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INOACHUTEJBHASA 3AITMCKA

[Iporpamma 1o puszuke 6a30BOro ypoBHs Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOl Mporpammel, npenacraBieHHbix B PI'OC COO, a Takke ¢ yuyérom
benepanbHOI paboueit mporpaMMbl BOCIIUTAHUS M KOHIICTILUHU MPENOIaBaHus y4eOHOTO
npenmera «®Pusmka» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit deneparum,
peann3youMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copep:xanue mporpaMMebl 1o PU3UKe HaNpaBieHO HAa (OPMUPOBAHKE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB npu oOydyeHHH HX (PHU3HKE
Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOro mnoaxona. IIporpamma
no ¢usuke coorBeTcTBYeT TpedoBaHusiM O®I'OC COO Kk miIaHUPYEMBIM JIMYHOCTHBIM,
NpPEIMETHBIM W METAlpeJMETHBIM pe3ysibTaTaM OOydYeHHs, a TakKe YYHUTHIBAET
HEOOXOJMMOCTh pealu3aldyd MEXKIPEAMETHBIX CBS3ed (UMK C €CTECTBEHHO-
HayYHbIMU Y4YeOHBIMHU NpeAMeTaMU. B Hell onpenensitorcs OCHOBHBIE IIENIM U3YYEHUS
¢u3MKKM Ha YpOBHE CpeaHero obmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3YJbTaThl
OCBOEHHUS Kypca (PU3UKHU: JIMYHOCTHBIE, METANpPEIMETHbIC, MPEeIMETHRIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no pu3nKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHHUS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B TOM
quClie IPeIMETHBIE PE3YIbTAThI 10 TofaM 00y4YeHHUs;

cozepxkanue yueoHoro npeamera «Ousuka» no rogam oOy4eHHUs.

du3nka Kak Hayka o HaumbOosee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyNAas B KauyecTBE
yueOHOro mpenMera B ILIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU
00 okpyxatomeM wupe. IlIkonbHbIE Kypc ¢GU3MKHM — cUCTEMOOOpa3yrolui
JUISL €CTECTBEHHO-HAYYHbBIX YU€OHBIX MIPEIMETOB, TOCKOJIbKY (PU3UUECKHE 3aKOHBI JISKAT
B OCHOBE IIPOILIECCOB M SBJICHUN, M3y4aeMbIX XHUMHEH, OWoyiorueH, (u3nIecKou
reorpadueit u actpoHomueit. Mcrnosib3oBaHWEe U aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAHUW OIpenessieT XapakTep U pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
OHEPreTUKH, TPAHCIOpPTa, OCBOEHUA KOCMOCA, IMOJYYeHUS HOBBIX MaTepHalioB
C 3aJlaHHBIMU CBOMCTBaMM W Jpyrux. M3yueHue (Pu3MKu BHOCUT OCHOBHOM BKJIAJ
B (opMUpOBaHME  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOydarouuxcs,
B (hopmMupoBaHNEe YMEHUI MPUMEHSATHh HAYYHBIA METO/ TIO3HAHUS TP BHITIOJTHEHUN UMU
y4eOHBIX UCCIIEOBaHUH.

B ocHOBY kypca (pu3uku AJis ypOBHS CpeIHEro 00111ero 00pa3oBaHus MOJI0XKEH P
U7ei, KOTOPbIE MOXKHO PACCMaTPUBATh KAK MPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH
3aBepUIEHHBIM, OH COICPXHUT MaTepuan M3 BCEX Ppa3/leioB (U3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca GU3UKU 00beTUHEH
BOKpYr (¢usnyeckux teopuil. Bemymum B Kypce sBuserca (popmMupoBaHHE
NPEACTABICHUM O  CTPYKTYPHBIX YPOBHSX  MaT€pHH, BELIECTBE M  IOJIE.
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Hoes eymanumapuzayuu. EE peanuzainus MpearnosaraetT MCHOJb30BaHUE
TYMaHUTapHOTO MOTeHIKa a (U3NYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHS HUZUKU
C pasBUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMU TPOOIeMaMHu.

Hoes npuxnaonou wnanpasnennocmu. Kypc (uU3uMKu mpesarnonaraetT 3HAKOMCTBO
C MIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUUYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUIA
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeCTBOM BBEIEHUS 3JIEMEHTOB COJEPKAHMS,
MOCBSIIIEHHBIX HKOJIOTMYECKUM TIpPOOJieMaM COBPEMEHHOCTH, KOTOpBIE  CBSI3aHbI
C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TaKke OOCYXKICHHs MpoOJeM paloOHAIbHOTO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (HU3UMKH Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusl ABIAIOTCS  (Qu3nueckue Teopun ((HOpMHUpOBaHHE TMPEACTABICHUIN
O CTPYKType MOCTpOCHHs (HHU3MUECKON TEOpUH, pOoiH (yHIaMEHTAIbHBIX 3aKOHOB
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTU
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TOX0 B Kypce (DM3UKH peann3yercs MPeKIe BCETO
3a CYET OpraHU3alMH SKCIEPUMEHTAIBHON JesATeNbHOCTH o0yyatomuxcs. g 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M Ja0OPAaTOPHBIX pabOT, KOTOPBIE B MpOrpaMMe 1o (pr3uKe 0O0bEAMHEHBI
B OOIIHI CIHUCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenre B yka3aHHOM MepeuHe
7a00paTOpHBIX pPAa0OT, TPOBOAUMBIX MJII KOHTPOJS W OILEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa3oBaTeIbHOTO MpOLEecca UCXOs U3 OCOOCHHOCTEH MIIAaHUPOBAHUS U
ocHaieHus kabunera usuku. [Ipu 3TOM 0becreunBaeTCs OBIaIeHUE 00YIAIOIIMMHUCS
YMEHMSIMH  TPOBOJUTh KOCBEHHBbIE HW3MEPEHUs, MCCIEAOBAaHUS 3aBHUCHUMOCTEH
(bu3NYECKUX BEIMYMH U MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ynEs€TCsl PELICHHIO pacuyETHBIX M KAuyeCTBEHHBIX 3ajad.
[Tpu sTOM 111 pacu€THBIX 3aJad NPUOPUTETOM SIBJISIOTCSA 33Jaud C SIBHO 3aJaHHOMN
¢uznyecKkol  MOJAENbIO, MO3BOJSIOLUIME  MPUMEHSITh WU3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjeiia Kypca, Tak U UHTErpupys 3HaHUS U3 Pa3HbIX
pa3nenoB. [ KayecTBEHHBIX 3a7au MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
NpOTeKaHusl (PU3NYECKUX SIBJICHUI M MPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyromue
BbIOOpa (hU3MUECKON MOJIENH [T CUTYallUH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecreueHnto yaeOHOTo mporiecca 6a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
oOmiero oOpa3oBaHMsl TOJDKEH M3Yy4aThbCs B YCIOBUAX MPEAMETHOTO KaOMHEeTa (PU3UKU
WIM B YCJIOBUAX MHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OCHOBHBIMHU TIeTISIMA  H3ydeHHs] (U3UKA B 00IIeM OOpa30BaHHUM SIBIISIOTCS:

(opMupOBaHHE MHTEpPECAa U CTPEMJICHUSI 00YYaroIIMXCs K HayYHOMY H3yUYEHUIO
OPUPOJbI,  pa3BUTHE  MX  HHTEUIEKTyaJbHBIX M TBOPYECKUX  CIOCOOHOCTEH;
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pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METO/€ IMO3HaHUS U (HOPMUPOBAHHE
MCCJIEI0OBATEIBCKOIO OTHOIIECHHS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3Yy4YEHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUEe YMEHUU OOBSCHATH SIBJICHUS C MCIOJIB30BAHHEM (DU3UUYECKUX
3HaHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTaBICHUH O poiau (U3UKA [ Pa3BUTHS  JPYTrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3THX Iiesield  00ecreyrBaeTCsl peUIeHHEeM CIEAYIOIUX — 3ajad
B IIpoIecce U3yUueHUs Kypca GU3NKH Ha yPOBHE CPEAHEro 001ero oopa3oBaHus:

NpUOOpPETEHUE CUCTEMbl 3HAHUK 00 OOmKX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHAX, BKIIOYAsl MEXAHUKY, MOJEKYJSIPHYIO (U3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPU3UKHU;

(opMupoBaHHE YMEHUIl NPUMEHATH TEOPETUUYECKUE 3HAHMUS AJi1 OOBSICHEHUSA
(bu3NUeCKuX SBICHUA B MPUPOJAE M [ NPUHATUS MPAKTUYECKUX PEUICHUM
B ITIOBCEJTHEBHOM )KU3HU;

OCBOEHHE CIOCOOOB pEIICHMs Pa3IUYHbIX 337ad C SBHO 3aJlaHHOM (u3ndecKon
MOJIEJIbIO, 33/1a4, TOIPAa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHne (PU3UUECKON MOJIENH,
aJIcKBaTHOM YCIIOBUSIM 3a/1a4U;

NOHUMaHue (PU3NYECKUX OCHOB M MPUHLIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB U
TE€XHOJIOTUYECKHX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOIO  IUIAHUPOBAaHUS W IPOBEACHMS
(U3MUECKUX AKCIIEPUMEHTOB, aHAJIM3a U UHTEpHpeTauud uHpOpMaIuu, onpeneacHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISL PAa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenune ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CPEIHETr0 OOIIETro
obpazoBanus orBoautcss 136 uacoB: B 10 kmacce — 68 waco (2 uvaca B Hemelno),
B 11 kiacce — 68 yacoB (2 yaca B HEACIIO).

[IpennaraemMslii B mporpamme 1o (hu3mke nepevyeHp JJadopaTOPHBIX U MPAKTUYECKUX
paloT sBISAETCS pEKOMEHI0BAaHHBIM, YUUTEIb IeJIaeT BEIOOP MpOBEACHHS Ja00PaTOPHBIX
paloT U OMBITOB C YUETOM UHIUBUIYaIbHBIX 0COOEHHOCTEN 00yUarOIINUXCS.

COILEPKXAHUE OBYYEHUA

10 KVIACC
Pa3znen 1. ®u3uka u MeTO/bI HAYYHOI'0 MIO3HAHUS
®usuka — Hayka o npupoje. Hayunsle MeTOABI MO3HAHMSA OKPYXKAIOIIETO MUpA.
Posb 3xcnieprMeHTa ¥ TEOpUH B NPOLIECCE MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PUBUKE.
MogenupoBanue @u3snMueckux SBICHUM U mpoueccoB. HayyHble runoresbl.
dusnueckre 3aKOHbI U TEOPHUH. | paHHIBI MPUMEHUMOCTH (PUBUUYECKUX 3aKOHOB.
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[IpyHIMT COOTBETCTBHSI.

Ponb u mMecto Qusuku B GOPMUPOBAHUU COBPEMEHHOM HAYYHON KapTHHBI MUPA,
B IIPAKTUYECKOM JECATENBHOCTH JIHOJECH.
Jlemoncmpayuu

Amnanorosbie U IU(POBbIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanunueckoe qBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKeHNA. Cucrema
orcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeHsAsI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepUalIbHOW TOYKH, HMX TMPOEKUMH HA OCH CHUCTEMBI KoopauHaT. CioxxeHue
NIEPEMEICHHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PpaBHOYCKOPEHHOE MpPSMOJIMHENWHOE JABWXKEeHue. [paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MEPEMEIIECHN MaTepUualbHOU
TOYKHU OT BPEMEHH.

CBo0OoHOE MajieHue. Y CKOpeHrne CBOOOIHOTO NaIEHUSI.

KpuBonunennoe nuxeHue. [[BHKeHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JTMHEWHAs CKOPOCTh. [lepuon
U yactoTta oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHruecKkre ycTpoucTBa M MPAKTHUECKOE MPUMEHEHHUE: CIUIOMETpP, ABUKECHHUE
CHaps/I0B, LIETIHbIE U peMEHHBIE TIEPEIAUN.

Jlemoncmpayuu

Mopnens cucTeMbl OTCU€Ta, WUIIOCTpALMs KUHEMATUYECKUX XapaKTEPUCTHK
JIBUKECHHUSL.

[IpeoOpa3oBaHue NBUKEHUH € HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenve pABWXKeHHsS Tena, OpOIIEHHOr0 IO YIJOM K TOPU30HTY H
TOPU30HTAIIBLHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

HarmpaBnenue cKkopoCcTH pU ABUKEHNUH 110 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3ydyenne HEPaBHOMEPHOIO JBWKEHMS C LEJIbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOWIEHWS  MEXAY  OYTSIMH,  NPOWIEHHBIMU  TEJIOM
3a MOCJIEA0BATEIbHBIE PABHBIEC IPOMEKYTKHA BPEMEHH NPU PABHOYCKOPEHHOM JABUKEHHUH
C HA4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue nABMKEHUS IIApUKA B BA3KOW KUAKOCTH.

N3ydenue nBrxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa
6
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[TpuHuun otHocutenbHOCTH ["anmmnes. [lepoiit 3akoH HeroToHa. MHepimanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnos3uiuu cwi. BTtopoil 3akoH HproToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHOro TsaroreHus. Cuna tsoxkectd. IlepBasg kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenust (mokosi, cKoibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia Tperus mokosi. Koaddumuent tperns. Cuna
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIU rase.

[TocTynarensHOE 1 BpallaTeabHOE ABMKEHUE a0COIFOTHO TBEPOTO TENA.

MOMEHT CHUIIbI OTHOCUTEIIBHO OCH BpatieHus. [linedo cuibl. Y ciaoBUs paBHOBECHS
TBEPAOTO TEA.

TexHndeckre yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOIIUITHUKY, JBUKEHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpUUN.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TETL.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnioxeHune CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JAeopMarium.

HesecomocTs. Bec Temna ripu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y cnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBukeHns Opycka o HaKJIIOHHOW MJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YIOPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pE3MHOBOM 00pa3siie, OT uX JeopmMaruu.

HccnenoBanue yciioBuM paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAILICHUSI.

Tema 3. 3akonvl coxpanenus 6 MexanuKe

NmMnynbc MaTepuanbHON TOUKH (Tella), CUCTEMbI MaTEpHAIbHBIX TOUYEeK. IMmyIbe
CUJIbI M W3MEHEHHE WMITyJbCa Teja. 3aKOH COXpaHEHUs WMITyJbca. PeakTuBHOE
JIBU>KEHUE.

PaboTta cuibl. MOITHOCTE CHJIBL.

Kunetndeckass »Hepruss MarepualbHOW TOYKH. Teopema 00 U3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[lorenuuanbHas sHeprus. [loTeHumanpHas »HEprust ynpyro aehopMHUPOBAHHOMN
npyxuHsbl. [loTeHunanbHas SHEPrys Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanpHBIC U HETIOTEHITUATBHBIE CUITBI. CBSA3b PAOOTHI HEMTOTEHITUATHHBIX CHIT
C U3MEHEHHUEM MEXaHUYECKON S3HEPIUU CUCTEMBI TEJI. 3AKOH COXPAaHEHHSI MEXaHUYECKON
DHEPTHUH.
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Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycCTpoMCTBA M IPAKTUYECKOE INPUMEHEHHWE: BOJOMET, KOIED,
IIPY>KUHHBIN IUCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktnBHOE nBUXEHUE.

