, IUCIiepcusi cBera, doTodnexkTpudeckuii 3 dext (poroaddexr),
CBETOBOE JIaBJIEHUE, BO3HUKHOBEHHME JIMHEHYATOTO CHEKTpa aroMa BOJOPOJA,
€CTeCTBEHHAs U UCKYCCTBEHHAs PauOaKTUBHOCTB;

OTMUCHIBATh HW3YUYCHHBICE CBOWCTBA BeHIECTBA  (PJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHUE, DIECKTPUUYECKYIO MPOBOJUMOCTb PA3JIMUHBIX CpPEd) U 3JIECKTPOMArHUTHbBIC
sBJICHUs (TIPOIIECCHI), MCTOB3Ysl (U3MYECKUE BEIMYMHBI: IJICKTPUUECKHUH 3apsiji, cuia
TOKa, DJJICKTPUYECKOE  HAIpPSDKEHHE, JJIEKTPUYECKOE  CONPOTHUBJIIEHUE, PAa3HOCTh
MOTEHIIMAJIOB, AJEKTPOABIIKYIIAs cujia, paboTa TOKa, MHAYKIUS MAarHUTHOTO IOJIs, CUjia
Awmnepa, cuna JlopeHua, HWHAYKTUBHOCTh KAaTYIIKH, SHEPrUs JJIEKTPUYECKOrO U
MarHUTHOTO TIOJIeH, MEePUOJI U YacToTa KoJieOaHWW B KojeOaTenTpHOM KOHTYpE, 3apsia U
CWia TOKa B TMPOIECCEe TapMOHUYECKHX OJIECKTPOMArHUTHBIX KosieOaHuil, (QOKyCcHOe
pacCTOssHME M ONTHYECKas CWJIa JIMH3bL, IPU ONUCAHUM [PABUIBHO TPAKTOBATH
(U3UYECKHUI CMBICT UCIOIB3YEMbIX BEJIIMUUH, UX OOO3HAUCHUS W €IIUHMIIBI, YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTUMH BEIIMYNHAMU;



OTMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHHS MU TPOIIECCHI, UCIOJIB3Ys (PU3UUCCKUEC
BEJIMYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YaCTOTa CBETA, SHEPTHUS U
UMITYyJIbC (POTOHA, TMEPUO TMOoTypacnana, SHEPTHUs CBSI3M aTOMHBIX SACp, NMPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT WCIOJIB3yEMbIX BETUYMH, NX 0003HAUYCHUS H
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIONIME JAaHHYI (QU3UYECKYI0 BEIUYHUHY C
JPYTUMH BEJIMYMHAMU, BBIYUCIISATH 3HAUEHNE (PU3NUECKON BETUUUHBI;

aHATM3UPOBaTh GU3MUECKHUE TIPOIECCHI U SBICHHUS, HCTIOIL3Ys (PH3NUCCKUE 3aKOHBI U
MpUHIUIIEL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIIBHOTO W TapaICIBbHOTO COCIUHCHHUS
IIPOBOJHUKOB, 3aKOoH Jlxoyis—JIeHua, 3aKOH 3JIEKTPOMATHUTHOW WHAYKLIHWH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpoOCTpaHEHUsT CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI
IpPEJIOMJICHHSI CBETa, ypaBHEeHHME OiHITeHHa maia (orodddekrra, 3aKoH COXpaHEHUS
SHEPI'uH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpPAaHEHHUSI MAaCCOBOT0O YHCla, MOCTyJaThl bopa, 3aKOH pajuoakTUBHOTO pacliajia, Mpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBHIPAKECHHUE H
yCoBHs (TpaHMITBI, 00JIACTH) TPUMEHUMOCTH;

ONpeeNsATh HANpPaBJICHHE BEKTOpPA HWHAYKIIMM MAarHUTHOTO ITOJISI TPOBOJHHKA C
TOKOM, CUJIbl AMmnepa u cuiibl Jlopenna;

CTPOUTh W OIKCHIBATh HM300paKEHHE, CO3/1aBaEMOEC IIJIOCKUM 3€pPKaJIOM, TOHKOU
JIMH301;

BBITIOJTHATH AKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SIBIICHUM M MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH: TpH 3TOM (OPMYIHPOBATH
npoOiieMy/3ajadyy M THUIOTE3y Y4e€OHOro DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEITI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs! (PU3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAaIbHBIN CIIOCO0 M3MEPEHHS U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLICHKU
IIOI'PEIIHOCTEN U3MEPEHNUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIWYMH C HWCIOJIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPpU OTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCUPOBATh PE3yIbTaThI
MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYWH B BHJIC TaOJIUIl U TpaduKoOB, JeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0OBAHHUSI;

coOJiroAaTh mpaBuiia 0€30MacHOTO TPy/Aa MPU MPOBEACHUU UCCIEIOBAHUM B pamMKax
y4eOHOTO DJKCIEPUMEHTa, y4eOHO-HCCIEIOBATEIHCKON W TMPOEKTHON JEATETHHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a0OPaTOPHOTro 000pYAOBAHUS;

pemaTth pacuéTHpIe 3a7a4d C SBHO 3aJIaHHOW (HU3NYECKOW MOJCNBbI0, HUCMOJb3Ys
du3nUecKrue 3aKOHBI M TPHUHIIUIBIL, Ha OCHOBE aHajdM3a YCJIOBHUS 3aJadd BBIOMpATh
(bU3UYECKYI0 MOJECIb, BBIACIITh (DU3NUECKUE BEIIMUUHBI U POPMYJIIbI, HEOOXOAUMBIE IS
e€ peleHus, MPOBOIUTH PACUETHI W OIEHWBATH PEATHHOCTH IMOIYYEHHOTO 3HAYEHUS
(bu3UYECKON BEIIMUUHBL;

pemaTh KayeCTBEHHBIE 3aJlaud: BBICTPauWBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYXIACHHUI C OMOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUe
SIBJICHUSI,



UCIIOJIb30BaTh TPHU pEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HWH(OPMAIMOHHbBIC
TEXHOJIOTUU JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUU U MPEICTaBICHUS yUeOHOM
W HAy4YHO-MOMYJSPHOM HHQpOpMAIUK, TMOJYYEHHONM W3 pPa3IUYHBIX HCTOYHHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyr0 HH(OPMAITHIO;

OOBSCHATH TMPHUHIUIIBI JIEUCTBHS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMWCTB,
pasznuyaTh yCI0BUs X 0€30MaCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HH;

NPUBOJUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(OU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHUE TEXHUKU U
TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3UKE B TOBCEIHEBHOW >KWU3HHU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuu C npubopaMM U TEXHUYECKUMU
YCTPOMCTBAMHM, IS COXPAHEHHS 3J0POBbSI U COOIIOJICHUS HOPM DSKOJOTHYECKOIO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyMIe C BBHIMOTHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATH
paboTy TpyIIibl, pallMOHAIBHO PACTIPEEIATh 00S3aHHOCTU U IUIAHUPOBATh JIEATEbHOCTh
B HECTaHJIAPTHBIX CUTYyallUsIX, AJE€KBATHO OLICHMBATh BKJaJ KaXXJOr0 W3 YYACTHUKOB
TPYIIbI B PELICHUE paccMaTpUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

n/n

Paszpen 1. PU3ZUKA U METO/JIbI HAYYHOTI'O IIO3HAHUA

1.1

HanmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

dusuka 1 METOBI
HAaYYHOTI'O IMO3HAHUS

Hroro no pazneny

Paszgen 2. MEXAHUKA

2.1

2.2

23

Kunematuka

JnHamMuka

3aKOHEI
COXPaHEHUS B
MEXaHUKE

Hroro no pasaciny

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

3.2

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUH

OCHOBBI
TEPMOIMHAMHUKHU

KoanuyecTBO 4acos

Bcero

18

10

KoHnTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

JuiekTpoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/U9ATW1KSE

https://m.edsoo.ru/BOC4C7J3K

https://m.eds00.ru/O8D5SO0P60O

https://m.edsoo.ru/N7L60O5UOR

https://m.edsoo.ru/N50708C1J

https://m.edsoo.ru/Y3X3B8HIR




ArperaTHble
COCTOSTHUS

3.3 5 https://m.edsoo.1u/H5Y0Y6UON
BelecTBa. Pa3oBbIe
TIePEXOIBI
Hroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DIIEKTpOCTaTUKA 10 1 1 https://m.edsoo.rw/L6V2T3IW4D
ITocTosiHHBIH
4p  NCKIPHICCKMITOR 12 1 1 https://m_edsoo.r/D1PODSNOV
Toku B pa3muyHbIX
cpenax
Hroro no pasneny 22
Pe3epBHOE Bpems 2 https://m.edsoo.ru/POC60OSE6S
OBUIEE KOJIMYECTBO
YACOB IIO 68 4 4

[TPOI'PAMME



11 KIIACC

HauMmenoBauue KoauuecTBo uacoB

Ne duexkTpoHHbIe (LM(pPOBHIE)
Pa3aejioB U T€EM KonTpoJbHbIe IIpakTHyeckne

n/n Bcero o0pa3zoBaTejbHbIe pecypehbl
NporpamMmmasI padoThI padoThI

Paznea 1. JIEKTPOJAUHAMUKA

MarunurtHoe nose.

1.1 DneKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHIYKIUS
Hroro no pazgeny 11

Paznen 2. KOJIEBAHUSA U1 BOJIHBI

MexaHudeckue u
2.1 3JIEKTPOMAarHUTHbIE 9 1 https://m.edsoo.ru/POC100X1V
Kosie0aHus

Mexauuueckue u

2.2 3JIEKTPOMArHUTHBIE 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo0.ru/RSL.ISONSW
Hroro no pasneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CITELIHATbHOMN

3.1 TEOpUn 4 1 https://m.edsoo.ru/Q3T7Z8RIR
OTHOCHUTEJIBHOCTH
Hroro o pazueny 4

Pasznen 4. KBAHTOBASA ®U3UKA



DJIeMEHTHI KBAHTOBOU

4.1

OIITUKHU
4.2 Ctpoenue aToma
4.3 ATOMHOE PO

Hroro no pazgeny

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 OneMEeHTBl aCTPOHOMUU
' U acTpO(H3HUKH

Hroro no pazgeny

Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

O06o0maromee
MTOBTOPCHHE

6.1

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

5

15

7

4

68

1

https://m.edsoo.ru/P4G8V5U4Z

https://m.edsoo.ru/X1G1M9Q31

https://m.edsoo.ru/D8Y6E8T4W

https://m.edsoo.ru/W2W3W2Y5C

https://m.edsoo0.ru/G4V7A6T4L

https://m.edsoo.ru/A1Y1X0T3P




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC

Ne
n
/
n

Tema ypoka

®du3uka — HayKa 0 IpUpo/IeE.

