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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
oObeUMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMoOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKOM 0€30MMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIlAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3



pa3HbBIX pa3nemnoB. /[ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUW M MPOIECCOB B OKPYKAIONICH
KU3HH, TpeOyronue BBIOOpAa (HU3UYECKOW MOACIU IS CUTyallid MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIEUYCHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCs B YCIOBHX
MpeIMETHOr0 KaOuHeTa (U3HKKA WIA B YCJIOBHUSIX HWHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OO0OpYIOBAHME JJi BBIMOJHEHUS YKAa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpaninoHHOe o0OopyJoBaHUuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHH.

JlaGopaTopHoe 00Opy/IOBaHHE MJI YYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILJIEKTHI
7a00paToOpHOTO O0OPY/IOBaHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHTEpeca W CTpeMJICHUS OOYYArONIUXCS K HAYIYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHEC WX HMHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTaBICHUNW O poNHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eNield 00ecreunBaeTCsl pPeleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPEHETO O0Iero oOpa30BaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,



MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA JJIs
OOBsICHEHMSI (PU3MYECKUX SIBICHUW B TMPUPOAE U IS TNPUHATUS
IIPAaKTUYECKHUX PEIICHUN B IIOBCETHEBHOM KXU3HH;

OCBOEHHUE CIIOCOOOB pEUIEHHs pPa3M4YHBIX 3a7ad C SBHO 3aJaHHOMU
¢u3nyeckoil Mojenplo, 3a1ad, I[OApPa3yMEBAIOLINX CaMOCTOSTEIbHOE
co3ianue (U3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB M IPHUHLMIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX ITPOLIECCOB, UX BIMSHUA HA OKPYXKAIOLLYIO
cpeny;,

OBJIQJICHUE METOJAAMHU CaMOCTOSITEJIBHOIO IIAHWPOBAHMS W IIPOBEICHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHAIW3a UM HMHTEpHpeTauuu HH(opmaluu,
OIIPENIEJIEHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIIbTaTa;

CO3JAHMUE YCIOBUM JUI Pa3BUTUS YMEHUU IIPOCKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B He/IeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1o (QU3MKE INEpeYeHb JabOopaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEP XAHME OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA
®duznka — Hayka o mpupone. HayuHble METOAbI MO3HAHUS OKPY’KAIOIIETO

MUpa.

Posnp o3kcnepuMeHTa M TEOpUM B IPOLIECCE IIO3HAHWUS IPUPOABL.

DKCnepuMeHT B QUBHKE.

MopnenupoBanue (puU3MYECKUX sIBICEHUW W TpoueccoB. HaydHbie rumoressl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponp m mecto ¢u3nku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTUYHKHU.

Pasznen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, HMX IMPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JIBIKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpPEMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najieHue. Y CKopeHne CBOOOIHOTO MaIeHUsI.

KpuBosmmHenHOE  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTb. [lepron u yactora obpamienus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHU4ecKue yCTpOHMCTBAa M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIEMTHBIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPAIUs KMHEMAaTHYECKHX XapaKTePUCTHUK
JBH>KCHUSL.

[Tpeobpa3oBaHue ABMKEHUIN C UCTIONB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUS.

HampasneHue ckopocTy IPpU IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMIECHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE pPAaBHbIE NPOMEXYTKM BpPEMEHH TIPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNS [IapUKa B BI3KOU JKUJIKOCTH.

N3ydenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
WNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsxkectu. llepBag kKocmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec rena.



Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIEHUS NPH JIBUKEHUHU T€Ja B )KUIKOCTH WJIU Tas3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHHUYecKue yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: MMOALINUITHHUKH,
JIB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

WMiynbc MarepuagbHOM TOUYKHM (Te€na), CUCTEMbl MaTEpUANbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nedhopmupoBaHHor  mpykuHbl.  [loTeHIManpHas  SHEpPrus Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmanbHble U HENOTEHUUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpPaHEHUs] MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCcTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.



Llemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUH B KHHETHYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa € MOMOIIBIO JABYX OJMHAKOBBIX
HHUTSHBIX MasTHHKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW IHEPTUH
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3MHOBOTO KIyTa.

Pasznea 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapakrep ABUKEHUS H
B3aUMOJICHMCTBUS 4YacTUI[ BemlecTBa. MoAenu CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3mepsl MoJiekyi. KonmnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHeHHe MeHneneeBa—KianerpoHa.
3akoH [lanbroHa. M30mponeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00BEMa KOMHATHI, IaBJICHUS U TEMITEPATypPhl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuku

TepmoauHamMuueckass cucrema. BHYTpeHHSAS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3MeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
HEPrus  OJAHOATOMHOTO  WJACaJbHOrO  Tra3za.  Buuel  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JyUYCHHUE. Y IeJbHASI TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIIoNepeaaye.

[Tonsitue 06 amumabatHom mporecce. [lepBelii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh poLieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerctBus TemoBod mamuHbl. [{ukn KapHo u ero kodpuuMEeHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHnne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TemioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrammmueckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBnenus. CyOoaumanusi.

YpaBHeHuUE TEII0BOTO OagaHca.



TexHuyeckue yCTpPOICTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYEHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX MapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIlleCTBRA.

JleMoHCTpalus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3mepeHre 0THOCUTENBLHON BIIa)KHOCTH BO3AYXa.

Pasznea 4. JnekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

DNeKTpu3anusl Tel. ODJEKTpUUEeCKHil 3apsia. JlBa BHIa JIEKTPUYECKHUX
3apsaaoB. [IpoBOAHMKM, OUANEKTPUKU W MOJYNPOBOJHHUKUA. 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
Onektpudeckoe mnone. Hanpspk€HHOCTE  Anexkrpuueckoro  mois.  [IpuHiun
CYNEPHO3ULANA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJIA.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM H JMINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
Jnanexkrpryeckas MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHncaTop. DIeKTpPOEMKOCTh TJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHndeckue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3auMopaencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJENbHOE COINPOTHUBICHHE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi 1enu. KopoTkoe 3aMbIKaHUE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 MPUMECHAs MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacItlaBaXx  JJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs: AUCCOUALNS. DIEKTPOIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN TUO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CmMemaHHoe COeTMHEHNE TTPOBOHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CcHibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBou pa3psa 1 MpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3MeKTpOABUKYIIEH CUIIbl UCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJIEHUS.

HaGmronenue amextposusza.



MexnpeaMeTHble CBSA3H

Nzyuyenune kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBbIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3Myeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPHI ¥ UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayH, TEIIOBOE PABHOBECHE),
DIIEKTPUYECKUE SABJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIUJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHHKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JIBHXKEHUN C HMCIOJIb30BAHHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAUIMITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAHEHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIEHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIy4EHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHbIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IloctossHHble  MarHuThl.  B3aumMoaelcTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uWHAyKuuu. [IpuHumn cyneprno3uunu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKLWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre NpoOBOIHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne AneKTpoMarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIXKYINAsA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTb. SIBIIEHME CaMOMHIAYKLIHMH. OJIEKTPOJABIKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMY MAarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne A1eMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanws. [lepuona, wactora, amrmumryna u (asa xoneOaHUI.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATENHHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKieHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJACTBE ANEKTpodHEeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (TMPYKUHHBIA HWITH
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajbIX KoJeOaHWil Ipy3a HA HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BoJIHBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.



[IpyHIMNBI paguoCBs3U U TeneBUAcHUA. Pannonokanys.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiiui MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOU H
4acTOTOM KOJieOaHUM.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoeHnne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yroyl MOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOKyCHOE
paccTosIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu



[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKCHUI B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabonuvl

N3Mepenue rnokaszaress NpeIoMIICHUS CTEKIIA.

HccnemoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEHHAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIHI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMIyJbC (poToHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiHmrerHa s gortodaddexra. «KpacHas rpaHuia»
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
boTOIaTYNK, COJTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.

CBeToauon.



Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[Inanerapnas mopaenb artoma. Iloctynatel bopa. M3nmydeHune W mOTIJIONIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbsita Pezepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, r1abopamopnsle pabomuwl
Habrofnenue TMHeHYaToro CeKTpa.
Tema 3. Amomnoe sa0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIO0XKHOCTh CTPOCHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsr.
Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHHE. 3aKOH PaIMOAKTUBHOI'O pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [Ipobnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTtonpl HaOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHuueckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
CU€TYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl
HccnenoBanre TpeKoB 4acTHIL (110 TOTOBBIM (OoTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro HebGa. Co3Be3musi, spKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBU)KCHHE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETUMOCTB». 3BE31bl TIJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoaHna B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmoneHust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIBIOTEPHBIX
IOPUIIOKEHUH JIs1 OTIpeIeNICHUs TIOJI0KEHUsI HeOECHbIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOJMYIIAPHS U IPKUAE 3BE3BI.

HaOmronenus B Teneckon JIyHsl, miianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOM KapTHUHE MHUPA, pOJb (PU3NUECKON Teopun
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKON KapTUHE MHUpa, MECTO
¢bu3nyecKkoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTEeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanus (6a30BbIi YPOBEHB) JOJDKHO OOECHEUYUTH TOCTHXKEHHE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOTO npenmMera «Dusmka» T0IKHbBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIIUXCsl PYyKOBOJCTBOBAThHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIlEeCTBa, pacCUIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE Peaau3ali OCHOBHBIX HAIPaBJICHUU
BOCIIUTATENBHOU AESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBA, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;



YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X (QYHKIUSIMA 1 HA3HAUYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K Pa3IMuHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HU,

6) 3K0JIOrNYeCcKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpbl, OCO3HAaHHUE TJIO0ATBLHOIO
XapakTepa SKOJIOTMYECKUX MpodiieM;

TUIAHUPOBAHUE U OCYIIECTBJICHHUE JICUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHUS LEJIeH YCTOWUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacuIMpeHre OmbITa JEATebHOCTH AKOJOTHMYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHHUE IIEHHOCTU HAy4YHON [IeATEeJIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus:  (U3UKU  OCYIIECTBIISTH  MPOCKTHYHD U HCCIEI0BaTEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENIFHO  (OPMYNIHUpPOBaTH W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONPENENATh LENH JEATEIIbHOCTH, 3aJaBaTh IAPAMETPbI W KPUTEPUH HX
JOCTUKEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH pEIIeHHs MpoOJeMbl ¢ Y4ETOM aHaM3a HMMEIOIIMXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMH TOHATHUSIMU M METOJAMH
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM ESITEIIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3HMYECKOro COJepKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJICTh BHUJAMHU JICSITEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlU, MPEeoOpPa3OBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3JIaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HAaXOAUTh ApryMEHTbl IJIs J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHaJM3UpPOBaTh IMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
NESATEeTLHOCTH, B TOM YHCIIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B NPAKTUYECKYIO OOJaCTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIEC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:



