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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeaHEro oOIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHHUI W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMmebl, mnpenactaBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm enepaiibHONW pabodeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUK TpenojiaBanus yueOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra”Hu3alusIX Poccniickon Denepanuu, peann3yoImnX OCHOBHBIE
o0pa3oBarenbHbIE MPOrPAMMBI.

Copnepxanue mporpaMMmbl 1Mo (u3MKe HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0ydyeHun ux (u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOIO
noaxona. Ilporpamma mno ¢usmuke coorBerctByeT TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOy4eHHs, a TakKe YYUTHIBAET HEOOXOAMMOCTh peaU3aIlluU MEKIPEIMETHBIX
cBs3el (U3MKKM C €CTeCTBEHHO-HAyYHBIMH YYE€OHBIMU TpenMeramu. B Hel
ONPENEISAIOTCS OCHOBHBIE LI€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
0o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIBTATHl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIC, IPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma no pu3Mke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIHTATHl OCBOCHUS Kypca (PU3HKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rogaM oOy4eHus.

du3nka Kak Hayka o HamOoisiee OOIUX 3aKOHAX MPHUPOJbI, BHICTYIAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUI 00 okpy:karomiem mupe. HIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOLUi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Vcmonb3oBaHWE W aKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUM  ONpeAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DHHEPreTMKH, TPaHCIOpPTa, OCBOCHHS
KOCMOCa, IMOJIyYeHHUS HOBBIX MAaTe€pHaloB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
W3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (opMUpOBaHHE YMEHUN MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUH UMY YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usuku 1js ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAJl UJIeH, KOTOpble MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B cooTBETCTBUM € HEMl Kypc SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepral U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepuall Kypca (QU3MKH
00beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisiercs
dbopmupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapusayuu. EE peanuzanusi TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNna (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uKku ¢ pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMH,
HPaABCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoesa  npuxnaonoti  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIOKESHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TMOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHusl, TMOCBAMIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXke OOCYXIeHUS
npo0JIeM pallMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CPEIHEro OOILero
oOpasoBanus sBIAIOTCS (pusnyeckue Teopuu (HOpMHUPOBAHME MPECTABICHUN O
CTPYKTYpe MOCTpOCeHUSI (U3HUUECKON TEOpHH, posik (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TPAHMUIAX
MPUMEHUMOCTH TCOpPUH, JUISI OINHUCAHHUS €CTCCTBEHHO-HAYYHBIX SBIICHUA W
MIPOIIECCOR).

CucTeMHO-IesATeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl Mpexae
BCEro 3a CYET OpPraHu3allUU 3KCIEPUMEHTAIbHON AEeSTeNbHOCTH O0YyYaroUIXCs.
Jlns  GazoBoro ypoBHsS Kypca (U3UKM — OTO UCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpBIE B IIporpamMme mno (pusnke oObeIMHEHBI B OOIIMA CITHMCOK YYCHUUYCECKHX
MpaKkTUYECKUX padoT. Brijenenne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJISI KOHTPOJST H  OIICHKHU, OCYIIECTBIISIETCS  YYaCTHUKAMU
00pa30BaTENbHOrO Mpollecca UCXOMAsl M3 OCOOEHHOCTEW IUIAaHHUPOBAHUSI U
ocHalleHus: kaOuHeta Quiuku. Ilpu »3TOoM obecnedynBaeTcsi OBJAJICHUE
00yJaronmMucs yMEHUSMU TPOBOJUTh KOCBEHHBIE HM3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
IPEIJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YAENSAETCA PEUICHUI0 PAaCYETHBIX M KayeCTBEHHBIX
3anay. Ilpu 3TOM 11 pacdy€THBIX 3a7a4 TPUOPUTETOM SIBIISIIOTCSA 33Ja4d C SIBHO
3aJJaHHOM (PU3NYECKON MOJEIIbIO, TO3BOJISIONINE IPUMEHSATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. J[Js KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUS Ha
00BSCHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHUM W TIPOIIECCOB B OKpYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTyallud MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MaTepuanibHO-
TEXHUYECKOMY OOecleueHH0 Y4eOHOro mporecca 0a30Bblii ypoOBeHb Kypca
(GbU3UKN HA YPOBHE CpeAHEro o0Iero oopa3zoBaHus JTOKEH U3y4aThCs B YCIOBUSAX
IpeAMETHOr0 KaOuHeTa (M3HKM WIM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
NpPEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3UKU JTOJKHO OBITh
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHEHUS] YKA3aHHBIX B
nporpamMme 1o U3NKe YUSHHMUECKHX MPAKTHUYECKUX pabOT W JI€MOHCTPAIMOHHOE
000py10BaHUE.