HayuHnble MeTO/IbI TO3HAHUS
OKPY’KaI0IIIEer0 MUpa

Poins 1 MecTo dpu3uku B
(hopMupoBaHUH
COBPEMEHHOM HAYYHOUN
KapTHHBI MUDA, B

HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH

moaen

MexaHndecKkoe ABIKCHIE.
OTHOCHUTENBLHOCTD
MEXaHUUYECKOT'O JBWKCHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMepHOE
MPSMOJIMHEUHOE JBUKECHUE

PaBHOyCcKOpeHHOE
MPSIMOJIMHEMHOE JIBU)KEHHE

CBobOogHOE TIaZIcHHE.
YckopeHnue cBOOOTHOTO
ImaCHUuA

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHUS

DJIeKTPOHHBbIE
ungposbie
o0pa3oBaTe/bHbIE

pecypcebl

https://m.edsoo.ru/E217J5
M0Q

https://m.edsoo.ru/M9G2U
7G3Y

https://m.edsoo.ru/P6K2M
1J8Y

https://m.edsoo.ru/T1K7L3
Wo6W

https://m.edsoo.ru/P1K4R5
T8E

https://m.edsoo0.ru/D8Y00Q
3J8C




10

11

12

13

KpuBonuHeliHOe 1BUKEHHE.
JIBM>KEeHHE MaTepuaIbHOU
TOUKH I10 OKPY>KHOCTH

[IpuHOAIT OTHOCUTENBHOCTH
lNanunes. MaepuuansHble
cuctemsl orcuera. [lepBbiit
3akoH HproTOHA

Macca tena. Cuna. [Ipunuun
cynepnosuiuu cui. Bropon’
3aKkoH HproToHa mis
MaTepUaIbHOU TOUKH

Tperur 3axkoH HproTOHA 1151
MaTepHaIbHbIX TOUYEK

3aKOH BCEMHPHOTO
TaroreHusi. Cuma TSKECTH.
[TepBas kocmuueckast
CKOPOCTh

Cuna ynpyrocta. 3akoH
I'ykxa. Bec Tena

Cuna tpenus. KoapduuueHnt
Tpenus. Cuna
COIIPOTHBIICHUS TIPH
JIBYDKEHUH TEJa B )KUIKOCTH
WIIN Ta3e

https://m.edsoo.ru/I.200X
7X5R

https://m.edsoo.ru/E2TSA6
R2R

https://m.edsoo.ru/C6Y 314
T90

https://m.edsoo.ru/F3L.2E1
N8O

https://m.edsoo.ru/Y7V6A
910U

https://m.edsoo.ru/S107Y
6740

https://m.edsoo.ru/O71377
O5R




14

15

16

17

IToctynarensHoe u
BpAILIATEIBHOE IBUKECHHUE
a0COJIIOTHO TBEPAOTO TEa.
MowmeHnT cuisbl. [lnedo cuiel.
VYcnoBus paBHOBECHUS
TBEPJOTO TeNa

NMnynsc MaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepHUaJIbHBIX TOYEK.
Nmmynbe cuinbl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUXECHUE

PaGoTta 1 MOIITHOCTH CHUITBIL.
Kunernueckas sHeprus
MAaTepUaIbHON TOUKH.
Teopema 06 n3mMeHeHUN
KMHETUYECKON SHEPrUn

[TorenumanpHas 3Heprus.
[TorenumanpHas SHEPTUs
yIpyro aeopMHUpoOBaHHOW
npyxuHsl. [lorennuanbHas
SHEPTHUs Tea BOIU3U
MTOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/F7P3NO
X1K

https://m.edsoo.ru/HSD7T
0B4E

https://m.edsoo.ru/P1V3K
SWI1P

https://m.edsoo.ru/ W8AT7F
TM5D




18

19

20

21

22

23

IToreHnuaabHBIE U
HEMOTEHIUAJIbHbIE CHUJIIBI.
CBs13b paboOTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUH

JIaGoparopHas paboTa
«HccnenoBanue CBA3U
pabOThI CHITBI C H3MEHEHHEM
MEXaHUYECKOM SHEPrHH Tela
Ha MPUMEPE PaCTHKEHHS
PE3UHOBOTO KI'YTa

AJIMUHHUCTpATUBHAS
KOHTpOJIbHast padboTta 3a |
TPUMECTP

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHIECKOM
Teopuu. bpoyHoBckoe
nskenue. uddyszus

Xapakrtep JBUKEHUA U
B3aUMOJICHCTBUS YaCTHI]
BelecTsa. Mozaenu
CTPOEHUS Ia30B, XKUIAKOCTEU
U TBEPABIX TEII

Macca MonexyiI.
KonmuecTBo BemiecTna.
[TocTostHHas ABoraapo

https://m.edsoo.ru/Z607T1
YOW

https://m.edsoo.ru/USKSR
2F8U

https://m.edsoo.ru/T7K9U
6POU

https://m.edsoo0.ru/ W9Y8G
6N2B

https://m.edsoo.ru/B9Z2W
TH6V

https://m.edsoo.ru/X6P9D
004R




24

25

26

27

28

29

30

TennoBoe paBHOBECHE.
Temneparypa u eé
n3Mmepenue. [kana
temrepatyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AOGcomoTHas TemMrepaTtypa
Kak Mepa CpeHein
KMHETUYECKON SHEPIUU
JBIKEHUS MOJIEKYII.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlanbToHa. ["a30BbIe
3aKOHBI

JIaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH MEXIY
napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

H3onporiecchl B uieaibHOM
rase u ux rpaguueckoe
MpeACTaBICHUE

BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOH
CUCTEMBI B CTIOCOOBI €€’
n3MeHenus1. KomnuectBo
TEIUIOTHI U pabdoTa.
BnyTtpeHnHss sneprus
OJIHOATOMHOT'0O U€aJIbHOTO

https://m.edsoo.ru/SOHT7N
0C9G

https://m.edsoo.ru/P8Z7G8
WI1B

https://m.edsoo.ru/T1D8S6
I0W

https://m.edsoo.ru/O2B9U
2D3K

https://m.edsoo.ru/I2K2B2
K9B

https://m.edsoo.ru/K6V3IN
5R4H

https://m.edsoo.ru/V7F1C7
N4Z




31

32

33

34

35

36

37

rasa

Bunael Teruionepenaun

VY eapHas TEIIOEMKOCTD
BemecTBa. KommaecTso
TETUIOTHI TIPH
TerIonepeaaye.
AnmabaTHslif Iporecc

IlepBb1it 3aK0H
TEPMOJUHAMUKHU U €r0
IIPUMEHEHNE K
n3omnpouneccam

Heob6parumocts nporeccor
B npupoje. Bropoii 3akoH
TEPMOAMHAMUKH

[Ipunuun nevicteus u KIT/
TEIJIOBOM MAIlIMHBI

Hukn Kapno u ero KIT[{

DKOJIOTHYECKHUE HpO6HeMI>I
TCINIOOHCPICTUKHU

https://m.edsoo.ru/X3N2U
0B8H

https://m.edsoo.ru/B6M9Z
6E6Z

https://m.edsoo.ru/C2WO0B
8N9B

https://m.edsoo.ru/Y219P2
D8R

https://m.edsoo.ru/M5V2V
8Q3K

https://m.edsoo.ru/POBSH2
R70

https://m.edsoo.ru/M9LIK
212D




38

39

40

41

42

43

44

45

O6o06maromuit ypok
«MonekynsipHas (pu3MKa.
OCHOBBI TEPMOIMHAMUKI

AJIMAHHCTpaTUBHAS
KOHTpOJIbHAs paboTa 3a Il
TPUMECTP

[TapooGpazoBanue u
KoHJleHcanus1. Mcnapenue n
KHUIIEHHE

AGcomoTHas U
OTHOCHTEJIbHAS BIAXKHOCTb
BO3ayxa. HacelleHHbIN niap

TBepnoe Teno.
Kpucramnmueckue n
amop(HbIe Tena.
AHM30TpONUS CBOWCTB
kpuctamioB. Kuakue
kpuctaasl. CoBpeMEHHbIE
MaTepHabl

IInaBnenue u
KpUCTa/UIM3alus. Y AeabHas
TEIUIOTA IUIABIICHHUS.
CyO6nmumarust

YpaBHEHHE TEILIOBOTO
OaylaHca

DneKkTpu3alus Tel.
DnekTpuyeckur 3apsia. [[Ba
BH/JIA DJICKTPHUICCKHIX
3apsiioB

https://m.edsoo.ru/J3POM3
MU

https://m.edsoo.ru/T5D8B
2H8P

https://m.edsoo.ru/L6P7V0
V5K

https://m.eds00.ru/O0Z1Y
4T7V

https://m.edsoo.ru/Y110X4
O2N

https://m.edsoo.ru/I2D111
B7Z

https://m.edsoo.ru/Z1E3H5
NIR

https://m.edsoo.ru/F60O5V
4G7T




46

47

48

49

50

51

IIpoBogHNKY, TUAIEKTPUKH
U TIOJTyTIPOBOJHUKHU. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO
3apsza

B3anmopneucTeue 3aps10B.
3akon Kynona. Toueunbin’
AIEKTPUYECKUU 3P

Hanpsoxeénnoctb
NEKTPUYECKOTO TTOJI.
[TpuHuMn cynepno3uuuu
JJIEKTPUYECKUX TIOJIEH.
JInHuu HanPSKEHHOCTH

Pab6oTa cun
AJIEKTPOCTATHUECKOTO TIOJIS.
IToreunuan. PasHocTb
MMOTEHIIHATIOB

[IpoBOIHMKYN M AUDIIEKTPUKHU
B DJIEKTPOCTATHYECKOM II0JIE.
JusnexTpudeckas
IIPOHULIAEMOCTD

DNEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/Y3C60
902E

https://m.edsoo.ru/C7L3D
2A3E

https://m.edsoo.ru/L6HS5X
6VOF

https://m.edsoo.ru/Y3S7V
905E

https://m.edsoo.ru/V6B9B
9C2F

https://m.edsoo.ru/T9S4S0
D9Z




52

53

54

55

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

JlaGopaTopHas pabota
"U3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaTopa"

