MynnuunaabHoe 00imeodpasosareibHoe yupeaieHHe
«ABYypHHCKasi cpeanssi o6meodpasoBaTe/ibHAS HIKOID)
MYHHUIHMNANLHOrO paiiona «Pep3nKOBCKHIi paiion»
Kanysxckoii obsacTh

c " __' /K.A.Llubynaes
3 Japrycra 2023 T.

G

o'ﬂf

8
a8
OT
(s
Ly

O

Pabouyas nporpamma
0 nmpeaMery
«Pusuka»

10-11 kuacc (0a30Bblii YPOBEHD)

C. ABYYpPHHO



®usuka. 10—-11 knaccel (6a30BbIN YPOBEHD)

INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 6a30BOro ypoBHs Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKCHHUI 1 TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOU
oOpazoBarenbHOl Mporpammel, npeacrasieHHbix B GI'OC COO, a takxke ¢ yd4éToM
dbenepanbHO paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPEnoaBaHus yueOHOTro
npeamera «®duszukay B oOpa3zoBaTelbHBIX opraHuzanusax Poccuiickoit ®Depepaium,
peaIn3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo  (u3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa oOydaroniuxcst 10—-11 knaccoB npu oOydeHHH UX
¢u3uke Ha 0a30BOM YypOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXOAA.
[Iporpamma mo ¢usuke coorBercTBYeT TpeboBanusim PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM OOYy4YeHHUs, a TaKKe
YUUTHIBAET HEOOXOIMMOCTh peaM3allid MEXIPEIMETHBIX CBsI3el (U3MKH C
€CTECTBEHHOHAYYHBbIMU YyY€OHBIMU MpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LIETH
U3y4deHus (PU3MKHU Ha YPOBHE CPEAHET0 00111er0 00pa30BaHus, INIAHUPYEMbIE PE3YIbTaThI
OCBOEHHUSI Kypca (PU3MKHU: JIMYHOCTHBIC, METANpEIMETHBIE, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[IporpamMma mo (¢u3MKe BKIIOYACT: MJIAHUPYEMbIE PE3yNIbTaThl OCBOCHHUS Kypca

¢u3uku Ha 6a30BOM YPOBHE, B TOM
qyclie MpeIMEeTHbIC Pe3yJbTaThl MO TOAaM OOYYCHHs; COICpKaHUE

yaeOHoro npeameta «du3nkay» 1o rogam oOydeHuUs.

[IporpamMma 1o ¢u3uKe MOKET OBITH UCIIOJIB30BAHA YUMTEISIMU KaK OCHOBA JUIS
COCTaBJICHHSI CBOMX pabouux mporpamm. IIpu paszpaboTke paboueil mporpaMMbl B
TEMaTHYEeCKOM TUIAHUPOBAHUHU JOJKHBI OBITh yUTEHBI BO3MOKHOCTH HCIIOJIB30BaHUS
AIEKTPOHHBIX (1 pOBHIX) o0pa3oBaTeNbHbIX pecypcos, SIBJISTFOILINX CST
y4eOHOMETOAMYECKUMU MaTepuanamMu (MyJIbTUMEIUMHbBIE MPOTPAMMEBI, SJIEKTPOHHBIC
y4eOHUKM W 3aJaYHUKH, DIJIEKTPOHHbIE OMOJIMOTEKH, BUPTyaJlbHbIE JIaDOPATOPHH,
UTPOBBIE  MPOrPaMMBbI, KOJUIEKIMH LHUPPOBBIX 00pa3oBaTeNbHBIX PECYPCOB),
peaATM3YIONMMHU TUAAKTHYECKHE BO3MOXKHOCTH MH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, COJiepKaHrne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUU.

[IporpamMmma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HWHHIIMATUBY YYHTENCH U
IPEIOCTABIISIET BOSMOXKHOCTD JUIsl peau3allii Pa3iINyHbIX METOJAMYECKUX MOIXO0J0B K
opraHuzanuu oOydeHus (U3NKE TPU YCIOBUU COXPAHEHHsS OO0sS3aTeIbHOM YacTh
coJiepKaHus Kypca.

dwu3nka Kak Hayka 0 HauOojee OOMIMX 3aKOHAX MPHUPOJBI, BHICTyMas B Ka4eCTBE
y4eOHOTro TMpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIaJ B CUCTEMY 3HAHUUA 00
okpyxaromiem wmupe. IlkonbHbIl Kypc ¢GU3HKH — cHCTEeMOOOpasylomui A
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUECKUE 3aKOHBI JIeXKaT B
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OCHOBE IIPOLECCOB U SBJICHHUM, H3y4aeMbIX XUMHEH, Ouonorueil, ¢usndeckomn
reorpadueld u acrpoHomueil. VMcnoap3oBaHue W aKTUBHOE MPHUMEHEHHE (PU3UUECKHUX
3HAHUW OIpeAeNsieT XapakTep M pPa3BUTHE pPa3HOOOpPa3HBIX TEXHOJIOIMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJYYEHHsSI HOBBIX MaTEpPUAIOB  C
3aJJaHHBIMUA CBOMCTBaMHM U Jpyrux. M3ydenune ¢u3vku BHOCHUT OCHOBHOHM BKJaJa B
(opMUpPOBaHKE ECTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aromuxcsi, B pOpMUPOBaHUE
YMEHUN NPUMEHITh HAY4YHBIA METOJ MO3HAHWSA NPH BBIIOJIHEHHUM HMH Y4eOHBIX
UCCIICIOBAHUMN.

B ocHOBY Kypca (u3uku 175 YPOBHSI CPEAHETO 0011ero 00pa3oBaHUs MOJIO0KEH P
UJe, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IIPUHIIMIIBI €r0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTepuanl M3 BCEX pa3leioB (U3MKH, BKIKOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEl MaTtepuan Kypca Gpu3uku oObeIuHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sABigercss (OpMHpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanuss MNOpeAnosaracT HUCHOJb30BaHUE
TYMAaHUTAPHOTO MOTEHIMa a (PU3NIECKON HAYKU, OCMBICIICHHE CBS3M Pa3BUTHs (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXE€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesn npuknaonoti nanpaénennocmu. Kypc UMKy npeanojaraer 3HakOMCTBO €
HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN N3yYEHHBIX TEOPHI U
3aKOHOB.

Hoes sxonocuzayuu peann3yercs: HIOCPEICTBOM BBEICHHUS HIEMEHTOB COJEPKaHUs,
NOCBSIIIEHHBIX SKOJOTHUYECKUM TMpOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI €
pa3BUTHEM TEXHUKU U TEXHOJIOTHHM, a Takke 00CYXIeHHs MpoOieM palloHaIbHOIO
IPUPOIONOIB30BAHUS U KOJIOTMYECKON OE€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMHU Kypca (U3UKM Ha YPOBHE CpEIHEro oOIlero
oOpazoBanus sBisOTCS (Pusnueckue Tteopuu (popmMupoBaHHe NpPEACTABIECHUNH O
CTPYKTYpEe TOCTpOeHUs (PU3NYECKOM TeopuH, poyid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSX O NPHUPOAE, 'PAHHULAX MPUMEHUMOCTH
TEOPUA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0/] B Kypce (PU3MKU peanu3yeTcsl Mpexie BCEero
3a CYET OpPraHU3aLNU IKCIIEPUMEHTAIbHON AESITENbHOCTH oOy4daromuxcs. /s 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX padOT, KOTOPHIE B MporpaMMme no Gu3nKe 00beAMHEHbI
B OOIIMI CIUCOK YYEHUUYECKHUX MTPAKTUYECKUX paboT. BriieeHne B yka3aHHOM NIEpeuHe
7a00paTOpHBIX PabOT, MPOBOAMMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoLecca UCXOAsl U3 0COOEHHOCTEN IUIAaHUPOBAHUS U
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ocHaienust kabunera usuku. [Ipu 3TOM oOecrieunBaeTcs OBIaICHUE 00YYaIOUUMUCS
YMEHUSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAaHUS 3aBUCHUMOCTEH
(bu3MYEeCKUX BEJIMYMH U TTOCTAHOBKY OIBITOB 1O MPOBEPKE MPE/I0KEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHUE yaemsieTcs PEIICHUI0 PacUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
9TOM i1 Pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a7aud C SIBHO 3aJaHHOU
bu3nueckol  MOJENbIO, MO3BOJISIIONIME  MNPUMEHSATh  HM3YYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszeia Kypca, Tak U WHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 3a7aHUsl HA OObSICHEHHE
NpOTEKaHusl (PU3NYECKUX SIBICHUI U MPOIECCOB B OKPY’KAIOIIEH JKU3HM, TpeOyrolne
BbIOOpA (PHU3HUECKON MOJENH [T CUTYallud MTPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusamu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunIo yueOHOTO mpoiiecca 0a30BbIi YPOBEHB Kypca GU3UKU Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMsl TOJDKEH U3Yy4aTbCs B YCJIOBUAX MPEIMETHOro KaOuHeTa (pU3nku
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabuHeTe GU3MKU JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoOTrpaMMe 10 (PHU3MKE YUEHWUYECKHX MPAKTHICCKUX
paboT U IEMOHCTpAIMOHHOE 000PY/I0BAHUE.