BJIAJICTh HABBIKAMHU TOJydeHHUs] WH(POpMaAIuu (HU3UYECKOTO COACPKaHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIFHO OCYIIECTBIISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMIO W WHTEPIPETAINi0O MHPOPMAIMKU PA3IUIHBIX BHIOB W (HOpM
IIPEICTaBJICHNUS,

OILICHWBATh JOCTOBEPHOCTH HH(OpPMAIIHH;

WCIIOJIB30BaTh  CPeACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJa4 ¢ COONIIOJIeHHEM TpeOOBaHWU DJPrOHOMHUKH, TEXHHKH 0€30MacHOCTH,
THTHUEHBI, PECYpCOCOCpPEKCHHsI, TMPABOBBIX M  OTHYECKUX HOPM, HOpPM
nH(popMaIIMoHHOM 6€301aCHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COAEpXKAHUS B PA3IMYHBIX (QopMarax cC
y49€éTOM Ha3zHaYeHUsT HHPOpPMAIIUU | TIEIICBOW ayTUTOPHH, BEIOUpast ONTUMATLHYIO
dbopMy TIpeICTaBICHUS U BU3yaIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYLIECTBJISITh  OOIIEHHME Ha Ypokax (HU3MKHM W BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOH(JIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIBl B
oO1IMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C TIO3ULHHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS
Camoopranusanus:
CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;



CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS TPAKTUUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MIPEATNIOYTEHUI;

JIaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIA BBEIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUC;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DJPYAMIMH B 00JacCTH
(U3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCHUTHh KOPPEKTHBHI B NESITECIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAaHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CHUTYyaIliH, BEIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TIPU aHAIU3€ pe3yJIbTaToB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce gocTiKeHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI
mo (u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEATOJIararo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHATIBLHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHPOBATBCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIpYTUX, YYUTHIBATb €ro MpH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydyenuss B 10 kjacce mnpeaMeTHblE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl cCUCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN W TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSMOJIUHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIeHcTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCAlWs, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpEBAaHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY NapaMeTpamMy COCTOSIHMST Ta3a B H30Ipoleccax,
AIEKTPU3ALMA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMKCHIBATh MEXAHUYECKOE IBIKECHUE, WCIONB3Ysl (DU3NYECKUe BEIUYWHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHU4ecKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bU3MYECKU CMBICT MCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Yad (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KHUHETUYECKasi YHEPrusi XaOTUYECKOrO JBHKEHUSI MOJIEKYJ, CPEIHEKBapaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEpPrusi, padbora rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, UX



o0O3HAaUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh U3YUYCHHBIE JICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWH TIPABWJIBHO TPAaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUSA, UCIONb3Ys (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHHUS WMITYJIbCa,
TPUHITAN CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
O0TCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHU, TMPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh PeE3yIbTaThl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIe TAOJIUIl U TPa(hUKOB, €NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTO OJKCICPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXoaUMbIe i €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHMHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIIPHON MHGOpPMAIIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B Trpynmne C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeleNaTh OO0S3aHHOCTU U
IJIAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YHAIOMIUXCST YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijjpa MpU pelieHuu (HU3UIECKUX
3a1ay;

pacno3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLMS, JIE€MCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM W JBIKYIIUMCS 3apsiji, JIEKTPOMArHUTHBIE KoJieOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTod3ddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas
PaIMOAKTUBHOCTb;



ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pAa3JIMYHBIX  Cped) H
AIIGKTPOMArHUTHBIC SIBICHUA (MPOLIECCHI), MCMONb3ySd (U3NUYECKUE BEIMYUHBL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEpPHOJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Ccujla TOKa B MpoIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OOO3HAYEHUS W E€OUHULBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUM CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYITMMH BEJIMYHMHAMH,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3HUYECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEHMHOTO PaclpoOCTPAHEHUsI CBETA, 3aKOHbI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
JIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHWs MAacCOBOIO YMCIIA, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paK€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB € MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUMH: IpPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIUpOBaThH BHIBOIHI,



OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUH C HCHOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BRIBOBI IO PE3yJIbTaTaM MCCIIECOBAHMUS,

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BAHUS;

pemiath pacu€THbIC 3a7a4yd C SBHO 3aJaHHON (DU3UYECKOU MOJIEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTH PAcUEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEHHOTO 3HaUeHUs (PU3NYECKON BEJIIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busznUecKue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTarb B TpYIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJei,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
HaumMmeHoBaHue
Kourpoanr  IIpaktu  (uudposbie)
Ne ni/m pa3/1eJioB U TeM
Bcero HbIEe -yeckue  OOpasoBaTe/jbHbIE
NMPoOrpaMmblI
padoThI padoThI pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
®du3uKa U METObI bubmuorexa [JOK
1.1 HAY4YHOTO 2 https://m.edsoo.ru/7f41bf7
HO3HAHMS 2
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka ) https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Hunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHEI bu6mmoreka [IOK
2.3 COXpaHECHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMO/IMHAMMKA
OCHOBBI
MOTCKVISIDHO- bu6mmoreka [IOK
3.1 yip . 9 1 https://m.edsoo.ru/7f41bf7
KHHCTHYECKOM 5
TEOPUH h
OCHOBEI bubmuorexa [JOK
3.2 10 1 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHN »
ArperaTHble
COCTOSIHS bu6mmoreka [IOK
3.3 5 https://m.edso0.ru/7f41bf7
BEII[ECTBA. 5
®da30BbIC IEPEXOIBI B
Hroro mo pazaeny 24
Paznen 4. 9JIEKTPOJIUHAMMUKA
bu6mmorexa [IOK
4.1 UeKTpocTaTHi 10 L https://m.edsoo.ru/7f41bf7



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

2

ITocTOosIHHBIN
. bubmuoreka [JOK
AJICKTPUICCKUN
4.2 12 https://m.edsoo.ru/7f41bf7

TOK. TOKH B 5
Pa3IMYHBIX Cpelax -

Hroro no pazaeny 22

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KITACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3fejioB  TeM Konrpoasnbie Ilpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI KHe padoTh
pecypcsbl

Pazgea 1. 9JIEKTPOJAUHAMUKA

MarauTtHoe 1ojJe.

bubmuorexa [JOK
11 11 1
DICKTPOMATHHTHA 3 https://m.edso0.ru/7f41c97c
I/IHI[yKI_[I/IH
Hroro no pazneny 11

Pazgen 2. KOJIEBAHUSA U BOJIHBI

Mexannueckue 1

2.1 3IEKTPOMATrHUTHBIE 9 1 Bubmorexa ITOK
) P https://m.edsoo.ru/7f41c97c
KOJIeOaHUs
Mexannueckue 1
2.2 3IEKTPOMATrHUTHBIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa [JOK
2:3 Onrika 10 3 https://m.edso0.ru/7f41c97c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI cielIMaAIbHOM

bu6nmoreka [JOK
3.1 4 1
TEOpPUH https://m.edsoo.ru/7f41c97¢
OTHOCHUTEIbHOCTH
Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DNeMEeHThI KBaHTOBOU 5 bubnuoteka [JOK
' OITHKH https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoetne atoma https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 AtomHoe S1po > https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJIEMEHTEI
bu6mmorexa [IOK

51 ACTpOHOMHH 1 ! 1 https://m.edso0.ru/7f41c97¢c

acTpo(U3UKH



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

Hroro no pazneny

7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 Oo6o06mmatomee 4 bubmuoreka [JOK
' HOBTOPEHHE https://m.edso00.ru/7f41c97¢c
Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne
® Tema ypoka Koutrpoas Ilpakru  /[lara uudposbie
n/n Bcero = HbIe yeckHne U3YyYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcnl

®dusuka — Hayka o
Hobore. Havaibie bu6nmoreka [IOK

1 pupode. tayH 1 https://m.edsoo.ru/ffOc
METOAbI [IO3HAHUSI 04.09.2023 3962
OKPY’KaIOIIIEr0 MUpPa
Pons 1 mecTo
¢u3uku B

OPMHUPOBAaHUH
?:)05 eMI;HHOﬁ bubnuorexa [{OK

2 P . 1 https://m.edsoo.ru/ffOc
HAyYHOU KapTUHBI 06.09.2023 1366
MHpa, B
IIPaKTUYECKON
JIeSITeIIbHOCTH JIFOJICH
MexaHu4eckoe
JIBHOKCHUE.

OTHOCHUTEIBHOCTD bubnunoreka LIOK

3 MEXaHUYCCKOTO 1 11.09.2023 https://m.edsoo.ru/ffOc
JIBHOKCHMUS. 3508
IIepememenue,

CKOPOCTh, YCKOpEHHUE
PaBHOMEpHOE bubmuoteka [IOK
i 1 //m. .

4 IIPSIMOJIMHENHOE 13.09.2023 https://m.edsoo.ru/ffOc
JIBIKEHUE 3620
PaBHOyCKOpeHHOE bubnmnoreka HOK

5 IPSIMOJIMHENHOE 1 18.09.2023 https://m.edsoo.ru/ffOc
JBWKCHUE 372e
CB00OOJIHOE IaJICHHE. bubnmorexa LIOK

6 Yckopenue 1 90.09.2023 https://m.edsoo.ru/ffOc
CBOOOIHOTO MagECHUS 39cc
KpuBonunuelinoe
JIBIDKEHUE. bubnunotexa LIOK

1 A/m. .

7 JBr>xenue ) 95 09.2023 https://m.edsoo.ru/ffOc
MaTepuaIbHOU TOUKH 3ada
M0 OKPY>KHOCTHU

8 [Tpuntnm 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

OTHOCUTEIBHOCTHU 27.09.2023  https://m.edsoo.ru/ffOc
Tamunes. 3be8
NuepumanbHbie
CHCTEMBI OTCUETA.
ITepBblii 3aK0H
HrroTona
Macca tena. Cuna.
[TpunIn
bu6nunorexa LIOK
CYNEPIIO3HUITUHU CHIL.
9 . https://m.edsoo.ru/ff0c
Bropoii 3akoH 02.10.2023 3bes
HrroTona nis
MaTEepUAIbHON TOUKHU
Tpernii 3ak0H bubnmoreka [JOK
10 H A/m., .
BIOTOHA IS 04.10.2023 https://m.edsoo.ru/ffOc
MaTepUATIbHBIX TOUYCK 3be8
3aK0H BCEMHUPHOTO
TaroTenus. Cunia bubnunoreka LIOK
11 i A/m., .
TspkecTu. [lepBas 09.10.2023 https://m.edsoo.ru/ffOc
KOCMHUYECKas 3d00
CKOPOCTH
Cina ynpyrocti bubnuoreka [IOK
12 ' /Im. .
3akoH ['yka. Bec Tena 11.10.2023 fttps: firn.edsoo. LTTOC
3el8
Cwuiia TpeHusl.
Koadbpumuent
o bubnmorexa LIOK
TpeHus. Cuina
13 https://m.edsoo.ru/ffOc
COIIPOTHBIICHUS IPU 16.10.2023 376
JIBMDKCHUH TEJIa B
JKUJIKOCTH WJTH Ta3e
IToctrynarenbHoe 1
BpallaTeiabHOe
JIBIDKCHHE
a0COIOTHO TBEPIOTO bubnmorexa HOK
14 A/m., .
Tenma. MOMEHT CHIIHL. 18.10.2023 2?2; {/m.eds00.w/tfc
IInedo cumsbl.
VYcioBust paBHOBECUS
TBEPJIOTO TENA
Nmnynse
MaTepUaIbHOU bu6muoreka [JOK
1 A/m. .
5 TOYKH, CUCTEMBI 93.10.2023 https://m.edsoo.ru/ffOc