[lepexon MOTEHITMATBHOM SHEPTUN B KHHETHUECKYIO U 0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHune abCOMOTHO HEYIIPYTOTO y1apa C MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHAKOB.

HccnenoBanue cBsi3u padOTHI CUIIBI C I3BMEHEHHEM MEXaHUYECKOW SHEPTUU Tena
Ha [IPUMEpE PACTKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mogiexkyasipaasi pusznka u TepMoIMHAMMKA
Tema 1. Ocnoebt MoneKyAApHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. [uddysus. Xapakrep ABMKEHHS U
B3aMMOJIEUCTBUS YaCTHI] BellecTBa. MoJIein CTPOCHHUSI Ta30B, KUIAKOCTEN U TBEPIBIX TEI
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Moeliel. Macca u pa3Mepbl MOJIEKY L.
KonunuectBo Bemectsa. [locTtostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa um e€ wusMepenue. lllkanma temmeparyp
[enbcus.

Mopnenps uaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON
TEOPUU UJCAIBHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpeHed KHHETHUECKON
DHEPrUU TEIUIOBOTO ABMXKEHUs 4actull ras3a. Illlkama temmneparyp KenbBuna. ['azoBbie
3akoHbl. YpaBHeHne MeHnneneeBa—Knaneiipona. 3akoH JlanproHa. HM3ompoueccsl
B UJI€aJIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npencrapieHme
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoicTBa M IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduul MOJIEKYIT
OPraHUYECKUX COCIUHECHUM.

OnpIThl 10 U PY3UN KUIKOCTEN U Fa30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mogaens onbita LlTepHa.

OnbIThI, JOKA3BIBAOIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHSL.

Mopenb, WIOCTpUpyoIIas IpUpPOaY AaBICHUS T'a3a HAa CTEHKU COCY/a.

OnbIThL, WITIOCTPUPYIOIIKNE YPABHEHNE COCTOSTHUSA UACAIBHOTO ra3a, U30IPOLIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE MU3MEPEHU 00bEMa
KOMHAThI, JJABJICHUS U TEMIIEpATyphl BO3AyXa B HEl.

HCCJI@,Z[OB&HI/IC 3aBUCUMOCTHU MCXKAY IIapaME€TpaMHi COCTOAHUA pa3pCKCHHOIO ra3a.
8
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Tema 2. Ocnogvt mepmoounamuku

Tepmoaunamuueckass cucrema. BHYTpEeHHssI DSHeprus TEPMOJIMHAMUYECKOU
cucTeMbl M cnocoOwl €€ u3MeHeHus. KonnyecTBO TeruioTel U paboTa. BHyTpeHHss
SHEPIusi OJHOATOMHOTO HJAEANbHOTO rasa. Buapl Temonepenadn: TEIJIONPOBOIHOCTD,
KOHBEKIIUSA, M3JIy4eHHUE. Y IeJIbHAas TEIUIOEMKOCTh BellecTBa. KOJIMYECTBO TEIUIOTHI
IIpU TEIJIoNepeIaye.

[Tonsitue 06 agunabataoM nporuecce. [lepBriii 3aKkoH TepMoarHaMuKU. [Ipumenenue
NEepPBOT0 3aKOHAa TEPMOJUMHAMUKHM K wH3omporeccaM. ['paduyeckas HHTEpHpeTalus
paboThI raza.

Bropoii 3akon TepmognHaMuk. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeruoBble MamuHbl. [TpyuHIMIBL KeWCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBanus
SHEPIuH B TEIUIOBBIX MamnHax. KoaduimeHT none3snoro qeiCTBUS TEMIOBON MAILIMHBI.
[Muxkn Kapno u ero ko3¢(uUUEHT MOJIE3HOrO NEHCTBHUS. DKOJIOTHYECKHE MPOOJIEeMBbI
TEIJIOOHEPTETUKU.

TexHrueckue yCcTporucTBa U MPAKTUYECKOE IPUMEHEHHE: JBUTATENlb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEN 3HEPruu Teja MpU COBEPIICHUH paldOThI: BBUIET MPOOKU
u3 OyTBUIKU MOJ JEHCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3gupa B JJATYHHOU TpyOKe
yTEM TpeHHUs (BUIECOAEMOHCTpALNS).

N3meHeHue BHYTpeHHEH »HHepruu (TeMmmepaTyphl) Tella MpH TeIulonepeaaye.

OnbIT 10 aAnadaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mognenn mapoBoi TypOHWHBI, JABHUraTessi BHYTPEHHETO CrOpaHUs, pPEaKTHBHOIO
JBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue ynenbHON TEMI0EMKOCTH.

Tema 3. Azpezammuvle cocmoanusn eeuiecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHneHcanus. Vcmapenue u kureHue. AOCONIOTHasT U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HacelmeHnHnsld mnap. YaeinbpHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Tteno. Kpucramnumyeckue u amopduble Tena. AHU30TPONHUS CBOWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE MaTepuaibl. IlnaBiaeHue w
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuyeckre yCTpONCTBA W MNPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH TMOJIYYEHUS] COBPEMEHHBIX MAaTEpHAJIOB, B TOM
YHUCJie HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTHHU.

Llemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npyu moHMKEHHOM IaBJIEHUU.

CnocoObl U3MEPEHUSs BIAXKHOCTH.
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HaGnronenue HarpeBaHus 1 TUTABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

Paznen 4. DiiekTpoaMHAMHUKA

Tema 1. dnekmpocmamuka
OnekTpuzanus Ten. DIEeKTpUYecKuil 3apsan. JBa Bula 3JIEKTPUUYECKHUX 3apSOB.

[TpOBOJTHUKH, TUANEKTPUKUA W TOJYNPOBOAHUKU. 3AKOH COXPAHEHMS JIEKTPUUYECKOIO
3apsna.

B3aumogeiictBue 3apsinoB. 3akoH Kymona. ToudeyHbll 3JIEKTpUYECKHI 3apsi.
Onexrpuyeckoe nojue. Hanpssk€HHOCTE 35ekTpryeckoro nodis. I lpuHnmn cynepno3sunum
IIEKTPUYECKUX IosIeH. JIMHUM HanpsLKEHHOCTH AJIEKTPUYECKOTO TOJIS.

PabGora cun anextpoctatudyeckoro mojs. IloreHuman. Pa3HOCT, MOTEHIIMAIOB.
[IpOBOHUKM W JAMAJEKTPUKH B DJIEKTPOCTATUYECKOM moje. Jluanekrpuueckas
IPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHmeHcaTtop. OIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.
OHeprus 3apsKEHHOIO KOHJIEHCATOopa.

TexHHMuecKMe yCTpPOMCTBA M INPAKTHYECKOE NPHUMEHEHHUE:  JJIEKTPOCKOII,
ANEKTPOMETP,  BJEKTPOCTATHYECKass  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IIPUHLIUIT AEUCTBUS JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE T0JIE 3aPSKEHHBIX TEJl.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIM3AEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTHU IJIOCKOTO0 KOHJAEHCATOPA OT IUIOLIA/IN MJIACTHH,
PACCTOSHUS MEXKIY HUMU U JTUIJIECKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.
Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3mepenue 3JIeKTPOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosnnstii 31ekmpuyeckuii mox. Toxu 6 paznuuHnvix cpeoax
DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VICTOUHUKH

toka. Cuia Toka. IIoCTOSHHBIN TOK.

Hanpsixenune. 3akon Oma 111 yyacTka LETu.

OJIEKTPUYECKOE  COMPOTHUBJICHHE.  YJIEJIbHOE  COMPOTHBIICHHE  BEIECTRBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOHUKOB.

Pabota sanekrpuueckoro Toka. 3akoH J[xoyns—JIenna. MOIHOCTb 3JIEKTPUYECKOTO
TOKA.

DJIeKTPOJIBIKYIIAsi CUJla U BHYTPEHHEE CONPOTUBIICHUE MCTOYHMKA TOKA. 3aKOH

10
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Oma 17151 OJTHOM (3aMKHYTOM) 3yieKTprueckon nenu. KopoTkoe 3aMbIkaHue.

DneKTpoHHAs IPOBOAUMOCTh TBEPABIX METAIIJIOB. 3aBUCUMOCTb COITPOTHUBIICHHUS
METaJUIOB OT Temreparypbl. CBEpXIpOBOAUMOCTb.

Onexktpuyeckuid TOK B Bakyyme. (CBoHCTBa  3JEKTPOHHBIX  ITYYKOB.

[TomynpoBourku. CoOCTBEHHAs! M MPUMECHAS TPOBOIUMOCTD MOJTYIPOBOIHUKOB.
CaoiicTBa p—N-nepexosa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DNEKTPUYECKANA TOK B paCTBOPaXxX M PACILIABAX JICKTPOJIIMTOB. DIEKTPOIATHYECKAS
JUCCOLMAIMS. DIEKTPOIIU3.

DOnexkTpuyeckuid TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITENIbHBINA pa3psi.
Monnus. I1naszma.

TexHuyeckue ycTporCTBa U MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHKHU TOKA, 3JIEKTPOHAIPEBATENbHbBIE MPUOOPHI, JEKTPOOCBETUTEIIbHbBIE
npuOOpbl, TEPMOMETP CONPOTHBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHl U
($oTOpE3UCTOPHI, NOTYIPOBOAHUKOBBIN MO/, FAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaIIPSHKEHHUS.

3aBUCHUMOCTB CONPOTUBIECHUS UIMHAPUYECKUX IPOBOJHUKOB OT JIJTMHBI, IIJIOIIA TN
IIONIEPEYHOr0 CEYEHUS U MaTeEpHUaa.

CMmenanHOE COeIMHEHUE TPOBOAHHUKOB.

[Ipamoe  wm3MepeHHe  IIEKTPOABWKYLIEH  cwibl.  KOpOoTkOoe  3aMbIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCUMOCTB COITPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa 1 MpOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
N3yuenne cMemanHOTO COSAMHEHUS PE3UCTOPOB.
N3mepenne SIEKTPOJBIDKYIICH CHIIBI WCTOYHMKA TOKAa W €ro BHYTPECHHETO
COTIPOTHBIICHUSI.
Hab6monenue anekTpoimsa.

MexknpeaMeTHblIe CBA3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce OCymecTBIsIETCs ¢ y4ETOM
CoJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKU, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouamusi, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHMUE, HAYYHBIH (DaKT, rumnoresa, (pu3nueckas BEIUYMHA, 3aKOH, TEOPHs,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHHM, JHHEWHas (yHKUuUs, mapadona,
runepOosa, uX rpaduKyd U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIUU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPHI M HUX
POEKLUU Ha ocu KOOp/AMHAT, CIIO’KEHUE BEKTOPOB.

11
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buonocusn: mexaHuueckoe ABWKEHUE B KUBOW mpuponae, auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPTraHU3MOB (BHUJIBI TeEIUIONEpeaadyH, TEIJIOBOE pPaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: DUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHHE AaTOMOB M MOJICKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAccCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, SJICKTPOJIMTUYECKAS TUCCOIMALINS, TaJIbBaHUKA.

T'eoepachus: BnaxXHOCTH BO3/yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBUKEHUN C UCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, TMOJNIIMIHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMITYJIbCA
B TEXHUKE (pakera, BOJOMET U JAPYrue), IBUTATEIb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOI XOJIOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOTYyUYECHHUSI COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJICHHE  DJIEKTPONpUOOPOB,  KCEPOKC,  CTPYWHBIM  MOPUHTED,
AJIEKTPOHArpeBaTEIbHbBIEC TPUOOPHI, JIIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pa3nen 4. DiekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKYUS

IlocTrosiHHBIE MarHuThl. B3anmMOIEHCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop MarHuTHONW WHAYKUMU. [IpHHIUIT CyNEpHO3WIIMM MAarHUTHBIX ITOJIEH.
JIvHnn MarHuTHOM MHAYKUMK. KapTrHa TMHUI MAarHUTHOW MHTYKIIVH MTOJISl IOCTOSTHHBIX
MarHuTOB.

MaruutHO€ nosie MPOBOAHUKA C TOKOM. KapTuHa JIMHWI MHIYKIIMH MarHUTHOTO
IIOJIS1 JNTMHHOTO MPSIMOTO IMTPOBOJAHUKA Y 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBre NpoOBOAHUKOB C TOKOM.

Cuita AMnepa, €€ MOy b U HallPaBJICHHE.

Cuna JlopeHna, €€ mMoaysib W HampasjieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTHIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBrieHue 3neKTpOMarHuTHOW MHAYKUIHMHU. [I0OTOK BEKTOpa MarHUTHOM WHAYKIIWH.
DNEKTPOJBHXKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTPOMArHuTHON HHAYKIMU Dapajies.

BuxpeBoe anekTpuyeckoe  moje.  ONEKTPOJABIXKYIIAs  CHJIA  MHAYKIUHU
B MPOBOJHUKE, ABWKYIIEMCS MOCTYNATEIbHO B OJHOPOJIHOM MAarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NnnyktuBHOCTE.  fIBIIEHUHE CaAaMOMHIYKLIUU. DIIEKTPOABIXKYIIAS culia
CaMOUHIYKIIUU.

DHEeprusi MAarHUTHOTO MOJIs KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4ecKre yCTpPOMCTBa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIC MAarHUTHI,
ANEKTPOMArHUTHI,  AJEKTPOABUraTENIb,  YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHIYKIIMOHHAS MIEYb.

Llemoncmpayuu

OmneIT Opcrena.

12
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OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TOJIS.

B3auMopelicTBrUe 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHOW MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh  DJIEKTPOABUKYILECH CUJIbl HHAYKIMHM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBlIeHUE CAMOWHTYKIIUH.
Vuenuuecxuii sxcnepumenm, 1abopamopivie pabomoi

N3yueHre MarHuTHOTO MOJISI KATYIIIKU C TOKOM.

HccnenoBanue neicTBUSA NOCTOSHHOIO MAarHUTA HA paMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHH.

Paznen 5. KosieOanusi u BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiebanus

Koneb6arenbnas cuctema. CBOOOIHBIE MEXaHUUECKHE KoJiebanus. ['apMoHndeckue
kosnebanus. [lepuon, yactora, ammntyna u ¢gasza konedanuil. [IpyKUHHBII MasSTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMUYECKUX KoiyieOanmii. I[IpeBpaiieHue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOIHBIE 2JIEKTPOMATHUTHBIC KOJIEOAHUSI B U]I€AJIBHOM
K0JIe0aTeIbHOM KOHTYpE. AHAOTUSI MEX]Yy MEXaHUYECKUMHU U DJIEKTPOMATrHUTHBIMU
koneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHsS] BSHEPIHMM B HJI€AJTbHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarolUX KojeOaHUAX. BBIHYXIEHHbIE MEXaHUYECKHE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemenHbIil TOK. CUHYCOMAAIBHBIN MTEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA Y HATIPSAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mnepenaya U MNOTPEOJEHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKUE PHUCKU TPU MNPOU3BOACTBE dIeKTposHepruu. KynbTypa
VCIIOJIB30BaHUs 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHU4ecKue yCTpOMCTBA U NMPAKTUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUN 3BOHOK,
TEHepaTop NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJeOAaTenbHOM  CUCTEMBbl  (NMPYKUHHBIA — WJIH
MaTeMaTUYECKHI MasTHHK).