JleMOHCTpallMOHHOE 000py0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECHEYMBACT TOCTAHOBKY IIEPEYMCICHHBIX B
nporpamMme 1o (U3UKE KITIOYEBBIX JIEMOHCTpAIMi U1l WCCIEAOBAHHS H3Y4aeMBbIX
SIBJICHUI U TIPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHuWE NI YYCHHUYECKUX  MPAKTUYECKHX  pabor
dbopMupyeTcsi B BUJe TEMAaTHIECKIX KOMIUIEKTOB M 00ecreynBaeTcs B pacyére OTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTtndeckue KOMIUIEKTHI JabOpaTopHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIJIEKCHOM MCTOJIb30BAaHUH aHAJIOTOBBIX
U U(PPOBEIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
1 pOBBIX JabopaToOpuil.

OCHOBHBIMU LIENISIMA  M3y4eHHS (U3MKH B OOLIEM OO0pa3oBaHUU SIBISIOTCA:

(opMupoBaHrE UHTEPECA U CTPEMIICHUS 00YJaIOIIKXCs K HAYYHOMY H3y4EHUIO
IIPUPOJIBI, PA3BUTHE MX UHTEIICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BHUTHE TIPECTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHNE

MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINUM SBJICHUSIM; (DOPMHUPOBAHNE HAYIHOTO
MHUPOBO33PEHUS KaK Pe3yJIbTaTa U3yuyeHUs OCHOB

CTpPOCHUS MaTepuu M (yHIAMEHTAIBHBIX 3aKOHOB (M3HUKH; (HOPMUPOBAHHE YMEHUN
OOBSCHSTH SIBJICHUS C UCTIOJIB30BAHUEM (PU3UUECKHUX

3HAHWW W HAYYHBIX JOKA3aTeIhCTB; (POPMUPOBAHUE TPEICTABICHUN O pOJIH (PUUKH JIJIst

Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.
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JIocTroKeHHEe STHUX IeJed 00ecrevynBaeTCs pPEIICHUEM CICAYIONIMX 3aJad B
mporecce HW3ydeHHs Kypca (GU3WKA Ha YPOBHE CpPEIHETOo OOIero oOpa3oBaHUS:
NpUOOPETEHUE CHUCTEMBI 3HAHUK 00 OOIMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXaHHUKY, MOJICKYJIIPHYIO (DU3UKY, dJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U DJIEMEHTHI acTpoPu3uKH; GOpMUpPOBAHUE YMEHUN IPUMEHSTH TCOPETUICCKHUEC
3HaHUS ISl O0BACHCHHUS
(GU3HYECKUX SBICHUH B TNPHUPOAC W IS TNPUHATHS TNPAKTHYCCKUX PCIICHUH B
TIOBCEIHEBHOM )KM3HH; OCBOCHHE CIIOCOOO0B PEIICHUS Pa3IMYHbBIX 3a/1a4 C IBHO 33JJaHHOM
¢u3MUecKoil MOJENbIo, 3alav, MOAPAa3yMEBAIOIIUX CaMOCTOSTEIBLHOE CO3JaHHe
(U3HYECKON MOJICIH, aICKBAaTHON YCIIOBUAM 3a/1a4d; MOHUMaHHE (GU3NICCKUX OCHOB U
MIPUHIIATIOB JICUCTBUS TEXHUUECKUX YCTPOUCTB U

TEXHOJIOTUYECKUX MPOIIECCOB, MX BIMSHUS Ha OKPYXKAIOIIYI0 CpEeAy; OBJIAJCHUE
METOJIaMHU CaAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U MTPOBEACHUS

(bU3MYECKNX SKCIEPUMEHTOB, aHAIU3a U MHTEpHpeTanuu MH(pOpMaIu, onpeaeacHus

JIOCTOBEPHOCTH TOJIYYEHHOTO pe3yJibTaTa; CO3/JaHUE€ YCIOBUN MJIS Pa3BUTUS YMEHUU

MMPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPYECKOH 1€ATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) HA YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEITIO).

[Ipenyaraemslil B mporpamme 1o (pu3uke nepeyeHb Ja00paTOPHBIX U MPAKTHIECKUX
paboT ABISAETCS PEKOMEHIOBAHHBIM, YUUTEINb JIEIaeT BEIOOP MPOBEICHHUS JTA00PATOPHBIX
paboT U OMBITOB ¢ YYETOM UHAUBUIYATbHBIX 0COOCHHOCTENH 00YUaIOIINXCS.

JItobas paGoyast mporpaMma JOJDKHA TOJIHOCTBIO BKJIIOYATh B CeOsl COEepKaHUe
JTAHHOM MPOTpaMMBI IO (PHU3HKE.

B otnenpHbIX ciayyasx Kypc GU3HKK 0a30BOTO YPOBHS MOKET U3y4aThCs B 00bEME
204 4gaca 3a nBa roaa ooyuenus (3 u B Hepenmo B 10 u 11 kiaccax). B atom cnydae
yBEIMYMBACTCS HE MeHee deM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJIb3YyeTCs
YUHUTENIEM IS W3Y4YCHHUS BONPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM MPOQHIEM
oOyJeHMs, M yBEeIWYMBaeTCS y4ueOHas Harpys3ka, OTBOJAMMAs Ha M3yYCHHE MEXaHUKH,
MOJICKYJIIPHOM (DU3UKU U AJIEKTPOIUHAMUKH, 33 CUET pACIIMPEHUS Yrcia 1ab0paTOPHBIX
paboT HCCIIeI0BATEIBCKOTO XapaKkTepa U YPOKOB PEIICHHUS KaYeCTBEHHBIX M PaCUYETHBIX
3a/ady.

COJEPXXAHUME OBYUYEHUA

10 KJTACC Pazpgea 1. Pu3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUS
®dusuka — HayKa o pupojae. Hayunbsle MeTO/1bl MO3HAHUS OKPYKAIOIIETO MUpA.
Pounb skcriepuMenTa U TEOpHH B IPOLIECCE MTO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
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MonenupoBanue (U3MUECKUX SBICHUM UM npoueccoB. HayuHble THUIOTE3bI.
dusznueckue 3aK0HbI U TEOpUU. [ paHHIIbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb 1 mecTo ¢pusnku B opMUpPOBAHUU COBPEMEHHOM HAYYHOW KapTHUHBI MUpa, B
PaKTUYECKOH AESITEIIbHOCTH JIOACH.

Jlemoncmpayuu

AHaoroBsie 1 HI/I(prBI)IG HN3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTUYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe aABrxkeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKEeHUA. CucTeMa
orcué€ra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CpeIHSST CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOW TOUKH, UX MIPOEKIIMHA Ha OCU CUCTEMBI KoopauHat. CloxkeHne
IIEPEMEILICHUN U CIIOKEHHUE CKOPOCTEM.

PaBHOMepHOE u PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBH)KCHHE.

['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHUS
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHEe CBOOOTHOTO MaACHUS.

Kpuonunennoe nuxeHue. [[BUkeHME MATEPUAIIBHOW TOYKHU IO OKPYKHOCTH C
MMOCTOSTHHOM IO MOJTYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JUHEWHAA CKOPOCTh. [lepruon u
yacToTa oOpateHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuyeckne ycTpoHcTBa M MPAKTHUYECKOE NMPUMEHEHHE: CIUIOMETp, JABUKEHUE
CHaps/IOB, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu
Mogens cuctembl OTCYETA, WILTIOCTpAIUs KUHEMATHUUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOmronenne nBukeHust Teja, OpOIIEHHOTO TMOJ YIVIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.
Hampasnenue ckopocTy py IBHXKEHHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

I/I3yquI/Ie HCPAaBHOMCPHOI'O ABHMXXCHHA C MLOCJIIBIO OIIPCACICHUA MTHOBEHHOU
CKOpPOCTH.
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WccnegoBaHne COOTHOIICHUS MEXIY MYTSAMH, TPOWJIECHHBIMU TEJIOM 3a
MOCJIEI0BaTEIbHBIE PABHBIC MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH C
HaYaJIbHON CKOPOCTHIO, PABHON HYIIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

HSY‘-ICHI/IG ABHMOXXCHMA TCJIA, 6p0HI€HHOI‘O TOPHU30HTAJIBHO.

Tema 2. /lunamuxa
[Iprammn otHocurensHOCTH [amunes. Ilepseit 3axkon Herotona. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpuniun cynepniosuuuu cwi. Bropoi 3akon Herorona st
MaTepUAIbHON TOUYKH. TpeTnid 3akoH HproTOHA 1711 MaTepraabHbBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokos, ckojibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEeHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
CONIPOTHBJICHUS MPU JBMKEHUU Tela B KUAKOCTU WIIU Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE IBHKEHUE a0COMIOTHO TBEPIOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. [linedo cuiibl. Y cimoBus paBHOBECHS
TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: TMOAIINITHUKY, IBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBnenne nHepuUM.
CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.
Bropoii 3akon HerotoHa.
N3smepenue cui.
CiioxeHune cuil.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.
HesecomocTts. Bec Tena npu yckOpeHHOM oAbEME U TAJCHHH.
CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBECHS TBEPAOTO Tela. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomsi zyuenne
JBIDKEHUS OpyCKa 10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI yIPYTOCTH, BO3HUKAIOIINX B TPYXKUHE H
pE3uHOBOM 00pa3siie, OT X Jedopmariuu.

UccnenoBanue ycioBuil paBHOBECHs TBEPAOTO Tela, UMEIOIIET0 OCh BPAIICHUS.
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Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepHaIbHOM TOYKH (T€da), CUCTEMbI MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIbl W HW3MEHEHUE HMITyJIbca Tejla. 3aKOH COXpaHEHUs HUMIlyJbca. PeakTHBHOE
JBHYKEHUE.

