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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUU TIpernojiaBanusl ydeObHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausiax Poccuiickon Penepanun, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (UBUKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
OTIPENENSAIOTCS OCHOBHBIE LIEIM HM3Y4YeHHs] (PU3UKH HAa YPOBHE CpPEAHEro OOIIero
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 0 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4deHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHWM  OMpEAeNsaeT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.



N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (popMuUpOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEI0OBaHUM.

B ocHOBy Kkypca (usumku s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK TMPHUHITUIBI €T0
MOCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX Pa3iesioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK K COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzauus NpeanosiaraéT HCIOJIb30BAHKE
T'YMaHUTAPHOTO TOTEHIHaa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONep KaHMsI, TIOCBAMIEHHBIX OKOJOTHYECKAM TpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHSI
po6JieM palMoOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHUECKOI 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB M
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOAC, TPaHMIAX
MPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CHUCTeMHO-IeSTENHbHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPEexKIe
BCETO 3a CUET OpraHW3aldd IKCIEPUMEHTATBHOU JESITCIBHOCTH O0YYaroIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKTUYECKUX padoT. BEIfeeHre B yKa3aHHOM TepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm >ToM  obOecrmieumBaeTcs  OBJIAJICHHUE



OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonpmoe BHUMaHWE yOENMAETCA PENICHUIO PACYETHBIX W KAaueCTBEHHBIX
3amad. [Ipy 3TOM 119 pacU€THRIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbBIX pa3ne’oB. /[ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTECKaHUS (PU3NUYECKHX SBICHUH WM MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH I CUTyallid TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUeHUI0 Y4YeOHOTO Ipolecca 0a30BbIii ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
MpEeIMETHOr0 KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX UHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemoHCTpanioHHoe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4aeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00Opy/IOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
71a00paTOpHOTO OOOPYJIOBAaHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

e (opMupoBanue wHTEpeca W CTpEeMJICHUS OOYYAIONIMXCS K HAYIYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;



dbopMHpoBaHUEe YMEHUH OOBICHATH SBJICHUS C HCIOJb30BAHUEM
bu3MYecKuX 3HAaHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O Poiu (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX lenei o0ecrednBacTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUYECKHE 3HAaHUA IS
OOBsICHEHMSI (PU3MYECKUX SBICHUW B TMPUPOAE U I TNPUHATUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHsA pPA3IUYHBIX 33Jad C SBHO 3aJaHHON
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOMIUX CAMOCTOATEIbHOE
co3ianue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS U IPOBEICHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HHpopmaunuu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

CO3/IaHWE YCIOBHH NJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (U3MKE TepedeHb JabopaTOpHBIX |
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COJEPKXAHUE OBYUYEHUA

(npakmuueckasn yacmo y4eOHO20 COOEPHCAHUA RPEOMEMA YCUleHa
MamepuanbHo- mexuHuueckou 6azou yenmpa « Touka pocma, ucnonvzyemozo
0714 peanu3ayuu 00pa3o0eamenbHblX NPOPaAmMM 6 PAMKAX NPEnoOasanus
ouonozuu)

10 KJIACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hHU3HUKE.

MopenupoBanue (QU3HYECKUX SIBJICHUNW M IporieccoB. HaydHple TMMOTE3BI.
dusnyecKue 3aKOHbI U TEOPUHU. ['paHUIIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPa, B IPAKTHUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajiloroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBmkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu



Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBU>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM NPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OPOIIEHHOTO MOJl yIJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHrne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO OINMPEIEICHU MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akon HeroToHa
JUI MaTepUalibHON TOUKU. Tpernit 3akoH HproTOHA [U1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosd. Koaddumument tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE aOCOMOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

Clio’)keHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.



HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBeCHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBukeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NMmiynbc MaTepuaabHOM TOUYKHM (Te€da), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE OBHIKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

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

[ToTeHunanbHas SHEPIUsl. [ToTeHunanbHas SHEprus YIpyro
neopmMupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON dHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyecknue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHast pu3nKa 1 TEPMOJTUHAMHUKA
Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BellecTBa. MOJENU CTPOCHUs Ta30B, KUIKOCTEHW U



TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UAcalbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUI.

OnpIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogenb, HILTIOCTpUpYIOIIasl MIPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSHUS HJICAIBHOIO Tas3a,
M30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMMOCTH MEXKIY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U coco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  MAECAJBHOrO  rasa. Buugbsl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEpEIaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
UMHTEpHpeTanys padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCcTh Po1ieccoB B MPUPO/IE.



TenmoBble  mamuHbl.  [IpuHOMOBI  AEHUCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiiMHax. KoapuuueHT mnosne3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIMs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHayioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGntonenue HarpeBanus U MaBjieHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHrie 0THOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa



OJNeKTpu3alus Tel. OJEKTpUYECKUil 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apa0B. 3akoH Kyiona. TodeuHbli 3IEKTPUYECKUI 3aps.
Onextpuyeckoe mnosie. Hampsxk€HHOCTH 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIANA DNEKTPUYECKUX Moyeil. JIMHUKM HaNpsKEHHOCTH JJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexTprdyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBbHOE COINPOTUBJICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) 2yiekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DJeKTpUYeCKHii TOK B ra3zax. CaMOCTOSTENIbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

W3mepenne cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue DSIIEKTPOABWKYIIEH cuibl. KopoTkoe 3amblKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIs€TCS C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JuHEHHas (QyHKUu,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII000MEH >KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsh Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHUYECKAS IUCCOLMAINS,
rajibBaHHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHED, TEXHOJIOTHUU
MOJyYEHUS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. JaekrpoguHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  INOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUH
MAarHWTHOTO TIOJA JJIMHHOTO MPSAMOIO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
MHAYKIUAKW. OJIEKTPOABIKYIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABMKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS CuUia
CaMOMHAYKIIHH.



DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu NPy rApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHusX. BrIHYXIeHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepegadya u MOTpeOICHUE IEKTPUIECKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUnHvle 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue ¥ pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

KoneOGmromeecs Ten0 kKak UCTOYHUK 3BYKa.

Hab6mronenue otpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.



Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHHUE,
pesioMJIeHUE, MoJspu3anus, Judpakius, uHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpakeHUN B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHHMS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBannie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabOmronenne nucnepcuu cBera.



[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIelIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['panuil  OpPUMEHMMOCTH — Kilaccuyecko — MexaHuku.  IloctynaTsl
CHELMAJILHOM TEOPUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHU U COKpAIlCHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpanumay
dbororddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMa BOJAOPO/A.



BousiHoBBIE cBoOMicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
HaOmronenue muHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.
Snepnseie peakunu. [lenenue u cuHTe3 saep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.
Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIAMOE
JIBUKEHUE.



ConHeuHas cucTema.

Connue. ConHeunast akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW ITOCIENOBATENBHOCTH. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonny CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE NBIPHI B sSapax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. Merarainaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNIEHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon Jlynsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (PU3HUECKOU TEOPUHU
B (OpPMHUPOBAHUM TPEACTABICHUA O (HUINYECKONM KapTHHE MHpA, MECTO
¢bu3znyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHA B 11 kimacce ocylecTBIsieTCs C
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTE€MaTHKH,
OMoN0OTHN, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTmpeiesIeHHE TUIONIAIU TIIIOCKUX (GUryp u o0beéMa Tel.



Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM MpPUPOAE, KOieOaTEesbHbIE
JBUKEHMS B )KMBOM IPUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IPUpOJE, ACUCTBUE
paZnalyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBINA
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IIEPEMEHHOI0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpPUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAaHHE TI00aJIbHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JEATebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTyMEHTHl JI J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B PELIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MNPEANOCBUIKA KOH(JIMKTHBIX CHUTyallMd M CcMsr4arthb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHM C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IPOIPAMMBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN WUHTEJUIEKT, IIPEANOIAr a0 Ui
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUJETh HANPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHON CQEPHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHUE ACHCTBOBATH MCXOIA U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHUE
IpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHNH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIGKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBUKCHHE, CBOOOTHOE TMaJeHUE Tell, ABW)KCHHE 10 OKPYKHOCTH, WHEPIIHS,
B3auMoJieiicTBrE Tel, Auddy3usi, OpOYHOBCKOE IBMKCHHE, CTPOCHUE KHUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBeCHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQKHOCTH BO3/yXa, MIOBHIIIICHHUE JIABJICHHS Ta3a MPU €r0 HarpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXKIy I[apamMeTpaMd COCTOSHHS Ta3a B  H30MpoIleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHHWUYECKas MOIIHOCTh, MpPH ONHCAHUW TIPABUIBLHO TPAaKTOBATh
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE TaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHsl XaOTHUYECKOTO JBIDKEHUS MOJICKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAUEHWUsS W EAWHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHITUAJIOB;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMILL: 3aKOH BcemupHoro tsarorenus, |, Il u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KHHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYCCKOE BHIPAKCHHWE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNA H
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYILECTBISATH MPSAMbIE U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYX IEHUH C OMOpPOM HAa WM3yYEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUUOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIOJACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKOUSA, JEWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodaddexT), cCBETOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO MoJs, cuia Awmrepa, cuna JlopeHna, WHIYKTHBHOCTH
KAaTyLIKH, 3HEPrusl JJEKTPUYECKOIO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi Cuja JHMH3bI, NMPU OMHCAHUM MPABWIBHO TPAKTOBATH (U3UYECKUMN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHl, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHECHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMciia, MocTynatel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: TPHU 3TOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUMYUH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE ISl €€ pEIIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOrO UCHOJIb30BAaHUS B IIOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