Ha6nronenue 3atyxarommx KoJaecOaHmii.

UccnenoBanue cBOWCTB BHIHYXKECHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOIHBIE STIEKTPOMArHUTHBIC KOJICOaHNSI.

OcmorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa W HaIPSDKEHUST OT  BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

13
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PesoHanc mpu  MoOCIEAOBaTENIbHOM  COCIMHEHMM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojienb TUHHAHY 3JIEKTponepeaayn.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IEPHOJIA MaJIbIX KOJIEOAHUH Tpy3a HA HUTH OT JIJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanue nepeMEHHOI0 TOKa B LIETIH U3 MTOCJIE0BATEIBHO COEINHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKMpPOMAZHUMHbBLE 0JIHbL

MexaHnuueckue BOJIHBI, ycioBus — pacnpocTpanenus. lIlepuon.  CkopoctTh
pacnpocTpaHeHus U JyinHa BoJHbIL. [lonepedynsie v npo1oyibHbIe BOJIHBL. MHTEpdepeHuus
U AU(PpaKIys MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocTth 3Byka. Beicota ToHa. TemOp 3BykKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS W3JIyYEHMS SJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtanms BektopoB E, B, v B amekTtpomarauTHOM BonHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, TMpPEIOMIICHUE, MOoJspu3anus, Audpakuus,
unTepdepenust. CKoOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxkana 3JIEKTPOMAarHUTHBIX BOJIH. IIpuMeHeHHE DIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paTUOCBA3U U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/Ibl.

TexHuyeckne yCTpOWCTBA W TNPAKTUYECKOE TNPHUMEHEHHUE: MY3BIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPA3BYKOBas [MArHOCTHKAa B TEXHUKE M MEIULHHE, pajap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Jlemoncmpayuu

O0pa3zoBaHue U paCIPOCTPAHEHHUE MOTIEPEYHBIX U MPOI0IBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue narepdepeHuu v Audpakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BHICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM
KoJe0aHu .

HccenenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPETOMIIEHUE,
noJisipu3aius, 1IuPpakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonnHerHOE pacIpOCTpaHEHHE CBETA B OJTHOPOJHOM
cpene. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKkOHbl OTpakeHUs cBera. llocTpoeHue H300paKeHUI
B INIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yros IOJIHOTO
BHYTPEHHETO OTPaKECHMUSI.
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Hucnepcus ceera. CinoxHbIN cocTaB 6enoro csera. Liper.

Cobuparome 1 pacceuBaroniue JUH3bl. ToHKas nuH3a. OKYCHOE paccTOsSHUE U
onTHYecKas cwia TOHKOW JuH3bL. IlocTpoeHne u3z00paxeHuil B coOMparolMX U
paccenBarommx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JTMH30M.

IIpenennbl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas onrtuka. MHTepdepenuus cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBUS
HaAOJIIOJICHUS] MAaKCUMYMOB U MHUHHUMYMOB B HMHTEP()EPEHIMOHHON KAapTUHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceta. JudpakunonHas pemérka. Y CIOBHE HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus cBera.

TexHruecKue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyNa, (hoToanmnapar,
IPOEKIMOHHBIN anmnapar, MUKPOCKOI, TEIECKON, BOJOKOHHAS ONTUKA, TUPPAKIUOHHASL
pEETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpssmMoIMHENHOE  pacIpOCTPAHEHHE, OTPAKEHHWE W NPEJIOMIICHUE  CBETA.
OnTuyeckre npudOpBkI.

[TonHOe BHYTpeHHEE OTpakeHre. Mojiens CBeTOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenue narepdepeHimm cpera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ TOMOLIBIO TPU3MBI.
[Toy4yeHue criekTpa ¢ TOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
HaOnronenue nosnsipusaiuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomsi
N3mepenune nokaszarens npeoMIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300paKeHUM B JIMH3AX.
HaOmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cHIENMAIBHOI TEOPUU OTHOCUTEIHHOCTH

I'pannupl mpuMEHUMOCTH KJIaccuyeckod MexaHuku. [locTynarel crienuanbsHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSl CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENILHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHM U COKpallleHHe
JUTMHBI.

DHEprusi U UMITYJIbC PEIISITABUCTCKON YaCTUIIBI.

CBsi3b MacCChI C IHEPTUEHN U UMITYJIBCOM PEIIITUBUCTCKOMN YAaCTULIBI. DHEPIUS MOKOSI.

Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmogoil onmuKu
®oronsl. Gopmyna [lnanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus u
UMITYJIbC ¢dortona.
15
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OtkpeiTue u ucciaegoBanue ¢otodddexra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dororddexra. VYpaBHenue DOiHmTeiiHa 11 Portodddekra. «KpacHas rpaHuan
dboTtorddekra.

JlaBnenue ceera. OnwiTel I1.H. JleOenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpOHCTBA H MPaKTUYECKOE MpPHUMEHEHHE: (DOTOIIEMEHT,
dboToaTYMK, COJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03PPeKT Ha yCTaHOBKE C IIMHKOBOW TIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETo (poTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Peseppopaa mo paccesHHIO 0-4aCTHULL.
[Tnanerapnas moaeinb aroMa. [loctynarsl bopa. M3nyuenue u nornomenue (GOTOHOB IpH
IIEpeXoe aToMa C OJJHOTO YPOBHS SHEPIMH Ha Apyroi. Buael ciektpoB. CekTp ypoBHEH
JHEPruM aToMa BOJAOPOJIA.

BonnoBeie cBoiictBa wactuil. Bomubl ne bpoinsa. KopnyckynspHo-BOIHOBOM
Ty aJIA3M.

CHOHTaHHOE M BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne ycTporcTBa M NMPAKTHYECKOE NMPUMEHEHME: CIIEKTPAJbHBIM aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Omnpenenenyre IIMHBI BOJHBI JIa3epa.
Ha6nronenue mMHEHYaThIX CIEKTPOB U3ITyYCHHS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol
HaOnronenue nuHeiyaToro cekTpa.

Tema 3. Amomnuoe a0po
DKCHEpPUMEHTBI, JO0Ka3bIBAIOIINE CJIOKHOCTh CTpoeHUs sAnapa. OTKpbeITHE

panuoaktuBHOCTH. OmnbIThl Pe3epdopaa mo omnpeneneHUI0 cocTaBa pajrOaKTUBHOTO
usnydenus. CBoicTBa anb(da-, 6eTa-, raMmma-usnydeHus. BiusHue paqnoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HedTpoHa. Hykmonnas wmopens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Tormsbl.

Anbda-pacnaa. DJIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacnaj. ['amMmma-uznydeHue.
3aKOH paJInOaKTUBHOIO pacnajia.

DHeprusi CBsA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jlepekt Macchl sapa.

Anepusle peakuuu. [lenenue u cuHTes Aaep.

Snepusiii peaktop. Tepmosinepusiii cunTe3. [IpobieMbl 1 MepCHEKTUBHI SACPHON
DHEPIEeTUKH. DKOJIOTHYECKHE ACIIEKTBI AIEPHOU DHEPIrETUKH.
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DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoasl  HaOMIOAEHHMS M PETUCTPALMM  DJEMEHTApHBIX  YaCTHII.
OyHaaMeHTalbHBIE B3auMOIeiCTBI. EqUHCTBO (hr3nueckoit KapTUHbBI MHpa.
TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO03MMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYMK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHA

Otamnsl pa3BUTUA aCTpoHOMUU. [[puKIIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUM.

Bun 3BéznHoro Heba. Co3Be3nus, ipkue 3BE€3/bl, INIAHETHI, UX BUAUMOE JBUKEHUE.

Conneuynas cucrema.

Connne. ConHeunas akTUBHOCTB. McTouHuk 3Heprun ComnHna u 3BE311. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[MarpaMmMa «CHEKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
TJIABHOM NTOCJEN0BATENBHOCTH. 3ABUCUMOCTh «MACCa — CBETUMOCTB) ISl 3BE3/ TJIABHON
NIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHBIE NPEICTABICHUS
0 IPOUCXOXKACHUU U HBOMoIMHY ConHIA U 3BE3M1. DTanbl JKU3HU 3BE3.

Mneunsii [yt — Hama ["amaktrka. [lonoxenue u nemxenne Connuna B [ anakTuke.
Tunel ranaktuk. Pangnoranaktuky u kBazapel. YEpHBIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmiupenne Bcenennoil. 3akon Xa0O0na. Pa3z0eranue rampakTuk.
Teopus bonsimoro B3peiBa. PennkroBoe nzinyyeHue.

Macmrabnas crpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.
Yyuenuueckue nabnrooenus

HaGntogeHuss HEBOOPY)KEHHBIM TIJ1a30M C  HCMOJIb30BAHMEM KOMIIBIOTEPHBIX
NPWIOKEHUH ISl ONPEETICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEPHOro MoNylapus U SpKUe 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Mieunoro ITyTtu.

O0o01maruiee NOBTOPEHUE

Ponb ¢u3ukmu 1 acCTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COITUAILHON U
TUYECKOU cdepax ACATETbHOCTH YeOBEKa, POJib U MEeCTO (U3UKHM U aCTPOHOMHUU
B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJb (U3MUECKONW TEOpUU B (HOPMHPOBAHUU
MPEACTABICHUM O (U3MYECKOW KapTHHE MHpPa, MECTO (PU3MUECKOW KapTUHBI MUpPa
B 00IIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIE.

MexknpeaMeTHblIe CBA3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcs: ¢ y4EToM
coJepKaTeIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTHUH, XUMHH,
reorpauu U TEXHOJIOTHU.

Meosicnpeomemnvle  nowsimus,  CBA3aHHbIE C  W3YYEHHEM  METOAOB  HAY4HOIO
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MO3HAHUSA: SIBJICHHE, HayYHbIH (DaKT, runoresa, pusnveckas BeJIMYUHA, 3aKOH, TEOpUs,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAaHIE, MO/IENb, H3MEPEHUE.

Mamemamuka: penieHUE CUCTEMbl ypaBHEHUH, TpUrOHOMETpUYecKkue (GyHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M HUX MPOEKIHH HAa OCH KOOPAHMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIC
3JIEMEHTApHBIX (PYHKUIMN, TPU3HAKU TO00US TPEYrOJIHHUKOB, OMpEIeIeHHUE MIOMAan
IJIOCKUX (UTYyp ¥ 00BEMA TEIL.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIEOATENbHBIE TBUKEHUS
B JKMBOW MNPUPOJAE, ONTHYECKUE SBICHUS B JKUBOW NPUPOAE, NCUCTBUE pagualliU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs. CTPYKTYpa TBEPABIX TET,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAILTMYECKON PEIIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpagpusa: mMarHuTHBIE TIOJIOCA 3€MIIM, 3aJI€KH MArHUTHBIX Py, (OTOCHEMKA
3eMHOU MMOBEPXHOCTH, MPEICKa3aHNE 3eMIIETPSICEHUN.

Texnonocusi:  JTMHUM  DIIEKTpONEpenady, TEHepaTop  IMEPEeMEHHOro  TOKa,
ANEKTPOABUTATENh, MHIYKIIMOHHAS [1€4b, Paap, PAAUONPUEMHHUK, TEIEBU30P, aHTEHHA,
teneon, CBY-meub, MNPOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHUKA, COJIHEYHAas
Oarapes.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHoro mpenmera «®dusmka» HA YpPOBHE CpEOHETO OOIIETO
oOpa3oBaHusi (0a30BBIM ypOBEHB) JIOHKHO OOECHEYUTh JOCTHKEHHE CIICIYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS Yy4eOHOro mnpeamera «DU3MKa» TOJDKHBI
OTpaXkaTh  TOTOBHOCTh W  CIOCOOHOCTh  OOY4YarOIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIONIUX TPAAUITIOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpeHHe >KU3HEHHOI'O OIbITa W  OIbITa
JIESTEIBHOCTH B TIPOLIECCE peaav3ald OCHOBHBIX HAMpPaBJICHUM BOCIHUTATEIHLHOU
JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTD TPAKIAHCKOMN MO3UIIUH 00YJAOMIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO OOIIECTBA;

NPUHATHE  TPAJAWIHOHHBIX  OOIICUCTIOBEYECKHMX  T'YMAHHUCTUYECKUX 7
JIEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECax TPaKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allnu;
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YMEHHUE B3aUMOJICHCTBOBATH C COLIMAIIBHBIMU UHCTUTYTaMU B COOTBETCTBUHM C UX
(GYHKIIUSAMU ¥ Ha3HAUCHUEM;
TOTOBHOCTB K 'YMaHUTAPHOU U BOJIOHTEPCKOU NEATEIBbHOCTH,

2) IaATPUOTHYECKOTO BOCTIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUSAM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUA, JTHUYECKOTO  TOBEJICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTyallMI0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOTO;

OCO3HAaHME JUYHOIO BKJIAJa B TOCTPOEHUE YCTOMUYUBOTO Oy IyIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOYAsl 3CTETUKY HAy4YHOI'O TBOPUYECTBA,
IpUCYLIEro (PU3NYECKON HAYyKE;

5) Tpy10BOT0 BOCIIUTAHUS :

WHTEpEC K pasIuyHbIM chepaM TpodecCHOHATHLHON IeATeILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oyaymien
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbL,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTU
(GU3UKY HA IPOTSHKEHNUN BCEH YKU3HM,

6) IKOJIOrHYeCKOro BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTH 3KOJOTUYECKOUN KyJIbTYpPbl, 0CO3HAHUE II100ATIBHOTO XapaKkTepa
AKOJIOTUYECKUX TIPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYX AIOIIEH Cpelie HA OCHOBE
3HAHMA 1eJIE YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA;

Pacmmpenue onbita AESTENBHOCTH HKOJIOTMYECKON HAINPABIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH;

OCO3HAaHWE IEHHOCTH HAYYHOW NIeATEeNbHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
GU3MKKM  OCYIIECTBISTH  MPOEKTHYIO U HMCCIENOBATEIbCKYIO  JESTEIbHOCTD
WHIUBUYaAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

IHo3HaBaTeJabHBIC YHUBepcaJbHbIE yqeGHble e CTBUA
Bba3oBble jornueckue 1eMicTBUA:
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CaMOCTOSTENILHO (POPMYITHPOBATh U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPENEIATH eI AEATENBHOCTH, 33/1aBATh [TApaMETPbl U KPUTEPUH UX TOCTHKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (PHU3HUECKUX
SIBJICHUSIX;

pa3zpabaTeiBaTh IUIAH pEHICHUS MPOOJEeMbl ¢ YyYETOM aHaIM3a HWMEIONTUXCS
MAaTE€PUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIITATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUM AEATEIbHOCTH;