MaTepUATbHBIX
Touek. Mmmynbe

43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

16

17

CHIIBI. 3aKOH
COXpaHEHUs
HUMITYJIbCA.
PeaktuBHOE
JIBIDKEHUE

Pabota u MmomHoOCTh
cunbl. Kunetnueckas
SHEeprus
MaTepUAIbHOI
touku. Teopema 06
W3MCHCHUU
KUHETUYECKOI
SHEPrUU

IlorenuuansHas
SHEprusl.
ITorennmanpHas
SHEPrus ynpyro
neGpopMHUPOBaHHOU
MPY>KUHBI.
IlorenuuansHas
SHEpTHs Tejia BOIU3U
MOBEPXHOCTU 3eMJIU

25.10.2023

06.11.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc
4502

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
461a

18

IToTeHnmanpHBIC U
HEMOTCHIINATBLHEIC
cubl. CBs3b pabOTHI
HEMOTECHIMATbHBIX
CUJI C U3MEHEHUEM
MEXaHHYEeCKOU
SHEPIUU CUCTEMBI
Tell. 3aKOH
COXpaHEHUsI
MeXaHW4YeCKON
JHEpPruU

08.11.2023

bubmmoteka [IOK
https://m.edsoo.ru/ffOc
478c

19

JlaGopaTopHas
paborta
«Hccnenosanue
CBSI31 PabOTHI CHIIBI C
N3MCHCHUEM
MEXaHHU4YECKOI
SHEPrUHu Teja Ha
MpUMEpPE PaCTKEHUS
PE3UHOBOTO JKTyTa

13.11.2023



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

20

21

KonTtponbsHas padora
1o TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHHUKE»

OcCHOBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHYCCKOU
TEOPUH.
bpoynosckoe
JIBIJKEHHE.

Anpdysust

15.11.2023

20.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
4h74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
4dc?2

22

Termosoe
paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
teMriepatyp Llenbcus

22.11.2023

23

XapaxkTtep JBUKCHUS
¥ B3aHMOJICHCTBHUS
YaCTHI] BEIICCTBRA.
Mopenu ctpoeHus
ra30B, )KUAKOCTEH 1
TBEPIBIX TEN

27.11.2023

24

Macca monexy:.
Kommuectso
BEIICCTBA.
ITocTossHHAas
ABoraapo

29.11.2023

25

26

Wneanpuniii ra3 B
MKT. OcHoBHOE
ypaBueHue MKT

AoOcomoTHas
TeMIiepaTypa Kak
Mepa cpeaHen
KHHETHIECKOMN
SHEPTHH JIBHKCHHS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Kunaneiipona

04.12.2023

06.12.2023

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
4fde

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
511e

27

3akon J[ampToHA.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

T"a30BEIe 3aKOHEBI

11.12.2023

JlaGopaTopHas
pabora
«HccnenoBanme
2
8 3aBHCUMOCTH MEXIY 13.12.2023
napameTpamu
COCTOSIHUSI
pPa3peKEHHOTO Ta3a»
H3omponeccol B
HJieaJIbHOM Ta3e U UX Bubmaorexa ITOK
29 https://m.edsoo.ru/ffOc
rpadudeckoe 18.12.2023 5706
MIPE/ICTABJICHHE
BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON
CHCTEMBI U CIIOCOOBI
e¢ N3MCHCHHUS. bubnunoreka LIOK
30 K Jim. .
OJINYECTBO TEIUIOTHI 20.12.2023 https://m.edsoo.ru/ffOc
u pabora. 5952
BuyTtpennss sueprus
0JIHOATOMHOT'O
HIeajIbHOro ra3a
Buter bubnuoreka [IOK
31 https://m.edsoo.ru/ffOc
TeIUIonepe aun 25.12.2023
5c36
YnenpHas
TEMJI0OEMKOCTh
BEIIIECTBA. bubmmoteka IIOK
32 K JIm. .
OJIMYECTBO TEIJIOTHI 97 12.2023 https://m.edsoo.ru/ffOc
IIpU TeIUIonepeaaye. 5c36
AnnabaTHBIN
rporiecc
IlepBblii 3aK0H
bubmmoteka [IOK
TEPMOJUHAMUKHU U
33 https://m.edsoo.ru/ffOc
€ro MPUMEHEHHUE K 10.01.2024 Sefc
n3omnpolieccam o
HeobpaTumocts
IIPOLIECCOB B bu6muoreka [IOK
34 .B i JIm. )
npupozae. Bropon 15.01.2024 https://m.edsoo.ru/ffOc
3aKOH 6230
TEPMOJTMHAMUKH
35 [IpuHiun nercTBus u but6mmorekxa [IOK
KII/I TerioBoi 17.01.2024  https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

MallnHBbI

600a

[uxn Kapno u ero

36 KT 22.01.2024
DKOJOTHUYECKHUE
37 pOOJIEMBI 24.01.2024
TEIUIOPHEPTETUKHI
O06o06marmuii ypok
P bu6nmoreka [IOK
38 «Moxexysipias https://m.edsoo.ru/ffOc
¢usuka. OCHOBBI 29.01.2024 6938- ' '
TEPMOIMHAMUKI
KonTtponsHas padora
10 TEME bu6nmoreka [IOK
39 «MonekynspHas 31.01.2024 https://m.edsoo.ru/ffOc
¢duzuka. OCHOBBI 6a50
TEPMOIMHAMHUKI
[TapooOpazoBanue u
bubnuoreka [{OK
40 KORIEHCAIUL https://m.edsoo.ru/ffOc
Hcnapenue u 05.02.2024 T '
63b6
KUIICHUE
AOcomoTHas U
OTHOCHUTEIIbHAS bubmorexa [JOK
41 https://m.edsoo.ru/ffOc
BJIQYKHOCTH BO3/yXa. 07.02.2024 6443
Hacpimennsiii nap
TBépnoe Teno.
Kpucramnnyeckue n
amop(¢HbIe Tena.
A bubnmnorexa [JOK
HU30TPOTTHUS
42 . https://m.edsoo.ru/ffOc
CBOMCTB KPUCTAJLJIOB. 12.02.2024 6570
Kunkue kpucTamibl.
CoBpeMeHHbIE
MaTepuabl
[LraBnenue u
KPUCTAJUIU3aLUs. bubnmnoreka HOK
43 VnenbHas TerioTa 14.02.2024 https://m.edsoo.ru/ffOc
IUIABJICHMS. 6708
Cyb6numarus
bubnunorexa LIOK
44 ¥pasterne https://m.edsoo.ru/ffOc
TEIUTOBOTO OaaHca 19.02.2024 T '
6820
DneKkTpu3anus Ted. bubnmoreka [JOK
45 DIIEeKTPUIECKUI 91.02.2024 https://m.edsoo.ru/ffOc

3apsn. JBa Buma

bbcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

AIIEKTPUIECKUX
3apsoB

IIpoBoaHMKH,
JUBICKTPUKH U

HOMYTIPOBOIHUKIL. bubnmnoreka HOK
4 3con coxparenms 26.02.2024 ggs(f/ /m.edseo. nitflc

IIEKTPUUYECKOTO

3apsaa

Bzaumoneiicteue

3apsIoB. 3aKoH bubnuorexa [IOK
41 Kynona. Touyeunsrit 28.02.2024 git::.//m.edsoo.ru/ffOc

AIEKTPUUYECKUH 3apsij T

Hanpsx€anocts

AIIEKTPUYECKOTO

noJist. [lpunnun bubnuoreka [IOK
48 CYIEePHO3UINH 04.03.2024 https://m.edsoo.ru/ffOc

AIEKTPUUECKUX 6df2

nosieut. Jlunun

HANPS)KEHHOCTH

Pabora cun

3JIEKTPOCTATHYECKOTO bubmmoreka [JOK
49 nosist. [lorenuman. 06.03.2024 https://m.edsoo.ru/ffOc

Pasnocth 6f00

MOTEHIINAJIOB

IIpoBoaHMKY 1

TUDIIEKTPUKHU B

JJIEKTPOCTATUYECKOM bubmorexa [OK
50 https://m.edsoo.ru/ffOc

oJIe. 11.03.2024 2018

Jusnexrpudeckas -

MIPOHHIIAEMOCTh

DIEeKTPOEMKOCTb. bubmorexa LIOK
o1 Korencarop 13.03.2024 https://m.edsoo.ru/ffOc

7126

DIEeKTPOEMKOCTh

MJI0CKOTO

KOHICHCATOPA. bubmuotexa [IOK
52 Sheprus 18.03.2024 r;'[zt([:)(s).//m.edsoo.ru/ffOc

3apsHKEHHOTO

KOHJIeHcaTopa

JlaboparopHas
53 pabota "H3mepenue 20.03.2024

ANEKTPOEMKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

KOHJIeHcaTopa"

54

55

[TpuHIMn AeiCcTBUS U
MIPUMEHEHUE
KOH/JICHCAaTOPOB,
KOIMUPOBAIBHOTO
arnmapara, CTpyuHOro
MIPUHTEPA.
DIeKTpocTaTHYEeCKas
3alUTa. 3a3eMJIEHUE
3JIEKTPOPUOOPOB

DIIEKTPUUYECKHM TOK,
YCJIOBHS €TO
CyIIIECTBOBAHUS.
ITocTOSIHHBIN TOK.
Cuita TOKa.
Hanpsxenue.
CormnpoTHuBICHHE.
3akon Oma Jjis
ydacTka 1enu