®dusnka 1 METObI HAaYYHOTI'O NO3HAHUSA

KoauuecTBO
JacoB

Bcero

Mogaynb BocnuTaTeNbHOU NPorpaMmmbl

«YpouHaa geaTeNbHOCTbY

LleneBblie
OpUeHTUpBbI
pe3synbraTtos
BOCNUTaAHUA

Mcnonb3oBaHue
BOCMMTATE/bHbIX
BO3MOXKHOCTEMN
coaepKaHua TeMbl
yepes nogbdop
COOTBETCTBYIOLLNX
3agay ana
pelleHus.

BK/tOYEeHWE B YPOK
UrPOBbIX
npoueayp Ans
noafep:KaHusa

Tematuka s
COOTBETCTBUMU C
KaneHgapHbIMm
naaHom
BOCNUTaATENbHOIA
nporpammol

JeHb
CO/IMAPHOCTM B
6opbbe c
TeppopuIMom

Bcepoccuimnckmm
OTKPbITbIN YPOK
«OBX»
(npuypoyeHHbI
Ko [lHt0
rpa*kgaHCKom
060pOHbI
Poccuiickoli

Hcnone3oBanue
IU(pPOBOTO U
aHaJIOrOBOTO
o0opymoBaHUs
LIEHTpa
€CTECTBEHHOHAYY
HOH U
TEXHOJIOTMYECKON
HaIpaBJIEHHOCTEH
«Touxka pocra»

Undposan
nabopatopua no

dusmnke




MOTMBaLMUM
obyuatowwmxca K
noJiy4yeHuto
3HAHWA.

MpumeHeHuWe Ha
ypokKe
NHTEePaKTUBHbIX
dopm paboThbl C
obyuvatowmmmcs:
NHTENNIeKTyaNbHbIX
urp,
CTUMYTUPYIOLLMNX
MO3HaBaTE/IbHYHO
MOTUBALMIO
obyuatowwmxcs.

MpumeHeHue
rpynnoBon paboTbl
nnun paboTbl B
napax, KotTopble
y4aT obyyaromxcs
KOMaHAHOM
pabote u
B3aMMOAENCTBUIO
C Apyrumm
obyvatowwmmmcs

Mcnonb3oBaHue
BOCNMUTATENbHbIX
BO3MOXKHOCTEMN
coaepKaHuA TeMbI

depepauun)

BceMUpHbIN AeHb
MaTEMaTUKHU

JeHb HapoaHoro
eAVHCTBA

MexayHapoaHbii
OeHb
TONEepPaHTHOCTHU

JeHb maTtepu B
Poccum

[eHb
HewnssecTHOro
Conparta

EOQMHBIN yPOK
«[1paB.a
yenoseka»

JeHb
KoHcTuTyuumn
Poccuinckoi
depepaunm

[eHb lepoes
OTtevyecTBa

[eHb nonHoro




yepes nogbdop
COOTBETCTBYHOLLUX
3a4a4 ana
pelleHus.

BkntoueHue B ypoK
NrpoBbIX
npoueayp Ans
nogAepaHus
MOTMBaLUM
obyuatowmxca K
Nosy4yeHuto
3HaHUM.