KOOPAMHUPOBATH U BBINOJHATH PA0OTY B YCJIOBUSIX PEATLHOTO, BUPTYAJTIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKIE A€HCTBUA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMM TMOHATHSMHU UM METOJaMHU
(bu3NYEeCcKOil HayKH;

BJIQJICTh HABBIKAMH y4e€OHO-MCCIICIOBATEIbCKOH M TIPOSKTHOW JCSATEIBHOCTU
B 001aCTH (pUBHKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOUCKY

METO/IOB PEIICHU 3a/1a4 (PU3UUECKOr0 COAEPKaHUS, IPUMEHEHUIO PA3IMYHBIX METOIOB
NO3HAHUS;

BIAJETh BUJAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpETalny, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX,
B TOM YHCJI€ TIPU CO3/IaHUU YUYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HKU;

BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBS3U U aKTYaJU3UpPOBATh 3a/a4y, BbIABUTATh
rUNoTe3y €€ peleHus, HAX0AUTh apryMEHTHI JJIs 10Ka3aTeIbCTBA CBOMX YTBEPKACHUIA,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PEIICHUS 337auyd pPe3yJbTaThbl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH M3MEHEHHUE B HOBBIX YCJIOBUSIX;

cTaBUTh M  (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HAaHUA 1O (uU3MKe B  TPAKTUYECKYIO  00JIaCTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEU, MIPEJIaraTh OpPUTrMHAIbHBIE TOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanueii:

BIIQJICTh HABBIKAMHU  TOJy4YeHUs WHOOpMAIMU  (PU3NUECKOTO  COACpPIKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBISATh ITOMCK, aHAIIN3,
CHUCTEMATH3AllMI0 M HHTEpIpeTaluio MHGOPMAIMK Pa3IMYHBIX BUAOB U (oOpM
IpeICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh uH(bOpMalInu;
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UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B PCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OPraHW3allMOHHBIX 3a]1a4
c coOmogeHueM TpeOOBaHWK APrOHOMHMKH, TEXHHUKH O€30MMacHOCTH, THTHCHBI,
pecypcocOepexeHus, TPaBOBBIX W JOTUYCCKUX HOPM, HOPM HMH(POPMAIMOHHOU
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3MYECKOTO COJCpKaHUSA B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HAuYCHUS WHQPOPMAIMA W TEJECBOM ayIUTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
IIPE/ICTABIICHUS W BH3yaJIU3aIiH.

KomMMyHMKaTHBHBIC YHUBEPCAJIbHbIE YUYeOHbIC JeiiCTBHSA:
OCYILIECTBJISATh OOIEHUE HA YPOKAX (PU3UKHU U BO BHEYPOUHOM JEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOHQIMKTHBIX CUTYalluid U CMATr4aTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;
IIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW U UHIMBUYyaIbHOM PaOOTHI;
BBIOMPATH TEMAaTUKY U METObI COBMECTHBIX ICHCTBHUI € Y4ETOM OOLINX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KIOT'0 WICHA KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU AECSATEIIBHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH
JIEUCTBHS MO €€ IOCTHKEHUIO: COCTABIIATH IJIaH JEUCTBUN, PACIIPECIAT POJIU C YUETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJla M KaXXJOT0 yYaCTHHUKA KOMaHJbI B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE  MPOEKThI, OLEHWBAaTh MAEW C TIO3ULUHAM HOBU3HBI,
OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE MOBEACHHUE B PA3IMYHBIX CUTYyalUsIX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHUBHBIM.

PerynsitTuBHble YHUBepCaJibHbIe y4eOHbIE HeiicTBUS
Camoopranmusanus:

CaMOCTOSITENIEHO OCYIIECTBIIAT MIO3HABATEIBHYIO JESITEIILHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBISIBIATH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITENIFHO COCTABIIATH TUIAH PEUICHHs] PacuETHBIX M KaueCTBEHHBIX 3ajad,
IUIaH BBIMOJHEHHUS] MPaKTHYECKOW paboThl ¢ y4y€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTYaITHsIM;

pacImuMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATH €T0, OpaTh Ha CE0sI OTBETCTBEHHOCTh
3a pelleHue;

OLIEHUBATh MPHUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO M MPOSBICHUIO 3PYIULIMU B OOJACTH (PU3UKH,
MOCTOSIHHO ~ MOBBINIATh  CBOM  00pa3oBaTeNbHbII U KYJIbTYPHBIH  ypOBEHb.
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CaMOKOHTPOJIb, SMOIMOHATbHBI HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalMsiM, BHOCUTh KOPPEKTHUBBHI B JACSITEIHLHOCT,
OTICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIaJICTh HaBBIKAMU TI03HABATEILHOMN pedIekCHH Kak 0CO3HAHUS COBEPIIAEMbIX
JNEHCTBUN U MBICIIMTEIBHBIX MTPOIIECCOB, X PE3yJbTaTOB U OCHOBAHHIA,

WCIIOJTh30BaTh MPUEMBI pedIECKCUH JJIA OLICHKU CUTYyaIlid, BIOOpAa BEPHOTO
peIIICHNS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS TI0 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX TIPH aHATHU3E PE3YJIBTATOB IS TEIILHOCTH;

MIPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBHI U apTYMEHTHI APYTHX MPU aHATIN3€E PE3yIbTATOB IEATSILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mpomecce MOCTIKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS ITPOTPAMMBI
nmo ¢u3MKe M1 YPOBHSA CpeaHero oOmiero o0pa3oBaHUs y  OOyYarolmuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIN WHTEIICKT, TIPEITOJIAT AFOTITHIA
c(hopMUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PAa3BUTUSI COOCTBEHHOM 3MOLMOHANIBHOU cepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJINPOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEACHNUE, CIOCOOHOCTh a/1aliTUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKJIOYAKOIIEH CTPEMJICHHE K JOCTHMIKEHHUIO LENH U
yCcHexy, ONTUMHU3M, HWHULWATUBHOCTb, YMEHHE JIEUCTBOBAaTb, HUCXOJs M3 CBOHX
BO3MOKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3SMOIMOHAIBHOE COCTOSHUE
JPYTUX, YUUTHIBATh €0 IPU OCYIIECTBIECHUHU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COMEpPEeKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonuy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UMKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpA, B pA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIHOIEM;

YUUTHIBATh  TpaHUIbl MNPUMEHEHHS  U3YYEHHBIX  (U3MYECKUX  MOJEeNeH:
MaTepualibHas TOYKa, WHEPIHMAIbHAs cHUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEIIO,
WJICAIbHBIN Ta3, MOAEIM CTPOCHMSI Ta30B, XUJKOCTEW W TBEPIABIX TEJ, TOYCUYHBIN
DIEKTPUYECKUN 3apsn pu pelieHun buznuecKux 3a/ad4;
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pacrio3HaBaTh (uU3MUecKue SBICHHs (MPOIECChl) M OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUM CTPOCHUS BEIIECTBA U
SNEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPCHHOE MPSIMOJIMHEHHOE JBUKCHUE,
CBOOOJIHOE TMAJICHWE TEeJ, IBW)KCHUE [0 OKPYXXHOCTH, WHEPIUS, B3aMMOJCHCTBUE
ten, auddysus, OpPOYHOBCKOE IBMIKEHHE, CTPOCHHE KHUAKOCTEH M TBEPIABIX TeT,
U3MeHeHHe 00BhEMa Teln MpH HarpeBaHuM (OXJIAXKICHUH), TEIUIOBOEC pPaBHOBECHE,
UCTIapeHHe, KOHICHCAIINs, TUIABJICHHUE, KPUCTAILTU3AIHSI, KHIICHUE, BIAYKHOCTh BO3/TyXa,
TIOBBIIIICHUE JIABJICHUS ra3a MPH €ro HarpeBaHHH B 3aKPBHITOM COCYZE, CBSI3b MEKIY
napamMeTpaMi COCTOSIHHSI T'a3a B HM30MPOIECCaX, AJIEKTPU3ALUS TeJ, B3aUMOJICHCTBUC
3apsI0B,;

ONMCHIBATH MEXAHMYECKOE JBIDKCHHE, HCIONb3YS (PU3HUECKHUEe BEITUYHHBL:
KOOpJMHATA, IyTh, MEPEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIa, UMITYIIbC
TeNa, KHHETUYeCKas »DSHEprus, MOTEHIMalbHas »JHEeprus, MexaHudyeckas padora,
MeXaHU4eCcKass MOIIHOCTh; NPU ONMHCAHUH MPABHILHO TPAKTOBATh (PU3NUYECKUN CMBICHT
UCTIONIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS W CIUHHIBI, HaXOIWTh (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMHU BEIMUNHAMU;

ONMUCHIBATh U3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SBICHHUS, UCIIOJIb3YS
(u3nyecKue BEIMYMHBL: J1aBJICHUE ra3a, TEMIEpaTypa, CPEAHsIsI KUHETUYECKask SHEPTus
Xa0TUYECKOIO  JBIKEHMS MOJIEKYJ, CpEJHEKBagpaTU4yHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasa, Ko3(QQUIMEHT MOJE3HOTIO
JEHCTBUS TEIJIOBOIO JBUTATENs; NPU OMHCAHUU MPaBWIBHO TPAKTOBATh (PU3UYECKUMN
CMBICJI MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U €IUHULbI, HAXOIUTh (OpPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMH BEJIUYMHAM;

ONMUCBHIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA W JJIEKTPUUYECKHE
sBJIeHUs] (IPOLECChl), HMCHOJb3ys (U3MUECKHUE BEJIMYUHBI: 3JIEKTPUUYECKUN 3apsf,
JJIEKTPUYECKOE T0JIE, HANPsKEHHOCTH IMOJSA, IMOTEHLUHAN, Pa3sHOCTh IMOTEHIHMAJIOB;
IIPY ONMKUCAHUU MPABUIIBHO TPAKTOBAThH (PM3HUECKHUI CMBICI UCIIOJIb3YEMbIX BETUMYMH, UX
0003HaUYEeHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJINYMHY C APYTUMH BEIMYNHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3NUYECKUE 3aKOHBI
U OpUHLMIBL 3aKkOH BcemupHoro tsarorenus, I, II u III 3axonsl HeroToHa, 3akoH
COXpAaHEHUS MEXAaHWYECKOM OJHEPruMH, 3aKOH COXPAHEHHS WMITYJbCa, MPUHIUII
CyNEPNO3ULIMM CWJI, MPHUHIUII PABHONPABUS HWHEPLUUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYISIPHO-KUHETHYECKYIO TEOPHUI0 CTPOCHMUS BELIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpeIHel KHUHETUYECKOW SHEPruu TEIUIOBOTO MABIMXKEHHS MOJIEKYJT C aOCOIIOTHOU
TEMIIEPATYpPOH, INEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMS JJIEKTPUYECKOIO
3apsiga, 3akoH KyiloHa, py 3TOM pasiauyarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHLMIIBI JEHCTBUS MAIIWH, IPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3iuyarh yCIOBUS UX O€30IaCHOrO HMCIOJb30BAaHUS B IOBCEIHEBHOMN
KU3HH;

BBIMOJIHATh AIKCHEPUMEHThl IO HCCIEJOBAHMIO (DU3MUECKHUX SBJICHUH M IIPOLECCOB
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C HCIIONB30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHUU, MPU ITOM (HOPMYITUPOBATH
npobiemMy/3aady W THIOTE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEII0KEHHOTO 000PYA0BaHUS, IPOBOAUTH OIBIT ¥ (JOPMYIIHPOBATH BHIBOJIBI;

OCYIIIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPECHHS (DU3UICCKUX BEITUINH, TIPU ITOM
BBIOMpaTh ONTHUMATBHBIA CHOCOO HM3MEPEHHsS W HCIOJIb30BaTh HW3BECTHBIE METOIBI
OLICHKH TIOTPEIIHOCTEN U3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (HU3UYECKUMHU BEIMYUHAMHE C UCTIOIH30BAHUEM
IPSIMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH PE3yIbTAThI
TIOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYMH B BHJIE TAOIWIl U TPaHKOB, JETaTh
BBIBOJIBI IO PE3YyJIbTaTaM MCCIICTOBAHMSI;

coOr0/1aTh IpaBmIa 6€30MacHOTO TPyAa MPHU MPOBEICHUN UCCIIEI0OBAHUM B paMKax
y4e0HOTO JKCIEepUMEHTa, Yy4eOHO-HMCCIEeIOBATEIbCKOW M TMPOEKTHOW NeATEeIbHOCTH
C UCTIOIh30BAaHUEM MU3MEPUTEIBHBIX YCTPOHCTB U Ta00OPATOPHOTO 00OPYIOBAHUS;

pemarh pacd€THBIC 3a/layd C SBHO 3aJJaHHON (DM3MYECKOM MOJEBI0, MCTIONB3YS
dbu3rYecKue 3aKOHBI ¥ TIPUHIIAIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3a1a91 BRIOUPATH

(U3UYIECKYIO0 MOJENb, BBIACIATh (PU3UUECKHE BEIMYUHBI U (OPMYJIbI, HEOOXOIUMBIS
TS €€ peleHus, MPOBOAUTh PACUEThI M OILICHUBATH PEAIBHOCTH MOJIYYCHHOTO 3HAUCHUS
(bU3nYECKON BETUYHUHBI,

permarh KadeCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTHYECCKH HEMPOTHBOPCUYHUBYIO
IEMOYKY pAaCCYyXJCHHM C OMOpod Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SABIICHUS,

UCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3aJlad COBPEMEHHBbIE HH(pOPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TIOMCKA, CTPYKTYpHUPOBAHUS, HHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOM 1 HAyYHO-TIONYJIIPHOM HH(POpMAITNH, TTOTyYSHHOM 13 Pa3IMUYHBIX HCTOYHHKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTy4yaeMyr0 HH()OPMAIIHIO;

IPUBOIUThL TPUMEPHI BKJIAJla POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAyKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHUI;

HCIIOJIB30BaTh TEOPETUUCCKUE 3HAHUS 10 (PU3MKE B TOBCEAHEBHOM JKHM3HU
Uit obecriedeHus 0€30MacHOCTH TPU OOpalleHHH ¢ MPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, I COXPAHCHHUS 3J0POBBS M COOJIIOJCHHS HOPM DSKOJOTHYECKOTO
IIOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTaTh B TPYIMIE C BBHITIOJIHCHUEM Pa3IMYHbIX COIMAILHBIX POJICH, IIJIAHUPOBATH
paboTy Tpynmbl, PpAMOHAIBLHO pACIPEACNATh OOS3aHHOCTH W TUTAHUPOBATh
JeSATEeITLHOCTh B HECTAHJIAPTHBIX CUTYaIlMsIX, aJCKBATHO OIEHWBATHh BKJIAJl KaXKJIOTO
U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOTIEMBI.