08.04.2024

10.04.2024

56

57

58

[TocnenoBarensHoOE,
napaJuIebHOE,
CMEIIaHHOe
COe/IMHEHNE
IIPOBOTHUKOB.
JlaGopatopHas
pabota «/3yuyeHue
CMEIIaHHOTO
COEIIMHEHUs
PE3UCTOPOBY

PaGora u momrHOCTH
AIEKTPUUYECKOTO
ToKa. 3akoH J[xoys-
Jlenna

3akon Oma 11
MOJTHOM (3aMKHYTOIA)
AIIEKTPUYECKOMN TEIH.
Kopotkoe
3aMbIKaHHUE.
JlaGopaTopHas
pabora «M3mepenune
OJ1C uctouHuKka ToKa
Y €r0 BHYTPCHHETO

15.04.2024

17.04.2024

22.04.2024

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
7410

bubmmoteka IIOK
https://m.edsoo.ru/ffOc
7838

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
7ae0



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

COIIPOTUBJICHUS

59

DJIEKTPOHHAS
IIPOBOAMMOCTh
TBEPABIX METAJUIOB.
3aBUCUMOCTh
COIPOTUBIICHUS
METaJNIOB OT
TEMIIEpaTyphl.
CBepXInpoBOAUMOCTh

24.04.2024

60

DIIEKTPUUECKUI TOK
B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

29.04.2024

61

62

63

64

[TomynpoBoaHUKH, UX
coOCTBEHHas U
npuMecHas
MPOBOJAUMOCT.
CaoiicTBa p—Nn-
nepexoja.
[TomynpoBOTHUKOBBIE
IPUOOPHI
DJIEKTPUUYECKUI TOK
B PacTBOpax u
pacrmiiaBax
3IEKTPOJIUTOB.
DIEKTPONUTHYECKAS
JUCCOLIMAIIHS.
DIIEeKTPOIHN3

DIIEKTPUUECKUI TOK
B ra3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSTCILHBIN
pazpsaa. MonHus.
IIna3ma

DIIEKTpUUYECKHE
npuOopkI U
YCTPOMCTBA U UX
MPaKTUYECKOe
IPUMCHEHHE.
[IpaBuna TexHUKT
0€3011acCHOCTH

06.05.2024

08.05.2024

13.05.2024

15.05.2024

bubnuoreka [{OK
https://m.edsoo.ru/ffOc
84ae

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
82ba

bubmmoteka IIOK
https://m.edsoo.ru/ffOc
84ae

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
86fc

65

O06o0maromuii ypok
«INEKTPOTUHAMHUKAY

20.05.2024

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



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

88be
KonTtponsHas padora
1o TeMe
«DNEeKTPOCTATHKA. bubmmoreka [JOK
66 [TocTostHHBINM ) 1 99 05.2024 https://m.edsoo.ru/ffOc
SIIEKTPUYECKUH TOK. 8a8a
Toxu B pa3mnyHbIX
cpemax»
Pe3epBHBIit ypOK.
KOH’II“) OJ'IBH:;) abora bubmorexa HOK
67 P P 1 https://m.edsoo.ru/ffOc
o TeMe
8c56
"OnexkTpoauHaMuka"
Pe3epBHbIi ypoK. bubmmoreka [JOK
68 Ob6o06maromuit ypok 1 https://m.edsoo.ru/ffOc
o TemaM 10 xiacca 8f6c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Koau4vecTBo yacoB DJIEKTPOHHBI
Ne Tema ypoka Koutponnr Ipaktnu /[ara e uudposbIe
n/n Bcero | HbIE ecKHe U3YYeHU s oOpa3oBareJib
padoThI padoThI HbIe pecypchbl
ITocTossHHBIC MATHUTHI U UX
B3aMMO/ICHCTBHE. bubnuoreka
MaruautHoe nosie. Bektop 1 LHOK
MarHUTHON MHIYKIWH. 04.09.2023 = https://m.edsoo.
JIMHUM MarHUTHOM ru/ff0c9778
WHIYKIAH
MaruauTHOE T0JIe bubnuoreka
IPOBOJHHKA C TOKOM. OmbIT 1 HOK
Opcrena. BzanmopeiictBue 06.09.2023  https://m.edsoo.
MIPOBOJHUKOB C TOKOM ru/ffOc98fe
JlaGopaTtopHnast pabora El/g;(momm
E?;ﬁ‘;‘f;fnf;r::;‘g; 1 1 11.09.2023  https://m.edsoo.
ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS
Ha IIPOBOJIHUK C TOKOM.
bubnmmoreka
Cuta Amriepa. LIOK
JlabopaTtopnas pabora 1 1
<<HCC§€I[OE&HI/I : elicTaus 13.09.2023  https://m.edsoo.
ru/ffOc9ac0
MTOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM»
JlelicTBME MAarHUTHOTO TTOJS
HA. TBEEYIYIOCA bubnuoreka
3apsKEHHYIO YacTHUILy. 1 HOK
Cuna JToperina, PaGota 18.09.2023  https://m.edsoo.
ru/ff0codf4
cuibl JIopeHna
DneKTpoMarHuTHas
nHaykus. [lotok BekTopa
MarHUTHON WH]TYKITUH. 1
OJ1C uaaykmu. 3akoH 20.09.2023
AIIEKTPOMArHUTHOM
unaykuuu Papanes
JlaGopaTtopHnast pabota bubnmoreka
«Hccnenosanue sIBIeHUS 1 1 L[IOK
AIIEKTPOMArHUTHOM 25.09.2023 = https://m.edsoo.
VHYKIIUW» ru/ffOcals0
NHaykTUBHOCTG. SIBIICHME 1 bubnuoreka



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

camounaykiuu. I/C 27.09.2023  1IOK
CaMOMHIYKITUU. DHEPTHs https://m.edsoo.
MarHMTHOTO TI0JISl KaTyIIKH ru/ff0ca600
C TOKOM.
DJIEKTPOMarHUTHOE TIOJIE
TexHu4eckue ycTpoiucTsa u
UX IPUMEHCHHUE!
MIOCTOSIHHBIE MarHUTHI,
9 AJIEKTPOMATHHUTHI,
3JICKTPOJIBUTATEIb, 02.10.2023
YCKOPHUTENH IEMEHTaAPHBIX
YaCTHUIl, MHAYKIIMOHHAS
neyvb
O6o06maromuit ypok bubanoreka
10 «MarHuTHoe ToJe. IIOK
DNeKTpOMarHuTHAS 04.10.2023  https://m.edsoo0.
VH/TYKIIUSD ru/ffOcab82
KonrtponbHas padora 1mo Bubimoreka
1 TeMe «MarHuTHOE ToJIe. IIOK
DneKTpOMarHuTHas 09.10.2023  https://m.edsoo.
WHTYKIAS ru/ff0cad58
CB00OIHbIC MEXaHUYECKHE
KosnebaHus. Bubnuoreka
12 I'apmoHnueckue HOK
KosneOaHusl. YpaBHEHUE 11.10.2023  https://m.edsoo.
TapMOHHMYECKHUX KOJIEOaHUH. ru/ffOcaf06
[IpeBpamienue seprun
JlaGoparopHas paboTa
«HccnenoBanue
13 3aBUCHUMOCTH Tepro/ia
MaJbIX KojJebaHui rpy3a Ha 16.10.2023
HUTH OT JUTUHBI HUTH U
Macchl Tpy3a»
KonebaTenbHbIi KOHTYP.
CBobopHbIe
3IEKTPOMArHUTHEIC
Koi1e0aHus B MacaILHOM Bubmuorexa
14 KoJieOaTeTbHOM KOHTYpE. HOK
AHATOMA MEKLY 18.10.2023  https://m.edsoo.
ru/ff0cb820
MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMU
KoJIe0aHUSIMU
15 ®opmyna Tomcona. 3akoH bubnuoreka
COXpaHEHHUsI SHEPTHH B 23.10.2023  1IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

UIeaATbHOM KOJI€0aTEIbHOM

https://m.edsoo.

KOHTYpE ru/ffOch9c4
IIpencrasnenue o
3aTyXamIIUX KOJICOaHHSIX.
bubnuoreka
BriHyXcHHBIE
16 MEXaHHYECKUE KOJIeOaH s HOK
p B ' 25.10.2023  https://m.edsoo.
e30HaHC. BoiHyXIeHHbIE (U/FFOChbS6
3JIEKTPOMArHUTHBIE
KoJieOaHus
IIepeMeHHBIH TOK.
CunycougaibHbIN
. bubnuoreka
MEPEMEHHBII TOK.
17 MOontHOCTh MEPEMEHHOTO HOK
A 09.10.2023 = https://m.edsoo.
TOIfa. MIUTUTYAHOE U ru/ffochd3a
JeiicTByOIIee 3HAUCHHE
CHWJIBI TOKA U HAIPSDKEHUS
Tpancdopmarop.
18 [TpousBoacTBoO, iepenava u
noTpebaeHue 11.10.2023
AIEKTPUUYECKON SHEPTUU
YcerpoiicTBo 1
MIPAKTUYECKOE IPUMEHEHHUE bubnmoreka
AIEKTPUYECKOTO 3BOHKA, LIOK
19
reHepaTopa nepeMeHHOTro 16.10.2023  https://m.edsoo.
TOKA, TUHUH ru/ff0cc324
aJIeKTpoTiepeaayd
DKONOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE
20 anexkTpodHeprun. Kynbrypa
HCIIOJIb30BaHUS 18.10.2023
DJIEKTPOIHEPTHH B
MMOBCEIHEBHOW KU3HU
MexaHnuecKkre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHSI. bubnmoreka
[Tepuoa. Cxopoctb [HOK
21
pactpocTpaHeHus U JITTHHA 23.10.2023 = https://m.edsoo.
BOJIHEL. [Tonepeunsie n ru/ffOcca54
MIPOJIOJILHBIC BOJTHBI
bubnmoreka
3ByK. CKOpOCTH 3BYKa.
22 I'pomkocTs 3ByKa. BeicoTa LOK
Tex6 25.10.2023  https://m.edsoo.
ToHa. 1eMbp 3Byka ru/ffOcccOc
93 DNEeKTPOMarHUTHBIE BOJHBI, bubnmoreka
UX CBOMCTBA U CKOPOCTb. 06.11.2023 IIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

IIIxana 31€eKTpOMarHUTHBIX

https://m.edsoo.