JleMoHCcTpallMOHHOE  00OpylioBaHuEe (popMHUpyeTCs B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTU H  OOECIEYMBAET IMOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMe 10 (DU3MKE KITIOYEBBIX JEMOHCTpALUiA s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyJIOBaHHE [JII YUYCHUYECKUX MPAKTHUUYECKUX paldoT
dbopmupyeTcss B BUJE TEMaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKre KOMILICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
WCITOJIP30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU TIEJIAMH U3y4eHUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opmupoBanue wuHTEpeca U CTpeMJIEHUS OOYYAIOMIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIVICKTYAIbHBIX W TBOPYCCKUX
CcOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHUS MaTEPUH M (PyHIaAMEHTAILHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanme yMeHHUN OOBACHITH SBICHHWS C HCIOJB30BAaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue TpeNCTAaBICHUNA O POIM (PUIUKU IS PA3BUTHS JAPYTHUX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Iene 00ecreuynBaeTCsl pelIeHHeM CIeIYIONINX 3a71a4 B

npoiiecce u3yueHus Kypca GU3MKu Ha YpOBHE CPEIHETO 00111er0 00pa3oBaHuUs:



e TMpHOOpETEHUE CHUCTEMBI 3HAHUM 00 0o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJIFOYAst MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HUKY H
3JI€MEHTHI aCTPOPUUKHU;

e (QopMupOBaHHME YMEHHMN NPUMEHATh TEOPETUUECKUE 3HAHUA IS
OOBbSCHEHHS] (PU3NYECKUX SBJICHUM B TPUPOJAE U JJs TPUHATHUS
MIPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOEHHE CHOCOOOB peIIEHUs pPa3Iu4HbIX 337a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3ganue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1auH;

e TMOHWMaHHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOLILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAIlIH,
ONPEICIICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3/IaHME YCJIOBHMH ISl PA3BUTUS YMEHUUN IMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEAHEr0 OOLIEro
obpazoBanus otBoautTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme Mo (QU3MKE IMepeyeHb JabopaTOpPHBIX M
MPaKTUYECKUX PAOO0T SBISIETCS PEKOMEHAOBAaHHBIM, YUYWTENb JEJaeT BHIOOP
NpOBEJIeHUs] J1a0OpaTOPHBIX PabOT M OMBITOB € YYETOM WMHAUBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIUXCH.



COAEPXAHUME OBYUYEHUASA
10 KVIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOTO MIO3HAHUSA

dusuka — Hayka o npupozc. HaydHble METOIBI ITO3HAHUS OKpPYKAIOILIETO
Mupa. Ponb JKcriepuMeHTa W TEOPUM B NPOLECCE TO3HAHMS MPHUPOIBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (pU3MYECKUX SBJICHUM M TpoiieccoB. HaydyHble THIOTE3HI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mMecto ¢u3uku B (GOpMHPOBAHUUM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele M ULUGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUXKCHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasl CKOPOCTh) H
YCKOPEHHE MaTE€pUalibHOW TOYKH, MX NPOEKUMH HA OCH CHUCTEMbI KOOPAHMHAT.
Clio)keHue NnepemMeeHU U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHEWHOE IBIXeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MYTH ¢ TNEpPEMEUICHUS
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOTHOTO MaieHUs.

KpuBonmHeiHoe  nBukeHue. JIBMKEHHE  MAaTepUAIIbBHOW  TOYKHA IO
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon u yactora obparenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JIB>KCHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIC MEepelayuu.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIFOCTPAlUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIB30BAHUEM TTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne ABWKEHHS Tea, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHsl CBOOOIHOTO MaCHUS.

Hamnpapnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpPaBHOMEPHOTO JABMIXKEHHUS C 1IENbIO ONpEeICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOILICHHUS MEXAY NYTSIMHU, NPOHJECHHBIMU TEJIOM 3a
MOCJIEA0OBATEIbHBIE paBHBIE MPOMEKYTKH BpPEMEHU MpPHU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3yueHne NBUXKEHUS MIapyKa B BI3KOM KUIKOCTH.

N3yuenne nBuXkeHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCTH  [amunes. IlepBeiii  3akoH  HprotoHa.
NHepunalibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIs. MaTEpUalIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectu. llepBas kKocMmudeckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenust (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUs U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B dKUJIKOCTH HIIH Tase.

[TocTynaTenbHOE U BpalllaTelbHOE JBMKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPJOTO TEA.

TexHuyeckrue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHeHUE MacC B3aMMOJICHCTBYIOMINUX TET.

Bropoi1 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JAedOopMaliui.

HesecoMmocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECUS TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3iie, OT uX JaedopMaruu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKonsl coXpaneHus 8 MexaHuke

WNmiynbc MaTepuaabHOM TOYKH (T€a), CHUCTEMBbl MaTEepPUAIBHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMI)KECHHUE.

Pabota cuibl. MOIIIHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkW. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas SHEPIusl. ITorennuanbHas SHEprus YIIPYTO
nepopmupoBaHHoit  mipyxuHbl. [loTeHnmManbHas dHeprus  Tejla  BOJIU3H
MTOBEPXHOCTH 3€MJIH.