K koHny oOyuyenuss B 11 kiacce npenMeTHble pe3ysibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JE€MOHCTPUPOBaTh Ha MpPUMEPAX pojib U MecTo (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU H
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TEXHOJOTHA, B TMPAKTUYCCKOW [EATEIBHOCTH JIIOJIEH, IEIOCTHOCTh W EAHUHCTBO
buznyecKoil KapTUHBI MUPA,

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS WU3YYCHHBIX (DU3MUECKUX MOJCIICH: TOYCUHBIN
DIIEKTPUIECKHUI 3aps, Jyd CBETa, TOYCUHBIM NCTOUYHUK CBETA, SJCPHAs MOJIEIh aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7jpa PU pelieHuu GU3NIECKUX 3a/1ay;

pacrno3HaBaTh (PU3UYECKHE SIBICHUSA (TPOIECCh) M OOBSICHATh WX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOM (DM3MKH: AJIEKTpUYECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, 3JCKTPOMarHUTHAs WHAYKIHWA, ACWCTBUE MArHUTHOTO TOJIA HAa MPOBOJHHUK
C TOKOM ¥ JABWXKYIIMHCS 3apsij, DJJICKTPOMAarHUTHbIE KOJI€OaHWs U  BOJIHBI,
IOPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, OTPaKEHUE, PEJIOMIICHUE, HHTEp(epeHIus,
TUGpakus U MOJspU3alusl CBETa, AUCIEPCUS CBETa, (POTOIIEKTPUUECKUNA 3PPeKT
(boToaddexT), cBEeTOBOE AaBiICHWE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aTroMa
BOJIOPO/ia, €CTECTBEHHAs! U HCKYCCTBEHHAs! paJJUOAKTUBHOCTB;

OTNMCBHIBATh H3YUYCHHBIC CBOWCTBA BellecTBa (PJICKTPUUYECKUE, MAarHUTHBIC,
ONTUYECKHE, DJICKTPUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CPEA) U DJICKTPOMArHUTHBIC
sBICHUS (IIPOIECCHI), UCTIONB3Ysl (PU3UUYCCKUE BEIMYUHBI: JIEKTPUUCCKUN 3aps, cuja
TOKA, DJJIEKTPUYECKOE HAIPsKEHUE, JJIECKTPUUECKOE COIPOTUBIICHUE, PA3HOCTh
MOTEHIIUAJIOB, AIEKTPOABMKYIIAs CUila, padoTa TOKa, UHIYKIUS MAarHUTHOTO TIOJIsI, CUJIa
Awmrnepa, cuna JlopeHna, HMHAYKTUBHOCTb KAaTYIIKH, DSHEPTUs JJICKTPUYECKOTO U
MarHMTHOTO TMOJIeH, MEPHUOJT U YacToTa KojieOaHU B KoJieOaTeIbHOM KOHTYpE, 3apsij U
CHJla TOKa B IIPOIECCEe TapMOHHYECKHUX OJJICKTPOMArHUTHBIX KoyieOaHui, (oKycHOE
pacCcTOSIHHE M ONTHYECKas Cujia JIMH3bI, NPU OMNUCAHUU MPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOIB3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U €AMHUIILI, YKA3bIBATh
(dhopMyIIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUINHAMU,

OTHUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (puznueckue
BEJIMYMHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, INTMHA BOJIHBI M YACTOTA CBETA, SHEPT U
1 UMITYJIbC (POTOHA, IEPUO/T TIOJTypacaja, SHEPTUs CBS3H aTOMHBIX sIIep, IPH ONUCAHUHT
MPAaBUWIBHO TPAKTOBATh (PM3UUYECKUM CMBICI UCIIOIb3YEMbIX BEJIUYUH, UX 0003HAUYCHUS U
CMHMIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO BEIHUYHHY
C IPYTUMHU BEJIMYMHAMU, BBIYUCIISATh 3HAaUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBAThH (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
Y OPUHIUNBE: 3aKoH OMa, 3aKOHBI TOCJIEA0BATEIHLHOIO U MapalieIbHOTO COCIUHECHUS
MPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIWU, 3aKOH
MPSIMOJIMHEMHOTO  PACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHeHUE OWHIUTEHHaA a1 GoTtodddexra, 3aKOH COXpaHEHUS
DHEPTUH, 3aKOH COXPAHECHUs HMMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsna,
3aKOH COXPaHEHMSI MaCCOBOTO YMCJIA, MOCTYJIaThl bopa, 3aK0H paagnoakTUBHOTO pacaja,
IpU ATOM pasjinyaTh CIIOBECHYHO (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe
BBIPOKEHHE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

ONPEAETATh HAIMPABICHUE BEKTOpAa HWHAYKUMM MATrHUTHOIO TIOJS  MPOBOJHUKA
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C TOKOM, cuibl AMmnepa u cuiibl JIopeHna;

CTPOUTh U OIHCHIBATH M300pa)K€HUE, CO3JaBAEMOE IJIOCKUM 3E€PKajOM, TOHKOU
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIETOBAaHUIO (PU3UUYECKUX SIBICHUN U MPOLIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEpPEHUM: Mpu 3TOM (HOPMYIUPOBATH
npobiemMy/3aady W THIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 TIPEJIOKEHHOT0 000PYAOBaHUA, IPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYIIECTBISIT MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIIMYUH, TIPU 3TOM
BbIOMpaTh ONTHUMAIbHBI CHOCOO HM3MEPEHUs U HCIOJIb30BAaTh HW3BECTHBIE METObI
OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

WCCIIEIOBaTh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHUPOBATH pe3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BHUE TaONHIl M TpaduKOB, JIenaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

coOJIr01aTh IpaBuiIa 0€30MaCHOTO TPYyAa MPU MPOBEIECHNUN UCCIIET0BAHUN B paMKax
y4eOHOT0 3KCHEPUMEHTa, Yy4eOHO-UCCIEIOBATEIbCKOM W NPOEKTHOU JEeATEIbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JAOOPATOPHOTO 00OPYI0BAHUS;

pemarh pacyéTHbIE 3a7aud C SBHO 3aJaHHOW (PU3UYECKON MOJEINBIO, UCHOIb3Ys
dusznyeckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAlM3a YCIIOBUS 3aJa4d BBHIOMPATH
($u3nYECKyIO MOJEIIb, BBIIACIATH (U3NUECKUE BEIMYUHBI U (DOPMYJIbI, HEOOXOIUMBIE 1JIs
e pemeHus, TPOBOAUTH PACUYEThl U OICHUBATh PEaTbHOCTh MOJYYCHHOTO 3HAUCHUS
(U3UIECKON BEIIMYHHBL;

pelath KayeCTBEHHbIC 3aJauM: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUUBYIO
LEMOYKY pacCyXJCHUM C OMmopodl Ha H3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe ABIICHUS,

WCIIONIb30BaTh TMPH PEIICHHH YYeOHBIX 3a]a4 COBpPEMEHHbIE HH(GOpPMAIMOHHEIC
TEXHOJOTHH Ui TIOMCKA, CTPYKTYpUPOBaHUSA, HHTEPHPETAUU M TIPEICTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HH(pOPMAIIUU, TTOTYYSHHON U3 Pa3INYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJIU3UPOBATH NOJIYyYAEMYI0 HH(POPMALIHIO;

OOBSACHSITh MPUHIMIBI EHCTBUSI MAIINH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIb30BAHUS B MOBCEAHEBHOMN KU3HU;

MPUBOJANTH TPUMEPHI BKJIaJla POCCHUMCKUX H 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS MO (PU3MKE B TOBCEAHEBHOW JKHU3HU
uist obecriedyeHus 0e30MacHOCTH MpU OOpalieHuH ¢ NpUOopaMd M TEXHUYECKUMU
yCTpOMCTBaMM, IJIsl COXPAHEHHS 3I0pPOBbS U COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTaTh B IpyNIE C BHITOJIHEHUEM PA3JIUUHbBIX COLIMATIBHBIX POJIeH, MIIaHUPOBATh
pa®oTy TpyYMNIbl, palMOHAIBHO pacCHOpenessaTh OOA3aHHOCTH U IUIAHUPOBATH
NeSATEIbHOCTh B HECTAHIAPTHBIX CUTYallMAX, aJE€KBATHO OILICHUBATh BKJIAJ Ka)JI0TrO
U3  YYaCTHUKOB  TpYIIbBl B  pEUNIEHWE  paccMaTpuBaeModl  MpoOJIEeMBI.
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10 KJIACC
HaumenoBanme
0 JINYECTB HOBHBIE BUJIBI IEATEIILHOCTH
No KonuuectBo OcHo e eATEIbHOC
pa3/iesioB U TEM [IporpamMmMHOe coepxkaHue
/11 e61HOro MpeMeTa 4acoB oOydJaronuxcs
y49e0HOTO TIPEeIMET

Pa3)1e.11 1. ®usuka n METOAblI HAYYHOI'O ITO3H

aHuA

1.1 | ®usuka u MeTobI 2 ®u3nka — HayKa 0 IPUPOJIE. N3yuenune HayuHbIX (AMIUPHUUECKUX U
HAy4YHOT'0 O3HAHUS Hay4dnble MeTO/1bI TO3HAHUS TEOPETUYECKHUX) METO/I0B MTO3HAHHUS
OKPYKaIOILIETO MUPA. OKPYKaIOILIEr0 MHpA.
Pons skciepuMenTa u Teopun O06cyxaeHue rpaHul] TPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPO/IBI. (U3HUECKUX 3aKOHOB M TEOPHIl.
DKCIEpUMEHT B (PU3UKE. PaboTa B rpymnmne no noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKUX COOOIIEHUM O POJIK U MECTE
SIBJICHUM U TIpouieccoB. HayuHble (GU3HUKY B HAyKe U B IPAKTUYECKON
runotressl. PU3HUecKue 3aKOHbI U NEeSATEIbHOCTH JIIOIEH.
TeopuH. | paHULIbl IPUMEHUMOCTH JleMOHCTpanus aHaJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u Mecto dusuku OcBoeHre OCHOBHBIX MPUEMOB PaOOTHI
B (hopMUpOBaHUHU COBPEMEHHOM ¢ uudpoBoii 1adbopaTopueit 1o pusznke
Hay4YHOU KapTHUHbI MUDA,
B [IPAKTUYECKOU JEATENTBHOCTH JIFOJEH
Uroro no pazaeny 2

! HpI/I pa3pa60TKe pa60qe171 nmporpaMmMbl B TCMAaTUYCCKOM IJIAHUPOBAHUU JTOJIKHBI OBITh YUYTCHBI BO3MOXXHOCTH UCIIOJIb30BAHU DJICKTPOHHBIX (LII/I(i)pOBI:IX)
06p3.30BaTeJ'II>HBIX PECYpPCOB, ABJIAIOIINXCS y‘l€6HO-MCTOI[I/I‘lCCKI/IMI/I MarcpuajiaMu, COACPKaHNUC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 06paBOBaHI/II/I.
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Pa3gea 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX MPOEKIUH Ha OCU CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEIICHHUH U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHSI, ITyTH U
nepeMeNIeHHs] MaTepUaIbHON TOUKU
OT BPEMEHH.

CBoOogHOE nageHue. Y ckopeHue
CBOOOIHOTO MaJICHUS.
KpuBonuneiiHoe 1BUXEHHUE.
JIB>KeHHne MaTepUaIbHOM TOYKU
10 OKPYXHOCTH C MIOCTOSTHHOM O
MOJYJIFO CKOPOCTBIO. YTJIOBAs
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 yactora obpareHus.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE.
TexHuyeckue ycTporcTBa u

[IpoBeneHue sKkCIEpUMEHTA: U3YUEHUE
HEPABHOMEPHOI'O JIBUKEHUS C LEIbIO
OnpeaeIeH!s MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIECHUS MEXIY
OyTSIMH, NIPORAECHHBIMH TEIOM

3a MOCIIEA0BATENIbHBIE PABHbBIE
IPOMEKYTKHA BPEMEHHU MIPU
PAaBHOYCKOPEHHOM JIBUKEHUU

C HAYQJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEeHUE JBMKCHUS IIapUKa B BA3KON
AKUAKOCTH; U3yUYCHHE JIBUIKECHUS TENa,
OpOILIEHHOTO TOPU3OHTAIIBHO.
OObsicHEHNE OCHOBHBIX IPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: COUIOMETP, LIEMTHbIE U
pEMEHHBIE Nepelauu IBKCHUS; U
yCJIOBUH X 6€3011aCHOTO
UCIIOJIb30BaHUS B TIOBCEHEBHOM
AKU3HU.

Pemrenue pacu€rHbIx 3a71a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (hOpMyT
KUHEMAaTHUKU.

[TocTpoenue u ananu3 rpagukoB
3aBUCUMOCTEN KMHEMAaTUYECKHUX
BEJIMYMH OT BPEMEHU

JUTsl PABHOMEPHOTO
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IIPAKTUYECKOE TPUMEHEHUE:
CIUIOMETP, JBUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpeIaun

Y PaBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JIBYOKEHUS.

Pacnio3znaBanue (pu3nUECKUX SBICHUM
B YUEOHBIX OIIBITAX U OKPYXKaroLlei
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE
IBUKEHHUE, CBOOOAHOE Ma/IeHuE Tell,
JBUKEHHUE IO OKPY>KHOCTH.
Onurcanre MEXaHUYECKOTO IBMYKCHUS
C UCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: KOOPJUHATA, ITyTh,
nepeMEIIeHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymnmnax rnpu rnjiaHupOBaHUH,
IPOBEICHUH U UHTEPIPETALNH
pE3yNbTAaTOB OIBITOB M AHAJIN3E
JOTIOJTHUTENBHBIX UCTOYHUKOB
uH(OpMAIUH 110 TEME

2.2

JlnHamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HeroToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIEepNO3uLINKU CUl. BTOpOii 3aK0H

HeroToHa ny1s1 MatepuaibHOM TOUYKH.

Tpernii 3akoH Herotona
JIJ1sI MATEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS.
Cuna Tsoxectu. [lepBas
KOCMHMYECKasI CKOPOCTb.

CpaBHEeHHE MacC B3aUMOJICUCTBYIOIITUX
TeI.

N3yueHue 3aBUCUMOCTH CHIIBI
YOPYrOoCTH OT JAe(opMaiinu; CpaBHEHUE
CHUJI TPEHUS TIOKOSI, KAUeHUs U

CKOJIbKEHUSL.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHue skCnepuMeHTa:
WCCJIEIOBAHNE 3aBUCUMOCTH CHIT
yOPYTOCTH, BOSHUKAIOIIHNX B IPYKUHE
U pe3MHOBOM 00pasiie, OT uX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenune. Buasl Tpenus (Mokos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U CUJia
TpeHus nokos. Koappuuuent
TpeHus. Cuia CONpOTUBIICHUS
IIPY IBM>KEHHUH TeJa B )KUAKOCTH
WJIM rase.

[TocTynarenbHOE 1 BpalaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [1neyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTponcTBa u
NPAKTUYECKOE PUMEHEHHE:
NOJIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopManyn; u3ydeHue JIBHKCHUS
Opycka 1Mo HaKJIOHHOU TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBHI paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIETO OCh
BpAIICHUS.