BOJIH ru/ffOccfe0
[IpuHIMIB paTuOCBI3U U
24 TeneBuaeHus. Pa3Burtue
CPEJICTB CBSI3H. 08.11.2023
Pagnonokauus
[Ipsamonuneitnoe
bubnuoreka
pacnpocTpaHeHHUE CBETA B
25 OJIHOPOJIHOM cpejie HOK
T . ' 13.11.2023  https://m.edsoo.
OUYCYHBIN UCTOYHHK CBETA. (U/Ff0cd350
JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI bubnmoreka
26 OTpaXKEHUsI CBETA. [HOK
[Moctpoenue nzodpaskeHui 15.11.2023  https://m.edsoo.
B IIJIOCKOM 3€pKaJie ru/ffOcd4e0
[IpenomnieHue cBeTa.
bubnuoteka
[TonHOE BHYTpEeHHEE
27 otpaxenue. [IpenenbHbit HOK
20.11.2023  https://m.edsoo.
YTOJI TIOJIHOTO BHYTPCHHETO I e—
OTpaKCHHUS
bubnuoreka
98 KonTponbnas pabota LIOK
«KonebaHus ¥ BOJHBI» 22.11.2023  https://m.edsoo.
ru/ffOcc6f8
JlaGopaTtopHnast pabota EHO?HORM
29 {4
(CISMEPEHHE HOKA3ATCIA 27.11.2023  https://m.edsoo.
MPETOMIICHUS CTEKIIa» ru/ffocdsTa
JIunsel. [loctpoenue bubnuoteka
30 M300paXeHH B TUH3E. IIOK
®dopmyiia TOHKOM JTHH3BI. 29.11.2023  https://m.edsoo.
VYBennuenue JTUH3EI ru/ffOcddle
JlaGoparopHas paboTa
31 " i
« ccneI[OBaIiHe CBOWCTB 04.12.2023
M300paXeHH B TUH3AX)
Hucniepcus ceera.
CroxHBIN cocTaB 0e10ro
32 . LI
cgerta. l[er. JlabopaTopHas 06.12.2023
pabota «Habmonenue
TUCTIEPCUU CBETA»
bubnuoreka
Wurepdepennus crera.
33 Judpakius cBeTa. HOK
11.12.2023  https://m.edsoo.

JudpaxknuonHas pemeéTka

ru/ffOced22
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bubauoreka

34 ITonepedHOCTH CBETOBBIX [HOK
BouH. [lonsipusanus ceeta 13.12.2023  https://m.edsoo.
ru/ffOcf02e
OnTrueckue mpuOOps U
35 YCTPOKMCTBA U YCIIOBUS HX 18.12.2023
0e30MacHOro NpUMEHEHUs
I'panuiel MpUMEHUMOCTH bubnuoreka
36 KJIACCUYECKOW MEXAHUKH. HOK
[ocrynaTsl cienuanbHON 20.12.2023  https://m.edsoo.
TEOPHMHU OTHOCUTEIHLHOCTH ru/ffocfg862
OTHOCUTENBHOCTh bubmmoreka
37 OJIHOBPEMEHHOCTH. HOK
3amenieHre BpEMEHU | 25.12.2023  https://m.edsoo.
COKpAILICHUE JJIMHBI ru/ffOcfa42
KonTponbnas pabota bubnuoteka
38 «Onruka. OCHOBBI HOK
CHeHATbHON TEOpUH 10.01.2024  https://m.edsoo.
OTHOCHUTEIHHOCTH ru/ffOcf6f0
DHeprus u UMIYJbC
z bubnuoreka
PENATUBUCTCKON YaCTHUIIBI.
39 CBs13b MacChl ¢ SHEPTUEH U 10K
3 27.12.2023  https://m.edsoo.
UMITYJIBCOM. DHEPTust ru/ffOcfc68
TIOKOSI
bubnnoreka
®otonsl. opmyia [1nanka.
40 DHeprus U UMIYJIbC LOK
15.01.2024  https://m.edsoo.
(porona ru/ffOcfel6
bubnnoreka
OTKpBITHE U UCCIIEIOBAHNE 10K
. A.T.
4 20“3(1)(1)6“& Omerret 17.01.2024  https://m.edsoo.
roferona ru/ffocffca
3akonbl poTtorddekra. bubnmoreka
42 VYpaBHeHne DUHIITENHA IS [HOK
dororddekra. «KpacHas 22.01.2024  https://m.edsoo.
rpanuia» horosdderra ru/ff0d015e
HaBnenue ceera. OnbITh 1. EP(I;EHOTeKa
. . X
43 H uﬂe6e;1eBa HMHACCKoe 24.01.2024  https://m.edsoo.
JIeiicTBUE CBETa ru/ff0d0426
TexHu4eckue ycTpoucTsa u
42 NPaKTUYECKOe PUMECHEHHE:
¢dboToreMeHT, POTOIATUHK, 29.01.2024

COJIHCYHasA 6aTape${,
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CBETOONOO

45

46

47

48

49

50

51

52

53

Penrenue 3amau mo reme
«IeMeHTEI KBAaHTOBOU
OITHUKI

Mopens atoma TomcoHa.
OmnbiTer Pesepdopaa mo
paccessHUIO O-4aCTHII.
[Imanerapnas Mozeb aroma

[Tocrynartsr bopa

W3nyyeHune u noraoieHne
($bOTOHOB Mpu Tepexoe
aToMa C OJTHOTO YPOBHSA
SHEPruu Ha apyrou. Buabl
CIIEKTPOB

BomnHoBbIE cBOMiCTBa
yactull. Bonnsl ne bpoins.
KopnyckynsapHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY/ICHHOE U3J1y4eHHE

OtkpeiTHE
panuoakTUBHOCTHU. OIBITHI
Pesepdopna o
OTIpEIeIEHUIO COCTaBa
PaMOaKTHBHOTO H3ITyYSHHSI

CsoiicTBa anbda-, 6era-,
ramMma-u3inydeHus. Bousaue
pPaZ0aKTUBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

OTtkpbITHE IPOTOHA U
HeuTpoHa. M3oToms!.
Anbda-pacnan.
ONEKTPOHHBINA 1
MO3UTPOHHBINA OeTa-pacra.
I"'amma-uznydenne

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SInepHslil peakTop.
[Tpo6GieMbl, epCEeKTUBBL,
JKOJIOTHYECKHE ACTIEKTHI
SIIEPHOW SHEPTEeTUKHU

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

19.02.2024

21.02.2024

26.02.2024

28.02.2024

bubanoreka
HOK

https://m.edsoo.
ru/ff0d0302

bubauoreka
HOK

https://m.edsoo.
ru/ff0d091a

bubanoreka
LHOK

https://m.edsoo.
ru/ff0dOafa

bubOmmoreka
HOK

https://m.edsoo.
ru/ff0dOafa

bubOmmoreka
HOK

https://m.edsoo.
ru/ff0d0ca8

buoOmmoreka
[HOK

https://m.edsoo.
ru/ff0dofd2

buoOmmoreka
HOK

https://m.edsoo.
ru/ff0d1162

buoOmmoreka
HOK

https://m.edsoo.
ru/ff0d1356
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54

DneMEeHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA.
MeTtop1 HaOMIOIEHUS U
perucTpanuu
3JIEMEHTapPHBIX YaCTHII.
Kpyrusiii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI
MUpa»

04.03.2024

bubauoreka
HOK

https://m.edsoo.
ru/ff0d0e38

55

Bup 3Bé3nHOro neba.
CozBe3aus, spkue 3BE31pbl,
[IJIAHETHI, UX BUIUMOE
nemwxkenne. Conneunas
cHCcTEMA

06.03.2024

56

57

Comnnne. Conaeynas
AKTUBHOCTD. ICTOUYHUK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
TJ1aBHOU
IIOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoenue
3B&311. COBpEeMEHHBIE
IIPEJICTaBICHUS O
IIPOUCXOXKICHNU U
sposmony CosHIa U 3BE37

11.03.2024

13.03.2024

58

59

60

Mnineunsiii [1yte — Hama
lNanakrtuka. [lonoxxenue n
nerxenne ComHia B
I'anakTuke. ['anakTuky.
YEpHble ABIPHI B Aapax
raJIaKTUK

Bcenennas. PazOeranue
rajaktuk. Teopus
Bonbioro B3peIBa.
PenukroBoe uznydeHue.
Mertaranaktuka

Hepemennsie mpo6ieMsl
aCTPOHOMHH

18.03.2024

20.03.2024

08.04.2024

61

62

KonTponbnas pabota
«DNEMEHTHI aCTPOHOMUH U
acTpou3uKm»

Ob6o6maromuit ypok. Posb

10.04.2024



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

63

64

65

66

67

($U3UKU ¥ aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJIBLHON U DTUYECKOH
chepax nesaTenbHOCTH
YyeJI0BeKa

O6o06maromuii ypok. Posb
1 MECTO (PU3HUKHU U
ACTPOHOMHUU B
COBPEMEHHOM Hay4HOM
KapTUHE MHUpa

O6o06maromuii ypok. Posb
buznyeckoif Teopuu B
(hopMHUPOBaHUH
MPEJICTaBICHUN O
duznyecKoil kKapTuHe MUpa

Ob6o06uaromuit ypox.
Mecto dpuznveckoit
KapTHUHBI MUPA B 00111eM
Py COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBIil ypoK.
MarunutHoe noie.
DNeKTpOMarHuTHas
WHIYKITHS

PesepsHblil ypok. OnTuka.
OCHOBBI cIeIIUATBHOM
TEOPUU OTHOCUTEIBHOCTH

15.04.2024

17.04.2024

22.04.2024

24.04.2024

29.04.2024

06.05.2024

68

Pesepnsit ypok. KBantoBas
¢du3uka. D1eMeHThI
aACTPOHOMHH U
acTpou3uku

08.05.2024

Bbubanoreka
[HOK

https://m.edsoo.
ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB
I10 TIPOI'PAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. oz
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» dmsuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJISL

Coopnuk 3anay no gusuke: 1s 10-11 k1. obmobpazosar. yupexenuunii / Cocr.
I'.H Crenanona - 9-e u3a. M.: IIpocsemenue, 2003. - 288 c.

8. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue ais 061meo06pa3oBart. yupexaeHum /
PeivkeBuu A. I1. - 7-e u31., ctepeorun. - M.: [Ipoda, 2003. - 192 c.

9. ®uzuka: Yueb. s 10 k1. o6meodpazosat. yupexaenuit / I'.51. Mskumes, b.b.
byxosnes, H.H. Cotckuii. - 10-¢ u3a. - M.: IIpocsemenune, 2002. - 336 c.

10. ®uzuka: Yueo. ans 11 k. odmeodpaszosar. yupexaenui / I'. 5. Mskuiies,
b.b. byxoBuges. - 1-e uza. -M.: [Ipocsenienue, 2003. - 336 c.

11. ®ponTansHbie TabOpaTOpHBIE paboTHI IO Pu3uke B 7-11 kmaccax
oOmreoOpa3zoBarenbHbIX yupexaeHusx: Ku. qsa yaurens / B.A. bypos, F0.U. Jluxk,
b.C. 3Bopsikun u 1p.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:

[Ipocsemenue: Yueob, aut., 1996. - 368 c.