MpumeHeHue
rpynnosomn paboTbl
nnun paboTbl B
napax, KotTopble
y4aT obyyaromxcs
KOMaHAgHoM pab
B3aMMOLENCTBUIO
C Apyrumm
obyuvatowmmmcs

Mcnonb3oBaHue
BOCMMTATE/IbHbIX
BO3MOXKHOCTEMN
cofieprKaHuA TeMbl
yepes nogbop
COOTBETCTBYHOLLMX
3a4a4 ana

ocBoboxkaeHus
JleHnHrpaga ot
dawmncrckom

6n1oKaabl (1944

roa)

[eHb poccuitckom
HayKu

YpoK
Kannurpadum

[eHb
BOCCOEANHEHMA
Kpbima n Poccunmn

[eHb
KOCMOHABTUKM.
FarapuHCKMmn
ypok «Kocmoc —
3TO MbI»

Bcepoccuimnckmm
OTKPbITbIN YPOK
«OBX» (neHb
noxapHou
OXpaHbl

OeHb Nobeabl
COBETCKOro
Hapoga 8 BOB
1941-1945 ropos




peLleHus.

My3eliHble yPOKM

Undposasn
2 Kunemaruka ) n1aboparopus no
dusmnke
Undposasn
3 JluHaMuKa 7 nabopatopua no
dusmnke
Undposasn
4 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 naboparopus no
dusmnke
5 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOIN 9
TEOPUHU
6 OCHOBBI TEpPMOIMHAMUKH 10
7 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
®dazoBbIE IEPEXOBI
8 DNeKTpOCTaTHKA 10
9 IToCTOSIHHBIN DIIEKTPUYECKUN TOK. 12
Toxku B pa3iIMyHBIX cpenax
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

(c yuemom paboyeli npozpammbl éocrnumaHusi u NPUMeHeHus1 o6opydoeaHusi
yeHmpoe obpa3zoeaHusi ecmecmeeHHO-Hay4YHOU U mexXHOoJ102u4ecKoll
HanpaesieHHocmeu yeHmpa «To4ka pocmay)

Mopaynb BocnuTaTe/IbHOM Nporpammbl «YpouHas Hcnons3oBanue
BDeATeNbHOCTbY UQPPOBOTO U
aHaJO0roBOro
Lienesble opueHTUPDI TemaTuKa B COOTBETCTBMM C | 000OpYIOBaHUS
pe3ynbTaToB BOCNUTAHMUA KaZieHAapHbIM MJIAHOM LEHTPa
BOCNUTaTE/IbHOM C€CTCCTBCHHOHAy
nporpammbl HOM 1
HaumeHoBaHue TEXHOJIOTMYECKOU
Ne ni/n pa3iesioB U TeM I:c(:::;q HAIPaBJICHHOCTEH

nporpaMmmabl «Touka pocTta»

yacoB




KOJIEBAHUSA N ”
BOJIHbI

KBAHTOBAA 1s
PU3NKA

Ncnonb3oBaHue
BOCMUTATENbHbIX
BO3MOXHOCTENM coaepKaHma
TeMbl Yepes nogbop
COOTBETCTBYIOLWMX 33434 AN
pelleHus.

BkntoyeHme B ypOK UTPOBbIX
npoueayp Ana noanepxaHua
MOTUBaUMKN 0byyatoLwmxca K
NOIYy4YEHMUIO 3HAHUIA.

MpumeHeHWe Ha ypoKe
WHTEPaKTUBHbIX GOpPM paboTbl
c obyvaowmmmncs:
WHTENIEKTYasIbHbIX UTP,
CTUMYIMPYIOLLMUX
No3HaBaTeNbHY0 MOTUBALMIO
obyyvatowmxcs.

MprvmeHeHWe rpynnoBoi
paboTbl MM paboTbl B Napax,
KoTopble y4aT obyyatoLmxca
KOMaHgHoM paboTe u
B3aMMOZENCTBUIO C APYrMMuU

JeHb connpgapHoctm B
6opbbe ¢ TeppopUIMoM

Bcepoccuiickmnit oTKpbITbIN
ypok «OBX»
(npnypoyeHHbIn Ko OHto
rpa*kaaHcKom 060pOoHbI
Poccuiickoit degepaumm)

BcemupHbIl geHb
MaTeMaThKun

[eHb HapoAHOro eAnHCTBA

MesKayHapoaHbIi AeHb
TONePaHTHOCTU

JeHb maTtepu B Poccmun
LeHb HenssectHoro Conaata

EanHbIN ypoK «[MpaBa
Yyenoseka»

JeHb KoHcTutyumm
Poccuiickoin Pepepaumm

LUndposasa nabopatopus
no ¢pum3mnke

Undposan nabopatopus
no ¢pusmke




obyyatowmmmcs

Ncnonb3oBaHue
BOCMUTATENbHbIX
BO3MOXHOCTENM coaepKaHma
TeMbl Yepes noabop
COOTBETCTBYIOLLMX 33434 AN
pelleHus.