[loreHuuanbHple ¥ HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW JHEPIHMM CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIHUH.

Yapyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCcTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHM B KHUHETHYECKYIO U OOpPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast QU3NKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OINBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBIKCHHS U
B3aMOJICMCTBUSA 4YacTUI[ BellecTBa. MoAenu CTpOEHHUsI Tra3oB, XKUJIKOCTEU H
TBEPBIX TEJI U 0OBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3Mepsl MoJieky. KonnuectBo BemecTBa. [locTosinnas ABoraapo.

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



Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM DSHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. l[llkana
temneparyp KenpBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanernpona.
3akoH [lanpTona. M3omporecchl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: HM30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHUE: TEePMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OneIThl 10 TU(PPY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Mogens, WILTIOCTPUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS HJCAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHMUI
00bEMa KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmoanHaMuueckasi cucrema. BHYTpeHHsIE SHEpPrust TEpMOJAMHAMUYECKOM
CHUCTEMBI U criocoObI €€ u3MeHeHus1. KoaudyecTBo TemioTsl U paboTta. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIy4eHUE. Y IeJibHasl TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI pH TEILIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHue mepBOro 3akOHA TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBele  mamuHbl.  [IpuHOWNBI  OEWCTBUS  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnose3Horo
nerictBusl TemioBod mamuubl. [{ukn KapHo u ero ko3puIMEHT MOJIE3HOrOo
JEUCTBUS. DKOJIOTHYECKUE MPOOJIEMbI TEIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPruu Teja MPU COBEPIICHUU PabOThI: BBUIET
npoOkKM u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

M3MeHeHne BHyTpEHHEN SHEPTUU (TEMIIepaTypbl) Tea IpH TeIUIoneperaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIIS BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne yaenbHON TEMITOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHncanus. Mcnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BJIAJKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemjaoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdubie Tena. AHU30TPONUS CBOIMCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenune wu
KpUcTayuM3aius. Y AelbHas TerioTa miaBienus. CyOoaumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHHU MOJYyUYCHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEePUAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CrocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanus  1iaBjieHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
ONeKTpu3aums Tel. OJEKTpUYeCKur 3apsa. /JlBa Buaa dIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3neKTpuuecKuil 3aps.
Onekrpuueckoe mnoje. Hanpsok€HHOCTh  dmekTpudeckoro moiid.  [IpuHuummn



CYHEPHO3ULIMU DJIEKTPUUECKUX IO0JeH. JIMHUM HanpsKEHHOCTH DIIEKTPUYECKOTO
TIOJIAL.

PaGora cun  snekrtpocraruueckoro  modis.  [lorenmuman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM  IIOJIE.
Jlusnexrpruyeckas MPOHULIAEMOCTb.

OnextpoémMKocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckrue yCTpOHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
ANEKTPOMETP, DJJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJIEHUE DIJIEKTPONpPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIHUII IEUCTBUS AIEKTPOMETPA.

B3anmoenicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€E.

DnexTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMHU U JUAJIEKTPUUECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 1iig yyacTka 1enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
IIEKTPUYECKOTO TOKA.

ONEKTPOABIKYLIash CUjia M BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHMKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAass  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNeparypsl. CBEPXITPOBOIUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 IpUMECHast IIPOBOAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpoauTUYECKask UCCOUALN. DIEKTPOIH3.



DNeKTpUUeCKUl TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: amIepMeTp,
BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BAKYYMHBIN TUOJ,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, TOTYPOBOJHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenre Cuiibl TOKa U HaMPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS ITUIMHIAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[Ipsamoe wu3MepeHue dIeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOI0 PJIEMEHTA U OlICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYyPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTh AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHne cMEeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIC C M3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAay4YHBIM (akT, rumorte3a, pusnueckas BeTWYWHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaboa, runep6osa, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHHUE B KUBOUM mpupoje, nuddysus, ocMoc,
TETMJI000MEH KMBBIX OPTraHU3MOB (BUBI TEIUIONEPEaayuH, TEIJIOBOE PAaBHOBECHUE),
AJIEKTPUUECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H



ra3oB, JJICKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOJIMTHYECKAs JIHCCOLUAIINS,
rajibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHHUe ABMKEHUH C UCHOJIB30BAHHEM MEXAaHU3MOB,
ya9éT TpPeHUS B TEXHHUKE, TOIIUITHUKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpPYrHeE), JIBUTATeIh BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIYYCHUSI COBPEMEHHBIX MAaTepHajoB, B TOM 4YHCJIC HaHOMATCpHUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIN MIPUHTED, AIIEKTPOHArPEBATEIHHBIC IprOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI, TabBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHAMUKA

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

ITocTtosuHple  MarauThl.  B3aummojeilicTBHE  ITOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnose. Bexktop MarHuTHOW HHAYKUMHU. [IpuHOMI cyneprnosuuuun
MAarHuTHBIX nosied. JInHuKM MarHuTHOM WMHAYKIMU. KapThHa JUHWUNA MarHUuTHOU
WHIYKIAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUH WHIYKIUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HalIPaBIICHUE.