PaGora cuibl. MOIHOCTB CHIIBIL.

Kunernueckass  sHepruss  MaTrepUaIbHOW  TOYKHU. Teopema 00

W3MEHECHNHU KNHETUYECKON YHEPTIUH.

[TorenumanbHas sHeprusd. lloTeHumaneHas >HeEprus ynpyro aeQopMHUpPOBaHHOU
npyxusbl. [loTeHIManbHas sHeprus Teja BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToTeHmanbHbIE U HENOTEHUHUANbHBIE CHIIbI. CBsA3b pa0OTHI HEMOTEHUUAIBHBIX CUIT
C U3MEHEHHEM MEXaHUYECKON SHEPIUU CUCTEMBI TENl. 3aKOH COXPAHEHMSI MEXaHUYECKON
DHEPI'UHU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: BOAOMET, KONED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[lepexoa NOTEHMATILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenune abCoOMOTHO HEYIPYTOro yJaapa ¢ HOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBA31 pabOTHI CUIIbI C ©3MEHEHNEM MEXaHMUECKON 3HEPTUH Tejla Ha
IIPUMEpPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Pasznen 3. MosekyasipHas pusuka u tepmoauHamuka Tema
1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOH TEOPUM U UX ONBITHOE
obocunoBanue. bpoyHoBckoe gBwkenue. Juddysus. Xapaktep ABWKEHHS U
B3aUMOJICHCTBUS YaCTHUI] BellecTBa. MOJIesIi CTPOEHHUS ra30B, ) KUAKOCTEN U TBEPBIX TEJ
1 00bsSICHEHHE CBOMCTRB BEIIECTBA HA OCHOBE ATUX Mojieieil. Macca u pasmepbl MOJIEKYI.
KommuecTBo BeniectBa. [loctosanas ABorapo.

TemoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmepartyp
Ienbcus.

Mopenb uaeanbHOro raza. OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KUHETHYECKOU
TEOPHUH UeaTbLHOTO raza. AOCOI0THAs TeMIIepaTypa KaKk Mepa cpeaHel KHHETHYECKOU
DHEPI'UM TEIJIOBOTO ABMKEHHMS yacTull ra3a. [llkana temneparyp KenbBuna. ['azoBbie
3aKoHbI. YpaBHeHue MenaeneeBa—Knanelipona. 3akon [lanerona. M3onpoiecch B



®usuka. 10—-11 knaccel (6a30BbIN YPOBEHD)

UJICATPHOM Ta3e C MTOCTOSTHHBIM KOJTMYECTBOM BeIIecTBa. [ paduieckoe mpecTaBieHNe
U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME AUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPTaHUYECKUX COCTUHECHUN.

OmnbiTel M0 U GY3UM KUIKOCTEH U Ta30B.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, TOKA3bIBAIOIIME CYIIECTBOBAHME MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUA.
Mogens, WUTIOCTpUpYIOIias MpUpoay AaBJICHUs Ta3a Ha CTEHKHU COCY/ia.

OnbITHI, WIUTFOCTPUPYIONIUE YPABHEHHUE COCTOSHUS UACATBHOTO raza, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul
Ornpenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATEe Ha OCHOBE M3MEPEHUN 00BhEMa
KOMHATBI, JABJIICHUS U TEMIIEPATYPhI BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpaMU COCTOSIHUSI Pa3peKeHHOI0 rasa.
Tema 2. Ochogvl mepmoounHamuxu

TepmoauHamMuueckass  cuCTeEMa.  BHyTpeHHs JHEPrus

TEPMOJIUHAMHYECKOU CUCTEMBI U CIOCOOBI €€ n3MeHeHUs. KonuecTBO TemIoThl U
pabota. BHyTpeHHss1 SHEPrUs OAHOATOMHOTO UACAIBHOTO ra3a. Buipl Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHE. Y IeJIbHAS TEMIIOEMKOCTD BEIIECTBA.
KosmuecTBo TEIUIOTHl NP TEIIonepeaaye.

[Tonsitue 06 aguabarnoMm mpoiiecce. [lepBblit 3akoH TepMoauHaMuku. [Ipumenenue
NIEPBOI0 3aKOHA TEPMOAMHAMUKH K H301poleccaM. I'papuueckast UHTEpIpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIUIB ASCTBUS TemoBbIX MamuH. [IpeoOpa3zoBanus
HHEPrUH B TEIUIOBBIX MamnHaxX. Koadduiment nonesnoro nedcTBus TEMI0BON MalTUHbIL.
[Mukn KapHo u ero ko3)PUIIMEHT MOJIE3HOTO AEHCTBUS. DKOJOTUYECKHE MPOOIeMbI
TEIUIODHEPTETUKH.

TexHuyeckre ycTporuCTBa M MPAKTUYECKOE MPUMEHEHHUE: IBUTATENb BHYTPEHHETO
Cropanusi, ObITOBON XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEN SHEPTUH Tella PU COBEPILIEHUU Pa0OThI: BHIIET MPOOKH U3
OyTBUIKM TIOJ JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3¢upa B JATyHHOU TpPyOKe
nyTéM TpeHUs (BUICOIEMOHCTPALIHS).
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M3MmeHeHre BHYTpEHHEHN 3Hepruu (TeMiieparypsl) Teja pu Temionepeaaye.

OneIT 0 aaAMabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn napoBoi TypOWHBI, ABUTATelsl BHYTPEHHETO CrOpPaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AGCOIOTHAS U
OTHOCHUTEJNIbHAsl BJIAXKHOCTh BO31yxa.  HachlleHHbIN nap. YaenpHas

TEIJIOTa Mapoo0pa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramimueckue u aMmopgHble Tesa. AHU30TPOINS CBOWCTB
KpHUCTaJUIOB. Kunkue  kpucramisl. COBpeMEHHbIE  MaTepHaIbl.

[InaBneHue W KpucTaUIM3aLMs. Y aenbHas TeoTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHruecKre yCTpocTBa U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOITYUEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM
YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOlCTBa HACBIIIEHHBIX TTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGntogenue HarpeBaHuss W IUIABJIEHUS  KPUCTAJNIMYECKOIO  BELIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul
N3MmepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Pasznen 4. dnexkrponnnamuka Tema
1. dnekmpocmamuka

DneKTpu3anus Tea. DJIEKTpUYECKHil 3apsa. J(Ba BuIa 3JIEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAJICKTPUKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsza.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. TodedHbll 3JIEKTPUYECKUAN 3apsil.
DnekTpuueckoe noJie. Hanpssk€HHOCTH 351eKTprudeckoro nosis. [IpuHnun cynepno3uunn
AIEKTPUYECKUX NONIeH. JIMHUY HAIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJISL.

Pabora cun snektpocratuyeckoro moiig. [lorennuman. Pa3HOCTh MOTEHIMATIOB.
[IpOBOIHUKM ¥ JAWDIEKTPUKU B IJIEKTPOCTATUYECKOM Tojie. JludmekTpuueckas
MIPOHULAEMOCTb.

OnekTpoéMkocTb. KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOI0 KOHIEHCATOopA.

10
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TexHuueckue yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE:  DJIEKTPOCKOTI,
IIEKTPOMETP,  BJEKTPOCTaTHUECKas  3alluTa,  3a3€MJIEHUE  JJIEKTPONpPHUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyWHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

B3anMozeiicTBrue Ha IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DnexkTpocTaTuyecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH INIOCKOTO KOHJEHCATOpa OT IUIOMIAAW IUIACTHH,
PacCTOAHUSA MEXKIY HUMU U JTUIIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul
N3MmepeHne 35eKTpoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKUI TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUYECKOrO TOKA. McTOuHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

ONEeKTpUYECKOE  CONPOTUBIIEHHE.  YIEIbHOE  CONPOTHBJICHUE  BEIIECTBA.
[TocnenoBaTenpHOE, TapaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoymns—Jlena. MoUuHOCTb AIEKTPUYECKOTO
TOKaA.

DJIEKTPOJIBIXKYIAasi CUJIa U BHYTPEHHEE COMPOTHUBJIECHHWE MCTOYHUKA TOKAa. 3aKOH
Owma 1714 MoMHOM (3aMKHYTOM) AJIeKTpruecKor uenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPIBIX METALIOB. 3aBUCUMOCTh COIMPOTUBIICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBoarku. CoOCTBEHHAS M IPUMECHAS POBOAMMOCTD TOJIYIPOBOIHUKOB.
CaoiictBa p—N-tiepexoza. [1oaynpoBoAHHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAX U PACIUIaBaX 3JICKTPOJUTOB. DIEKTPOJIUTHUECKAS
JUCCOIUALIMS. DIIEKTPOJIU3.

DneKTpuiecKkuii TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psii.
Monnus. 11na3zma.

TexHuyeckre ycTporcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKU TOKa, AJIEKTPOHArPEeBATENbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIILHbBIE

11
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npudOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbI JUOJ, TEPMHUCTOPHl U
(bOTOPE3UCTOPHI, TTOTYTIPOBOJHUKOBBIN AMO/I, TaIbBAHUKA.
Jlemoncmpayuu

N3MepeHne cuilbl TOKA U HAIPSHKCHUSL.

3aBUCUMOCTH COMTPOTUBIIECHUS IUIUHIPUYECKUX TPOBOIHUKOB OT JUIMHBI, ILTOIIAAH
MONEPEYHOr0 CEYEHUS U MaTepHaa.