[Tpuniun nericTBus u
MIpUMEHEHNE
KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arapara,
CTPYHHOTIO IIPUHTEPA.
DneKkTpocTaTH4ecKas
3amura. 3a3eMIeHue
3IEKTPONPUOOPOB

DIEKTPUUYECKHM TOK,
YCJIOBHSI €TO
CYIIIE€CTBOBAHUSI.
[TocTostHubIM TOK. Cuita
Toka. Hanpsbxenue.
Conporunenue. 3akon Oma
JUISl y4acTKa LENH

https://m.edsoo.ru/U1P2A
6M4T

https://m.edsoo.ru/USASV
STON

https://m.edso0.ru/Q4G7F
3C8X

https://m.edsoo.ru/R1D0X
4D2D




56

57

58

59

60

[TocnenoBarenbHoe,
napasiesIbHOe, CMELIaHHOE
COEZIMHEHHUE NTPOBOIHUKOB.
JIaGoparopHas paboTa
«M3ydyeHne cMeImanHoro
COCIMHEHUS PE3UCTOPOBY

PaGora 1 MOLIHOCTH

AIEKTPUIECKOTO TOKA. 3aKOH

Hxoyns-Jlenna

3axod Oma 11 TOJITHOM

(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. KopoTtkoe 3ambIKaHue.

JlabopaTopHas pabota
«3mepenne DJ1C
HCTOYHHKA TOKA U €T0
BHYTPCHHETO
COIIPOTHBIICHHSI

Pe3epBHbIii ypok.
KonTponbnas pabota no
teMe "DnekTpoauHamMuka /
Bceepoccuiickas
MpoBepoyHas pabora

O6o0maromuii ypok
«DNEeKTPOIMHAMUKAY»

0.5

0.5

https://m.edsoo.ru/E6M2W
TW7S

https://m.edsoo.ru/FOP117
R3B

https://m.edsoo.ru/A3WIOH
0E7R

https://m.edsoo.ru/COP3M
IKI1P

https://m.edsoo.ru/C110M2
BL




61

62

63

64

65

DneKTpOHHAas MPOBOUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTD
COINIPOTHBIICHUS METAIIIIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DNEeKTPUIECKUH TOK B
BakyyMme. CBOUCTBa
ANEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH, UX
coOCTBEHHas U MpUMeCHas
npoBoAMOcTh. CBOMCTBA
p—n-nepexona.
[TomynpoBoAHUKOBBIE
prOOpPbI

DNeKTpUYECKUN TOK B
pacTBOpax M paciiaBax
JIIEKTPOJIUTOB.
DnekTporuTHYecKas
aucconuanus. DIeKTPOIIn3

DNEeKTPUYECKUH TOK B rasax.
CaMOoCTOSTENIHHBIN 1
HECAMOCTOSITEIIbHBIN Pa3psil.
Monnus. [1nazma

https://m.edsoo.ru/H7X1W
SB7N

https://m.edsoo.ru/M7X2N
2F9U

https://m.edsoo.ru/N7T4N
7L6C

https://m.edsoo.ru/Z4G7R
716D

https://m.edsoo.ru/Z8P8F7
F4pP




DneKkTpudeckre mpudopsl U
YCTPOMCTBA U UX

https://m.edsoo.ru/N9H213
66  TpakTHYEeCKOE MPUMEHEHUE. 1 R1S
[TpaBuna TeXHUKH
0€30I1aCHOCTH

KonTponbhas padora no
TeMe «DIIEKTPOCTATHKA.

https://m.edsoo.ru/Q3H4L

67  IloCTOSIHHBIN JIEKTPUUECKHIT 1 1 OK6L

ToK. Toku B Ppa3IuYHBIX
cpeaax»

Pe3epBHbIii ypok.
https://m.edsoo.ru/C3X1IN

ON1U

68  OO0oO6maIHil ypOoK 10 1
temaM 10 knacca

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 08 4 4



11 KIIACC

Ne
n
/
n

Tema ypoka

ITocTosTHHBIE MAarHUTHI K UX
B3aHUMOJCHUCTBUE.
MaruautHoe nosie. Bektop
MarHuTHOM MHIYKITHH.
JIMHN MarHUTHOH
WHIYKITAW

MarsuTHoe 1oJne
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB C TOKOM

Jlaboparopnas pabota
«/3y4eHne MarauTHOTro
0JIs1 KaTyILIKH C TOKOM»

JleficTBHE MarHuTHOTO MOJISI
Ha MPOBOJHUK C TOKOM.
Cuna Amnepa.
JlaGopatopHas pabota
«HccnenoBanue gericTBUSA
MOCTOSITHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleficTBHE MarHuTHOTO TMOJISI
Ha JBHXKYIIYIOCS
3apsKeHHYH0 yactuny. Cumna
Jlopenmna. Pabota cumbl

KoauuyecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcesl

https://m.edsoo.ru/HOU4E7

X4E

https://m.edsoo.ru/V1Z3R3

12

https://m.edsoo.ru/H8C7R2

H5W

https://m.edsoo.ru/EQLOJ1

L8U

https://m.edsoo.ru/T5SH1A1

ATM



Jlopenua

DJIeKTpOMarHuTHas
uHaykus. [lorok Bekropa
MarHuTHOM uHayKmu. J1C
MHAYKIHUU. 3aKOH
ANEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopatopHas pabota
«HccnenoBanue sIBJICHUS
ANEKTPOMATHUTHOMN

WHTY KA

NHnyKTUBHOCTD. SIBIIeHUE
camonnaykuuu. 9J1C
CaMOMHIYKIUU. DHEPIust
MAarHUTHOTO TOJIS KaTYIIKA
C TOKOM.
DIIeKTPOMarHUTHOE TOJIe

https://m.edsoo.ru/T1T5A0

DON

https://m.edsoo.ru/I1IM705

N2H

https://m.edsoo.ru/L8WSI1

ay



10

11

12

TexHuueckne ycTpoicTa u
UX IPUMEHEHUE!
MIOCTOSIHHbIE MATrHUTHI,
ANEKTPOMArHHUTHI,
ANEKTPOABUrATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIUOHHAS
Meyb

O6o6mmarmui ypok
«MarHuTtHoe nozJe.
DJIeKTpOMarHuTHas
WHIYKIIHSD

KoHnTtponbhas padoTa mo
TeMe « MarHuTHOE ToJIe.
DneKTpoMarHuTHasI
UHTYKIUS

CB00OOIHBIE MEXAaHUYECKHE
KoJjebanus. ['apmoHUecKre
KoJIeOaHus. Y paBHEHUE
rapMOHUYECKHX KOJICOaHUIA.
[IpeBpaiieHue sHeprun

https://m.edsoo.ru/U2F2B2
O2R

https://m.edsoo.ru/I0BO0D4
UlD

https://m.edsoo.ru/Q9HSN
9veT

https://m.edsoo.ru/N2ATA
5T60




13

14

15

16

JlaboparopHuas padoTa
«HccnenoBanne
3aBHCUMOCTH IIEPHO/IA
MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH U
MacChl Ipy3a»

KonebaTenbHBIW KOHTYD.
CBoOogubIe
3JICKTPOMArHUTHBIC
KOoJIEOAHHS B HI€aTLHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHanorust Mexuy
MEXaHUYECKHMU U
AJIEKTPOMATrHUTHBIMH
KOJICOAHUSIMH

®opmyna Tomcona. 3aKkoH
COXPaHEHHUS SHEPTUU B
uearbHOM KOJieOaTeTbHOM
KOHTYpE

IIpencraBnenue o
3aTyXarolux KoJIeOaHUsX.
BrinyxieHHbBIC
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHyXk1eHHBIE
AIIEKTPOMATrHUTHBIE
KoeOaHus

https://m.edsoo.ru/K107Y
3K9U

https://m.edsoo.ru/VOJ3T1
W9H

https://m.edsoo.ru/H1V3C
8NSE

https://m.edsoo.ru/F174T1

78V



17

18

19

20

IlepeMeHHBIN TOK.
CunycounaanbHbIU
TIEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAUYCHHUE
CUJIbI TOKA U HAIPSKEHUS

Tpancdopmarop.
[TpousBomacTBO, Iepeaaya u
noTpeOIcHue
AIIEKTPUYECKON YHEPTUI

YcerpolicTBo 1
MPAKTUYECKOE MPUMEHECHHE
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, IMHUU
ANEKTpoIeperay

OKOJIOTUYECKUE PUCKU ITPU
TIPOM3BOJICTBE
anektposHepruu. Kynerypa
HCTIONTb30BAHUS
JJIEKTPOIHEPI U B
HOBCETHEBHOM KH3HU

https://m.edsoo.ru/C2I5V5
L6F

https://m.edsoo.ru/P8T9P3
E31

https://m.edsoo.ru/J3L8B2
KIM

https://m.edsoo.ru/Z8K 803
H5K



21

22

23

24

25

26

27

MexanndecKkre BOJHEI,
YCJIOBHUSI pacpOCTPaHECHUSI.
[Tepuoa. Cxopocthb
pacnpoCcTpaHEHHUS U JJIMHA
BOJIHBI. [Tonepeunsie u
MPOJI0JIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

3J'I€KTpOMaFHI/ITHI>I€ BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[IIxana 3;eKTpOMarHUTHBIX
BOJIH

[IpuHUUIIBI paTuOCBA3U U
TeleBuacHHA. Pa3BuTne
CPEICTB CBS3HU.
Pagnomoxamnus

AJIMUHHCTpaTHUBHAs
KOHTpOJIbHAsI paboTa 3a [
TPUMECTP

[Ipamonuneitnoe
pacrnpocTpaHEeHHE CBETa B
OZHOPOJHOM Cpene.
ToueuHbIM HCTOYHUK CBETA.
JIyu cBera