Cuna Jlopenua, €€ MOyJb M HalIpaBJICHUE. [[BUKEHHUE 3apSKEHHON YaACTUIBI
B OJJHOPOJIHOM MarHUTHOM moJjie. Pabota cuisl Jlopenia.

SIBiieHue ANEKTpOMarHMTHOW MHAYKOMHU. [lOTOK BEKkTOpa MAarHUTHOU
WHAYKIIUK. OJIEKTPOABIKYINAS CUJIa HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHayKkuuu Papanes.

BuxpeBoe nsnexkrpudeckoe moje. DIEKTPOABWKYIIAS CHia WHAYKUHUU B
MIPOBOJAHUKE, IBMKYIIIEMCS IMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHJA
CaMOWHIYKIIUU.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IPAKTHYECKOE MPUMEHECHHUE: ITOCTOSTHHBIE
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUIl, UHIYKIIUOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMW MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON UHIYKIWH.

[Tpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTH M3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBeHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHbIE KOEOAHUSA

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJICOAHUS.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammmryga u (aza xoneOaHUU.
[IpyXuHHBIA MasTHUK. MareMaTU4eCKUl MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBpanienue sHepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJICATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHWYECKUMU U
ANEKTPOMArHUTHBIMU KosieOaHusAMH. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIruu B UJICAJIbBHOM K0JIe0ATeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaronmx KoyieOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
KoJebanus. Pezonanc. BeiHyKeHHbIE 2JIEKTPOMArHUTHBIE KOJICOaHMs.

[lepemennbii TOK. CHUHYyCOMAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya u MOTpeOICHUE DIEKTPUUECKON
SHEPIUMU. JKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs SJIEKTPOIHEPTUHU B IOBCETHEBHOM KU3HMU.

TexHu4yeckrue yCTpOWCTBA W MPAKTUYECKOE INPUMEHEHHUE: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHON CUCTEMBI (TMPY>KUHHBIA WU
MaTeMaTUYECKUN MasTHUK).



Hab6mronenue 3aTyxarmmmux KojaeOaHmii.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HabGmronenue pe3onanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HAIPSDKEHHSI OT BPEMEHU) ISl
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COCIMHEHHHM pE3UCTOPa, KaTyIIKU
UHIYKTUBHOCTH M KOHJEHCATOpa.

Monenb TMHUM 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCMMOCTH TIEPHOJIa MaJbIX KOJIEOAHUN Tpy3a HA HUTU OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM M3  MOCIEAO0BATEIbHO
COETMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHbL

Mexanuueckue BOJHBI, ycioBUsL pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JjiuHa BoOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HNuTtepdepeHims u nuPpakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpomarautHoi BosiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHE, MPETOMIICHHE, NOJApu3anus, Judpakims,
uHTeppepeHius. CKOpoCcTb JEKTPOMArHUTHBIX BOJIH.

[lIkana 31eKTPOMarHUTHBIX BOJIH. [[pUMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEeKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUUecKue YCTPOHCTBA M TNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAUIMHE, panap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobuomieecs Ten0 Kak MCTOYHHK 3BYKa.

Habmtoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnatepdepeniinm u qudpakiimy MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHUil.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJIeHUE, MOspu3anus, Tudpakiys, UHTepdepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETAa B
ogHopoaHo cpexe. JIyd ceera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTEeIb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroJl MOJHOIrO
BHYTPEHHETO OTPAKCHHUSI.

Hucniepcust cera. CiioXHBIN cocTaB 0eoro cBeta. LBer.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTossHME W ONTHYECKas cuja TOHKOW JHH3bL. [locTpoeHue u3zo0pakeHUi B
COOMpAIOIIMX M pacCeHBAIOIIMX JUH3aX. DOopMysia TOHKOW JIMH3BI. YBEJIMUYCHHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensr MpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmuss cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBuss HaOMOAEHHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YclIoBUE HaOI0IEHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  MAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIHMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: OYKH, Jyla,
doToamnmapar, TPOEKIIMOHHBIA alapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOTSPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacHpOCTPaHEHNE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuyeckue mpruodoOpHI.

[TonHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre CBOMCTB N300paKeHU B JTMH3AX.

Mopenu MUKpocKona, TeJIECKOna.

HaGmronenue natepdepeHnu crera.

Hab6mronenue nudpaxiuu crera.

HaGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cnexTpa ¢ MOMOIIbIO AUPPAKIMOHHON PEIETKH.

HabGnronenue nonsipusaluu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



N3mepenue rnokaszaresns NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300paKeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3ges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl  NPUMEHMMOCTM  KJIaccMyeckon  MexaHuku.  [loctynarsl
CIIEIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUII OTHOCUTENBHOCTH DWHILITEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJIECHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPIust
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBuenue IDitHireitna mis dortodddexra. «KpacHas rpanuiiay
dboTorddexra.