1. JleMOHCTpallMOHHBIN IKCIEPUMEHT MO (PU3HUKE B CPEAHEH LIKOJIE: TOCOOHe s
yuurenelt / B. A. bypos, b. C. 3Bopsikun, A. I1. Ky3sMun u ap.; noxa pex. A. A.
[TokpoBckoro. — 3-e u3j., nepepad. — M.: [IpocBemenue, 1979. — 287 c.

2. Kabapaun O. @. DxcnepuMeHTaIbHbIe 3a1aHus o pusuke. 9—11 ki.: yueO.
nocoOue 11 yqamuxcs oomeoopaszoar. yupexaeHuii / O. @. Kabapaun, B. A.
OpnoB. — M.: Bepoym-M, 2001. — 208 c.

3. [lTaxmaeB H. M. ®u3nueckuii 3KCIEPUMEHT B CpEIHEN LIKOJIE: KOJIeOaHUs U
BostHbL. KBanToBas ¢usuka / H. M. lllaxmaes, H. U. [1aBnos, B. U. Teinyk. — M.:
[Ipocsemenne, 1991. — 223 c.

4. IlaxmaeB H. M. ®u3nueckuii SKCIEPUMEHT B CPEJIHEN IIKOJIE: MEXAHUKA.
MonexkynspHas pusuka. Onekrpoaunamuka / H. M. [llaxmaes, B. ®@. llunoB. —
M.: [Ipoceemenue, 1989. — 255 c.

5. Caypos 0. A. MonekynsapHas pusuka. nekrpoaunamuka / 0. A. Caypos, I'.
A. Byteipckuii. — M.: [IpocBemienue, 1989. — 255 c.

6. Msxumes I'. 5. ®usuka: yueb. qus 10 k1. odbmeoOpasosat. yupexaeHui / I, .
Mskumes, b. b. byxosues, H. H. Corckuii. — 14-e u3n. — M.: [IpocBemienue,
2005. — 366 c.

7. MsxumeB I'. 1. ®uszuka: yueb. nis 11 k. obmieodpaszoBart. yupexaenuid / I'. 4.
Msxumes, b. b. byxoBues. — 14-e uza. — M.: [Ipocsemenue, 2005. — 382 c.

8. Caypos 0. A. ®usuka B 10 kiacce: Mojenu ypokoB: KH. st yuutens / FO. A.
CaypoB. — M.: IIpocBemienue, 2005. — 256 c.

9. Caypos O. A. ®usuka B 11 knacce: Monenu ypokoB: KH. Juig yuutens / 10. A.

CaypoB. — M.: IIpocsemienue, 2005. — 271 c.



10. JIesutan E. I1. Actporomus: y4e6. mst 11 k1. 061mieo0pa3oBar. yupekaeHuii /
E. I1. JIeeutan. — 10-e uzn. — M.: IIpocBenienue, 2005. — 224 c.

11. [Topdupwer B. B. Actporomus: yueb. mis 11 k. o6mieodpaszoBar.
yupexaenunii / B. B. IloppupseB. — 2-e uzn., nepepabd. u jgomn. — M.:

[Ipocsemenue, 2003. — 174 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

1. https://resh.edu.ru/

2. http://www.edu.ru/ - Poccuiickoe oOpazoBanue: ¢heaepaibHbIA TOpTaI

3. http://www.school.edu.ru/default.asp - Poccutickuii 00pazoBaTenbHbBIN MOPTAT

4. http://school-collection.edu.ru - EqunHast KOJUIEKIUS [HEPPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB

5. http://www.mon.gov.ru — caiit MunucrepcTBa 00pa3oBaHus 1 Hayku PD

6. http://www.km-school.ru - KM-mkona

7. http://inf.1september.ru - Caiit razers! "[lepBoe centsi0ps. Mupopmatuka"

/MeToIuYeCcKue MaTepuabl/

8. http://school-collection.edu.ru/ - Pecypcer Enunoii kosnekimu mudpoBbix

00pa3oBaTeNIbHbIX PECYPCOB


https://resh.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://school-collection.edu.ru/
http://www.mon.gov.ru/
http://www.km-school.ru/
http://inf.1september.ru/
http://school-collection.edu.ru/

Kputepun onenuBanus no gpusuxe (IoC)
Kpurepun u HOpMBI OLIeHKY 3HAHUH M yMeHHIl 00y4aloluXcs 32 YCTHBIN OTBeT.
Onenka "5" craBurcs, eciiM y4eHUK:

1. IlokasbiBaeT mMIyOOKOE€ M TOJHOE 3HAHHME U MOHMMAaHHE BCEr0 MPOrPAMMHOIO
MaTepuaia; IO0JHOE€ NOHMMAHME CYIIHOCTU pPACCMAaTPUBAEMbIX IIOHATUMN, SBICHUH U
3aKOHOMEPHOCTEM, TEOpUiA, B3aUMOCBSI3EH.

2. YMeeT COCTaBUTH IMOJHBIA M MPABWILHBIM OTBET HA OCHOBE M3YUYEHHOTO MaTepuaa;
BBIJICNIATh TJIABHBIC ITOJIOKEHUS, CAMOCTOSITEIIBHO IOATBEPXKAATh OTBET KOHKPETHBIMU
npuMepamMu, (pakTaMu; caMOCTOSITEIbHO M apryMEHTHUPOBAHO JIeNIaTh aHaInu3, 0000IIeHus,
BBIBOJIbI; YCTAHABIMBAaTh MEXKIIPEIMETHbIE CBsA3M (Ha OCHOBE paHee NPUOOPETEHHBIX
3HaHUW) ¥ BHYTPUIIPEAMETHBIE CBSI3U, TBOPYECKH INPUMEHATH IMOJIYYEHHbIE 3HAHUS B
HE3HAKOMOI CUTyaIluH; MOCJIeJ0BATeIbHO, YETKO, CBA3HO, 0OOCHOBAHHO U 0€301IHMO0YHO
u3naratb  y4yeOHbI ~ Marepuall. YMEET  COCTaBiIsTh  OTBET B  JIOTMYECKOMU
MOCIIE0BATEIHHOCTH C MCIOJIB30BaHUEM MPHUHATON TEPMHUHOJIOTHH; JeTIaTh COOCTBEHHBIC
BBbIBOJIbI; (DOPMYJIMPOBATh TOUHOE OINPEAEIECHUE W HCTOJIKOBAHWE OCHOBHBIX IOHSITHH,
3aKOHOB, Teopui. MOXKeT Ipu OTBETE HE MOBTOPSATH JIOCIOBHO TEKCT Y4eOHUKA; U3Jararhb,
MaTepuan JMTEpaTypHbIM SI3bIKOM; IPAaBUIBHO U  OOCTOATENBHO OTBEYAaTh Ha
JIOTIOJIHUTEIbHBIE BOIPOCHl YUYUTENS; CAaMOCTOSTENIbHO M PalUMOHAIBHO HCIIOJIb30BaTh
HarJsHble TI0COOUsSI, CIIpaBOYHBbIE MaTepHalibl, YU€OHHUK, JONOJHUTEIBHYIO JIUTEPATYpY,
MEPBOMCTOYHUKH; MPUMEHATh CHUCTEMY YCIOBHBIX OOO3HAUYEHUW IMPHU BEJICHUU 3alHCei,
COIPOBOKAAIOIIMX OTBET; UCIOJB30BaTh JJIs J0Ka3aTeIbCTBA BBIBOJOB U3 HAOIIOJCHUN U
OIIBITOB.

3. CaMocCTOsITeIbHO, YBEPEHHO M 0e30mHO0YHO TMPHUMEHSET NOJY4YCHHBIC 3HAHUS B
pemeHnu MpoOJieM Ha TBOPYECKOM YpPOBHE; MOIycKaeT He Oosiee OJHOTO HENoueTa,
KOTOPBI JIETKO HCHPAaBISeT MO TPeOOBAHMIO YUHTENS; UMEET HEeOOXOIMMbIe HaBBIKU
paboTel ¢ mpubopamu, YepTeKaMH, CXeMaMH, rpaukamMu, KapTaMH, CONYTCTBYIOIIMMHU
OTBETY; 3aIlUCH, COTIPOBOXKJAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ounenka "'4" craBuTCs, €M yYeHUK:

1. Tloka3biBaeT 3HaHMSI BCEr0 M3YUYEHHOTO IporpaMMHoOro marepuana. Jlaér moiHslii u
NPaBUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPHUI; OMYCKAET HE3HAUNUTENIbHbIE OINOKU U
HEZO0YETHl NIPU BOCIPOM3BEACHUM HM3YyYEHHOIO MarepHalia, HeOOJbIlINe HETOUYHOCTHU IpHU
UCMOJIb30BAaHUM HAyYHBIX TEPMHMHOB HJIM B BBIBOAAX, OOOOIIEHMSIX U3 HAOIIOACHUH.
Marepuan wu3naraeT B ONPEIEIEHHOW JOTMYECKOM MOCIEA0BAaTEIbHOCTA, NPU 3TOM
JIONyCKAaeT OJHY HerpyOyro omMOKy WM He Oosiee JBYX HEIOYETOB, KOTOPHIE MOXKET
UCIPAaBUTh CaMOCTOSITEJIbHO MpPU TPEeOOBAHUM WIIM HEOOJBIION MOMOIIM MPEeroaaBaTes;
NOATBEPXKIAET  OTBET  KOHKPETHBIMM  INpPUMEPAaMH{;  MPABUIBHO  OTBEYAaeT  Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI YUHUTEIA.

2. YMeeT caMOCTOATENbHO BBIACIATH INIaBHBIC MOJIOXKEHHUS B U3yYEHHOM MarepHaje; Ha
OCHOBaHMM (AaKTOB M MNpUMEpPOB 0000IIaTh, Je€naTh BBIBOABI. Y CTaHABIUBATbH
BHYTpUIIpEIMETHBIE CBSI3U. MOXKET NPUMEHSATH IMOJIyYeHHblE 3HAHUS Ha TpPAKTUKE B
BUJOM3MEHEHHON CHUTyalluH, cOOJIOAAaTh OCHOBHBIE IpaBWJia KYJIbTYpbl YCTHOH peuw;
HCIIOJIb30BaTh IPU OTBETE HayUHbIE TEPMHUHBI.

3. He o0Omamaer mocTaToyHBIM HaBBIKOM pa0OTHI CO CIPABOYHOH JHTEPATypOM,
y4eOHHUKOM, NTEPBOMCTOYHUKOM (IIPABUIBHO OPUEHTUPYETCS, HO paboTaeT MEJJIEHHO).