OTtpaxeHue cBera. 3aKOHBI
OTpPaKCHHSI CBETA.
[TocTpoenue n3o0pakeHUH
B TUTOCKOM 3€pKalie

https://m.edsoo.ru/Q1U3Z7
T0S

https://m.edsoo.ru/E3S3D6
L6J

https://m.edsoo.ru/S3VOL6
F1G

https://m.edsoo.ru/O6J1L7
787

https://m.edsoo.ru/BSW7Z
4K9G

https://m.edsoo.ru/Z7WS5T
8A7B

https://m.edsoo.ru/V5F9T1
B2S
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29

30

31

32

33

34

IIpenomieHune ceera.
[TonHOE BHYTpEHHEE
otpaxenue. [IpenenbHbIH
YTOJI TIOJIHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota
«3mepeHune nokasaresns
IIPEJIOMIICHUS CTEKIIA»

JInn3sl. IlocTpoenue
MU300paXCHUH B JIUH3E.
®opmysia TOHKON JIUH3BI.
VYBennueHue JTMH3bI

JlaGopaTtopnast pabota
«HccnenoBanue CBONMCTB
HU300paKCHHUH B JIMH3aX)

Jucnepcus cBera.
CrnoxHbIi cocTaB 6e10ro
cgera. L[Ber. JIabopaTopHas
pabora «Habmronenue
JIMCTICPCHH CBETa»

Wurepdepennms caera.
Hudpakuus ceera.
Judpakuuonnas pemeérka

ITonepedyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

https://m.edsoo.ru/R7B9T3
Q3U

https://m.edsoo.ru/A4M9R
4A8Y

https://m.edsoo.ru/F7Y9J1
QoT

https://m.edsoo.ru/B2L40Q4
UsJ

https://m.edsoo.ru/X4W6F
1E4N

https://m.edsoo.ru/R1C4V3
BOE

https://m.eds00.1u/S2Q5G8
P1U



35

36

37

38

39

40

41

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NpPUMEHEHUs

['panu1bl TPpUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
ITocTynaTel cnenuansbHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH.
3aMeJIeHre BPEMEHH 1
COKpaIICHUE TJTUHBI

OHeprus U UMIyJIbC
PENSITUBUCTCKOW YaCTHULIBI.

CBs13b Macchl ¢ YJHEPTUEH U
UMITYJIBCOM. DHEPTHS TIOKOS

AJIMUHUCTpaTUBHAS
KOHTpOJbHas padora 3a 1
TPUMECTP

®otonsl. opmyina [manka.
DHeprus U UMIyJabC GOoToOHA

OTkpbITHE U HCCIIEA0BAHNE
dororddekra. OnbiTer A. T

CromneroBa

https://m.edsoo.ru/Q10Q1L0
B4N

https://m.edsoo.ru/C7L8V0
E2H

https://m.edsoo.ru/W8ROE
3X8Y

https://m.edsoo.ru/V3IK7A
4NSI

https://m.edsoo.ru/N2A2H
6D3B

https://m.edsoo.ru/L3FOP3
L4T

https://m.edsoo.ru/C9AS5T9
Q2D




42

43

44

45

46

47

3akonsb! poTodddexra.
VYpaBHeHue DUHIITEHHA 15
dotorddexra. «KpacHas
rparuia» Gororddexra

Jasnenue ceera. OnbIThl I1.
H. JleGeneBa. Xummueckoe
JISUCTBHE CBETA

TexHuueckue yCcTponucTBa u
IIPAKTUYECKOE IPUMEHEHUE:!
¢doroanemeHT, HoTOAATUHK,
coJiHe4Hast OaTapes,
CBETOAMOJ

Perienue 3aga4 mo reme
«DIeMEHTBI KBAHTOBOM
OIITHKWN

Mopens atoma ToMcoHa.
OmneiTer Pesepdopna mo
pacCesHUIO 0-YaCTHIL.
[Inanerapnas moziens aToma

ITocTynatel bopa

https://m.edsoo0.ru/G7K0G
IWOoP

https://m.edsoo.ru/P3W4S6
727

https://m.edsoo.ru/J5S0D8
E3E

https://m.edsoo.ru/M7V6N
4H1X

https://m.edsoo.ru/Y8U3F2
2z

https://m.edsoo.ru/V7D8ES
G6V




48

49

50

51

52

N3nydenne u norioumeHne
(hOTOHOB TpH TIEPEX0Ie
aToOMa C OJTHOTO YPOBHS
SHEPruu Ha pyrou. Buasl
CIIEKTPOB

BoaHOBEIE cBOMCTBA
yactull. Bonnsl ne bpouis.
KopmyckyisipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

OTtkpsITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopaa o
OTIpe/IeNIEHUI0 COCTaBa
PalMOaKTUBHOTO U3ITyUYSHHS

CaoricTBa anbda-, 6era-,
FaMMa-H?;J'Iy‘IeHI/IfI. BJ'[I/I?[HI/IG
pa}II/IoaKTI/IBHOCTI/I Ha
’KMBBIC OPTraHU3MBbI

OTkpbITHE IPOTOHA U
HenuTpoHa. M30toms!.
Anbda-pacna.
ONEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacra.
I'amma-uznydenue

https://m.edsoo.ru/M6X20
2M5Q

https://m.edsoo.ru/K8ESH2
V2F

https://m.eds00.ru/A919Q7
YON

https://m.edsoo.ru/T1X9A4
Y1G

https://m.edsoo.ru/F5SC1P8
E3F




53

54

55

56

OHeprus CBA3U HyKIOHOB B
anpe. SlnepHble peakluy.
SlnepHbId peakTop.
[Tpobnemsbl, MepcreKTUBHI,
JKOJIOTUYECKUE ACTIEKTBI
AIEPHOU SHEPrETUKH

DJIEMEHTAPHBIE YACTULIBI.
OTKpbITHE IO3UTPOHA.
MeTtobl HAOMIOACHUS U
perucrpauuu
AJIEeMEHTapHbBIX YACTHII.
Kpyrusiit cron
«DyHIaMEHTAIIbHBIC
B3anuMOJICUCTBHU. ENUHCTBO
(hU3UIECKON KapTHUHBI
MHUpa»

OTanbl pa3BUTHUS
actponomuu. [Ipuknagnoe u
MHPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHMHU. Bun
3Be3qH0r0 HeOa. Co3Be3 s,
SPKUE 3BE3/bl, INTAHETHI, UX
BUJIUMOE JIBIKCHHE.
ComHeuHas cucTemMa

Comune. Congeynas
AKTUBHOCTDE. VICTOUHUK
sHepruu CoJiHIIa U 3BE3]

https://m.edsoo.ru/L2G5V9
DIL

https://m.edsoo.ru/X6R3T3
S3S

https://m.edsoo0.ru/O301U
3HI1P

https://m.edsoo.ru/X7M8H
109Y




57

58

59

60

61

3BE3b1, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI

rJIaBHOW

MOCJIENOBATENLHOCTH.

BHyTpeHHee cTpoeHue 1
3B€31. COBpeMEHHbIE
MIPEJICTABICHHSI O

MIPOUCXOXKICHUU U

sposrony CoTHIIA U 3BE3]

Miaeunbii [lyTe — Hama
I'amaktuka. Ilonoxenue u
nemxenne CoHia B
I'amakTtuke. ['anakTukm.
Yepuble ObpIpbI B AAPAX
raJTakKTHK

Bcenennas. Pazberanue

ranaktuk. Teopus

bonpmioro B3peiBa. 1
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6ieMbl
aCTPOHOMHUHU

NtoroBas KOHTpoOJIbHAS
pabora

https://m.edsoo.ru/C21L.2C9
AQV

https://m.edsoo.ru/Y6X6U
2P6A

https://m.edsoo.ru/LOISV8I
4U

https://m.edsoo.ru/U4F80Q0
E8O

https://m.edsoo.ru/Y6Y9D
4G7X




62

63

64

65

66

O6o0matomuii ypok. Pons
(U3UKU U aCTPOHOMUU B
SKOHOMMYCCKOM,
TEXHOJIOTHYECKOM,
COIIMAILHOM 1 3TUYECKOM
cdepax AesTeTbHOCTH
YyeJI0BeKa

O6o06matomuii ypok. Pois
U MeCTO (PU3HUKH U
ACTPOHOMMH B
COBPEMEHHOM HAYYHOU
KapTUHE MHUpa

O6o06matomuii ypok. Pois
(bu3HYeCcKoit TeOpHUH B
dbopmupoBaHUU
MPEJACTaBICHUI O
¢u3uueckoil kKapTHHE MUpa

O6o06matomuii ypok. Mecto
(bU3HYECKOI KapTUHBI MHpa

B 001IEM Py

COBPCMCHHBIX €CTCCTBCHHO-

Hay4HBIX IIPEICTaBICHUN O
IIpUpOaE

Pe3epBHBIiT ypOK.
MarsauTHoOE€ 1oje.
DJIeKTpOMarHuTHas
WHY KLU

https://m.edsoo.ru/M5A4P
6TIM

https://m.edsoo.ru/JIN2H3
EOV

https://m.edsoo.ru/I4W6M
0w4z

https://m.edsoo.ru/M508T
0BOY

https://m.edsoo.ru/TOX1E6
CIN




PesepsHblii ypok. OnTuka.
67  OcHOBBI CIEIIMATIBHOM
TEOPUU OTHOCUTEIILHOCTHU

Pesepnslii ypok. KBanrosas
68  (usHKa. DIEMEHTHI
ACTPOHOMMHU U aCTPOPHU3UKU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/M4J2B7
W8P

https://m.edsoo.ru/R6CIT1
Q0Z




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Koa nposepsiemoro

pe3yJbTarTa

10.1

10.2

10.3

10.4

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa3oBare.)
cpeaHero oouero o0pazoBaHus

JleMOHCTpHpOBaTh Ha MpPUMEPax pojb U MecTo (U3MKA B (POPMHUPOBAHU

KapTUHBI MHpa, B Pa3BUTUN COBpCMCHHOI’I TCXHUKHU U TeXHOHOFHﬁ, B ITPAKTHUYC(

YuuteIBaTH T paHULbl TMPUMCHCHUA HU3YUYCHHBIX (bI/I3I/I‘-ICCKI/IX Mozeei
HHCpOUaJIbHAasA CUCTCMaA OTC‘IéTa, a0COJIFOTHO TBépI[OC TCIIO0, I/I,Z[eaJ'ILHHﬁ ras.