CwmenianHoe CoeIMHEHUE MTPOBOAHUKOB.

[Ipsamoe  wW3MepeHHe  BIEKTPOIBHXKYyIIeW  cuibl. KopoTkoe — 3aMbIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.
Yyenuueckuii sxcnepumenm, nabopamopusie pabomul U3ydenue

CMEIIaHHOI'O0 COEAUHEHUS PE3UCTOPOB.

N3mepenne SIEeKTPOABMKYIIEH CHUJIbI MCTOYHHKA TOKA W €ro BHYTPEHHETO
COIPOTHUBJICHUS.

HaOnronenue anexTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca usuku 0a30Boro ypoBHs B 10 kjacce oCylecTBIsETCA ¢ YUYETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTEeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHUEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHUE, HAyYHBIH (DakT, runoresa, Gusnyueckas BeIMYMHA, 3aKOH, TEOpUS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMbl YpaBHEHHH, JUHeWHas (yHKkuus, napadoua,
runep0oia, ux rpa@uKyd ¥ CBOMCTBA, TPUTOHOMETpUYECKHUE QYHKIIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhI M UX
IPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHuuyeckoe [BHXKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHABI TEIUIONEpeaaun, TEIIOBOE PaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: IHCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJN, XKUIKOCTEW W Ta30B,
IIEKTPUYECKHUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLHUALINS, FalbBaHUKA.

l'eocpagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HMCIOJIH30BAHMEM MEXaHU3MOB, YUET
TPEHUS! B TEXHHUKE, MOAIIMIHUKYU, MCIOJb30BAHUE 3aKOHA COXPAHEHUS MMITYJIbca B

12
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TeXHUKe (pakera, BOJOMET WM JpPYyTue), ABUTATENIb BHYTPEHHErO CrOpaHMs, MmapoBas
TypOHHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYYSHHS] COBPEMEHHBIX
MaTeprajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH, IJIEKTPOCTATUUYECKAS
3allUTa,  3a3€MJICHHE  DJIEKTPONMPUOOPOB,  KCEPOKC,  CTPYWHBIA  MPHUHTED,
3JIEKTPOHArpeBaTENbHBIE TPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBaHHUKA.

11 KUJIACC Pa3nea 4. JjIeKTPOANHAMUKA

Tema 3. Maznummnoe noje. INeKMPOMAZHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3amMoaelcTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHOE
noyie. Bekrop MarHUTHOW WHAYKUWH. [IpuHUMN Cyneprno3WlUM MarHUTHBIX MOJEH.
JIvHnn MarauTHOM MHAYKUMA. KapTiHA TMHUI MAarHUTHOW MHTyKIIMH TOJIS IIOCTOSIHHBIX
MarHuTOB.

MaruutHoe 1noJsie MPOBOAHUKA ¢ TOKOM. KapThHa NMHUNA MHIYKIUH MArHUTHOTO
NOJISL JUTMHHOTO IIPSIMOTO MPOBOJAHKMKA M 3aMKHYTOT'0O KOJIBLIEBOT'O ITPOBOIHUKA, KATYIIKA
¢ TokoM. OnbIT Opcrena. BzanMmoaeicTBue npoBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna JlopeHia, €€ MOIyb W HampaBJICHUE. [[BMKEHUE 3apsHKEHHOW YacCTHIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBneHnE 3IEKTPOMArHUTHOW MHAYKIMHA. [I0TOK BEKTOpAa MarHUTHOM MHIYKIIVH.
DONEeKTPOABIKYLIAs CHUJIA HHIYKIHH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunnu Papanes.

BuxpeBoe »snektpuyeckoe TMoje. OIEKTPOABMKYIAs Cujla WHIYKUUU B
IIPOBOJHUKE, JIBUKYILEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IIOJI€.
IIpaBuino Jlenna.

NHayKTUBHOCTS. SIBienue CaMOWHIYKIIHH. DIIeKTPOABMKYIIIAs cuiia
CaMOWHIYKIIUH.

3Hepr1/m MAarumMTHOI'O ITIOJIA KaTYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne ycTpoHCTBa M NMPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
ANIEKTPOMArHUThI,  AJIEKTPOABUTATEIb,  YCKOPUTEIM  DJIEMEHTapHBIX  YaCTHII,
WHYKIIMOHHAS TI€Yb.

Jlemoncmpayuu
OnbIT Opcrena.
OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.
JIvHUYM MHIYKIIMA MarHUTHOTO TIOJISL.
B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.
Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.
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SIBneHUE IEKTPOMarHuTHOW MHAYKIIHH.

IIpaBuio Jlenna.

3aBUCUMOCTb DJIEKTPOABMKYILIEH CHIBI HHIAYKIUMU OT CKOPOCTH W3MEHEHUs
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomwl zyduenue
MAarHUTHOTO TOJISl KaTYIIKU C TOKOM.

UccnenoBanue neiicTBUsi HOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBanue
SIBJICHUS 3JIEKTPOMArHUTHOM WHYKIIUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHWYeCcKue Koyiebanus. ["apmMoHndeckue
kosnebOanus. [lepuon, vacrora, ammuutyna u (aza kosnedanui. [IpyKHMHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHUX KosieObanuit. IIpeBparenue
SHEPIruu MPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbhbiii KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHUs B UICAIbHOM
KOJIe0aTEeTbHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU
kosnebanusimu. Gopmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UACATBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoJjieOaHUsIX. BBIHYXJIEHHBIE MEXaHUYECKHE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUs.

Ilepemennsbiil TOKk. CHHYCOMIAIBHBINA NEPEMEHHBIA TOK. MOITHOCTH TEPEMEHHOTO
TOKa. AMIIIUTYTHOE U JIEUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepegaya W MOTpPeOICHUE AICKTPUUYECKOU
SHEPIUM. OKOJIOTMYECKUE PHUCKU TpPU TPOU3BOACTBE dJIEKTpodHepruu. KymbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBa U MPAKTUUYECKOEC MPUMEHEHHUE: IJIEKTPUUECKUN 3BOHOK,
TEHEepaTop NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeaay.

Jlemoncmpayuu
HccnegoBanne mnapaMeTpoB  KojeOATeNbHOM CUCTEMBbI  (NMIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHui.
UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.
Habmonenue pe3onanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuwinorpaMMsl (3aBUCUMOCTH CWJIBI TOKA U HANpPSDKEHUST OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.
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Pe3onanc mnpu  mMOCNIENOBATEILHOM  COCJUHEHUU  PE3UCTOpPA,  KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpoInepe1ayn.
Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

UccnenoBanue 3aBUCUMOCTH TIEPUOJIA MAJIBIX KOJIEOAHUM TPy3a HA HUTHU OT JJIUHBI
HUTHU U MacChl rpy3a.

HccnegoBanne NEepeMEHHOrO TOKa B LIEMH M3 IOCJIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumon. CkopocTb
pacnpocTpaHeHus U JijTuHa BoJiHbL. [lonepeunbie v poaoibHbIe BOJIHBL. IHTEpdepeHus
U AUpaKIysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3Iy4EHUS DSJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuenrtauust BektopoB E, B, v B anekTpomarHuTHoN BoiHe. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPa)X€HUE, MPEJIOMJICHUE, MoJsapu3anus, Audpakius,
unTepdepenius. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[[lxama »7IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHWE SIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOILIECH CPEbI.

TexHuueckne yCTpOWCTBA UM MOPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, VYJIbTPA3BYKOBasg JHArHOCTHMKAa B TEXHUKE W MEIOULMHE, pajap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Llemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6umromieecst Teo0 Kak UCTOYHHK 3BYKa.

Habmronenue otpaskeHus U PEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HaHC.

HaGumoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTBHI TOHA C aMIUIUTYION M 4acCTOTOM
KOJIeOaHUM.

HccnegoBanne CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE,
noJisipu3arys, Tudpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuxa
I'eomerpuueckas ontuka. [IpsmonuHeiHOe paCIIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. Jlyu cBera. ToueuHbIi1 HICTOYHUK CBETA.
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OtpaxkeHre cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue u3z00pakeHUd B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN NTOKa3aTeb
npenomiienus.  [lomHoe BHYTPEHHEE oTpaxkenue. [IpenenpHpiin yIoJ

MOJIHOTO BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoie u paccenBaroniye JUH3bl. ToHKas auH3a. OKYCHOE pacCTOSHUE U
omnTUYecKas cuia TOHKOM nuH3bL. [locTpoenme wu3oOpakeHHid B cOOMpAIOUINX U
paccenBarommx JuH3ax. @opmysia TOHKOH JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBas onrtuka. MHTepdepenuus cera. KorepeHTHble MCTOYHHUKHU. Y CIOBUSA
HaAOJIIOJIEHUS! MAKCUMYMOB M MUHUMYMOB B HHTEP()EPEHIMOHHOW KapTHUHE OT ABYX
CUH(DA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. HudpakiuoHHas peméTka. YcloBUE HAOIIOACHMS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus caera.

TexHruecKue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: OUKH, JIyla, (hoToanmnapar,
IPOEKIMOHHBIN anmapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS
pEIETKA, MMOJIIPOUL.

Jlemoncmpayuu

[IpssMONMHENHOE pPacHpOCTPAHEHUE, OTPAXKEHHWE W  IPEIOMIICHUE  CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeniinm cpera.