OO0OBsACHEHHE 0COOECHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
IPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOIO MaJeHUS TEN, ABUKECHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Herotona, 3aKkoHa BCEMUPHOTO
TATOTEHUS.

OOBsiCHEHHE OCHOBHBIX ITPUHIIUIIOB
NENCTBUS NOAIIMITHUKOB U X
MPaKTHYECKOTO MPUMCHCHHUS.
OOBsicHEHNE ABMKEHHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenune pacu€THbIX 3a/1a4 C SBHO
3a1aHHOM (U3UICCKON MOJICIIBIO

C MCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyIT TUHAMHUKH.

PacnoznaBanue Gpu3NUEeCKUX SIBICHHMA
B y4eOHBIX OIBITAX M OKpYKaromekh
YKU3HH: MHEPIIHS, B3AMMO/ICHCTBHE TEIL.
AHanu3 GU3NYECKUX MpPOoIEecCcoB U
SIBJIEHUH C MCIOJIL30BAHUEM 3aKOHOB U
MPUHIIAIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, |, |1 u 11l 3akonsl HeroToHA,
MIPUHITAT CYTICPIIO3UIIAHA CHUI, TTPUHITUTT
PaBHOIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPAHEHHUS B
MEXaHUKe

NmMnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX
To4yeK. IMIyibc cuiibl 1 U3BMEHEHUE
MMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
Pabora cuiibl. MOIIHOCTH CUITBL.
Kunernueckas sneprus
MarepuagbHOU TOUKU. Teopema

00 U3MEHEHUU KUHETUYECKOM
SHEPIUHu.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg HEpPrus Teaa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEHIHAIbHBIE CUIIbL. CBS3b
paboThl HEMOTEHIIMAILHBIX CHIT

C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
SHEPIuMu.

Yupyrue u Heyrpyrue

[IpoBeaeHMEe FKCIIEPUMEHTA: H3YUEHHE
a0COJIIOTHO HEYNPYTroro yaapa

C IOMOUIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; HCCIIEIOBAHUE
CBSI3U pabOThI CUJIbI C U3MEHEHUEM
MEXaHUYECKO SHEPIUH Tella

Ha [IPUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

OneHka a0CONMIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U popMyJ1 AMHAMUKH U 3aKOHOB
COXpaHEHHS.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUYEHHBIE B pa3Jiee
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SBICHUS.

Onuncanre MEXaHUYECKOTO JBUKEHUS C
UCIOJIb30BaHUEM (PHU3UUECKUX BETUUNH:!
UMITYJIbC TEJa, KHHETHYECKas SHEPIUs,
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CTOJIKHOBEHHMS.
TexHnueckue yCTpoucTBa u
NPAKTHYECKOE TPUMEHEHHE:
BOJOMET, KOIIEP, IPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

NOTEHIMAIbHAS SHEPTUsl, MEXaHUYeCKast
paboTta, MexaHU4eCcKasi MOIIHOCTb.
Ananu3 GU3NYECKuX MPOILEeCCOB U
SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUYECKON YHEPTHH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEHNE OCHOBHBIX ITPUHITUTIOR
JIEUCTBUS U TPAKTHUYECKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOICTB,
TaKUX KaK: BOJOMET, KOMEP,
MPY>XKUHHBIN MUCTOJIET.

OObsicHEeHUE TBUKEHUS PAKET C OMIOPOM
Ha U3YYCHHBIC (PU3NYCCKUE BEITUUNHBI U
3aKOHBI MEXAHUKH.

Hcnonp30oBanne npu MoaroToBKE
COOOIIIEHUH O TPUMEHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUH IS
MOKCKA, CTPYKTYPUPOBAHMUSI,
WHTEPIPETALUN U TIPEICTABICHHUS
uH(OpMaITUU, KpUTHICCKU aHaITN3
noJiyqaemMoi napopmauu

[TpoBencHNE KOCBEHHBIX U3MEPEHUH,
HUCClIe0BaHNI 3aBUCUMOCTEN
(bu3NUeCKUX BETUYHH, TPOBEPKA
MIPEITIOKEHHBIX TUIIOTE3

Uroro no pazgeny

18
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Pa3nen 3. MoaekyasipHasi pU3MKa U TEPMOAUHAMMKA

3.1

OcHoBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX OTIBITHOE OOOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapakrep ABIKEHUS U
B3aMOJIEVCTBHSA YaCTHII BEIIECTBA.
Mopenu cTpoeHHus Ta3oB,
KUJKOCTEH U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBe€ 3THUX Mojeiier. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
BemlectBa. [loctosiHHass ABorazipo.
TerioBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[[Ixama Temnepatyp Llenscus.
Mojens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KNUHETUYECKON
TEOPHUU UIECATBHOIO rasa.
AOcomoTHas TeMreparypa Kak mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO JIBU>KEHUS YaCTHII ra3a.
[IIxana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knanerpona.

3akoH JlanbToHa. M30mpouecchbl

[IpoBeneHue 3xcnepuMEHTA:
ONIPEIEIICHUE MACCHI BO3yXa

B KJIACCHOM KOMHATE HA OCHOBE
U3MepeHuil 00bEMa KOMHATHI, TaBJICHUS
U TEMIEPATYpPhI BO3/1yXa B HEW;
UCCJIEIOBAHNE 3aBUCUMOCTU MEXIY
napamMeTpaMH COCTOSHUS Pa3peKEHHOTO
rasa.

OueHka a0COMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYNH.

OOBbscCHEHNE OCHOBHBIX IPUHIUIIOB
JIENCTBUN TepMOMETpa U 0apoMeTpa u
yCJIOBUH WX 0€3011aCHOTO
UCII0JIb30BAHUS B IOBCEHEBHOM
KHU3HU.

PacnioznaBanue pu3nueckux sSBJICHUMA

B YU€OHBIX OIBITAX U OKPYKAIOLIEH
KU3HU: U Py3usi, O pOyHOBCKOE
JBUKEHUE.

OnucaHre TEMIOBBIX SBICHUIM

C UCITOJIb30BAaHUEM (PU3NYECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIEpaTypa,
CPEIHssI KHHETUYECKast SHEPTHsI
Xa0THYECKOIO IBUKEHHS MOJIEKYI,
CpEeIHEKBapaTH4Has CKOPOCTh
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B UJICAJIBHOM Ta3e ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBacHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
MPaKTUIECKOE MPUMEHEHHE:!
TEPMOMETP, OapOMETP

MOJIEKYL.

AHanmm3 GU3NYECKUX MPOIECCOB U
sIBJIeHUM ¢ ucnojir3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETHUYECKOU YHEPTUHU TEIJIOBOIO
JBWKCHUS MOJIEKYJI ¢ a0COTIOTHOM
TEMIEPATypPOH.

Penrenue pacu€THbIX 3a/1a4 ¢ IBHO
3a1aHHOM (PHU3UIECKON MOJICTIBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX
nosioxxeHnit MKT, 3akoHOB 1 hopMyi1
MOJICKYJISIPHOUN (PU3HKH.

Paborta B rpymnmnax npu rmjiaHAPOBaHUH,
MPOBEICHUY U UHTEPIPETALINU
pPE3yJIbTATOB OMBITOB U AHAJIN3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKHN

10

TepmoanHaMuueckasl CUCTEMa.
BrayTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CrocoObl €€ U3MEHEHUSI.
KonuuecTBo TemioTsl 1 padora.
BHyTpenHss 3HEprus 0THOATOMHOIO
HJealbHOro ra3a. Buabl
TEIJIONEPEaUyu: TEIIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIydeHUE. Y JebHas
TEIJIOEMKOCTD BEILECTBA.

[IpoBeaeHmne SKCNIEpUMEHTA: U3MEPEHUE
yIEITBbHON TETIOEMKOCTH BEIIIECTBA.
OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

Nzyuenune mozeneit mapoBoi TypOWHBI,
JIBUTATEJSI BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JIBUTATEJIS.

OObsiCHEHNE TIPUHIIUIIOB JIEUCTBUS U
yCIIOBUIA 0€30MMaCHOTO UCTIOJIb30BAHUS
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KomnuecTBo TennoTel

IIpU TEIJIONEpeIaye.

[TonsTre 06 agmabaTHOM MpoIiecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMHKH K U30IIPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aKk0H TEpMOAMHAMUKH.
HeoOpaTtumocTs mporeccos

B IIPUPOJIE.

TerutoBbie MaInHEL. [[pruHIUIIBL
NEWCTBUS TEIIOBBIX MAIIUH.
[TpeobpazoBanus sHEPrUn

B TEIJIOBBIX MaIIMHAaX.
Koadument noneznoro aercTus
TEIUIOBOM MaIlIHBI.

Huxn KapHo u ero ko3 duiieHt
IIOJIE3HOIO JICUCTBUS.
DKOJIOTHYECKUE MTPOOIIEMBI
TEIUIOAHEPTETHKHU.

TexHuueckue ycTpoucTsa u
IPAKTUYECKOE NPUMEHEHHE:
JIBUTATEJIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOIUIBLHHK,
KOHJMLIHOHED

B TIOBCETHEBHOM JKU3HM JIBUTATEIS
BHYTPEHHETO CrOpaHUsl, OBITOBOTO
XOJIOMIIbHUKA, KOHTUITMOHEPA.
Onucanuie CBOMCTB TeJ U TETIOBBIX
SIBJICHUM C UCTIOJIH30BAaHUEM
(bu3nYECKUX BEJIMYUH: JaBJICHUE ra3a,
TEeMIEepaTypa, KOJINYECTBO TEIUIOTHI,
BHYTpPEHHSIS SHEprus, paboTa rasa.
Pemenne pacy€THbBIX 337124 C IBHO
3a1aHHOM (PM3UYECKON MOJIETIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GopMyIT MOJIEKYJISIPHOU (DU3UKU U
TEPMOJIMHAMUKH.

Pemenne kadyecTBEHHBIX 3a7a4

C OTIOPOIi HA U3YYCHHBIE B pa3/ielie
«MonekynspHas puznKa u
TEPMOAMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U PU3NYECKUE
SIBJICHUSL.

Pabota B rpymnmnax npu aHanuse
JIOTIOJIHUTEIBHBIX MCTOYHUKOB
uH(pOpMaIUU IO TEME
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3.3

Arperarsslie
COCTOSIHUS BELIECTBA.
@®a30BbIE MEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Wcnapenue u xureHue.
AOGCOTIOTHAS M OTHOCUTEIbHAS
BJIAJKHOCTB BO3/1yxa. HaceimeHHbIi
nap. Y enabpHasi TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUSI OT 1aBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIIHUS
CBOWCTB KpUCTAIIOB. JKuakue
Kkpuctauibl. COBpEMEHHbBIE
matepuaisl. [LnaBienue u
KpucTayui3amus. Y aenbHas TerioTa
miasieHus. Cyoaumanus.
YpaBHEHHUE TEIIOBOTO OataHca.
TexHuyeckue ycTporcTBa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOIOTUU
MOJIYYEHHUSI COBPEMEHHBIX
MaTepHalioB, B TOM YUCIIE
HAaHOMATEPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEBHOM BJIAXHOCTH BO3/1yXa.
OneHka a0COMIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3UIECKIX
BEJINYMH.

N3yueHne cBOMCTB HACHIILIEHHBIX

apoB, CIOCOO0B U3MEPEHHUS
BJIQXKHOCTH

HaGutoienue kunenus npu
NOHW>KECHHOM JIaBJICHUHN, HarPEBaHUs

Y TUTABJICHUS] KPUCTAITINYECKOTO
BELIECTBA.

OObscHEHNE IPUHLUIIOB IEUCTBUS U
yCIJIOBUI 0€30MMaCHOr0 UCIIOJIb30BaHUS

B MTOBCEHEBHOM )KM3HU TUTPOMETPA,
NICUXPOMETPA, KAJIOPUMETPA.

N3yueHune TeXHOJIOTUI NOJIyYEeHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE
HAaHOMATEPHUAJIOB.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3a1aHHOHN (PM3UICCKON MOJICIIBIO

C UCIOJIb30BaHUEM YPABHEHHUSI
TEIJIOBOTO OajaHca.

Pelienne kauecTBEHHBIX 3a/1a4

C OITIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUYECKHE
SBJICHUSI 10 TEME.
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Pacno3naBanue puznueckux siBICHUIMA
B y4€OHBIX ONBITAX U OKpYyKarouen
KU3HH: neopMmarys TBEPIABIX TE,
HarpeBaHue U OXJIAKICHUE Tel,
W3MCHEHHE arperaTHhIX COCTOSTHUMN
BEIIeCTBa M 00BICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJIEKYJIAPHOIN
(u3UKH.

Ucnons3zoBanre nHGOpMaImOHHBIX
TEXHOJIOTUM JJIs TIOUCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIINH U
npeicTaBlieHus UHPOpMAIUU TIPH
HOJTOTOBKE COOOIIEHNU O IPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHOU (pU3UKH U
TEPMOJINHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazneny 24
Pazneu 4. DiiekTpOAMHAMHUKA
4.1 | DnexkTpocTaThka 10 DnekTpuzanms Tei. JiekTpuueckuii | [IpoBeneHue skcrepuMenTa: u3BMEpeHue

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsanoB. [IpoBogHuKH,
JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHHUS AIIEKTPUUECKOTO
3apsa.

BzauMopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHsli 2IeKTpUYECKUI
3apsil. DIEKTPUUECKOE MOJIE.

3JIEKTPOEMKOCTH KOHACHCATOPA.
OneHka a0COMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

N3ydenue mpuHUUIIOB AEUCTBUSA
3JIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJIEHCaTOopaA.

N3ydenune npuHINUNOB JENCTBUSA
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Hanpsk€HHOCTE 3JIEKTpUYECKOTO
nosst. [IpuHun cynepno3uiuu
3JIEKTPUYECKUX Tonen. Jlnanmu
HanpsHKEHHOCTH AJIEKTPUYECKOTO
MOJISL.

Pabota cui1 351eKTpOCTaTHYECKOTO
noys. Ilorenuuan. PazHocts
noteHuuanoB. [[poBoiHUKY 1
TTIASJIEKTPUKH B
BJIEKTPOCTATUYECKOM II0JIE.

JlnpnekTpudeckass IpOHULAEMOCTb.

OnekTpoémkocTb. Konaencarop.
DIIEKTPOEMKOCTB IIIIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJIEHUE JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTUPOBAIbHBIN
armapar, CTpyUHBIN IIPUHTED

U YCJIOBU O€30MacHOTO MPUMEHEHUS
B MIPAKTUYECKOMN KU3HU,
KOIMMMPOBAJIBHOI0 annapara, CTPyuHOTO
pUHTEpA.

Paccmotpenue pu3niecKkux OCHOBaHHMA
3JIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJIEHUS AJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a71a4 C IBHO
3a1aHHOM (PM3UYECKON MOJIETIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI JIEKTPOCTATUKH.