JHasnenue cBera. OnbiThl [1. H. JIebenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIECMEHT,
boTOoaTYMK, COJIHEUHAsl OaTapesi, CBETOJUO/I.

Jlemoncmpayuu

®oTo3(ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHETo GpoTodddekra.

Ceeroguo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas Mogmens aroma. lloctynater bopa. W3nyduenue u morjounieHue
(GOTOHOB MpU MEepexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha JApyrou. Bumabl
cnekTpoB. CHeKTp ypOBHEM 3HEPrUM aTOMa BOJOPO/A.

BosHoBbIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JTyaJn3M.

CIOHTaHHOE U BBIHYKJICHHOE U31yYEHHE.

TexHuyeckrue YCTPONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEeKTPaIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnrogenue IMHeWYaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

Habnronenue muHeyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOEHHUsS sapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHurd  cocraBa
paauoakTuBHOrO wu3nmydeHus. CpoiicTBa anbda-, OeTa-, TraMMa-u3JIy4CHHUS.
BunusiHrue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykimonHas moxens sigpa ['eitzenOepra—
MBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anba-pacnan. OIEKTPOHHBI W TO3UTPOHHBIN Oera-pacman. ['amma-
U3ITydeHHE. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B siAipe. SaepHbie cuibl. JledexT macchl sipa.

Snepneie peakunu. [lenenue u cuHTe3 AI€p.

Anepuwiii peaktop. Tepmosinepusiii cunte3. [IpoGiaeMbl U TMEPCIEKTUBBI
SAJIEPHOUN SHEPTETUKU. DKOJIOTHUECKHUE ACTIEKTHI SIIEPHOM SHEPrETUKU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTob1 HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

®dyHaMeHTalbHbIe B3auMOJeHCcTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHHYecKue yCTpONCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETpP, KaMepa
Bunbcona, simepHbiiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cy€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMMHU M aCTPOPUZHKHU

Otansl pazBuTUA actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, spkue 3BE3NBI, IUIAHETHI, MX BHIMMOC
JBH)KCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTtounuk sHeprum ConHia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IIOCJIEI0BATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJIEI0BATENbHOCTH. BHyTpeHHee cTpoeHue



3B&3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOKIAECHUU U 3BooIuu ConHIa u
3BE3/1. DTAallbl )KU3HU 3BE3].

Mineunsiii [1yts — nHama I'amaktuka. Ilonoxenue u aBwxkeHue CosHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSApax
rajaKkTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanme raiakTuk.
Teopus bonpiioro B3psiBa. PennkToBoe u3iyyeHue.

Macirabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobiieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HalGmtonenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJI ONPEICNICHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOIYIIAPUS U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maroniee NOBTOPEHUE

Ponps ¢u3uku W acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAIBHOM M ATUYECKOM chepax NesITeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUPaA, pojib (PU3NUECKON Teopun
B (OpMHUpPOBAHMM MPEACTABICHUNA O (PUIMUECKON KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3CM C KypcaMH MaTE€MAaTHKH,
OMOJ0THH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsamus, CBSI3aHHBIE C M3YyYEHUEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, pusnueckas BeTWYWHA, 3aKOH,
TEeOopusi, HAOIIO/ICHUE, DKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/JIEIb, U3MEPEHUE.

Mamemamuxa: pemIEeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKLUHWH HA OCH KOOPAMHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKU TMOJI00US TPEYroJIbHUKOB,
OTpeIeJICHHE TUIOMIAN TIIOCKUX Uryp u o0bEéMa Tell.

buonoeus: snektpuueckue SBICHUS B JKHUBOW Mpupojie, KoseOaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B )KUBOMW MPUPOJIE, TEUCTBUE
paananyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS CTPYKTypa TBEPBIX
TeJl, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEHIETKU, CHEKTPAIbHBIN
aHaJIn3.



l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3eMJIM, 3aJIEKHM MArHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JNVMHWUW DJIEKTpPOIIEpenay, TEHEepaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENIb, WUHAYKIHMOHHAA I€Yb, paaap, PaguONpPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus (0a30BBIN YPOBEHb) JOJDKHO 00ECTIEUUTH JOCTHXKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « Ou3uka» JOJKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaloImMXCSl PYKOBOJCTBOBAThHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCcTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOILECCE PEAU3allMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEIILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHU COBMECTHYIO JEATEIIbHOCTh B MHTEPECAX TPaKJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OpraHU3alliu;

YMEHHE B3aMOJICHCTBOBATH C COI[UATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUSIMHU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN rpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIGHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JIEATETbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIKOYAsl SCTETUKY HAYYHOTO TBOPYECTBA,
npuUCyLIEro (pu3n4Yeckoil HayKe;