JeHb Mepoes OTeyecTtBa

[eHb nonHoro
ocBob6OXAeHNA JleHUHrpasa
oT dawmcTckon 6aoKaabl
(1944 rop)

Undposana nabopaTtopus
no ¢pum3mnke

SJEMEHTBI 7 BKAtouyeHMe B YPOK UFPOBbIX AeHb poccuiickoil Hayku
ACTPOHOMMH U MPOLEAYP ANA MOAACPMHAHNA | vy yaninrpadum
ACTPO®U3UKH MOTUBaUMKN 0byyatoLwmxca K
NOIy4YEHMUIO 3HAHUA. JeHb BoccoegmnHeHnA
Kpbima n Poccum
MpumeHeHWe rpynnoBown
paboTbl UaM paboTbl B napax, | JeHb KOCMOHaBTUKM.
KOTOpble yyaT obyyatoLmxcs FarapuHcKKUiA ypok «Kocmoc
KOMaHAgHoM pab — 3TO MbI»
B3aMMOAENCTBUIO C APYrMMU
BcepoccHMCKMM OTKPbITBIN
obyyvatowmmmcs
YpoK «OBX» (aeHb
OBOBILIAIOIIEE 4 WUcnonb3osaHue NOXapPHOI OXpaHbl Lindposas nabopatopusa
INOBTOPEHME BOCNUTATENbHBIX no ¢usnke
. JeHb Nobeabl coBeTcKoro
BO3MOHOCTEN COAEPKAHUA
Hapogaa B8 BOB 1941-1945
TEeMbl Yepes nogodop
rogos
COOTBETCTBYHOLLMX 33434 ANA
PesepBHOE Bpems 3
peLeHuA. Mys3eliHble YpoKM
OBIIEE
KOJIMYEC 68
TBO

YACOB 10




I[TPOT'PAMM
E







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE IIH(PPOBBIE
Ne n/m Tema ypoka P ungp
Bcero o0pa3oBaTejibHbIE PeCypPChI
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubanoreka HOK
METO/IbI ITIO3HAHUS OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupOBaHUH
2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 bubmorexa LHOK
p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.
3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TPAMOIIMHEHHOE IBU)KCHHE 1 bubmorexa LHOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnmnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J{BrmkeHne 1 bubmuoreka [JOK
MaTepUaAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHOCUTENBHOCTH [ anmues.
8 Muepumnanbhabie cucteMbl oTcueTa. [lepBbii 1 bubmorexa [TOK
pit Lep https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
Macca tena. Cuna. I[IpuHnun cyrepno3unun
9 cwit. Bropoii 3akon HII),}OTOHa ?11:1 ’ 1 bubmorexa TIOK
' p . a https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOM TOUKH


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproToHa JU1s1 MaTepraIbHBIX bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCeMUpHOTO TsiroreHus. Cua bubnnoreka HOK
TsKkecTu. [lepBasg kocMuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuiia octu. 3akoH ['yka. Bec tena
yHpyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddunment tpenus. Cuna
13 con O?IleneHHﬁ 1| qI)/I(b,Z[BI/I)KCHI/IIf Tena B bubmorexa LHOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe
14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. bubmuorexa [JOK
MowmeHT cumbl. [lnedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEJIa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepHaJIbHBIX TOUEK. MIMITyIbC CUIIBL. bubnmnorexka HOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetunaeckas
16 SHeprusi MaTepuanbHO Touku. Teopema 00 brbmmorexa LTOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTUs ynpyro neopmMupoBaHHOM bubmuorexa [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIE CHIIBI.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
. but6mmoreka [IOK
18 W3MEHEHUEM MEXaHUYECKON YHEPTUHU

CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHHUUYECKOM SHEPTUn

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHast pabora «HcciaenoBanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOW YHEPTHUHU Tejla Ha TIpuMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)