Penrenne kauecTBEHHBIX 3aa4

C OITIOPOY HA U3yYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS AJIEKTPOCTATUKH.
Pacnio3naBanue pusndeckux sBICHUN
B YYEOHBIX OMBITaX U OKPYXKaOIIeHh
KU3HU: SJIEKTpU3aLus Tell,
B3aMMOJICUCTBHE 3apSA0B U OObSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMYyII
ANEKTPOCTATUKH.

Onuncanue n3y4yeHHbIX CBOMCTB
BEIIECTBA U DJIEKTPUUECKUX SBJICHUIN

C HCIIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: DJIEKTPUUECKUI 3apsij,
HaIPsKEHHOCTD AJIEKTPUYECKOTO MOJIA,
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MOTEHIHUAJI, PA3HOCTh TOTEHIUAJIOB,
BJIEKTPOEMKOCTb.

Ananu3 GpU3NIeCcKUx MpoIECcCOB U
SIBJICHUM C UCTIOJIb30BAHUEM
bu3HUecKuX 3aKOHOB: 3aKOHA
COXpaHEHUs AJIEKTPUUECKOTO 3apsa,
3akoHa KymnoHa.

Pabota B rpynmnax npu aHanusze
JOTIOJTHUTENBHBIX UCTOUYHUKOB
UH(pOpPMaIMU U TOJITOTOBKE COOOIIEHU I
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KarOIIEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

IlocTossHHBINA

AIEKTPUYECKUH TOK.

Toxu B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOSsTHHBIN TOK.

Hanpsoxenne.

3akoH OMa [ yyacTKa LEeTu.
DNEKTPUYECKOE COMPOTUBIICHUE.

VY 1enbHOE CONTPOTUBIIEHUE
BeniecTna. [locienoBarenbpHoe,
napajiesibHOE, CMEIIaHHOE
COEMHEHNE MPOBOIHUKOB.
PaboTa snexTpudeckoro Toxa.
3akoH /xoyns—JIenna. MomHoCTb
AIEKTPUUYECKOTO TOKA.

[IpoBeneHne sKCiepUMEHTa: U3YUYEHUE
CMEIIIAHHOTO COEIUHEHUS] PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO COMPOTHBIICHMUS;
HAOJIOICHHE AJIEKTPOJIN3A.

OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKHUX
BEJIMYNH.

OObsicHEHUE TPUHITUTIOB JICHCTBUSA U
yCIIOBUI 0€30MaCHOTO MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
MCTOYHUKOB TOKa,
3JIEKTPOHArpeBaTebHBIX U
AIEKTPOOCBETUTEIBHBIX PUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEPaTypHI.
CBepXnpoBOIUMOCTb.
DIEeKTPUYECKHUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAS U
IPUMECHAs! IPOBOIUMOCTh
MOJIYyNIPOBOAHUKOB. CBOKCTBA
p—Nh-nepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHM TOK B paCTBOPAX U
pacruiaBax 3JE€KTPOJIUTOB.

DNEKTPOIUTHYECKAs TUCCOLIUALINSL.

DIIEKTPOJIN3.
DJIEKTPUUECKUM TOK B ra3ax.
CaMOCTOSATEIbHBIN 1
HECAMOCTOSTEJIbHBIN pa3psL.
Mounnus. [1na3zma.
TexHuyeckue ycTpoucTsa u

TEPMOMETPaA CONIPOTUBIICHUS,
BAKyyMHOTO JUO0J1a, TEPMUCTOPOB U
($hOTOPE3UCTOPOB, TTOTYTIPOBOTHUKOBBIX
JIMOJ0B, raJIbBAHUKH.

Pemienue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKON MOJICITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hpopmyin Tembl «IlocTosHHBIM
AIEKTPUUECKUN TOK.

Pacno3naBanue pusznueckux siBICHUM
B y4€OHBIX ONBITAX U OKpYyKaromen
KU3HU: dTIEKTPUUECKAs IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUUECKOE,
MAarHMTHOE JECUCTBHUS TOKA.

AHaJIN3 NEKTPUUYECKUX SIBJICHUHN U
MIPOIIECCOB B IEMSIX MOCTOSIHHOTO TOKa
C UCIOJIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIE0BATEIBHOTO U NapAIIEIBLHOTO
COCMHEHUS MPOBOIHUKOB, 3aKOH
JIxoyns-JleHna.

Onuncanue n3y4yeHHbIX CBOMCTB
BEILIECTB U SJIEKTPUYECKUX SABICHUN

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYHMH: DJICKTPUYECKUM 3apsl, CUIIA
TOKA, SJIEKTPUUECKOE HAIPSKEHUE,
AJEKTPUUYECKOE COMPOTUBIICHHE,
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MPAKTHIECKOE IIPUMEHEHUE:
aMIIEpMETp, BOJBTMETP, PEOCTaT,
HMCTOYHHMKH TOKa,
3IIEKTPOHATrpEBaTeIbHbIC IIPUOOPEI,
AJIEKTPOOCBETUTEIbHBIC TIPUOOPHI,
TEPMOMETP CONMPOTHUBIICHUS,
BaKyyMHBIH JTHOJ, TEPMHUCTOPHI U
(bOTOpPE3UCTOPHI,
TIOJTyIIPOBOHUKOBBIHN MO/,
rajbBaHHKa

pasHocTh notennuaios, /C, padora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYypUPOBaHUS, UHTEPIIPETALIUU U
IpeICTaBICHUS HHPOPMAITUU TTPU
MOATOTOBKE COOOIIEHU O MPUMEHEHUHN
3aKOHOB ITOCTOSTHHOTO TOKA B TEXHHUKE U
TEXHOJIOTUSX

Nroro no pazgeny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC

HaumeHnoBanue

No KomnuectBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3/iesioB U TEM [TporpamMmmHOe coeprkaHue

n/m 4acoB 00yYarommxcst

y4eOHOTO MpeaMeTa
Paznen 1. DiekTpoaMmHAMHUKA
1.1 | MarauTHoe€ noue. 11 [locTOsSIHHBIE MATHUTHI. [IpoBeneHUE IKCIIEPUMEHTA: U3yUEHUE

DJIEKTPOMAarHuTHas
UHIYKIIHS

B3anmoneicTBre MOCTOSTHHBIX
MAarHuToB. MarHuTHoe mnovie.
BekTop MarHUTHOW MHIYKIUU.
[IpuHIMI CynIepIIO3uIuu
MAarHUuTHBIX noJiei. JIuaum
MarHuTHOW nHAyKnnu. Kapruna
JIMHUA MarHUTHOM MHIYKIIMH TTOJISI
MMOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e noJie MpOBOJHUKA

¢ TokoMm. KapTrHa JTMHUM UHIYKIAU
MAarHUTHOTO MOJIS JJIMHHOTO
MPSAMOTO IPOBOAHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOIHUKOB

C TOKOM.

Cuita AMniepa, €€ MOIyJb U
HallpaBJICHUE.

Cuna JlopeHia, €€ Monymb 1
HanpasJieHHE. [[BrKeHue
3apsHKEHHOM YaCTHULIbI

MAarHATHOTO MOJIS KaTYIIKH C TOKOM;
VCCIICIOBAHUE JACHUCTBHS IIOCTOSTHHOTO
MAarHATa Ha PaMKy C TOKOM;
VCCIICIOBAHUE SBIICHUS
AIIEKTPOMATHUTHON WHTYKIIHH.

OneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN N3MEPEHUN (PUZNUECKUX
BEJINYMH.

OObsicHEHUE IPUHIUIIOB IEHCTBUS U
yCJIOBUI 6€301aCHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENS,
YCKOPUTENIEH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHOW IIEYH.

Pemenue pacy€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJIT TEMBI
«MarauTHoe nosue. NeKTpPOMAarHUTHAS
WUHIYKLIHS.

Pemienne kaueCcTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
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B OJIHOPOJTHOM MAarHUTHOM MOJIE.
Pa6orta cumnel Jlopenta.

SIBieHrE AIIEKTPOMATHUTHOM
nHAykuu. [ToTok BekTopa
MarHUTHOM UHAYKIIHH.
DJIEKTPOABKYIIAS CHIJIA UHYKIHH.
3aKOH 2JICKTPOMArHUTHOM
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOABHKYIIAS CHJIA MHIYKIAN
B MPOBOJIHUKE, ABIKYILEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MarHuTHOM TIOJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTS. fBIICHUE
CaMOWHIYKIIMHU. DICKTPOABIKYIIAs
CHJIa CAMOMHIYKIIHH.

DHEprust MAarHUTHOTO MOJI KaTYIIKH
C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTponucTsa u
MPAKTUYECKOE MPUMECHEHHUE:
MOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHMThI,
ANEKTPOABUTATEIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHIIL,
WHJYKIIMOHHAS TI€Yb

ABJIEHUS TeMbl «MarHuTHOE ToJIE.
DNEeKTpOMAarHUTHASI UHTYKIIHS.
OrnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO IO
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa
u cwiibl JIopeHna.

Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBME MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JIeCTBUE MAarHUTHOTO TOJISl Ha
MIPOBOJAHUK C TOKOM U JBUKYITUNCS
3aps.

AHaJN3 3IEKTPOMATHUTHBIX SBICHUN
C MCIOJIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHOM MHIYKIIVH.
Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
bU3NYEeCKUX BEITUYUH: MHAYKITUS
MAarHuTHOTO MOJsl, cChiia AMIepa, cuia
Jlopen1ia, THAYKTUBHOCTh KaTyIIKH,
SHEPrusl IEKTPUUECKOTO U MATHUTHOTO
oJen

Hroro no pazgeny

11
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Pa3nea 2. Kosie0aHus 1 BOJTHBI

2.1

MexaHudyeckue u
AJIEKTPOMArHUTHBIE
KOJICOaHUs

KonebatenbHas cucrema.
CB0oOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonuueckue
kosnebanwus. [lepuon, yactora,
aMIuTyaa u gaza kosebaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHUE TApPMOHUYECKUX
koJiebanuil. [IpeBparnienue suepruun
IIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE JIEKTPOMArHUTHBIE
KOJIeOaHUs B UACATHBHOM
KoJie0aTeTbHOM KOHTYpE. AHAIOTHS
MEK]ly MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcona. 3aKkoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarmmux
KoJeOanusx. BeiHyX/1eHHBIE
MEXaHUYeCKUe KOoJIeOaHus.
Pe3onanc. BeiHyXeHHbBIE
AJIEKTPOMArHUTHBIE KOJICOaHMUS.
IIepemeHHBIN TOK.
CuHycOMAIbHBIN TEPEMEHHBIN TOK.

HccnenoBanne nmapaMeTpos
KoJIeOaTeNIbHON CUCTEMBI — IEpUo/Ia,
YacTOThI, AMIUIUTYABI U (ha3bl
Kosie0aHuil (MPYXKUHHBIA W/ UIH
MaTeMaTUYECKU MasITHUK).
HaOnronenue 3atyxaromux KojieOaHui.
HccnenoBaHue CBOWCTB BbIHYKIECHHBIX
Kosie0aHui.

HaOnronenue pezoHanca.

[IpoBeneHne SKCIIEpUMEHTA!
UCCJIEI0BAHKE 3aBUCUMOCTH NepUoa
MaJbIX KoieOaHuil rpy3a Ha HUTU

OT JUIMHBI HUTH M MaCChI TPY3a;
UCCJIEI0BAHNE IEPEMEHHOIO TOKa

B LIEIN U3 MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTYIIKA
U pe3UCTOopa.

OneHka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NUYECKUX
BEJIMYUH.

OOBscHEeHNE TPUHIIAIIOB JECHCTBUS 1
ycII0BUI 0€30MacHOr0 MPUMEHEHUS
AIIEKTPUYECKOr0 3BOHKA, FEHEpaTopa
MIEPEMEHHOTO TOKA, JIMHUU
AJIEKTpONepeaay.

Pemenune pacu€THbIX 3a7a4 € SIBHO
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MouHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA N HAIIPAKCHU .

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedeHue
AIEKTPUYECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU

IIPH ITPOU3BOACTBEC SJICKTPOIHCPINH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B IIOBCETHEBHOM
JKA3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE ITPUMEHEHHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JINHUU
ANIEKTpoIepeaayd

3aJIaHHOMN (PU3NUECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U AJICKTPOMArHUTHBIC
KoJieOaHusI.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJIeOaHUI

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJiebaHuil, ammutyaa u asza
KoJIeOaHUM, 3apsij] U cujia ToKa

B TapPMOHHMYECKHUX DJICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOU HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONTMCHIBAIOIIINE
MEXaHUYCCKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaGoTa B rpymnmnax mpu rmiiaHUpOBaHUH,
MPOBEICHUH W UHTEPIPETAIIIT
PE3YNBTATOB OIBITOB, U AHAJIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHuyeckue u
3JIEKTPOMArHUTHBIE
BOJIHBI

MexaHu4ecKue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacipOCTPaHEHUS U
JUTHa BOTHBL. [lonepeuynsie u

N3yuenune oOpa3zoBanus u
pacrpocTpaHeHHsI TONEPEYHBIX U
IIPOJIOJIBHBIX BOJIH.

Habmtogenue otpakeHus
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IPOJIOJIbHBIE BOJIHBI.
Nutepdepeniius u qudpakius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh
3ByKa. Bricota ToHna. TeMOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
VYcnoBus u3iydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHHE,
noJisipu3anus, Judpakius,
uHTepdpepenius. CKopocTh
AIEKTPOMATrHUTHBIX BOJIH.

[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3MeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI pAaUOCBS3U U
TeneBuacHUs. Paninonokanus.
DJEeKTpOMarHuTHOE 3arpsi3HEHUE
OKPYKaIOIIEN CPEIbL.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBasi AUArHOCTUKA

B TEXHUKE U MEIULIMHE, pajap,

U MIpeJIoMJIeHUs, UHTephEepPEHITNU U
Tudpakii MEXaHUYECKUX BOJIH.
HabGnroneHue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM Kosie0aHUi, 3ByKOBOTO
pEe30HaHcA.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
N3ydenne ycioBHil U3TydeHUs
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
OopUeHTaIuu BeKTOpoB E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHne nprumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicCHEHUE TPUHIIUIIOB JEHCTBUS U
yCJIOBU 0€3011acCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIUILIMHE, pajiapa,
paguonpuEMHHKA, TEIIEBA30PA,
aHTeHHbI, Tenedona, CBU-neun.
Peliennie pacu€THBIX U KaU€CTBEHHBIX
3a71a4 ¢ OMOPOU HAa U3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOILINE
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paIuoONpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
AJIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus nH(pOpMaLuu

IPU NOJATOTOBKE COOOIIEHUH

00 MCIOJIb30BAHUU 3EKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTue B IUCKyCCHH

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPYKaIOIIEH CPEIbL.

PaGoTa B rpymnmnax npu rmiaHUpOBaHUH,
MPOBEJICHUH U WHTEPIIPETAIUN
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUH 10 TEME

2.3

OnTuka

10

['eomeTpuueckas ONTHKA.
[IpsAsMoOsIMHENHOE pacIpPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiienue cBeTa. 3aKOHBI
pesIoMJICHUS cBeTa. AOCOTIOTHBIM
rokaszaresib npesomienus. [lomnoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuyenne Mmonenen MUKpPOCKOIIA,
TeJIeCKOoIIa.