Ouenka "'3" craBUTCS, €CJIH YYEHUK:

1. VYcBaumBaer OCHOBHOE COJEpXKaHHWE YYEOHOro MaTepualia, HO MMEeT MpoOembl, He
MPENATCTBYIOLIME JAIbHENIIEMY YCBOSHUIO IPOTPAMMHOIO MaTepHaa.

2. MWznmaraer  Marepuan = HECHCTEMAaTHU3WPOBAaHHO,  (parMEeHTapHO, HE  Bcerma
MOCJIE0BATEIBHO; MOKA3bIBACT HEIOCTATOYHYIO CPOPMUPOBAHHOCTH OT/EIBHBIX 3HAHUHN U
yYMEHH; cnabo apryMeHTHpYyeT BBIBOJbI M OOOOIICHHS, IOMYCKAaeT OMIMOKH MpU HX
(GOpMyITUPOBKE; HE HCIOJB3YeT B KA4eCTBE J0KA3aTelIbCTBA BHIBOJLI M O0OOIICHUS W3
HAOJIO/ICHUH, OIBITOB WM JAOMYCKAaeT OMMOKM NpU HUX HU3JIOKEHUU; Ha€T HEUYETKUE
ONPEAEIICHUS IOHITUH.

3. UcnpiTbIBaeT 3aTpynHEHUs] B IPUMEHEHUU 3HAHUM, HEOOXOAUMBIX AJIs pelIeHUs 3aa4
Pa3IMYHBIX TUIIOB, MPAKTUYECKUX 3a/JlaHUN; MPU OOBICHEHUU KOHKPETHBIX SBJICHUN Ha
OCHOBE TEOPHUM M 3aKOHOB; OTBEYAET HEIMOJHO HAa BOIPOCH YUUTENS WIM BOCIPOU3BOIUT
collep’kaHue TeKcTa Y4eOHHMKA, HO HEAOCTATOYHO MOHHUMAeT OT/IENbHbIE MOJIOKEHUS,
MMEIOLINE Ba)KHOE 3HAUEHHE B ATOM TEKCTE, JIOMYCKasl OJIHY-/IBE IPyOble OLINOKU.

Ouenka "'2" craBuTcs, €14 yYeHUK:

1. He ycBauBaeT U He pacKpbIBa€T OCHOBHOE COJIEp’KaHUE MaTepuaia; He 3HAET WIM He
MOHMMAeT 3HAYUTENbHYI0 4YacTh MPOTPAMMHOIO MaTepuana B Mpeneiax MOCTaBICHHBIX
BOIIPOCOB; HE JIETA€T BBIBOJAOB M 000OIICHHIA.

2. Hwmeer cnabo copMUpOBaHHBIE U HEMOJHBIC 3HAHUSA, HE YMEET MPHUMEHSTh UX MpU
pelIeHnr KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJAaHUIi 10 00pasiLy.

[Ipu oTBeTEe HA OJIMH BOIMPOC AOIMYyCKaeT 0oJiee IBYX IpyObIX OIIMOOK, KOTOPHIE HE MOKET
WCIIPaBUTD JTAXKETIPU TTOMOIIU yUUTES.

KpHTele/l OICHUBAHUA ITUCbMECHHBIX paﬁoT (KOHTpOJIbHI)IX, CaMOCTOﬂTeJIbeIX)

Onenka "S5" craBuTcs, €CJIN yYCHUK:
1.Beimonnuna paboty 6e3 omrOoK 1 HE0UETOB;
2. JlonmycTuil He 6ojiee OJTHOTO HeloueTa.

3.B paboTax ¢ U30bITOYHON MJIOTHOCTHIO 3aJJaHUI TOIYCKAETCS BHICTABICHUE OTMETKH «5»
B COOTBETCTBUU C3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouenka "'4" craBuTCs, €C/IM yYeHHUK:

1. BsimonHua paboTy MOTHOCTHIO, HO IOMYCTHII B HEW He OoJiee 0fHOM HerpyOoi ommnoKu
¥ OJHOTO HEeJIOYEeTauIN He 00Jiee IBYX HEIOUETOB.

2. B pabortax ¢ u30BITOYHON IUIOTHOCTHIO 33JIaHUM JTOTTYCKAETCST BHICTABIIEHUE OTMETKH
«4» B COOTBETCTBUHU C3apaHEE OTOBOPEHHBIM HOPMATHUBOM.

Ouenka "'3" craBuTcs, ec/iM YYeHUK:

1.1IpaBUIIBHO BBITIOJHHI HE MEHEE ITOJIOBHHBI paOOTHI HITH JTOMTYCTHIL:
He OoJiee MBYX rpyObIX omIMOOK; WM HEe Oosiee 0HOM TpyOoil M 0AHON HEerpyOol omMOKH
U OJIHOTO HEeJIoueTa; UM He OoJiee ABYX-TPeX HErpyObIX omMO0K; GOpMyIbl IPH HATUYUN
NPaBUWIBHOTO OTBETa WJIM OJHOW HEerpyooil ommOKM M Tpex HEJOYEeTOB; WU IpH
OTCYTCTBHUH OINOOK, HO TIPY HAJTMYUH YETHIPEX-TIATH HEIOUETOB.
2. B pabotax ¢ M30BITOYHON IUIOTHOCTBIO 3aJaHUN JONMYCKAeTCs BBICTABICHHE OTMETKH
«3» B COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMAaTHBOM.



Ouenka "'2" craBUTCS, €CJIH YUYEHUK:

1. JlomycTusl 4KClIO OMIMOOK U HEAOYETOB MPEBOCXOJIAIIEEe HOPMY, MPU KOTOPOU MOXKET
OBITH BBICTABIICHA OTMETKA «3%;

Z.HpaBI/IJ'IBHO BBITTIOJIHUII MCHEC 4aCTH pa6OTBI, ,Z[OCTaTO‘IHOfI JJIs1 BBICTaBJICHUA OTMCTKH «3».

WD

W

Ounenka npoekra.

Beoicokuil yposens - Onenka ''5"

. [IpaBUJIbHO MOHSATHI 1EJIb, 33]]a41 BBIMOJIHEHHS TPOEKTA.

. Cobmro/1eHa TEXHOJIOTHUS UCTIOTHEHUS TPOEKTA, BBIEPIKAHBI COOTBETCTBYIOIINE ATAIIHI.
. IIpoexT oopmiieH B COOTBETCTBUH C TPEOOBAHUSIMH.

. [IposiBieHBI TBOPUECTBO, HHUIIUATUBA.

5. HpeHLHBHeHHBIfI MNPOAYKT ACATCIIBHOCTH OTJIMYACTCs BBICOKUM Ka4YC€CTBOM
HCIIOJIHCHUA,COOTBCTCTBYCT 3asBIICHHOH TEME.

[ToBbileHHBIN ypoBeHb - Onenka "'4"

. HpaBI/IJII)HO IIOHATHI OCJIb, 3aJa4U BBIIIOJIHCHUS ITPOCKTA.
. CO6J'II-OI[CHa TEXHOJIOTHS UCIIOJIHCHUS IIPOCKTA, 3TAIlbl, HO JOMYIICHBI HC3HAYUTCIIbHBIC

OIIMOKH,HETOYHOCTH B 0(POPMIICHHN.

. [IposiBneHO TBOPYECTBO.
. [IpeabsiBICHHBIN MPOAYKT NEATETLHOCTH OTIUYACTCS BBICOKMM KauyeCTBOM HCITOJTHEHHS,

COOTBETCTBYCT 3asIBJICHHOH TeMe.

bazoBelit ypoBeHs - Ouenka "'3"

. IIpaBUIILHO MOHATHI LEb, 3a/1a4U BBIIIOJIHEHHS IIPOCKTA.
. Coburo/1eHa TEXHOJIOTUS BBIMIOJIHEHUSI IPOEKTA, HO UMEIOTCA -2 OIMOKY B 3Tanax Uiy B

o(opmIIeHHH.

. CaMOCTOATENIHLHOCTh IMMpOsABJICHA HA HEJOCTATOYHOM YPOBHE.

Huzkwuit yposens - Ouenka "2"
ITpoeKT He BBINOJIIHEH WX HE 3aBEPILIEH

TecrupoBanue

Ouenka «5» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TTpaBuiIbHO OT 80% 10 100% oT obriero
ypci1adaioB

OuneHka «4» CTaBUTCS, €CIIM YUEHUK BBITOJHWII MpaBwibHO 0T 60 % mo 79% ot obmiero
ypciia OayuioB.

Ouenka «3» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TPaBUILHO OT 35 % 1mo 59%

OT 0011Iero yrciada€ion

OneHka «2» CTaBUTCS, €CIIM YYESHUK BBITIOJTHWIT MTPABIIILHO MeHee 35 %

OT 0011Iero yrciadanIon

WJIM HE TIPUCTYIHJ K paboTe, WIIM He MPEJCTaBHII Ha TPOBEPKY.

Kpurepun oueHuBanusi J1adopaTopHbIX padoT
Ouenka «5» CTaBUTCS, €CIIM YUCHUK:

[IpaBuiIbHO ompeenu Iellb ONMbITAa U BBITOJIHUI padOTy B MOJHOM 00BEMe C COOII0IEHUEM
HEO0OXOMMOM MOCIIET0BATEILHOCTH TIPOBEICHUS OMBITOB U M3MepeHuid. CaMOCTOsITENHHO U
paInMoHaIbHO BHIOpAT M MOATOTOBWI JUIsl OTBITA HEOOXOIUMOE 00OpYIOBAaHKE, BCE OMBITHI



MPOBEJI B YCIOBHAX U PEXKHUMaX, 00CCICUHBAIONINX TTOIYUYEHUE PE3YIbTaTOB U BBIBOJOB C
HauOOJbIIeH TOYHOCTHIO. HaydHO TpaMOTHO, JIOTHYHO OMUcall HAOIt0IeHUs U CHOPMUPOBAT
BBIBOJIBI M3 OMbBITA. B MpencTaBIeHHOM OTYETE MPABWIBHO M aKKypaTHO BBHIMOJTHHI BCE
3aIncH, TaOJHIIBI, PUCYHKH, YEPTEKHU, TPAPHUKH, BEIYUCICHHS U CAeall BEIBOABI. [IpaBUIIbHO
BBIMOJHKUI aHanu3 morpenrHocreit (9-11 kmaccer). [IposiBisieT OpraHU3alMOHHO-TPY/IOBbIC
yMeHusl (TIOJJICP)KUBACT YUCTOTY pabouero Mecra W TOPSJAOK Ha CTOJE, SKOHOMHO
UCTOJNB3YeT PACXOAHbIE MaTepuaibl). DKCIEPHUMEHT OCYIIECTBISET MO IUIaHy C Y4eTOM
TEXHHUKHU 0€30MaCHOCTH U MPaBWi pabOThI ¢ MaTepUaIaMu U 000PYIOBAHHUEM.