5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpPEC K pa3iuuHbIM cdepam mnpodhecCUOHATBLHOU eSATeTbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U pearn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHMUIO U CaMOOOPA30BAHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTH DKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HaHMA LEJIEW YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIbHOCTH 3KOJIOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUHU N0 (PUBHUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YHOH JI€SITENIbHOCTH, TOTOBHOCTH B MpoOllecce
u3ydyeHus: (U3UKU ~ OCYIIECTBJISTH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATeIbHOCTh UHANBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornueckue aeicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENCNATh 1EIH AEATEIbHOCTH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUH UX
JIOCTHIKCHMUS;
BBISIBIISAITH  3AKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarbiBaTh MUIAH PEIICHUS TPOOJEMbl ¢ y4€TOM aHaln3a HUMEIOLIUXCS
MaTE€pUATBLHBIX U HEMATEepHAJIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OIIEHUBATh PUCKH MOCIEIACTBUMN JEATEIbHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH KM3HCHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTebCKHe 1eHCTBUS:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHMEH, KIIOYEBBIMU IMOHATHUSAMH U METOIAAMHU
(bu3nYecKoil HayKH;



BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOM NESITEIIbHOCTH
B 00y1acTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusl 3ajady (U3NYECKOTO COJCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIAQ/eTh BUAAMH JICATEIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpETAlUd, MPEeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUHBIX yUeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00s1acTu (pU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHUs, HaXOIUTh apTyMEHTHI I J0Ka3aTeIhCTBa
CBOUX YTBEPXKICHUH, 3a1aBaTh TapaMETPhl M KPUTCPUH PEIICHHUS;

aHAM3UPOBATh TIOJNYYCHHBIE B XOJI€ pEIICHUs] 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh M (opMynupoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTeIbHON
NeSATEILHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKY;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKe B MPAKTUYECKYI0 00JIacTh
KHU3HECATSIILHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBUTD MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaumeii:

BJIAJICTh HABBIKAMHU TIOJNyYCeHHs] MHPOpMAIUUA (HU3UIECKOTO COJCPIKAHHS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITETFHO OCYIIECTBISTh IOUCK, AaHAIU3,
CHUCTEMATH3AIMI0 W WHTEPHpETalnui0 HHPOpMAIMK pa3IUdHBIX BUIOB U (GopM
MPE/ICTABIICHNUS;

OIICHUBATH JOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIB30BaTh  CPEJACTBa  WH(MOPMAIMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3aa4 C COOJIOJICHHEM TpeOOBaHWM SPrOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECypcocOepeeHusi, TMPaBOBbIX M JTHUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOT0 COAEpKaHHUS B pa3IMUHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U T[EJEBOM ayIUTOPHUH, BEIOUpAs ONTUMAILHYIO
dbopMy TIpeICcTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHUS:
OCYIIECTBJISATh OOLICHHE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOH AESITEIBbHOCTH;
pacrno3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallUd M cMsr4arhb
KOH(DJIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHMS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
padoThI;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KAKJIOI0 YJIeHA KOJIJIEKTUBA;

IIPUHUMATh  LEJIM COBMECTHOM  JEATECIBbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JECUCTBUM,
pacnpenenarb pojad € y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKA KOMAaHJIbl B
o01Iuii pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHWBATH HJEH C TO3WLHAH HOBH3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
(GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBECHHEBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIAH PEUIeHUS PacYETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON paboThl C Y4ETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEATOUYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOUYTCHHI;

Jenath OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, Oparhb Ha cels
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OMBIT;

cnoco0CTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JpYAULIUU B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pPa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEpILAEMbIX JIEMCTBUH UM MBICIUTEIBHBIX MPOILIECCOB, WX PE3YJIbTATOB U
OCHOBAaHUH;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTYyalluH, BhIOOpa BEPHOTO
penieHus;



YMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO TPUHUMATH PEIIEHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHalIu3e pe3yJbTaToOB
NEeATEeTLHOCTH,

PUHUMATh ce0s, TOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTHUX IMpPU aHaIu3e pe3yJbTaToOB
NeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce M0CTHKEHUS JIMYHOCTHBIX PE3yJIBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe JJIsI YPOBHSI CpEIHEro oO0Iero oOpa3oBaHuUs Yy OOydaroUIuxcs
COBEPIIICHCTBYETCS HIMOIIMOHATBHBIH WHTEJICKT, MPEANOIararouii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIBEHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBHOU ChEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHHSM U TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJICHHUE K JTOCTHKCHUIO LU U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh HUCXOJI M3 CBOMUX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAOIIECH CITOCOOHOCTh TTOHUMATh AYMOITMOHAIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBAaTh €r0 TMPU OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAMBATh OTHOIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEJIMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOACH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEpIIMaJIbHas CUCTeMa OTCUYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SIBIICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BELIECCTBA U



NIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIHMHEIHOE
JBIDKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBIKEHUE IO OKPYKHOCTH, HHEPIIHS,
B3auMoJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHHUE 00bEMa TEII MPU HarpeBaHUU (OXJIKICHUH), TETIJIOBOE
paBHOBecHEe, WCIIApeHUE, KOHACHCAIIWS, TUIABJIICHWE, KPUCTAJUTM3AIlUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKIY IapaMeTpaMu COCTOSHMS Tra3a B  H30IpoIleccax,
ANICKTPHU3ALNS TEJl, B3AUMOICHCTBHE 3apsI/IOB;

OTIMCHIBAaTh MEXAHWYECKOE NBWKCHHE, HCIIONB3YS (PH3WYECKHUE BEIMYWHBI:
KOOpJIMHATA, MYTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIBC TeJla, KUHETHYeCKasi PHEprus, MOTCHIMANIbHAS DHEPTUs, MEeXaHUYecKas
paboTa, MexaHWYecKas MOIIHOCTh, MpPH ONHUCAHUM TMPABUIBHO TPAKTOBATH
(GU3MYECKUIT CMBICIT HMCIOJB3YyeMBIX BEIMYMH, WX OO0O3HAUCHHUS W CIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYyTHMHU
BEITUYMHAMU;

OTHCHIBATh HM3YyYCHHBIC TEIUIOBHIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JABJIEHUE Trasza, TEeMIeparypa, CpeaHss
KHHETHYECKash SHEPTIHs XaOTHYECKOTO JBIDKCHHSI MOJICKYJI, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIJIOBOTO JIBUTATENsA; IPU OINKUCAHUU
NPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, WX
0003HAUCHUS W COUHUIBI, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIIME JTAHHYIO
(GU3UYECKYIO BETMYUHY C IPYTHUMH BEIIMUNHAM;

OTIMCHIBATh M3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEIICCTBA U ICKTPUICCKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3UYECKHE BEIMYUHBI: DJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIIMaN, pa3HOCTh MOTEHIIUAJIOB,;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WUYECKHA CMBICT HCITOIB3YEMBIX
BEeJTMYMH, WX OOO3HAYCHHMS W CIWHHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BEJIUYHMHY C APYTUMH BEIMUYUHAMY,

aHAM3UPOBATh (PU3UUYECKHE TPOIECChl U SIBICHUS, UCIONB3Ys (U3HUECKHE
3aKOHBI Y TIPUHIMIEL: 3aKOH BceMupHOro Tsarotenusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruHu, 3aKOH COXpPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMK CHJI, TPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
OoTCcuéTa, MOJICKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON DPHEPTUU TEIIOBOTO JTBHKEHUSI MOJEKYI C
a0COJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUIECKOTO 3apsfa, 3akoH KyloHa, Mpu 3TOM pa3indarh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHITH OCHOBHBIE TPHUHIIMIBI JEHCTBHUS  MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOTO WCIOIh30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOTHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MpU 3TOM
dbopmynupoBath IpobieMy/3agady H THIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHMs, MPOBOAUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEITUYUH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CMOCOO W3MEPEHUS U MCIOJb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BETUYMHAMHU  C
UCIIOJB30BaHUEM TMPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buUKCUpOBaTh pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TAOJIUII U TPaUKOB, A€NaTh BHIBOBI IO pe3yJbTaTaM MUCCIICIOBAHMUS;

coOmro1aTh MpaBmwiia 6€30MacHOr0 TpyJla MpU MPOBEICHUU MCCIIECIOBAHUN B
paMKax y4eOHOTrO OKCHEpPUMEHTa, Y4eOHO-MCCIIeNOBATEILCKOW U IMPOEKTHOM
JEATEIbBHOCTH C HUCIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U JIaDOPaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHpIC 3a7a4d C SBHO 3aJJaHHOW (DU3UYSCKOM MOJICIIBIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMbIC Jisl €€ pEelIeHUs, MPOBOJUTH PacyE€Thl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOI0 3HaueHUs (PU3NYECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHI C ONMOpOW Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuyeckue sBICHUS,

UCIOJB30BaTh  MPU  pPEIICHWH  y4eOHBIX  3ajJlad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U TIPEJICTABJICHUS] YYEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTy4yaeMyto HH(POpMaIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Juist o0ecrieyeHus: 6€30MacHOCTH MpU O0palllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTpPOMCTBAMHM, JJIsl COXPAHEHUS 370POBbsl U COOJIOICHUSI HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYXKAIOUIEH CPEJIE;



paboTath B TpYIIE C BHIMIOJHEHHEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIbI, PalMOHAIBHO paACHpPEACNATh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIIOJEH, LIEJOCTHOCTh M E€IUHCTBO
(bu3MYecKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUYCUYHbIA UCTOUYHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpU pPEUIeHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (pU3MUECKHUE SBICHUS (TIPOIECChI) U OOBICHATH WX HAa OCHOBE
3aKOHOB DJICKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: IIEKTPUUECKAsi IPOBOIUMOCT,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICUCTBUE
MAarHUTOB, JJICKTPOMATHUTHAs WHAYKLIWS, JIEMCTBME MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUMCS 3apsiji, 3JIEKTPOMArHUTHbIE KoJIEOaHUS U
BOJIHBI, TPSIMOJIMHENHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTepdepeHius, audpakus U TOJApPU3AIMS  CBETa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3Phext (hoTodddhexT), cCBETOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OTHCHIBATh WM3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  PAa3JIUYHBIX  Cpeld) U