ITonmydyeHue criekTpa ¢ IIOMOILBIO
MPU3MBI U TU(HPAKIIMOHHON PEIETKH.
N3mepenne nokas3aTesns peIoMIICHUS
CTEKJIA.

UccnenoBanue cBOMCTB U300pakeHU I
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BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPAKEHHUSI.
Hucnepcust cBeta. CloXHBIN COCTaB
oenoro cera. L{Ber.

Coluparoriye u pacceuBaroOIIIe
nuH3bl. ToHKas MH3a. POKYCHOE
PAcCTOSTHUE U ONTHYECKas Cuila
TOHKOM JMH3b1. [locTpoeHue
M300paKEeHU B COOMPAIOIINX U
pacceuBaromux JuH3ax. @opmyna
TOHKOM JIMH3bI. Y BEJIINYECHUE,
JlaBaeMoO¢€ JIUH3O01M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Untepdepenius
cBeTa. KorepeHTHbIE UCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEpP(hEPEHITMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuums ceera. JudpakunonHas
peméTka. Y clioBre HaOI0ACHUS
TJIABHBIX MAKCUMYMOB MPU NaJCHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(QPaKIMOHHYIO PEIIETKY.

B JINH3aX.
OOBbscHEHUE TPUHIIUIIOB JCHCTBUS U
yCIIOBUI 0€30MacHOTO MPUMEHEHHUS
OYKOB, JIyTIbI, poTOANMapara,
MIPOEKLIMOHHOTO aIapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
HOJIIPOUIA.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[TocTpoenue u onucanue U300pakeHus,
CO37aBa€MOT0 MJIOCKUM 3€pKaJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue npenenos
MPUMEHUMOCTU T'€OMETPUUYECKOM
ONTHKHU.

PacnioznaBanue pusnveckux siBICHUN
B ONBITAX U OKPYXAIOIIEH KU3HU:
MPSIMOJIMHEWHOE PACIPOCTPAHEHHE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTephepeHus, TuPpakius u
MOJISIpU3ALUS CBETA, TUCIIEPCHUS CBETA.
N3yuenue ycnoBuid HaOMIOACHUS
MaKCHUMYMOB U MUHUMYMOB

B MHTEep(EepEHIIMOHHON KapTUHE
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[Tonapu3zanus ceera.

TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE TPUMEHEHUE:

OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOTI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
MIOJISIPOU T

OT IBYX CUH(DA3HBIX KOTEPEHTHBIX
WCTOYHHUKOB.

VYV cnoBue HaOIIOACHUS TIIaBHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SABJICHUHN

C UCIIOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO pacipoCTpaHEHHUS
CBETAa, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnncanne ONTUYCCKHUX SIBJICHUHN

C MCIIOJIb30BaHUEM (PH3UUECKUX
BEJINYUH: (DOKYCHOE PACCTOSIHUE U
OINTUYESCKAas CHJIA JIMH3BI

Hroro o pazgeny

24

Pa3nen 3. OcHOBBI clleNUAJILHOI TEOPUH OTHOCUTEIbHOCTH (Has1ee — CTO)

3.1

OCHOBBI ClIE[IUAJILHON
TEOpUn
OTHOCHUTEJILHOCTH

4

['panu1bl MPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
IlocTynarsl criequanbHON TEOPUH
OTHOCHUTEIHLHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCHTEIBLHOCTD
OJITHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILECHUE JJINHBI.

Pemrenne xauecTBEHHBIX 33,14

C OMOPOM HAa U3YUYEHHBIE TOCTYJIATHI
CTO.

Hcnonb3oBanre nHGOpMaIMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINU U
npecTaBiieHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TpaHUIax
IIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku 1 ocHoBax CTO
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DHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PENATUBUCTCKON
YaCTULIBI. DHEPTUS OKOS

Hroro o pazgeny

Paznen 4. KpanToBas ¢pusuka

4.1

DneMeHThl KBAHTOBOU
OIITUKA

®otonbl. @Popmyna [Litanka cBs3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBbITHE U UCCTIENOBAHUE
dbororddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbotorddexra. YpaBHeHUE
OitHmreitHa s Gotodrddekra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbIThI

[1.H. Jlebenena.

XUMHUUYECKOE JIEUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIHO/T

HaoGmronenue poroaddexra

Ha YCTAaHOBKE C [IUHKOBOM IIJTACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dhoTtodrddekra.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (OTOdIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOJUO; U
YCJIOBHI HX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOMN (PM3UYECKON MOJIEITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OTITHKHU.
Pelenue kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OINTHKH.
PacniosnaBanue Gpu3ndeckux sBICHUN
B Y4€OHBIX OIBITAX:
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dboToanekTpudeckuii 3 PpexT, CBeToOBOE
JTaBJICHUE.

Onucanye n3y4eHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMUMH: CKOPOCTD 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
AHEPTUS U UMIYJILC (OTOHA

4.2

Ctpoenue atoma

Mopens atoma ToMcona. OnbIThI
Pesepdopna no paccesanuro
a-dgactull. [Imanerapnas moznensb
atoMma. [loctynarel bopa.
N3nyyenue u normioiieHue GOTOHOB
I[P MIEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CIIEKTp ypOBHEN SHEPTUN
aToMa BOJOPOJA.

BosHoBEIE cBOMCTBA yacTUll. BostHBI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CrHoHTaHHOE Y BBIHYKJECHHOE
U3IIy4YCHHE.

TexHuueckue ycTponcrsa u
MPAKTUYECKOE MPUMEHECHUE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpockKorIt), 1a3ep, KBAaHTOBBII
KOMIIBIOTED

N3yuenne moenu omnbita Pezepdopra.
IIpoBeneHne sKcriepuMeEHTa

10 HAOJIIOACHUIO JIMHEHYATOTO CHEKTpa.
OreHka aOCONIOTHBIX U OTHOCUTENBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
IJJAHETAPHOM MOJIENI aTOMA, MOJIENIH
aroma bopa.

N3ydeHnue criekTpa ypoBHEN SHEPTUU
aToMa Bojopozaa. O0bsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOTIA, J1a3epa, KBAaHTOBOTO
KOMIIBEOTEPA.

Pemenune kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
ABJICHHS 110 TeMe « CTPOEHUE aTOMay.

51



denepanbHas padbouas nporpamma | @usnka. 10-11 kmaccer (0a30BbIH YPOBEHB)

Pacnio3znaBanue pu3nuecKux SBICHUIMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3ILYyYEHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SBJICHUU C UCIIOJIb30BaHUEM
IIOCTYJIaTOB bopa

4.3

ATOMHOE PO

DKCNEPUMEHTHI, JJOKA3bIBAIOIIHE
CJIO’KHOCTh CTPOEHUS siApA.
OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTPENICIICHUIO COCTaBa
PaIUOAKTUBHOIO U3ITyYCHUSI.
CaoiicTBa anbda-, Oera-,
ramMmMma-uzinydeHus. Biusinue
PaINOaKTUBHOCTH Ha KUBBIC
OpraHU3MBL.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxnonnas moznens siapa
['eiizenOepra-MBaneHko.

3apsna sapa. MaccoBoe 4uciio sipa.
H3oTOmnEI.

Anbda-pacnag. IIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIydeHue. 3aKOH pagioaKTUBHOTO
pacraja.

DHeprus CBSI3U HYKJIOHOB B sITpeE.
SnepHble CHUIIBL.

N3yueHne 3KCriepuMEHTOB,
JTIOKA3bIBAIOIINX CJIOKHOCTb CTPOCHHUS
aTOMHOTO s1/Ipa.

HccnenoBanne TPEKOB YACTUIL

(o roToBbIM oTOrpadusim).
N3yueHue sIepHbIX CUIL, SIAEPHBIX
PEaKLNil CUHTE3a U pacnaja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOM MOJIENIH SiApa
I'eiizenOepra-lBaneHko.

OOBbsicHEHUE yCTPOUCTBA U
MIPUMEHEHUS I03UMETPA, KAMEPbI
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenne 3agau ¢ onopou

Ha MOJIyYEHHbIE 3HAHUS, B T.4. O 3apsijie
Y MacCOBOM YHCIIE sIpa.
Pacno3naBanue ¢pu3nueckux sSBICHUN
B Y4€OHBIX OMBITaX U B OKPYIKAIOIIEH
JKW3HU: €CTECTBEHHAs U HICKYCCTBEHHAs
PaaOAKTUBHOCTD.
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JledbexT Macchl siipa.

Snepubie peakunu. Jlenenue u
CUHTE3 SED.

Snepnsiit peakrop. TepmosinepHbii
cunTe3. [Ipo0aembl U MepCeKTUBBI
AJIEPHOU DHEPTETHKHU.
DKOJIOTMYECKHE ACTIEKTHI SJIEPHOM
HHEPrETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE
MO3UTPOHA.

MeTtoasl HaOIIOAEHUS U
pPETUCTpaLK YIEMEHTAPHBIX
YACTHIL.

@yH/1aMEHTAJIbHBIE
B3auMoOJencTBuA. EquHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTporucTsa u
IIPaKTUYECKOE IPUMEHEHUE:
JIO3UMETP, KaMepa BunbcoHa,
AJIEpHBINA peakTop, aToMHast boomba

OnucaHre KBAaHTOBBIX SIBICHUN U
MIPOIIECCOB C UCIOJIb30BAHUEM
bu3MYECKUX BETUYHH: TEPHO/T
noJtypacnajia, SHeprusi CBI3U aTOMHBIX
anep, AePEeKT Macchl sapa.
AHanu3 nporeccoB U SIBIICHUN

C MCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YHCIIA,
nocrynartsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaja.

VYuyacrtue B paboTe Kpyriioro croja
«DyHIaMeHTaIbHbIE B3aUMO/ICUCTBUS.

EanHcTBO ri3znueckoil KapTHHBI
MUPay.

Hcnonb3zoBanue HHOOPMAIMOHHBIX
TEXHOJIOTUH /1151 IOKCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
MpeCTaBICHUs] HHPOPMALIUU MIPU
MOJATOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB KBAaHTOBOUM (PM3HMKHU B TEXHUKE
Y TEXHOJIOTUSX, SKOJIOTHYECKUX
acCneKTax SAEepPHON PHEPreTUKH

Hroro o pazgeny

15
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Pa3pgen 5. DiieMeHTBI aCTPOHOMUH U ACTPOPU3UKHU

5.1

ONEMEHTHI
aCTPOHOMUU U
acTpopu3uKu

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nnoro HeOa. Co3Be3aus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUIUMOE JIBH)KCHHE.

ComHeuHas cucreMa.

Comnne. CoyiHeYHAast aKTUBHOCTb.

Nctounuk suepruun ColiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC
XapakTepUCTUKU. J{narpamma
«CHEKTPAIIBHBIN KJIaCcC —
CBETHUMOCTbY». 3BE3/IbI INIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTb
«macca — CBETUMOCTbY JUJIS 3BE3]]
TJIABHOW MOCJIEA0BATEIBHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 IPOUCXOKIAECHUH 1 BOJTIOLIUU
CouHiia ¥ 3B€311. DTarbl )KU3HU
3BE3I.

Miteunsiii [1yts — Hama I anakTuka.
ITonosxkenue n nBmxenne CorHIA

B ['amakTuke. THUIBI ralakTHK.
PaauoranakTvky v KBa3apsl.
YeEpHbIe IbIPHI B siApax rajlaKTUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS ACTPOHOMUH, O TPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
aACTPOHOMHH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MPEJICTABJICHUM O MPOUCXOXKICHUH U
sBosroIy CoJTHITA U 3BE3.
N3ydeHne TUIIOB TaJIaKTUK,
paauorajakTUK U KBa3apos.
N3ydenue nBr>keHUsT HEOCCHBIX Te,
ABOJIIOIMH 3BE311 U Beenennow,
MPOLECCOB, MPOUCXOAAIINX B 3BE3AX,
B 3BE3IHBIX CUCTEMAaX,

B MEXTATAKTUYECKOU CpeIe,
MacmTabHOU CTPYKTYphl Beenennon.”
OOwbsicHeHue pacimpenns Becenennoun
Ha OCHOBE 3aKOHa Xa00Ja.
[ToaroroBka K 00CyXACHUIO
HEpelIeHHbBIX MTP00OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BaHUEM KOMITHIOTEPHBIX
MIPUJIOAKEHUH 1Sl ONIPEAECTICHUS

54



denepanbHas padbouas nporpamma | @usnka. 10-11 kmaccer (0a30BbIH YPOBEHB)

Bcenennas. Pacumpenne
Bcenennoii. 3akon Xa60:a.
Pa3beranue ranaktuk. Teopus
bonbioro B3peiBa. Penukrosoe
U3IIyYEHUE.

MacmrabHas cTpyKkTypa
Bcenennon. MeraranakTuka.
Hepeménnsie mpoOaemsl
aCTPOHOMHUU

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOTyIapus

U SIPKUE 3BE3/IBI.

[IpoBenenune HaOIIOICHUI B TEIECKOII
Jlynsl, mmaner, Muteunoro I[lyrn.
VYyacTue B IUCKYCCHUH O HEPEILIEHHBIX
npobJieMax aCTpPOHOMUU

Hroro

o pazzaeiy

7

Paznen 6. O0001a011I€€ TIOBTOPEHHE

6.1

O0o0maroree
ITOBTOPCHUE

4

O000611eHrE U cUCTEMaTU3aLUs
COJZIepKaHMs pa3aeiIoB Kypca
«Mexanuka», «MoJekysipHas
bu3MKa U TEPMOJUHAMUKAY,
«QnexTpoauHaMukay, «Konedbanus
U BOJHBI, «OCHOBBI ClIEUAIBHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puznkay, « I1eMEHTbI
aCTPOHOMUU U aCTPODU3UKIY.
Ponp pusuku u actpoHOMEUM B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JEATEIIbHOCTH YeJIoBeKa, pojib U
MecTO (PU3BUKHU U aCTPOHOMHUH

B COBPEMEHHOM HAyYHOM KapTUHE
MHPA, 3HAYCHUE OMHUCATEIBbHOM,

VYyactue B TUCKYCCHUH O POJIH (DU3HUKHU
1 aCTPOHOMUH B Pa3IMYHBIX chepax
JICSITEIIbHOCTH YeJIOBEKa.
IToaroroBka cooOIIEHHUH O MECTe
(bu3nYecKol KapTUHBI MUPA B PATY
COBPEMEHHBIX ITPEICTABICHUM

0 MpUpPOJIE.

Brlinonnenue yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (Pu3nKu
10-11 xmaccoB
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CUCTEMATU3HUPYIOILIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (HyHKIIUH
¢buznuecKkoil Teopuu, poJib
¢buznueckoit Teopun B
dbopMUpOBaHUU TPECTABICHUN
0 pu3nyecKoi KapTUHE MHPA, MECTO
(buznyecKoil KapTUHBI MUpa

B 00111eM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYIHBIX
IpEeJICTaBICHUN O IPUPOE

Hroro no pazaery 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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