Ouenka «4» CTaBUTCS, €CJIM YYCHUK BBITTOJIHWI TPEOOBAaHUS K OLICHKE «5», HO:
OMBIT MPOBOAWII B YCIOBUSAX, HE 00ECIICYMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPCHHM.
Bbu1o nomymieHo 1Ba — Tpu HepodeTamin 6osee OHON rpy0oil OIMOKH U 0JTHOTO
Heqo4ueTa. DKCIEPUMEHT IIPOBEICH HE MOJTHOCTHIO MIIM B ONTMCAHUK HAOIOICHUN U3
OMBITA YUEHUK JOMYCTHJI HETOYHOCTH, BHIBOJIBI C/IEJIaJl HEMOJIHbIE.

Ounenka «3» cTaBUTCS, €CIIU YUCHHUK:

MPAaBUIBHO OINPEACIHI IIe]Ib OIbITa;, pPaOOTy BBHINMOJHAET NPAaBWIBHO HE MEHEE 4YeM
HATOJIOBUHY, OJIHAKO OOBEM BBHIMOJIHEHHOW 4YacTH TaKOB, YTO IIO3BOJIACT IMOJYYHUTh
MPAaBWIBHBIE PE3yJIbTAaThl M BBIBOJABI 10 OCHOBHBIM, NMPHUHIMITHAIBLHO BAKHBIM 3a/1a4am
pabotsl. [Togbop o6opynoBaHus, OOBEKTOB, MATEPHAIIOB, a TAKXKE PAOOTHI 10 HAYATY OIBITA
MIPOBEJ C TIOMOINBIO YUUTENSI; WM B XOJ€ MPOBEACHHS OIMbITA M U3MEPCHHM OINbITa OBLIN
JOMYILEHbl OIMOKM B ONUCAaHUM HaOMoAeHUN, QOPMYIHMPOBAHUU BBIBOAOB. OTMBIT
MPOBOJIWIICS. B HEPALMOHAIBHBIX YCIOBHSAX, YTO IMPHUBEIIO K MOJYYCHHUIO PE3YJIbTATOB C
OOJIBIIICH MOTPENTHOCTHIO WM B OTYETE OBUIM JIOMYIICHBI B OOIIEH CIIOKHOCTH HE Oolee
IBYX OMMOOK (B 3amMCSIX EIUHHWII, W3MEPEHUSIX, B BBIYHCICHUSX, Ipadukax, Tabmumax,
CXeMax, aHallu3e¢ IOTPEIIHOCTeH H T.1.) HE MNPUHIMIIHAILHOTO JJIs JAaHHOH paboThI
XapakTepa, HO TMOBJIMSBIIMX HAa PE3yJbTaT BBIIIOJHEHUS; HE BBITIOJHEH COBCEM WU
BBINOJIHEH HEBEPHO aHaiu3 norpemHoctedt (9-11 kmaccer). Jlomyckaer rpyOyro ommoOKy B
X0Jle AKCIepuMeHTa (B 00bsACHEHWH, B OGOpPMIIEHHH pPa0bOTHI, B COONIOJEHUH MPABUI
TEXHUKH Oe30MacHOCTH Mpu paboTe ¢ MaTepuaraMu U O0OpYIOBaHHEM), KOTOpas
HCIIPABJIICTCS IO TPEOOBAHUIO YUUTEIIS.
OueHka «2» CTaBUTCS, €CITU YICHHK:

He ompenenun camMOCTOATENBHO IENIb OMNBITA: BBHIMOJHWI pPa0OTy HE TIOJHOCTBIO, HE
MOJITOTOBUJI HYXHO€ 000pyloBaHME M O00BEM BBIOJHEHHOH 4acTu pabOThI HE IO3BOJIET
clenatb MpPaBUIbHBIX  BBIBOJIOB. OIBITBI, M3MEPEHMs, BBIYMCIEHUS, HaOIIOEHUS
MIPOU3BOIMIINCH HEMPAaBUIbHO. B Xone paboThl U B oT4eTe OOHAPYKUIUCh B COBOKYITHOCTH
BCE€ HEJOCTAaTKH, OTMEUEHHBIE B TpeOoBaHUAX K ormeHke «3». Jlomyckaer aBe (u Ooree)
rpyOble OomMOKM B XOJ€ OKCIIEpUMEHTa, B OOBSCHEHHUH, B OQOpMIIEHUH pPAOOTHI, B
COOJIOIGHUN TIPaBUJI TEXHUKU 0€30MacHOCTH Mpu paboTe C BellecTBaMU U 00OpYyIOBaHHUEM,
KOTOpPBIE HE MOXET UCIIPABUThH JIaXKe M0 TPEOOBAHUIO YUUTEIIS.
Kpurtepuu oneHnBaHus pacyeTHOM 3a1a4u.

Pemenne kaxxmoii 3agaun OLICHUBACTCA, UCXOOS U3 KPUTCPUCB, IPUBCACHHLIX B Ta6J'II/II_IC

KauecTtBo penienus OueHka

HpaBI/IJ'ILHOC PCHICHUC 3a1a4n:

[Tosryuen BepHbIN OTBET B OOLIEM BHUJE W IMPABWIbHBIN YMCICHHBIN OTBET C YKa3aHHUEM €ro | 5
pasMEepHOCTH, NMPU HAJMYUU HCXOAHBIX YpPaBHEHUH B «oOuiem» BHIE — B «OYKBEHHBIX»
0003HAYEHUAX

OTCYTCTBYET YHCIECHHBIA OTBET, WU apumeThyeckas OmMOKa MpH €ro MoJxy4eHuu, win | 4
HEBEPHAs 3alMCh Pa3MEPHOCTH MOJYYCHHON BEJINYMHBI;




3anucansl BCE HeoOxoaumbie ypaBHEHHS B OOIEM BHJEC M U3 HUX MOXKHO IOJYYUTH
NPAaBWIbHBIM OTBET (YYEHMK HE yCIleJd PEelIUTh 3a7ady 10 KOHIA WJIM HE CIpPaBHICA C
MaTEeMaTHUYECKUMH TPYTHOCTSIMH ).

3anmcaHbl OTAENbHBIE YpaBHEHHS B OOIIEM BHJE, HEOOXOAMMBIC IJIsl PELICHUS 3a/1auu.
['pyOble OMMOKN B HICXOJHBIX YPAaBHEHHSX.

Ilepeuenv omubox

I'pyovie outuorxu

1. He3nanue ompeaeneHUl OCHOBHBIX MOHSTHH, 3aKOHOB, IPAaBWJI, OCHOBHBIX IOJIOKEHHUI
TeopuH, Gpopmys1, OOIMIETPUHATHIX CUMBOJIOB 0003HAUeHUS (DU3UUYECKUX BEIIUYWH, CIUHHII

HX U3MEPEHUS.
Heymenue BbIIEIUTD B OTBETE TJIABHOE.

N

3. Heymenue mpuMeHATH 3HAHUS JUIS PELICHHS 3a1a4 U OOBSICHEHUS (U3NUECKUX SIBICHHIA;
HEeNpaBUWIbHO c(HOpMyITUpOBaHHbIE BOIPOCH! 33Ja4d WM HEBEPHbIE OOBSCHEHUS XOAa ee
pelIeHus; HEe3HAHWE NPUEMOB PELICHHUs 3a/1ad, aHAJIOIMYHBIX paHEe PELICHHBIX B Kiacce,
OLIMOKHM, MMOKA3bIBAIOIME HENPAaBUIbHOE MOHMMAHHME YCIOBHUS 3a/laud WJIM HENPaBUIbHOE

HUCTOJIKOBAHUC PCUHICHUA.
4, HGYMGHI/IC YUTaTb U CTPOUTH I‘pa(bI/IKI/I H IPUHOUIIHAJIBHBIC CXCMBI.

o

OIIBIT, H606XOI[I/IMBIG pacyCThl, WJIN UCIIOJIB30BATD MMOJYYCHHBIC JAHHBIC 1JIS1 BEIBOJOB.

~No

Heymenue onpenenuts NOKa3aHUE H3MEPUTEIHLHOTO TIPUOOpA.
8. Hapymenue TpeOoBaHMIA TPaBIII OE30MIACHOTO TPy 1a IPH BBITIOJTHEHUH SKCIICPUMEHTA.
Hezpyovie outuoku

Heymenue moarotoButs K paboTe YCTaHOBKY WM JabopaTopHOE 000pyIOBaHHE, IIPOBECTH

HebOpexHoe OTHOIICHHE K JTA00OPATOPHOMY 000PYIOBAaHUIO M H3MEPUTEITHHBIM IIPHOOpaM.

1. Herounoctu QoOpMyIUpOBOK, ONpEIENIEHUN, MNOHATUN, 3aKOHOB, TEOpHUIl, BBI3BAaHHBIC
HETOJHOTON OXBaTa OCHOBHBIX NPH3HAKOB OMPEAETISAEMOro MOHATH, OINOKH, BHI3BAHHBIE

HECOOJII0ICHUEM YCIIOBUM MTPOBEICHHUH OIBITA WIIA U3MEPECHUIA.

wmn

HpOHYCK HJIN HCTOYHOC HAIIUCAHUC HaI/IMCHOBaHI/Iﬁ CINHUIL (1)H31/I‘-IGCKI/IX BCIIMYHUH.
4. HepanuoHallbHBII BBIOOP X0/1a pEIIeHUS.
Heoouemwt

OmuoOKu B YCIOBHBIX 0003HaYCHHIX Ha cX€Max, HCTOYHOCTH ‘lepTe)I(eﬁ, Fpa(l)I/IKOB, CXCM.

1. HepaHI/IOHaIII)HI)IC 3aliMCU IIPU BBIYUCICHUAX, HCPAUOHAJIBHBIC TIPHUEMbI BbIYUCICHUMU,

npeoOpa3oBaHUi U pEIIeHHI 3a/1a4.

2. Apudmerndeckne OMMOKM B BBIYUCICHHSX, €CIM OTH OIMUOKH TPyOO HE MCKaKaIOT

PEATbHOCTH MOJTYYSHHOTO pe3yabTaTa.

OTaenpHBIC TOTPEITHOCTH B (POPMYITHPOBKE BOTIPOCA HITH OTBETA.

4. HeOpexxHOE BBIMOTHEHHE 3aMKceid, uepTexkei, cxeM, rpadukoB. Opdorpaduyeckue u
MTYHKTYaIMOHHBIC ONTHOKH.
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