ANIEKTPOMATHUTHBIE SABJIECHHS (IIPOLIECCHI), UCIMOJIb3Ys (PU3NYECKUE BETUUYHHBIL:
JJIEKTPUYECKUN 3apsll, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, BJIEKTPUUECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAsl cujla, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUs JJIEKTPUYECKOT0 M MArHUTHOIO NOJIEH, MEPUOJ U 4YacToTa
KojeOaHuii B KoseOaTeaIbHOM KOHTYpE, 3apsi U CHiIa ToKa B IIpolecce
FapMOHUYECKHX JJEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHUE U
ONTHYECKasl CHJIa JIMH3bI, TIPH OMHCAHUU TPABHIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS U €JIMHUIIBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAHTOBBIE SBIECHHUS M TIPOLECCHI, HCIOJb3Ys
dbu3ndeckue BEIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, NEPUOJ MOJTypacnaaa, SHEPTUs CBSA3U
aTOMHBIX fJ€p, MpH OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIIbI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIWYMHY C JPYTUMHU BEITUYHHAMH,
BBIUUCIIATH 3HAUCHNE (PM3MUECKON BEITUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJIEI0BAaTEIBHOTO U MapalieIbHOrO
COCMHEHUS] TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHIla, 3aKOH 3JIEKTPOMArHUTHON
WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe DWHIITeHHA i (oTodddekra,
3aKOH COXpaHEHMsI 3HEPIuH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHUs
3IIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHHs MaccOBOrO 4Mcia, moctynarel bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OIpeeNATh HallpaBJIEHWE BEKTOpa MHAYKLIUHA MarHUTHOTO I0JIS MPOBOIHUKA
C TOKOM, cuJibl AMriepa u cuibl JIopeHna;

CTPOUTh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIHOJb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUN: IpU ITOM
dbopmynupoBath mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
co0upaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAWTH OMBIT U
bopMyIUpOBaThH BHIBOJIBI,

OCYIIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsST W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MMOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIH30BAaHHEM
OpsIMBIX  M3MEPEHMH: TpU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEJIUYHMH B BUIE TaOJIHI] U
rpaduKoB, JeaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0iroaTh npaBuia 0€30MacHOTO TPyJa MPHU MPOBEICHUM HCCIETOBAHUIN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATENbCKOW U MPOEKTHOM
JESITEIbBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOIrO
000pyI0BaHUS,

pemiaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hM3UUecKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aaun
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIBI,



HEOOXOouMble NIl €€ pelIeHus, MPOBOJUTH Pacué€Thl M OIEHUBATh PEaJIbHOCTH
MOJIyYEHHOT0 3Ha4Y€HHUs (PU3NUECKON BEIIUYUHBL;

pelaTh Ka4eCTBEHHBIEC 3a/1a4M: BBICTPAUBATh JJOTMYECKH HEIIPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJICHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3uyeckue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILMOHHBIE TEXHOJIOTMH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEICTABJICHUS YYEOHOW U HAYYHO-MOMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTYy4aeMyI0 HH(POpMaLIKIO;

OOBACHATh MPUHUMUIBI JIEUCTBHS MAIMH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUIICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTH MPH OO0palleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHHUsI 3J0POBbS M COOJIIOJIEHNUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpyHIe C BBIIOJHEHHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, pPALMOHAIBHO pACHpPEAeNsaTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pAaCCMATPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3iesioB U TeM undposbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (idpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOrO O3HAHUS 2 bubmmorexa [TOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubnnorexa [IOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
2.2 Humanka / https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2 1 1
3 OCHOBBI TCPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 Bbu6mmotexa [LJOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro o pasaciny

24

Paznen 4. JIEKTPOAUHAMUKA

bubnuoreka [JOK
4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 251ekTpUYecKuil TOK. TOKH B 12 bubnmnorexa [JOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3iesioB U TeM undposBbie
Ne n/m P Kourpoububie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nosie. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [HOK
) WHYKIHSI https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHn4yecKkue 1 SJIEKTPOMarHUTHBIC 9 1 bubmmoreka [JOK
) KoJIeOaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHu4yecKue U AIEKTPOMAarHUTHBIE 5 1 bubnmnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

11 OCHOBBI crielIUaIbHON TEOPUH 4 1 bubnmnorexka [JOK
) OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAaHTOBOW ONTHUKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmnorexka [JOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE PO

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢c97c¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngﬂ;;f;;grouﬁ 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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