KHUJIKOCTEN U TBEPABIX TEJ, TOUEUHBIN AJIEKTPUUECKUI 3aps]l — IIPH pelIeHnH (

PacriosnaBath Qusnyeckue siBIEHUs (MPOIECCHI) M OOBIACHITH UX HA OC
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA U DJIEKTPOJIHUE
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE MaJleHUuEe Tel, I
WHEepLHUsl, B3auMoieiicteue tei; nuddys3us, OpOyHOBCKOE ABUKECHHE, CTPOCH
TeN, W3MEHEeHHWe OoO0BEMa Tell TPH HarpeBaHUU (OXJIAKIEHUH), TEIIOBOE
KOHJICHCalUs, TUIaBJICHUE, KPUCTAJUIN3ALIMS, KUIIEHUE, BIAXXHOCTh BO3yXa, I
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEX]Iy MapaMeTpaMH COCTOS

SJICKTpU3alnuAa TCI, B3aNMOJICUCTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, WCIOJb3ysl (U3MUECKUE BEIUYY
IepeMelIeHle, CKOPOCTb, YCKOPEHHME, Macca Tella, CUja, WMIIYJbC Tela,
NOTEHLMAIbHAsl SHEPTUs, MEXaHU4Yeckas paboTa, MEXaHMYECKas MOILIHOCTD;
TPaKTOBaTh (DU3MYECKHI CMBICT HWCIOJNB3YEMBIX BEIUYMH, WX 0003HauCHM

(I)OpMyJIBI, CBA3BIBAIOIIUEC NTAHHYIO (1)1/1314qu1<on BCJIMYNHY C APYTUMH BCIIUYHNE



10.5

10.6

10.7

10.8

10.9

10.10

OmnucrBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI M TEIUIOBLIC SIBJICHUA,
BCJIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CPeAHssl KUHETUYECKas dHEPTHs
MOJIEKYJI, CPETHEKBaIpaTHYHas CKOPOCTh MOJIEKYJ, KOJWYECTBO TEILIOT!
paboTa raza, k03(G(HUIMEHT MOJIE3HOTO IEHCTBHUS TEIJIOBOTO JABUTATENS; T
TPaKTOBAaTh (PU3MYECKHI CMBICI HCIOJB3YEMBIX BEIMYUH, MX 0003HAUCHV

(bopMyJibl, CBA3BIBAIONINE JAHHYIO (U3UUYECKYIO BEJIMUUHY C APYTUMHU BEIUYH

OnuceiBaTh HU3y4YEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIECTBA U AJIEKTPUYEC
UCTIONB3Ys (PU3NYECKHE BEIMYUHBI: HJIEKTPUUYESCKHUNA 3apsijl, JIEKTPUUYECKOE TIC
NOTEHLMAJN, Pa3HOCTh IOTEHLMAJIOB;, IPHU OINHUCAHUU IPABWIBHO TPAKTO!
UCIIOJIb3YEMBIX BEJIMUYMH, UX O0OO3HAUEHUS W EIUHMIIbI; YKa3bIBaTh (HOPMYII

(1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTUMH BCIUWYNHAMHA

AHATM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBJICHHUS, UCTIONB3YS (PU3UUYECKUE 33
BcemupHoro tarorenus, I, II u Il 3akonbl Hpl0TOHA, 3aKOH COXpAHEHUS MEX¢
COXpaHEHUs HUMITyJIbCa, NPUHINI CYHEPIIO3UINN CUJI, IIPUHINII PaBHOIIPABI
OTCU€Ta; MOJIEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, T'a30BHI
KMHETUYECKOM SHEPTruu TEIIOBOTO JBIKEHUS MOJIEKYJI C aOCONIOTHOM TeMl
TEPMOJUHAMUKH; 3aKOH COXPAaHEHUs DJIEKTPUUECKOro 3apsinaa, 3axkoH Kyio
CJIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCII

MNPUMCHHUMOCTHU

OOBSICHIATH OCHOBHBIE NMPUHIUIBI ACHCTBUSI MalllUH, MPUOOPOB U TEXHUYECK

YCJIOBUS UX 0€30I1aCHOr0 UCIIOIL30BAHUS B HOBCGHHGBHOﬁ KHU3HHU

BBINOMHATE 3KCHEPUMEHTHI MO HCCIIEIOBAaHUIO (U3NYECKUX SBICHUN U IPOI
HPSIMBIX U KOCBEHHBIX U3MEPEHMI; IpU 3TOM (POpMyIHpoBaTh rpodiemy (3ax
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000pYAOBaHF

(dbopMyIIHpOBaTh BHIBOJIBI

OCyH_IGCTBJISITB npAMbIC M KOCBCHHBIC HU3MCPCHUA (bI/I3I/I‘-IeCKI/IX BCJINYHN
ONTHUMAIIBHBIN  CIIOCO0 HU3MCPCHUA U HCIIOJIB30BaTh HU3BCCTHBIC MCTO/LI

M3MEpPEHUI



11 KJIACC

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3UUYECKUMHU BETMYMHAMH C MCIIOJIb30Bal
Opd  3TOM KOHCTPYUpPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh peE3yJbTaThl Il

(1)I/I3I/I‘leCKI/IX BCJINYHH B BUAC Ta6J'II/II_[ n l"pa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3YJIbT:

CoOmronaTe mpaBmwiIa O€30MAaCHOTO TpyJda TpH TMPOBEIACHUU HCCIIECIOBAH
OKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOH M MPOEKTHOW  JIEATEIIBHOC

U3MEPUTENIBHBIX YCTPOMCTB U 1TaO0paTOPHOro 000PYI0BaHUS

Pemate pacuérHble 3ajaun ¢ SIBHO 33JaHHON (M3UUECKOM MOJEIbIO, UCIOIIb!
MIPUHIIMIIBI; HA OCHOBE aHAJIM3a yCJIOBUS 3a/1adll BHIOMpATh (PU3HMUECKYIO MO/IE
BEJIMYMHBI ¥ (OPMYIIBI, HEOOXOUMBIE 7Sl €€ peIIeHus], POBOAUTH PACUETH]

MMOJIYYCHHOTI'O 3HAUCHU A (1)1/131/1%01(0171 BCJIIMYHHBI

Pemarts kaduecTBEHHBIE 3aJa4u: BBICTPAUBATDL JIOTUYCCKU HCIIPOTUBOPCUUBYIC

OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-IGCKI/IC SABJICHUS

Mcnonb30BaTh MpH pelIeHuH y4eOHBIX 3aa4 COBPEMEHHbIE HH(POPMAIIMOHHEI
CTPYKTYPHUPOBAHUS, MHTEPIIPETALMN M TPEJCTaBICHUs Y4eOHOW M HAy4YHO-T

HOHy‘leHHOﬁ N3 pa3JIMYHbIX HCTOUYHHUKOB; KPUTHYCCKHU aHAJIU3UPOBATH I1OJIyYac

[IpuBoauTH TpHUMEPHl BKJIa/la POCCUHCKUX U 3apyOexHBIX YUEHBIX-PU3Y

00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOT

Hcnonp30BaTh TEOpPETUYECKHE 3HAHHUS MO (U3MKE B IMOBCEAHEBHOW 3
0€e301MacHOCTH P OOpallleHHH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOHCTBAMU,

U COOJIIO/IEHHS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpY Karollel cpefie

PaboTaTts B rpynmne ¢ BBIIOJHEHHUEM pa3IMYHBIX COLMAJIBbHBIX POJIEH, MJIaE
palMoHaNIbHO paclpeeNaTh 0053aHHOCTH U TUIAHUPOBATh JI€ATEIbHOCTh B H
aJleKBaTHO OLICHUBATh BKJAJ KaXZOro M3 YYaCTHUKOB TPYIIBl B PEI

poOIeMbl



Koa nposepsiemoro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 o0pa3oBaTe.
pe3yJbTarTa cpeaHero oouero o0pazoBaHus

JleMOHCTpHpOBaTh Ha TpUMEpax pojb U MECTO (U3UKU B (HOPMUPOBAHHH
11.1 KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMH, B IIpak

JIIOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PU3MUECKOM KapTHHBI MUPa

YYuTHIBaThH I'paHulbI MIPUMCHCHUA N3YUCHHBIX (bI/ISI/I‘{CCKI/IX MOI[GJ'ICIZZ TOYCYHE

11.2
siepHasi MOJICNIb aTOMa, HYKJIOHHAsI MOJIETh aTOMHOTO sI/Ipa IIPH petieHuu Ghu3
Pacnio3naBath duznyeckue sBiaeHUs (MPOLEcChl) U OOBSICHATH X HA OCHOBE 32
Y KBAaHTOBOM (PU3MKHU: JIeKTpUYecKas MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
JICUCTBUA TOKA, B3aMMOJICICTBHE MAarHUTOB, 3JICKTPOMAarHUTHASI MHIYKIUSA, €]
113 Ha TPOBOJAHMK C TOKOM M JBWXKYIIMKCA 3apsll, 3JIEKTPOMArHUTHBIE

NpSMOJIMHEHHOE paclpoCTpaHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHHE, MHTEP(
noJisipu3alusl CcBeTa, Jucnepcus cBeTa, ¢GoTolrnnekTpudeckuii ekt (
JIaBJICHUE, BO3HMKHOBEHHE JIMHEHUYATOrO CHEKTpa aromMa BOJOPOJA, €CTECTE

pPaarnOaKTUBHOCTD

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (JIEKTPUYECKUE, MAaTHUTHBIE, OIIT!
IIPOBOAMMOCTh PA3JIMYHBIX CPENl) U IEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI)
BEJIMYMHBL: DJCKTPUUYECKUH 3apsiyl, CHja TOKAa, JJIEKTPUYECKOE HaImps
COIIPOTHUBJIEHUE, DPA3HOCTh MoTeHuuanos, DJIC, pabora TOKa, MHIYKIHS
114 Awmriepa, cuna JlopeHua, MHIYKTUBHOCTb KaTYILIKH, SHEPTHUSl AJIEKTPUUYECKOT
. MepuoJ, M YacTora KoyieOaHWil B KojeOaTeIbHOM KOHTYpPE, 3apsii U (
rapMOHUYECKUX 3JICKTPOMArHUTHBIX KoJleOaHWH, (POKYCHOE pacCTOSHHE U C
IPY ONMUCAHUM NTPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJ
€VHMIIBI; YKa3blBaTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUECKYIO

BCINYHNHaAMU



11.5

11.6

11.8

11.9

11.10

11.11

11.12

OnuchiBaTh W3Y4YEHHBIE KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIONb3YS
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, HHEPI
nepuojl Tojypacraaa, 3HEPTHs CBS3M aTOMHBIX SJEp; MpPU ONHUCAHUU
(GU3MYEeCKUN CMBICT HCIOJB3YyEeMbIX BEIUYUH, UX OOO3HAUCHUS U CAUHUILE
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYI0 BEIUYHMHY C JAPYTMMH BeTUYHHAMY

(bU3NYIECKON BETUIHUHBI

AHanu3upoBaTh (PU3NYECKUE MPOLECCHl M SBIEHHS, UCHONb3Yys (U3NYECKU
3akoH OMa, 3aKOHBI II0CJIEIOBATEIBHOIO U MapauIeIbHOTO COEANHEHUS ITPOBO,
Jlenna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH IIPSIMOJIMHEWHOIO PacIpo«
OTPaKEHMsI CBETA, 3aKOHBI NPEJIOMIIEHHMS CBETAa, YpaBHEHHME OWHINTEHHA I
COXPAaHEHHMsI DHEPTUH, 3aKOH COXPAHEHUS MMILYJIbCa, 3aKOH COXPAHEHUS
3aKOH COXPaHEHHs MacCOBOTO 4HMCia, MOCTyJaTel bopa, 3aKOH pagMOaKTHBI
pasinyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE I

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

OHpe}ICHﬂTB HaITpaBJICHUEC BCKTOpAa MHAYKIIMW MAarHUTHOT'O ITOJIA IMPOBOJHHKA

cuibl JIopeHna

CTpOI/ITB K OIMMCBIBATH I/1306pa)KCHI/Ie, CO31aBacMOC IJIIOCKHUM 3CPKaJIOM, TOHKOI

BBIIOMHATE YKCIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NYECKUX SIBICHUN U TIPOIL
OpsIMBIX M KOCBEHHBIX HM3MEPEHMii; IpuU 3ToM (opMyiupoBaTh MpodieM
y4eOHOro KCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PY/10B:

(GbopMyJIUPOBATH BEIBOJIBI

OCYHIGCTBJ'ISITI) nNpsAMbIC MW KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BECJINYHNH
OIITHUMAJIBHEIHA CIIOCO0 HU3MCPCHHUA U MHCIIOJIb30BaTh HU3BCCTHBIC MCTO/AbL

W3MEpPEHU

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOIb30BAHUEM IIPSIMB]
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3ynbTaThl MOJYYCHHOH 3al

BCJINYHH B BUAC T3.6JII/ILI n Fpa(l)I/IKOB, ACJIaThb BbIBOABI 11O PE3YyJIbTaTaM UCCIICAC

Cobunoate mpaBuiia 0€30MacHOrO TpyAa HpPH HPOBEIEHUU MCCIIEOBaH}
HKCIEPUMEHTA, Y4eOHO-HCCIEAOBATEIbCKOM U IIPOEKTHOH JESITEIbHOC

M3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOpPHOro 000pyI0BaHUS



11.13

11.14

11.15

11.16

11.17

11.18

11.19

Pemate pacu€THble 3a1auul ¢ SBHO 33JJaHHOH (U3NYECKON MOJIENBIO, HCIIOIB3)
NPUHIIUIIBI; HAa OCHOBE aHalHW3a YCIOBHUS 3aJaud BBIOUpPATh (PH3UUECK
dbuznyeckre BeTUYUHbBI U (POPMYJIIbl, HEOOXOIUMBIE AJisi €€ peIIeHUs, IPOBOIN

PEaTbHOCTh MOTYUYCHHOTO 3HAYCHHS (PU3MUECKOM BEIIMYNHBI

Periate kaduecTBEHHEIC 3aaa4u: BbBICTPAUBATh JIOTUYCCKHU HCIIPOTUBOPCUUBYIO

0HOpOI>'I Ha U3YYCHHBLIC 3aKOHbI, 3dKOHOMECPHOCTHU U (1)I/I3I/ILICCKI/IC SAIBJICHUA

Hcnonp30BaTe MpH pelIeHHuH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpMaIu
MIOWCKA, CTPYKTYpUPOBAHMS, WHTEPHpPETAllMd U TPEACTaBICHUS Y4deOHOU
UH(pOpPMALIMK, MOJYYEHHOM M3 pa3jIM4YHbIX MCTOUYHUKOB; KPUTHUYECKH aHal

nH(pOpMaLHIO

0OBSICHATh NIPUHIUIIBI JEHCTBUSA MalllnH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCT]

0e30IacHOro NCIoJIL30BaHUSA B HOBCCI[HGBHOI‘/'I KU3HU

[TpuBOANUTE TPUMEPHI BKJIAJa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PHUIUKO

00BsICHEHHUE IIPOLCCCOB OKPYKAOIICTO MHUPA, B PA3BUTUC TCXHUKH U TCXHOJIOT

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS MO (U3MKEe B IIOBCEIHEBHOM IKI
Oe3omacHOCTH Tpu oOpallleHuu ¢ NpudopaMu U TEXHUUYECKUMHU YCTPOIiC:

3JI0pPOBbS U COOIOICHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAFOIIEH CP

PaGoTtare B Tpymme ¢ BBINOJHEHHUEM DPA3JIMYHBIX COLHUAIBHBIX POJICH, IUIaHI
paIMoOHATIFHO PACIIPEIETIsTh 00sI3aHHOCTH M TUIAHUPOBATH JESATEIILHOCTh B HE

AZICKBATHO OLCHUBATH BKJIA/J] Ka’KA0TI'0O U3 YUYACTHUKOB I'PYIIIBI B PCIICHUC PACCM



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA
pasaejia 3JIEMCEHTA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoje. Haydnble MeToasl mo3Ha
1.1 Ponp skcriepuMeHTa M TEOpUH B NMPOLECCE MO3HAHUSA I

¢busnke

MogpenupoBanue (QU3MUECKUX SBICHUH U MPOIECCC

®usnueckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPHUMEHUMOC
1.2

[Mpunnun coorBercTBus. Ponb u Mecto ¢usuku B dop

HaquOﬁ KapTHUHBI MUpPaA, B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH

2 MEXAHUKA
KNMHEMATHKA

o1 Mexanuueckoe ABM>KEHHE. OTHOCUTEIBHOCTH — MED
Cucrema orcuéra. TpaekTopusi
[lepemerienue, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHE
2.1.2 MaTepUaIbHOM TOYKH, MX IPOCKLUUU HA OCH CUCTEMI

MEePEMENICHUN U CIIOKEHUE CKOPOCTEH

2.1 PaBHOMEpHOE M  PpPaBHOYCKOPEHHOE MNPSAMOJUHEHHO

2.13 3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHUS,

MaTCpHaJ'IBHOfI TOYKH OT BPpECMCHU
2.1.4 CBobOoHOE mazieHne. Y CKOpeHrne CBOOOHOTO TIaICHUS

KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE [BH)KEHUE
2.1.5 OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHAas CKOpPOC

LleHTpOoCTpEMUTENBHOE YCKOPEHHE



2.2

2.2.1

222

223

224

225

2.2.6

2.2.7

2.2.8

229

TexHuueckue YCTpOﬁCTBaI CIIMAOMCTpP, ABHUKCHHUC CHAP

neperadn

[Ipaktuyeckue paboTel. M3mMepeHne MIHOBEHHOH C
COOTHOUICHUSI MEXAY IIyTSIMHU, NPOWJIECHHBIMHU TEJIO!
paBHBIC NPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
CKOPOCTBIO, pPaBHOW Hymt0. M3yueHue ABMXKEHUS map:

I/I3yquI/Ie JABMKCHUSA TCIIA, 6pOHICHHOFO TOPHU30HTAJIBHO

TMHAMUKA

[Ipuniun otHocurenbHOCTH ['anmuiies. IlepBbiii 3akoH |

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIUI Cynepno3uiiuu Cuil

Bropoii 3akon HproToHa 1isi MaTepuanbHOW TOUKH B

otrcuéra (MCO). Tpetuit 3akon HproToHa 17151 MaTepuaib

3akoH BcemupHoro tsarorenus. Cwia Tsoxectu. [lepsas

Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHHsI CKOJIbKEHI
Koaddumnment tpenus. Cuna cOnpOTUBICHUS TPU JIBH

HJIN Ta3¢€

HOCTyrIaTeJ'IBHOG H BpallaTCJIbHOC IBUKCHUC a0COJTFOTHC

MoMEHT CHUJIbI OTHOCUTEIIBHO OCH BpalllCHUA. IInedo cu

TtBEporo tena B UCO

TexHuueckue YCTpOﬁCTBaZ MOAIIHITHHUKH, IBUKCHUC UCK]



23

3.1

2.2.10

23.1

232
233
234

2.3.5

2.3.6

2.3.7

2.3.8

239

2.3.10

3.1.1

[Ipaktrueckue padotTel. M3ydyeHue aBuxeHUs Opycka I
nojd ASMCTBHEM HECKOJbKHMX cuil. McciaemoBaHue 3aBH
BO3ZHHMKAIOIIUX B JeHOPMUPYEMOH TIPYKUHE U PE3HHOBC
ux negopmanuu. VccienoBanue ycloBHi PaBHOBECHS T

OCh BpAIIICHHS

3AKOHbBI COXPAHEHN A B MEXAHUKE

NMnynec MarepranbHON TOYKHM, CHCTEMBI MATEPUAJIbHBL

N3MCHCHHC UMITYJIbCA TCJIa

3akoH coxpanenus umiyibca B UCO. PeakTnuBHOE TBHXK:
Pabora cubl

MorHocTh crinbl

Kunernueckas sHeprust MaTepuabHOM TOUKH. Teopema

ITorenumaneHas sHeprus. lloreHuuanbHas sHeprus y

npyxuHbl. [loTeHnnanbHas sHeprus Tesa BOJIU3H MOBEPX

HOTGHHI/I'CUII)HBIG W HEIOTEHIHaJbHbIe CHIILI. CBS3b P
CHJI C H3MEHEHHEM MEXaHHYECKOI OHCPIrunu CHUCTCMbI

MEXaHUYECKON IHEPrun

VYipyrue n Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpOMCTBA: JABHUIKEHUE PAKET, BOJOM