Habmronenue audpakiuu ceera. Habmoaenue
JMCIIEPCHH CBETA.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.
[Tonyyenue cnekTpa ¢ mOMOIIbI0 AUGPAKIUOHHON PEIETKY.
HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl
N3mepenune nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue cBoicTB n300paskeHuit B muH3ax. HabmoaeHnue
TUCTIEPCUH CBETA.
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Pa3nesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH

I'paauiel IPUMEHHMOCTH KJIACCHMYECKOM MeXaHuku. [locTynaTel crienuanibHOU
TEOPUH OTHOCHUTEJIBHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CBETa B BaKyyMe,
IIPUHIMI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHME BPEMEHM M COKpAILECHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PESITUBUCTCKON YaCTHLIBI.

CBs13b MacChl ¢ SJHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHULIbL. DHEPTHSI ITOKOSI.

Paznen 7. KBanToBasi pusuka Tema 1.
dnemenmuvl KEAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEprum POTOHA C €r0 YaCTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinegoBanue ¢Gotodpdexra. Onbitel A.I'. CroseroBa. 3aKOHBI
doTodpdexra. VYpaBHenune OuHmTeriHa mua  Qororddexra. «KpacHas rpaHHLIa»
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1.H. JleOGenena.

XHUMHYECKOe ICHUCTBUE CBETA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORJIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

doT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTodhdeKTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgpens atroma Tomcona. OnbiThl Pesepdopaa no paccestHuio o-4acTHil.
[Tnanerapnas mozaens atoma. [loctynarel bopa. U3nydenue u nornomenue GpoTOHOB
IIPU EPEXOJIE aTOMa C OJHOIO YPOBHS YHEPTUU Ha Apyroi. Buael ciektpos. CiekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoucTtBa uyactul. Bomubsl ne bpounsa. KopnyckynsipHOo-BOIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YECHHE.

TexHuueckue yCTpOMCTBAa U NMPAKTUYECKOE IPUMEHEHUE: CHEKTPAJIbHBIA aHAIU3
(cieKTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopra.

OnpenenexHre JJIMHBI BOJIHBI J1a3epa.
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Hab6nronenue nuHelyaThIX ClIEKTPOB u3ydenus. Jlazep.

Vuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE  CIOXKHOCTh CTpoeHus  sapa. OTKpbITHE

PadIOaKTHUBHOCTH. OnBITHI Pe3ep(bopzla 110 OIIPCACIICHUIO COCTaBa PAAUOAKTUBHOI'O
H3JIYUYCHUA. CBoiicTBa aﬂb(ba-, 6€Ta-, raMmMa-u3iIydCHHU:A. Bmusnaue PaaAnOaKTUBHOCTH HaA
JKUBBIC OPIraHU3MEI.

OtkpeiTHe TpoTOHa M HeWTpoHa. Hykionnas wopnens siapa [eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydeHue.
3aKOH paJOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

Anepubiit peakrop. Tepmosiaepusiii cuntes. [IpoOiaemMbl U MEPCHIEKTUBBI SIIEPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTalbHbIE B3auMOJIeicTBUA. EAUHCTBO (u3nueckoii KapTUHBI MUpA.

TexHuyeckne yCTpPOWCTBA M MPAKTUUYECKOE NPHUMEHEHHE: IO3UMETp, Kamepa
Bunibcona, siiepHblil peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHUA acTpoHOMMH. [IpuKiaJHOE W MHPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMUH.

Bup 3Bé3nnoro HeOa. Co3Be3aus, spKUe 3BE3/IBI, TUTAHETHI, X BHIAMMOE JIBHKCHUC.

Comnneunas cucrema.

Counnrne. ConHeyHas akTUBHOCTh. IcTounuk 3Heprun ComHia v 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[uarpamma «CeKTpaIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM MOCJIEI0OBATEIIFHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]1 TJIaBHOU
nocieaoBaTeabHOCTU. BHyTpeHHee ctpoeHue 3BE3. COBpEMEHHbBIE MPEACTABICHUS O
MPOUCXOXKIACHUM U HBOOIMUA COMHIIA U 3BE3/1. DTAllbl )KU3HU 3BE3/I.

Muieunsiii [TyTs — Hama ["anaktuka. [lonoxxenue u nukenue Comnnua B ['anakTuke.
Tunbl ranakTuk. Paguoramaktuku v kBa3zapbl. YEpHbIE NBIPHI B iApax rajJakTHK.
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Bcenennas. Pacimupenue Beenennoit. 3akon Xa06sa. Pazderanve ramakTuk.

Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M  C  HMCIOJB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI ONIPEICTICHUS MOJ0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro NMoylapus U SpKue 3BE3/bI.

Habmronenus B treneckon Jlynsl, uranet, Mieunoro I1ytu.

O6o01maromee NOBTOPeHUE

Ponb ¢u3uku 1 aCTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COI[UATILHON U
TUUYECKOHN cepax NeATeIbHOCTH YEJIOBEKa, poJib U MECTO (PU3UKU M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTHUHE MHpA, poJib (PU3MYECKON Teopuu B (HOPMHPOBAHUU
NPEACTABICHU O (PU3MYECKOW KapTUHE MHUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o01LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca Gusnuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIsSETCs C yUETOM
COJICPKATENIbHBIX MEXIPEAMETHBIX CBSI3€M ¢ KypcaMH MaTeMaTUKH, OMOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemuvie noHsimusi, CBSI3AHHBIE C WM3YYEHUEM METOJIOB HAYYHOTO
MO3HAHMS: SIBJICHUE, HayYHBIN (DaKT, TUIOTE3a, (PU3HUecKas BEIMIMHA, 3aKOH, TEOPHS,
HaOJI0ICHHE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: peuieHue CUCTEMbl YpPaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIUU:
CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOCKIHM HA OCH KOOPAWHAT, CIIOKEHUE BEKTOPOB, MPOU3BOJHBIC
JIEMEHTAPHBIX (PYHKIIUN, TPU3HAKK TIOJI00MS TPEYTOJIBLHUKOB, OMPEETICHHUE TUIONIaan
IJI0CKUX (puryp u oobéma Ted.

buonoeus: >nekrpudeckue SBICHUS B )KUBOW MPUPOJIC, KOJICOATETHHBIC TBUKCHUS
B JKMBOW MPUPOAE, ONTUYECKUE SIBIICHUS B KMBOMW IPUPOJE, NCHUCTBUE pAJAUALIMM Ha
JKHBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAs CTPYKTypa TBEPIABIX Tel,
MEXaHH3MbI 00pa30BaHUs KPUCTAIUIMUCCKON PEIIETKH, CIICKTPAIbHBIM aHAIH3.

leoepaghusn: marHuTHBIE MOJIOCAa 3€MJIH, 3aJI€KU MArHUTHBIX Py, (OTOCHhEMKA
3€MHOM OBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonocus:  NAHWUM  DJIEKTPOIEpEdAy, TEHEpATOp  IEPEMEHHOrO  TOKa,
AIEKTPOIBUTATEIb, UHIYKIMOHHAS M€4b, Pajap, paIuONpUEMHHK, TEIEBU30D, AHTEHHA,
tenedon, CBY-neub, mpoeKIMOHHBIH almnapar, BOJIOKOHHAs ONTHKA, COJTHEUHAs OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yueOHoro mpeamera «®Dusumka» Ha ypOBHE CpPEIHETO OOIIEro
oOpa3oBaHusi (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHHE CICAYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mnpeameTa «DU3HUKa» JOJKHBI
OTpaXkaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOY4YalOIIUXCA  PYKOBOJICTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEH TMO3MIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKIC€HUI, COOTBETCTBYIOIIUX TPATUITMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpPEHUE >KU3HEHHOTO OIbITa W OIbITa
JNEATEIBHOCTH B TPOLIECCE pPEaTU3allMi OCHOBHBIX HAaNpaBJICHUN BOCHUTATEIbHON
JCSATCIIBHOCTH, B TOM YHCJIC B YacTH: 1) rpaskIaHCKOTo BOCIIUTAHUS:

C(l)OpMHpOBaHHOCTB r‘pa;xz[aHCKoﬁ IIO3UIITNHN o6yqafomer0c51 KaK aKTUBHOI'O 1

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

MIPUHATHE TPaIUIIMOHHBIX 00I11eYEIOBEYECKHUX T'YMaHUCTHYECKHIX u
JEMOKPATHYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTH B
WHTEpecaxX rpakIaHCKOTO

o0111ecTBa, y4acTBOBAaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEILHON OpraHu3alii; YMEHUE
B3aUMOJIEMCTBOBATH C COLMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX

GyHKIUSIMU YW Ha3HAYE€HUEM; TOTOBHOCTh K TyMaHUTapHOW H
BOJIOHTEPCKOM NEATENBbHOCTH; 2) NAaTPUOTUYECKOI'0
BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh POCCUHUCKOW Tpa)kAaHCKOW HWJIEHTUYHOCTH, NaTPUOTU3MA,
LIEHHOCTHOE OTHOIIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, TOCTHXKEHUAM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IMOBEIACHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YUCJIE B AEATEIBHOCTH YUYEHOTO;
OCO3HAHKE JITYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OyayIiero; 4) 3cTeTn4eckoro
BOCIIMTAHUA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
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npucyiero pu3nyeckoi Hayke;

5) Tpy10BOro BOCIUTAHMA:

UHTEpPEC K paziuyHbIM cepaM NpodecCHOHATIBHON NEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOI U TEXHUKOW, YMEHHUE COBEPILATh OCO3HAHHBIN BHIOOP Oymymiei
npodeccuu M peaau30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI; TOTOBHOCTh U
CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHUIO B 00JIACTH (PU3UKU

Ha MPOTSKCHUU BCCH KU3HU; 6)
IKOJIOTHYECKOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH SKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHKE TTI00ATLHOTO XapaKTepa

OKOJOI'MYCCKHUX HpO6JI€M; IUIAHUPOBAHUC N OCYIICCTBICHUC I[GﬁCTBHﬁ B OKpY)K&I-OIHGIZ
cpeac Ha OCHOBC

3HaHUA HGHGP'I YCTOIZHHBOFO Pa3BUTHA YCIIOBCUCCTBA,
PacmnpeHHe OIIbITa ACATCIIBHOCTU AKOJIOTHUECKOM HarpaBJICHHOCTH Ha OCHOBC

UMEIONUXCSl 3HAHUN 110 (pH3HKe; 7) HEeHHOCTH HAYYHOI0 TMO3HAHMS

C(l)OpMPIpOBaHHOCTI: MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO

Pa3BUTHA CI)HSHHGCKOﬁ HayKH; OCO3HAaHNC NCHHOCTHU H&y‘—IHOﬁ ACATCIBbHOCTH, TOTOBHOCTbD
B IIPOLCCCC H3YUCHUA (1)I/I3PIKI/I OCYHICCTBJIATE IIPOCKTHYIO M HMCCIICAOBATCIILCKYIO
ACATCIbHOCTD HHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbLHBIC YHUBepcajJbHbIE yqeﬁnble nencTBud ba3oBble
Jornyeckue JecTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYalIM3UPOBATh MPOOJIEeMy, pacCMaTprBaTh

e BCECTOPOHHE; OMPEEATh IENH IeITeTbHOCTH, 331aBaTh apaMeTPhl U KPUTEPHUH HX
JTOCTIKCHHUS, BBISBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEYMSI B PAacCMaTPUBACMBIX
bu3uIecKux

SBJICHUSIX; pa3pabaThiBaTh IJIAH PEIICHUs MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCS

MAaTCPUAJIBHBIX W HCMATCPHAJIBHBIX PECYPCOB; BHOCHUTH KOPPCKTHBLI B JACATCIBHOCTD,
OLOCHMBATb COOTBETCTBUC PC3YJIbTATOB

LEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUI JIEATEIBHOCTH; KOOPAMHUPOBATH U BBIMOJIHATD
paboTy B YCIOBUSIX PEabHOI0, BUPTYAJILHOTO U

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;, Pa3BUBATh KPEATHBHOE MBIIIJICHUC
NpU PEIICHUM >KU3HEHHBIX TMpoOsieM. ba3oBble uHccienoBaTeIbCKUe
NeHCTBUA.

BJIaACTDb Hﬁy‘-IHOfI TepMHHOHOFHeﬁ, KIIFOYCBBIMU IIOHATHAMHA U MCTOAaMH
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@HBHHGCKOﬁ HAaYKH, BJIaJACTb HABBIKAMH y‘le6HO-I/ICCHe,ZIOBaT€JIBCKOﬁ 141 HpOGKTHOﬁ
ACATCIBHOCTHU B obmacTu (I)I/I3I/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
IMIOUCKY MCTOJOB PCHICHUSA 3a/1a4 (1)PI3HLIGCKOFO COACPpKaHUA, IPUMCHCHUIO PA3JIMIHBIX
MCTOOOB ITIO3HAHUA,

BJIaJACTb BHAAMH  ACATCIIBHOCTH 110 IIOJYYCHHUIO HOBOI'O  3HAHUA, €ro

WHTEPIPETALUN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX CUTYAIlUSIX, B
TOM YHCIIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKHU; BBISBIATH IPUUUHHO-
CJIEICTBEHHBIC CBSI3M M aKTyaJIU3UPOBATh 3aJady, BBIABUTATh TMIOTE3Yy €€ pelieHus,
HAXOJIUTh aPTYMEHTHI JIJISl JOKA3aTeILCTBA CBOUX YTBEPIKICHUH, 3a71aBaTh MapaMeTPhl U
KPUTEPHUH PEIICHUS; aHAIM3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHUS 3a/1a4ul PE3yJIbTAThI,
KPUTHYECKA

OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX; CTABUTH

1 (popMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbLHOMN
NeSATEILHOCTH, B TOM YHCIIE MPU U3YYEHUU (DU3UKU; 1aBaTh OILICHKY HOBBIM CUTYaIIHsIM,
OIICHUBATh TMPUOOPETEHHBIM OMBIT; YMETh IEPEHOCUTh 3HaHUSA 10 (u3uke B
MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTel; BBIABUTATH HOBBIC UJCH, IPEAiaraTh OPUTHHAIBHBIE TTOIXO0/IbI
U PCIICHUS, CTaBUTh MPOOJIEMBI W 33JIa4yH, TOMyCKAIOIINE aJbTEPHATHUBHBIC PEIICHUS.
Pabora c nndopmanueii:

BIAJ€Th HaBBIKAMHU TMOJy4YeHUs UHPOpPMAIUU  (PU3UYECKOTO  COAEpPKaHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSITEIbBHO OCYIICCTBIISITh TIIOWCK, aHaJu3,
CHUCTEMAaTHU3AIINIO U UHTEPIPETAIIMIO HHPOPMALIUU PA3TUIHBIX BUIOB U (OpM
MPEICTABIICHUS; OIEHUBATH JOCTOBEPHOCTh

uHbopMaIny;

UCIIOJIb30BATh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
pelIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AlMOHHBIX 3ajad C
cobimofeHneM TpeOOBaHUN  SPrOHOMHMKHU, TEXHHKA O€30MaCHOCTH, TUTHUEHHBI,
pecypcocOepexeHus, TMpaBOBbIX M OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30MacHOCTH; CO3AaBaTh TEKCThI (PM3MUECKOTO COACPKAHUS B Pa3IMIHBIX (popMaTax ¢
y4éTOM Ha3HaueHUs WHOOpPMAIMU W IEJICBON ayJuTOpWH, BBIOWpas ONTHMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIbHBIC yqeﬁﬂme JNefCcTBUS:

OCYILIECTBIIATh OOIEHHE Ha ypokKax (PU3UKK M BO BHE-YPOUHOU JEATEIBHOCTH,
pacno3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX CHUTYallUd M CMST4aTh KOH(JIMKTHI,
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOO TOUKY 3pPEHHS C UCTIOIb30BAHUEM S3bIKOBBIX
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CPEACTB; MOHUMATh U HUCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM UM MHAMBUILYAIBHOU
paboThI; BEIOMpPATh TEMATUKY U METOJbI COBMECTHBIX JEUCTBUN C YUETOM OOIIUX
UHTEPECOB,

Y BO3MOKHOCTEM KaKJI0TO YI€HA KOJUIEKTHUBA;

PUHUMATH L€ COBMECTHOM AEATEIIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHS MO €€ JOCTUKECHUIO: COCTABIIATH IUIAH JICUCTBHM, PACTIPENEIISATH POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYXJaTh pE3yJIbTaTbl COBMECTHOM pabOThl;  OLICHUBATh
KaueCTBO CBOET0 BKJIAJa U KAXKJIOT0 YYACTHHUKA KOMAH bl B OOIINI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; MpeasiaraTh HOBBIE MPOEKTHI, OLEHUBAThH
M€ C TIO3ULIHAM HOBHU3HBI, OPUTHHAIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH;
OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaALUSX,

IPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIMAaTUBHBIM.

Pel‘y.]IﬂTI/lBHbIe YHUBEPCAJIBHDLIC y‘leﬁHbIe }]CﬁCTBHH
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIBHYIO AESATEILHOCTD B 00J1aCTH (PU3UKH
Y aCTPOHOMUH, BBISBIISATH MPOOJIEMBL, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33Ja4U;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIICHUs] Pacu€THBIX M KAUYECTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHS TPAKTUYECKON PabOTHI ¢ y4ETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPENNOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYalUsIM; PACIIUPATh PAMKH
y4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTEHHIA; IenaTh OCO3HAHHBIM BBIOOD,
apryMEHTHPOBaTh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTh
3a pelieHue; OLICHUBATh

PUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO PYAULIMK B 001aCTH (PU3KKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBI HMHTE/UIEKT: JaBaTh OLEHKY HOBBIM CHTYaLlUsIM,
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJBTATOB LEIAM; BJIAJACTh HABBIKAMHU I103HABATEIBHOU
pedaexkcun Kak 0CO3HaHUSI COBEPILIAEMBIX

JEUCTBUI U MBICIIMTENBHBIX ITPOLIECCOB, UX PE3YyJbTATOB U OCHOBAHUM; MCIIOJIB30BAThH
npuémbl pedIeKCUn JUIsl OLEHKH CUTYyalllud, BBIOOpa BEPHOTO

pELIEHUsI; YMETh OLIEHMBATh PHUCKH W CBOEBPEMEHHO NPUHUMATh PELICHHUS MO HX
CHIKEHHIO; IPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU AHAIA3E PE3YJIbTATOB
JesITeIbHOCTH; MPUHUMATD €051, TOHMMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;
[IPUHUMATh MOTUBBI U @pT'YMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.
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B mporecce AOCTHIKEHMS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS MPOTPaMMBI IO
bu3uKe 715 YPOBHS CPEAHETO 00111ero 00pa3oBaHus y 00yJarOIINXCS COBEPIICHCTBYETCS
OMOITUOHAIBHBIA WHTEIUICKT, TPEANOIararoInui copMUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHON c(epbl, OBITh
YBEPEHHbIM B ce0e; caMOperyJMpoBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBENEHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOLIMOHAJIBHBIM HW3MEHEHUSM M MpPOSABIATH TMOKOCTb, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHMIO LIEJIM U YCIIEXY,
ONTHUMH3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXO/Sl U3 CBOMX BO3MOXHOCTEH;
HIMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTHh MOHUMATh 3MOIIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 IMpPH OCYIIECTBICHUH OOILEHUS, CIOCOOHOCTh K COYYBCTBHUIO H
COIEPEKUBAHMIO; COLUAIBHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBAaTh
OTHOILEHUS

C APpYIruMHu JIXOAbMHU, 3a6OTI/ITBC5I, IMPOABIIATE HHTCPEC U pa3pClIaThb KOH(l)JII/IKTI)I.