20

KonTtponbHast pabora o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapaxTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monexyn. KonnyectBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

27

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka [IOK
https://m.edsoo.ru/ffOc511e

28

29

JlaGopaTtopHas pabota «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapaMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

I/ISOHpOHCCCBI B UACAJIBHOM Ia3€ M ux

bu6nuoreka [IOK


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

rpadguyeckoe mpeacTaBlIcHHE

https://m.edsoo.ru/ff0c570e

BHyTpeHHsis sHEprust TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.

bu6nmoreka [IOK

K :
30 OMHECTBO TEILIOTEL  paboTa https://m.eds00.ru/ff0c5952
BHyTpeHHSIs SHEpTHs 0THOATOMHOTO
UJIeaIbHOTO Ta3a
bu6nmoreka [IOK
1 B
3 FARL TeToTepeaath https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTRA.
32 KonuuecTBo TEMIIOTHI Mpy TEIIONEpeaue bubmmorexa [JOK
. p pestate. https://m.edso0o.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [TepBbIii 3aKOH TEPMOJMHAMHUKH U €TI0 bubnmnoreka HOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtuMocTh MpoIeccoB B MpUPOJIE. bu6mmoreka [IOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Mpunuun nevictus u KI1J TermoBoit bubmuorexa [JOK
MaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKue npooIeMbl
TEIIOPHEPTETHKHU
38 O6o0matomuii ypok «MonexynspHas bubmorexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK
Y ' https://m.edso0.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpazoBaHue U KOHIEHCALIUS. bu6mmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs 1 OTHOCHUTEIIbHAS BIIAYKHOCTH but6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BOo31yxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bubnnoreka HOK
tertoTa riasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [IOK
44 6
¥papHettiie Ten10Boro batarca https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. bubnuorexa [HOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 H(I))JI OBOJTHUKHU 3a1f(r))H COXPaHCHHUS bubmorexa LHOK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnmnoreka HOK
To4YeuHBIi JIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [IpuHUMIT CyNepIO3UIIUH SIIEKTPUUECKUX bubmmorexa [JOK
p VH ynep H . p https://m.edsoo.ru/ffOc6df2
nosiei. JIlunum HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTHYecKoro mods. bubnmnorexka HOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 anpeKT I(l)CTaTI/I‘IGI([JKOM noljw bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuorexa [JOK
51 OnektpoéMkocTs. Konnencaro
FICKTPOCMICOLTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmnoreka [JOK

DHeprus 3apsKEeHHOr0 KOHIEHCcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabora "HU3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHUMI NEelCTBUS U IPUMEHEHUE

KOHJICHCATOPOB, KOIMPOBAJILHOTO alapara,
CTpYHHOI0 IpUHTEpA. DJIEKTPOCTaTUYECKAs

3amuTa. 3a3eMIICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cymectBoBanusl. [locrosunslii Tok. Cuiia

toka. Hanpsixenue. ConpoTuBieHue. 3aKoH

OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

Pabota u MOIIHOCTDB JJICKTPHUYCCKOI'O TOKA.

3akoH J[xoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne DJIC ucTOUHMKA TOKA U €r0
BHYTPEHHET0 CONPOTUBIICHUSD)

OneKTpOHHAs TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb

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

60

DIIeKTpUYECKU TOK B Bakyyme. CBolcTBa
3JIEKTPOHHBIX ITyYKOB

61

[ToympoBOTHUKH, MX COOCTBEHHAS U

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puMecHas nposoaumocts. CBolicTBa p—N-
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPAX U

paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka HOK
62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bu6nmoreka [IOK
63 CaMOCTOATEIbHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DIIeKTpUUYECKHE MPUOOPHI U YCTPOMCTBA U
64 UX 11 ;Kmqecxoerr)[ HMiHeHze II)T aBuya 1 bubmorexa LHOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bubmuorexa [JOK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
«Qnekrpocraruka. [locrosHHbIN
66 3JIEKTPUYECKUN TOK. TOKU B pa3iandHbIX 1 bubnmnoreka [JOK
cpenax» /Beepoccuiickas nposepouHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCHTEJIC
67 PesepBHblit ypok. KonTposbHas paboTa 1o 1 bubmuoreka [JOK
TeMe "DnekTpoarHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepsHblil ypok. O6001maomui ypok no 1 bubnmnorexka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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