IMHUCTOJICT

[Ipaktuyeckue padboTel. M3yueHne cBA3M CKOpPOCTEH Te

I/ICCJ'ICIIOBEIHI/IC CBs3HU pa6OTI>I CHJIbI C ©BMCHCHUEM MEXar

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOIM TEOPUN

OCHOBHBIEC  TIOJIOKECHUS MOHCKyanpHO-KI/IHeTI/I‘IeCKOﬁ

nswkenue. uddysus. Xapakrep 1BUKEHUS U B3aUMO/IE



3.2

3.1.10

3.2.1

3.2.2

323

324

Mojgenu CcTpoeHHUSI Ta30B, XKUAKOCTEHM W TBEPIBIX TeEJ

BEILECTBA HA OCHOBE 3TUX MOJIENEH
Macca monekyin. KonnuectBo BemniectBa. [loctosHHas Ar

TemmoBoe paBHOBecue. TemmepaTrypa U €€ H3MEPEE

Lenbcus

Mogens HACAIBLHOIO TIasa. OcHoBHOE YpaBHCHHE MO

TCOpHU UCAJIBHOI'O Ira3a

AOcoroTHasl TeMIiepaTtypa Kak Mepa CpeIHed KHHETHY

nBrKeHMs yacTtull rasa. lllkana remnepatyp KenbBuna

Vpasuenue Knaneiipona — Menneneena. 3akon JlaibToH

l'azoBbie 3akoHBI. M30mpouLeccsl B UICATBHOM ras3e C I

BEIIECTBA: M30TEPMa, H30X0pa, H300apa

TexHuyeckue ycTponucTBa: TEpMOMETP, OapoMeTp

HpaKTI/I‘leCKI/Ie pa6OTBI. I/I3MepeHHe MacCCbhl BO3YyXd

HccnenoBanue 3aBHCUMOCTH MEXLy TTApAMETPAaMH COCTO

OCHOBbI TEPMOJAMHAMUKHU

TepmonnHamuueckass cucreMa. BHYTpeHHsAs 3Hepr

CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS

KonuuecTBo TemnoTsl U pabota. BHyTpeHHss sHEPTHUS O

rasa

33791051 TEIUIONEepeIayuu: TETJIONPOBOJHOCTb, K
TemnoéMkocTs Teja. YaenbHass TEIUIOEMKOCTH BEIIIEC

TCIUIOTHI ITPHU TEILIONECPEaAYC

[lepBblii 3ak0oH TepMoauHaMUKH. [IpuMeHeHne nepBoro

u3omnpoieccaM. I'pauueckast nHTEepnperanus paboThl ra



33

4.1

325

3.2.6

3.2.7

3.2.8

3.3.1

332

333

3.34

335

3.3.6

3.3.7

4.1.1

TemnoBbie MamuHbl. [TpUHIUNIBI OEHCTBUS TEIUIOBBIX
SHEPTrUU B TEIUIOBBIX MammHax. Koaddumment moes

KII) rermoBoit mammnsl. [{ukin Kapro u ero KIT/]

Bropoii 3akoH TepmomuHamuku. HeoOpatuMocTh

TenmoBrie JABUTATCIIN. DKOJIOTUYECKHE HpO6J’IeMI>I TEIIO!

TexHnuueckue yCTpOﬁCTBaI ABUTATC]Ib  BHYTPCHHCI

XOJIOANUJIbHUK, KOHAUITHUOHED

[IpakTrueckue padoTel. U3mepeHue yaeapHOM TeTIoEMK

ATPETATHBIE COCTOSHNMA BEILIECBA. ®A30BbIE IIEPEX

[TapooOpa3zoBanne u KoHAeHcanus. VcmapeHwe U KHIl

napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHHUS C

AOCOIIOTHAS U OTHOCHUTENILHAS BIIAXKHOCTD BO3ayXxa. Hac

Teépnoe Teno. Kpucramnuueckue u amopgHbIe Tena

kpuctayioB. XKuakue kpucramibl. CoOBpeMEHHbIE MaTEPY

IInaBnenue u KpuUucCTaJluin3auus. VY aennHas TEmioTa MjiaBJ

YpaBHEHHE TEIUIOBOTO OamaHca

TexHnyeckue ycTpoucTBa: TUIPOMETP U IICUXPOMETD,
MOJIyYEHHSI COBPEMEHHBIX MAaTe€pHalioB, B TOM YH(

HaHOTCXHOJOT'MH

[IpakTuueckue padbotsl. i3MepeHne BIaxHOCTH BO3AyXa
DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA

DrekTpu3zanus Tell. DIeKTpHUUecKuii 3aps. J(Ba Buaa sJieKs

[IpoBOAHMKY, AUDIIEKTPUKH U MOIYIPOBOAHUKH



4.2

4.13
4.1.4

4.1.10

4.2.1

422
423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsia

B3aumopeiictBue 3apsnoB. 3akoH Kynona

Onexrtpudeckoe mnose. Hanps:k€HHOCTH  3yeKTpUUe

CyIICpIo3uiu. JIuaun HaHp)DKéHHOCTI/I QJICKTPHYCCKOI'O

Pabota cun snextpocraruueckoro nodisi. [lorenmman. Pas

HpOBOI[HI/IKI/I u JUDJICKTPUKHU B IIOCTOAHHOM

I[I/I'E)J'IGKTpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

OnektpoéMkocTb. KoHaeHcaTop. OIEeKTpOEMKOCTH 1

DHeprusi 3aps>KEHHOI0 KOHJIEHCAaTopa

TexHuueckue yCTPOMCTBA: JJIEKTPOCKOIL, 3IIEKTPOME
3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCAT

IIPUHTED

[IpakTuyeckue paboTel. I3mepenue 31eKTpoEMKOCTH KOt

[IOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHbBIX

VYcaoBus CymECTBOBAHHUA ITOCTOAHHOI'O SJICKTPHUYCCKOTI

Cuia Toka. I[TocTOSIHHBII TOK

Hampsokenne. 3akon Oma 1715 yyacTka Lenu

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE CONPOTHUBIIEH

HOCJ’I@JIOB&TGJ'IBHO@, napaujiCJbHOC, CMCIIAHHOC COCANHC

Pabota anekTpuueckoro Toka. 3akoH Jxoyms — Jlenna

MONIHOCTE OJICKTPHUYCCKOI'0 TOKa

anexTpoaBkymas cuia (nanee — 3/1C) u BHyTpeHHEE C
Toka. 3akoH Oma [y TMONHOW (3aMKHYTOW) DIEKTPY

3aMbIKaHHUE

DNeKTpOHHAsI MPOBOJUMOCTh TBEPABIX METAILIOB. 3aBI

METAJIJIOB OT TeMIepaTypsl. CBEpXIpOBOIUMOCTD

OneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
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Kon
pasnena

4

4.3

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

Koanposepsiemoro 3jieMenTa

4.3.1

4.3.2

433

[HonynpoBoanuku. CoOCTBEHHAs U MpPUMECHas MPOBOJIHU

CgoiicTBa p-n nepexoza. [TomynpoBoHUKOBBIE TPHUOOPE!

ONEeKTpUYEeCKUi TOK B  DJJIEKTPOIUTAX. OIJEKTPOIIH

DIIEKTPOJINU3

DneKkTpuyeckuii Tok B razax. CaMOCTOSITENIbHBIA U HeC

PaznuuHble TUIIBI CAaMOCTOATENBHOTO pa3psiaa. MoJHHUS.

TexHudeckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, P
JIEKTPOHArpeBaTesbHble MPUOOPHI, IEKTPOOCBETHTEbE
CONPOTUBIICHUS,  BAaKyyMHBIH  JUOX,  TEPMHUCTOPE

TTOJTYTIPOBOTHUKOBBIN U0, TaTbBaHUKA

[IpakTuueckue padboTsl. M3yueHne cCMEIIaHHOTO COEMHE
W3mepenne OJIC wuCTOYHMKA TOKa M €r0 BHYTY

Hab6monenue anexrponusa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA S MHYKION

TlocTostHHBIE MAarHUTHL. B3anMo1eficCTBUE TOCTOSHHBI

MarnutHoe nosne. Bektop MarHUTHOW MHIyKUMH. I
Jluaum marHuTHOW MHAYKUMU. KapTuHa auHUA Mari

IIOCTOSAHHBIX MAarHuToOB

MaruuTHOE mOJ€ MNPOBOJHHMKA ¢ TOKOM. Kaprtmna
MPSAMOT0 IIPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO I

TokoM. OnbIT Dpcrena. BzaumoaencTue npoBoIHUKC



5.1

434

4.3.5

4.3.6
4.3.7
4.3.8

4.3.9

4.3.10
43.11
4.3.12
4.3.13

4.3.14

4.3.15

5.1.1

5.12

5.14

Cuna AMriepa, e€ MO1yJIb ¥ HAPaBJICHHUE

Cuna Jlopenna, e€ MOayb M HampasiieHue. J[BIKEeHY

B OJTHOPOAHOM MArHUTHOM IIOJIC. Pabora cuibl J'IopeH

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKOUN
ITotok BCKTOpPa MarHuTHOM HWHAYKOUN

OJIC nHayKImu. 3aKOH 3JEKTPOMArHUTHON WHTY KUK

Buxpeoe anextpuyeckoe none. J]C uHayKIUHN B TIp!

MOCTYTATENFHO B OJTHOPOTHOM MAarHUTHOM IT0JIE
[IpaBuio Jlenna

WuayktuBHOCTh. SIBNeHue camonnaykuuu. IJC camo
DHeprust MarHUTHOTO TOJIS KATYIIKH C TOKOM

3J’IeKTp0MaF HHUTHOC I10JIC

TexHuueckue  yCTpOMCTBA:  IIOCTOSHHBIE  MAarHy

SJICKTPOABHUIATCIIb, YCKOPUTCIIN JIEMCHTAPHBIX YaCTHII,

[IpakTrueckue padboThl. M3ydeHne MarHUTHOTO IIC
HCCHGI{OB&HI/IG I[GﬁCTBHH IIOCTOSIHHOT'O MarHurTa

HccnenoBanue sSBIEHUS 31€KTPOMArHUTHOM MHIYKIH]

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U OSJIEKTPOMATI'HUTHBIE KOJIEBAHU

KoneOarensHast  cucrema. CBoOOmHblE  KOJIEOA

konebanus. [lepuon, gactoTa, ammunTyaa u ¢asza Ko

[IpyxuHHBIA MagTHUK. MaTeMaTH4eCKNN MAasTHUK

VYpaBHEeHHE TapMOHHYECKUX KosneOanwii. Knnemaruu

OIMCaHKE KOJICOaTEILHOIO JBHXXCHUA

[IpeBpaiieHne SHEPrUM IpHU FAPMOHUYECKHUX KOJeOar
KOJIeOaHUHN MCXOJHOW BEJIMYMHBI C aMIUIMTYJAaMHU KO

YCKOPCHUs



52

5.1.5

5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

5.2.1

522

523

524

Konebatenpupii kOHTYp. CBOOOMHBIE 3JIEKTpOMAI
UJCATbHOM KOJeOaTenhbHOM KOHTYype. AHAJIOTHS Me

QJICKTPOMArHMTHBIMH KOJIEOAHHSIMH. (-DOpMy.]'Ia Tomco

3aKkoH COXPAaHCHUS SHCPIrUr B HICAJIbHOM KoJie0aTelb

BreinykeHHbIE MeXaHHUecKkue Konebanus. Pe3oHaH

BbiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.
[Tepemennsbiii Tok. CUHYCOUATBHBIN TEPEMEHHBIN TO

MOMHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE H ]

CHJIbI TOKA U HAIIPSKCHUSA

Tpanchopmarop. IlpousBoncTBo, mepenada M MOTPE
SHEPTrUU. DKOJOTHUECKUE PUCKH MPHU MPOU3BOJICTBE 3

KynbTypa ncnosib30BaHus 3IEKTPOIHEPTHH B ITOBCEH

TexHuueckue ycTpoicTBa: ceiicMorpad, 3IeKTpUY

SJICKTponepeaaqd

[IpakTuueckue paboThl. VccrnenoBaHue 3aBHCHMC
KoJieOaHU# Tpy3a Ha HUTU OT JJIMHBI HUTH U MAaccC
IIEPEMEHHOI0 TOKA B LIENH U3 ITOCIEA0BATEIBHO COEI]

KaTyIIKA U PE3UCTOpa

MEXAHUWYECKUE N ODJIEKTPOMATI'HUTHBIE BOJIHbI

MexaHuyeckue BOJHBI, YCJIOBUS PacHpOCTPAaHEHH

PacipoCTpaHCHUA U JJIMHA BOJIHBI. HonepeqHLIe H IIP(

HnTepdepenims u qudpakius MEXaHUYECKUX BOJ

3Byk. CkopocCTh 3BYyKa. I poMKOCTh 3ByKa. BeicoTa TOE

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBHS W3IIYYCHHS 31
Bzaumnas opuentamusa BektopoB E, B u v B anex

BAKyyMe
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525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

5.3.7

53.8

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH: OTpa
nonspusanusi, audpaxius, uHtepdepenuus. Cropo

BOJIH

[IIxana 3yekTpOMarHuTHBIX BOJIH. [IprMeHeHue el

TEXHHKE U ObITY

[IpuHIIMIIBI pagroOCBsA3U U TeneBUICHUA. Panuonokar

3arpsi3HEHUE OKPYXKAIOLIEH Cpebl

TexHuueckrne yCTPOMCTBA: MY3BIKAJbHBIE HWHCTPYM
JMarHOCTUKAa B TEXHUKE W MEIULMHE, pajap, pagu

aHTeHHa, Tenedon, CBY-neun

OIITUKA

[IpsimonmHeitHOE pacpOCTpaHEHUE CBETA B OJHOPOJT

Otpaxenue cBera. 3akoHbl OTpakeHHs cBeTa. Iloc

TLUTOCKOM 3€pKaJic

[Ipenomnienne cBeta. 3akoHbI MpenoMiieHUst cBera. Al

MIPEIOMJICHUS

[TonmHoe BHyTpeHHee oTpaxkenue. IIpeaenbHbIN yron

OTpaXKEHUS

Hucnepcus ceeta. CiioxkHbI cocTaB 0enoro ceera. LIE

CoOuparolyie u paccenBaroNIue JUH3bL. TOHKAs TMH3:
W ONTUYeckas cuia TOHKOM JsuH3bL. [locTpoe
coOMparomux M pacceuBaromuxX JuH3aX. Dop!

VBenuuenue, gaBacMoe JIMH30H

Hpe,[[eﬂbl MMPpUMCHUMOCTH FGOMeTqueCKOﬁ OIITHUKH

Wntepdepennus cera. KorepeHTHble HCTOYHHKH.
MakCUMyMOB W MHUHUMYMOB B HHTEpP(QEPEHIUOHE

CPIH(I)EBHBIX KOTCPCHTHBIX UCTOYHUKOB



7.1

Hudpakmus  cBeta. [JudpakinuoHHas pemérka.
5.3.9 IJaBHBIX MAKCHMyMOB MpPH TAJ€HUA MOHOXPOM

T(QPaKIIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera

Texnudyeckue ycTpoiicTBa: ouku, Jyma, QoToamn
5.3.11 armapar, MHUKPOCKOIN, TEJIECKOIN, BOJOKOHHAs Or

peméTKa, oJsIpon g

ITpakTuyeckue paboTel. Mi3MepeHue nmokasaress mpes
5.3.12
CBOMCTB H300pakeHui B inH3ax. HaOmtonenue nucrne]

SJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCT

['panuubl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUK
6.1 OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTb MOXYJS CKOpPO

MIPUHITUIT OTHOCUTEIHOCTH DUHINITEHHA

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE T

6.2
JUIMHBL

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

CBsi3b MaccChl C SHEPrUel U UMITYJILCOM CBOOOJIHOM .
6.4
CBOOOIHOIT YaCTHUIIBI

KBAHTOBAS ®U3NKA
BJIEMEHThI KBAHTOBOI OITTUKU

®oronsl. @opmyina Ilnanka cBs3u sHEpruu GoroHa ¢
7.1.1
U UMITyJIbC (POTOHA

5 OtkpeiTe u uccnenoBanue Gporordpdexra. OnpITh A
7.1.
dhoTorddexra

13 VpaBHenne OiHmTeiHa s QoTorddexTa.
7.1.
dboTorddexra

7.14 JaBnenue cBeta. OnbiTel [1.H. JIeGenena

7.1.5 XUMHUYECKOE IEMCTBUE CBETA



7.2

7.3

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

Texuuueckue yctpoiicta: (oTtosrnement, ¢oromaryl

CBETOIUO/I

CTPOEHHME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa mo uccs

aToMa. HnaHeTapHa;I MOACIb aToMa

[Toctynarter bopa. M3nydenue u noriomieHne GpoTOHO
OJIHOTO YpOBHSI JHEPrMM Ha Jpyrou. Buasl cnex

SHEPrUM aToMa BOJI0pO/Ia

BonnoBsie cBoiicTBa yactul. Bonubl ne bpoiing. Ko

nyanusM. Jludpakius 2IeKTpOHOB Ha KpUCTaIIax

CrioHTaHHOE U BBIHYXICHHOE HU3ITy4YeHHE. Y CTPOKCT

Jasepa

TexHuueckue yCTpOMCTBA: CHEKTPaJbHBIM aHAJIN3

KBaHTOBBIM KOMIIBIOTEP

[IpakTrueckue padoTel. HabmroaeHue TMHEHYaTOro Cr
ATOMHOE A1PO

Metoapl HaOMIOACHUS U PETUCTPAIIUN DIEMEHTAPHBIX

OtkpeiTie paauoaktuBHOCTH. OmbITEl Pesepdopma m
panunoakTuBHOrO wu3MydeHus. CoiicTBa anbda-, O

Bmmsane PaaAnOaKTUBHOCTHU HA JKUBBIC OPraHU3MbI

OTtkpbiTHE TIpOoTOHA W HeWTpoHa. HykioHHas mone)

NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oto

Anbda-pacriaf. DIEKTPOHHBIH ¥  MO3UTPOHHBII

u3Iy4deHue. 3aKOH PaJuOaKTUBHOIO pacnaaa

OHeprus CBA3M HyKJIOHOB B siipe. S nepHble cuibl. Jlec

SAnepHble peakuuu. JlelleHUe U CUHTE3 sAEp
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7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Anepubiii peakrop. TepmosnepHbiii cuHTe3. I[IpoG

SIIEPHOM PHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI SJIEPH

OnemeHTapHble  4YacTUlbl. OTKpBITUE IO3UTPOH

BSaHMOHeﬁCTBHH

Texnuueckue yCTpOﬁCTBaZ AO03UMETP, KaMepa Bunsc

aTomMHas bomOa

[Ipaktnueckue pabotel. lccnemoBanue TpeKoB
¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3anoro neba. Co3Be3ausi, sipKkue 3BE3IBI,

JABHMOXKCHUC

Conneunas cucrema. Ilmaners! 3eMHOM rpynnbl. [

CIyTHUKH, KapJIUKOBbIE TuIaHeThl. Mauble Tena CoiiHe

Comnnre, ¢porochepa u atmocdepa. ColHeUHAsT AKTHBE

Uctouynuk sHeprun ConHua u 3B€371

3BE3ABI, HMX OCHOBHBIE XapaKTEPUCTUKU: Macca,
TeMIieparypa, HUX B3aUMOCBA3b. Jluarpamma «cr
CBETHMOCTBY. 3BE3MBI INIABHOM II0OCIICIOBATEILHOCTH.

CBETHUMOCTBY JIJIs1 3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Buytpennee  crpoenue  3BE3a.  COBpEMEHHBI

MIPOUCXOXKICHUH U 3BOIOIIMY CoJTHIIA U 3BE3]T. DTaITbl KH3]

Mneunsii Ilyte — nHama [anaktuka. CnupanbHas
pacnpeneneHue 3BE3[, ra3a ¥ nbelid. llomoskenue |

I"anaxTuke. [Tnockas u chepudeckas nmoacucremsr I'as
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8.9

8.10

Tuner ramaktuk. Paavoranaktuku u  KBaszapbl. Y

rajJJaKTHUK

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa60:e
Bo3spact u pagnyc Becenennol, Teopusi bonsmoro B3j

Bcenennoi». PenukroBoe usinyueHue

MacmtabHast  cTpyktypa Bcenennoit. Merarai

po0GJIeMbl ACTPOHOMUU
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