HHPEAMETHBIE PE3YJIBTATDBI

K xoHny o0yuenuss B 10 kJj1acce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poJib U MecTo (Uu3Mku B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MHpa, B pPA3BUTUM COBPEMEHHOM TEXHUKH W
TE€XHOJIOTUM, B MPAKTUYECKOW JACSATEIbHOCTH JIFOACH; YUUTHIBATh TPAHUIIBI TPUMEHEHUS
M3YUYEHHBIX (U3NUECKUX MOJCNIe: MaTepualbHas TOYKa, WHEpIUAJIbHAS CHUCTeMa
oTcuéra, abCOJIFOTHO TBEPIOE TETO0, UICATbHBIN I'a3, MOJIEJIN CTPOSHHUS ra30B, )KUJIKOCTEH
U TBEPABIX TEJ, TOUCUHBIM JICKTPUUYCCKUM 3apsii NMpU pelieHur (PU3NUECKUX 3ajad;
pacro3HaBath (PU3MUECKUE SBJICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKH,  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUHM  CTPOEHHsS  BEUlecTBa U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KCHUE,
CBOOOJIHOE TIAJICHHUE TEJI, JBMIKEHUE TI0 OKPYXHOCTH, MHEPIIMS, B3aUMOJCHCTBUE TEII,
muddy3usi, OpOyHOBCKOE JBMKCHHUE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEJ, N3MECHCHUE
o0béMa Ten TpuU HarpeBaHuM (OXJIAXKJEHWUM), TEIJIOBOE paBHOBECHE, HCHapeHUE,
KOHJICHCAIus, TUIaBJIEHHUEe, KpUCTAILTMN3alUs, KUTIEHUE, BIIAXKHOCTh BO3/1yXa, OBBIIIICHUE
JABJICHHS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpamu
COCTOSIHMS Tra3a B H30MpoLeccax, AJIEKTpU3alus TeJl, B3aUMOJACHCTBHE 3apsiioB;
OTHCHIBATh MEXaHUYECKOE JIBUKEHUE, UCTIONB3Ys (DU3NIECKHE BEIMUMHBI: KOOPIUHATA,
IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Tena, Cuila, HUMIIYJbC Tena,
KHHETHYECKas SHEPTHs, MOTEHITMATbHAS YJHEPT U, MEXaHWUIECKas paboTa, MeXaHUIeCKas
MOIIHOCTb; MPH OMHUCAHUM MPABUIBLHO TPAKTOBATH (PU3NYECKUNA CMBICI UCTIONB3YEMBIX
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BEJIMYMH, UX O0O03HAYEHMs] U €IUHUIIbI, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIIUE JTAHHYIO
bu3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

ONMCBHIBATh U3YYECHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJIICHHUSI, HCIIOJIb3YSI
¢usznyecKkre BEIWYUHBL: JAaBIICHUE ra3a, TeMIIepaTypa, CpeIHssl KHHETHIeCKasi SHEPTHUst
Xa0TUYECKOIO  JBIKCHHUSA MOJIEKYJI, CpEJHEKBagpaTU4yHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasza, KO3(Q(UIMEHT IMOJIE3HOrO
JEHCTBUS TEIJIOBOIO JBUTATENsl; IPU ONMCAHUM MPABUJIBHO TPAKTOBaTh (PU3UUYECKUMN
CMBICIT UCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHWs] U EAUHMIIBI, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C JIPYTUMHU BEJIWYMHAM; OMUCHIBATH
U3YUYECHHBIC JJICKTPUUECKUE CBOKCTBA BEILECTBA U MIEKTPUYECKUE
ABJIEHHUS (TIPOLECCHI), MCHOJIb3Yd (DU3UUECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD NOJIS, MIOTEHIUAN, PA3HOCTh IOTCHIIMAJIOB; IIpU
OMMCAaHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI MCIOJIb3YyEMbIX BEJIUYMH, MX
0003HAUEHUA M €AUHUIBI, YKA3bIBATh ()OPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3UUECKYIO
BEJIMUYMHY C IPYTMMH BEITUYMHAMU; aHAJIM3UPOBATh (PU3NUECKHUE TPOLECCHl U SBICHUS,
UCHOJIB3Ys PU3NYECKUE 3aKOHBI

U TPUHLMIBL 3aKOH BcemupHoro tsarorenus, [, II m Il 3akomsl HeroToHa, 3akoH
COXpAaHEHUsI MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHLUII
CYNEpIO3ULIMK CWJ, NPUHLMI PABHONPABHS HWHEPUHUAIBbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHEeW KHWHETUYECKOM SHEpPrHMHM TEIUIOBOTO JIBMXKEHHMSI MOJIEKYJT € aOCOIMIOTHOMN
TEMIIEpaTypoOi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pasinuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO0
MaTEMaTUYECKOE BbIPAXXEHUE U yCJIOBHsS (TpaHulbl, O00JacTH) MNPUMEHUMOCTH;
OOBACHITH OCHOBHBIE MPUHIIMIIBI ACHCTBUSL MAIIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pasziuyarh YCIOBUS UX O€30IaCHOr0 HCIOJIb30BaHUS B IMOBCEAHEBHOM
KU3HHU;,  BBIMOJHATH HKCIEPUMEHTHI MO HCCIAEAOBAaHUIO0 (PU3MYECKUX SBJICHUU U
IIPOLIECCOB C HCIIOJIB30BAHWEM IPSMBIX, W KOCBEHHBIX HM3MEpPEHUM, IpU 3TOM
dbopmynupoBath MpoOaemMy/3agady M TUIOTE3y Y4eOHOTO HKCIEPUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOI0 000pYyIOBaHMS, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI; OCYIIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPEHUS (PU3MUYECKUX BEIMYUH, MPU
TOM BBIOMPATHh ONTUMAJIbHBIN CIIOCOO M3MEPEHUS U UCTHOJIb30BATh U3BECTHBIE METO/IbI
OLICHKM TOTPEIIHOCTEW M3MEpPEHU; UCCIEA0BATh 3aBUCUMOCTH MEXAY (PU3HUECKUMU
BEJIMYMHAMHU C MCIOJIb30BAHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PMKCUPOBATH PE3YJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH
B BU/Ie TAaOIUIT ¥ TpauKOB, JAEJIaTh BEIBOBI IO PE3YJIbTaTaM UCCIICIOBAHUS; COOII0IaTh
npaBuiia 6€30MacHOro Tpy/ia Ipy MPOBEACHUH UCCIEI0BaHUI B paMKax

y4e0HOT0 AKCIEPUMEHTa, Y4eOHO-UCCIeI0BATEIbCKON U MPOEKTHOM AESITENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpAaTOPHOTO 000PYIOBAHUS;, pEIIATh
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pacuéTHble 3a/a4dl C SIBHO 3a/laHHOM (PU3MYECKOW MOJEINBIO, UCHOJB3Ys (PU3NUYECKUE
3aKOHBI W TPUHLMUIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJauyd BbIOMpaTh (PU3UUECKYIO
MO/JI€Jb, BBIIEIATH (PU3NUECKHUE BETUUNUHBI U (OPMYJIbl, HEOOXOAUMBIE IS €€ PELeHUS,
IPOBOANUTH PACUEThl U OLEHUBATh PEAJBHOCTH IMOJYYEHHOIO 3HAu€HUs (PU3NUYECKOM
BEJINYMHBIL; pemarb Ka4eCTBECHHBIC 3a1a4u: BBICTPaNBaTh JIOTUYECKHU
HEIIPOTUBOPEYMBYIO IIEMOYKY pACCYKICHHH C ONOpOM HAa W3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUECKUE SIBICHUS; UCTIOIB30BaTh MIPH PEUICHUH yUYeOHBIX 3a7a4
COBpEMEHHBIE HH()OPMALIMOHHBIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALNUN U IIPEACTABICHHUS
yueOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIINH, TTOTyYEHHON U3 PAa3TUYHBIX HCTOYHUKOB,
KPUTHYECKU aHAIM3UPOBATh MOIyYaeMyt0 HH(POpMaLHIO; IPUBOAUTH IPUMEPHI BKIa1a
POCCHICKUX U 3apyO€kKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi; HUCII0JIb30BATh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU

g obecriedyeHust 0e30MacHOCTU NpU OOpallleHuu C MNpudopamMu U TEXHUYECKUMHU
yCTPOMCTBaMH, N7l COXpPaHEHHs 3I0pOBbS M COONIOACHUS HOPM HKOJIOTHMYECKOTO
NOBEJICHUSI B OKpYXarollel cpene; paboTaTb B IpYIIIE C BBINOJIHEHUEM Pa3IUYHbIX
COLIMAJIBHBIX PpOJIEH, IUIAHUPOBAaTh pabOTy TIpYyNIbl, PAlUOHAIBHO PaCHpPENeNATh
00s13aHHOCTH Y TUIAHUPOBAThH JEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJICKBATHO
OLICHMBATh BKJIAJ] KaXJIOTO W3 YYaCTHUKOB TPYMIbl B PEUICHHE paccMaTpUBacMoOn
pOOJIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMmeTHblEe pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOM JEITEIbHOCTH JIIOAEH, LEIOCTHOCTh W E€IUHCTBO
(bu3MYeCcKO KapTUHBI MUPA; YUYUTHIBATH TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UUECKUX
MOJIeJIeN: TOUSUHBIN
AIEKTPUYECKUHN 3apsi, JIyd CBETA, TOUEYHBIM MCTOYHHMK CBETA, S/IEpHAST MOJEIb aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO siipa TP penieHuu (U3UYEeCKUX 3aj7ad; paclio3HaBaTh
busndeckue sBIeHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB AJICKTPOIMHAMUKHI
Y KBAaHTOBOM (DU3UKU: dJIEKTPUUECKAs TPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUUYECKOE,
MarHuTHOE JEUCTBUS TOKA, B3AaMMOJACHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAS UHAYKIHUS,
JICCTBUE MArHUTHOTO TIOJSi HA TMPOBOJAHUK C TOKOM U JBWXKYIIMHCS 3apsl,
AIIEKTPOMArHUTHHIE KOJICOAHUSI W BOJIHBI, MPSMOJUHEWHOE paclpOCTPAHCHHUE CBETa,
OTpakeHue, TMperoMieHue, uHTephepeHIus, audpakius W MOJIIpHU3alvsi CBETa,
nucriepcusi cBeta, (porosnexkrpuueckuit ddpdext (PpoTodaddekT), cBETOBOE IaBlICHHE,
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BO3HMKHOBEHME JINMHEHYATOTO CIICKTpa aToOMa BOJA0pOoaa, CCTCCTBCHHAA N UCKYCCTBCHHAA
pPaaArOaAKTUBHOCTD,

OTHCHIBATh H3yUYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHIE, MATHUTHBIC,
OTNITHYECKHUE, EKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEl) M DJIEKTPOMArHUTHBIC
sBIICHUS (TIPOIIECCHI), UCTIONB3Ys (PHU3UUECKUE BEIMYUHBI: JICKTPUUSCKUN 3apsii, cuja
TOKa, DJCKTPUUECKOE HAMpPSHKEHHE, JJIEKTPUYECKOE COMPOTHBICHHUE, Pa3HOCTh
MOTEHIINAJIOB, SJICKTPOABIKYIIAs CHila, padoTa TOKA, HHIYKIMsI MATHUTHOTO TIOJIS, CHJTa
Awmrmepa, cwia JlopeHIla, WHIYKTHBHOCTh KAaTYIIKWA, SHEPTUS JIIEKTPUYECKOTO W
MarHUTHOTO TIOJIeH, IEPHOJT M YacTOTa KojeOaHuii B KOiIeOaTeIbHOM KOHTYPE, 3apsi U
cuija TOKa B TIPOLECCe TapPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjiebaHuil, (PokycHoe
paccTosSTHUE W ONTWYECKas CWJIA JIMH3BI, MPU OINWCAHWW TPABWIBHO TPaKTOBATh
(bU3UYECKUI CMBICT MCTIOIB3YEMBIX BEITMINH, UX 0003HAUCHUS M SIUHUIIBI, YKAa3hIBATh
dbopMyIIbl, CBSI3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYHHY C JIPYTUMHU BEIMUYUHAMU,
OTIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS W TMPOIECCHI, HCIONB3Ys (U3HUICCKUE
BEJTUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTa CBETA, SHEPTHS
U UMITYJIBC (POTOHA, IEPUO/] MOTypacaa, YHEPTUs CBSI3U ATOMHBIX SIJIEpP, TP OMMCAHUU
MIPaBUJIHLHO TPAKTOBATH (PU3MUECKHUI CMBICI UCITOJIB3yEMbBIX BEIMUNH, MX 0003HAYEHUS U
CIMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYHUHY C
JIPYTUMHU BEJIMYWHAMH, BBIYHCIATH 3HAYCHUE (DM3MYECKOW BEIWUYUHBI, aHAJTU3UPOBATH
(bu3MYeCcKue IPOIIECCHI U IBJICHUS, UCTIONIB3Ys (PU3MUECKUE 3aKOHBI M TIPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI TIOCIIE0BATEIILHOTO U MAPAIJICIBHOTO COSIUHEHUSI TPOBOTHUKOB, 3aKOH
Jlxoymsi—JIeHnia, 3akoH SJICKTPOMArHWUTHOW WHIYKIMH, 3aKOH TIPSIMOJUHEHHOTO
pacmpocTpaHEHUs CBETa, 3aKOHBl OTPAKEHMsI CBETA, 3aKOHBI TPEIOMJICHUS CBETAa,
ypaBHeHue OiHmTelHHa 1is Qortodrddexra, 3aKOH COXpPAHEHUS DHEPIHH, 3aKOH
COXPaHEHUs UMITYJIbCa, 3aKOH COXPaHEHHS JIEKTPUIECKOTO 3apsiia, 3aKOH COXPAHECHUS
MacCcoOBOTO 4YHMCIa, TMOCTylarthl bopa, 3akOoH paJMOakTUBHOTO pacmaja, MpU 3TOM
pasnuyaTh CJIOBECHYIO (DOPMYTMPOBKY 3aKOHA, €r0 MAaTEMaTH4YEeCKOE BBIPAKEHUE U
yciioBusi (TpaHMIlbl, OOJACTH) MPUMEHHUMOCTH; OIpPECNSITh HAaMpaBlIeHHE BEKTOpa
WHIYKITUA MAarHUTHOTO TIOJISt IPOBOTHUKA
c TOoKoM, cuiibl Ammepa u cuibsl JlopeHIia; CTpOWTh W OMUCHIBATH W300paKEHUE,

cO371aBaeMO€ TUTIOCKHM 3€PKajioM, TOHKOU
JIMH30HM; BBITIONHATH JKCIIEPUMEHTHI IO WCCICIOBAHUI0 (DU3UYECKUX SIBICHUN U
MPOLIECCOB

C WCIIOB30BAaHUEM TPSMBIX, U KOCBCHHBIX H3MEPCHHH: TPH 3TOM (HOPMYIHPOBATH
npoOiemy/3aady ¥ THIOTE3y Y4eOHOTro SKCIIEpUMEHTa, COOMpaTh yCTAaHOBKY W3
MIPEIOKEHHOTO  00OpY/IOBAaHMS, TIPOBOAUTH OMBIT W (HOPMYJIUPOBATH BBIBOJIBI;
OCYIIECTBIIATh TPSMBIE W KOCBEHHBIC W3MEpPCHUS (U3MYCCKUX BEIMYHUH, MPU ITOM
BBIOWPATh ONTHUMAJBHBIN CIMOCO0 W3MEPEHHs] W WCIIOJh30BAaTh H3BECTHBIE METOJIbI
OIICHKH TIOTPEITHOCTEH N3MEPEHUI; UCCIIeIOBATh 3aBUCUMOCTH (PHU3NIECKUX BEIMIUH C
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UCIIOJB30BAHUEM IIPSAMBIX M3MEPEHMN: IIpU OTOM KOHCTPYHPOBATh YCTAaHOBKY,
¢ukcupoBaTh PE3yNbTAThl MOJTYYCHHON 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOJIUI ¥ TpapUKOB, 1€1aTh BHIBOJIBI 110 PE3YyIbTaTaM UCCIIEI0BAHUS;

CO6J'II-OI[aTI) IIpaBHJIa 0e30macHoOTo TpyHda IIpU IIPOBCACHUUN I/ICCJICI[OBaHI/Iﬁ B paMKax

y4eOHOI0 IKCIEPUMEHTA, Y4EOHO-UCCIEA0BATEIbCKON U MPOEKTHOM JEATEIBHOCTH C
WCITOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHUS;, PEIIaTh
pacy€THbIC 3a/1a4d C SBHO 3aJIaHHOW (PU3NYECKOM MOJEIbI0, UCHONB3Ys (pu3nyeckue
3aKOHBI W TPUHIIMIBI, HA OCHOBE aHajIM3a YCIOBUA 3a/Jaud BbIOMpATh (DU3UUYECKYIO
MOJIEITb, BBIACIATHh (PU3NUECKHUE BEIIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE MIJIs €€ PeIIeHNUS,
MPOBOJUTH PAcU€Thl M OIEHHWBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS (PU3HUECKON
BEJINYUHBI; penaTh KaueCTBECHHbIC 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO I1IETIOYKY PACCYXJCHUH C OMOpPOM Ha HM3YUYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTHU U (U3HUYECKHUE SBJICHUS; UCIIOJIH30BATh MPU PEUICHUN YUCOHBIX 3a/1a4
COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUM [JIi TIOMCKAa, CTPYKTYPHUPOBaHMS,
UHTEPNpPETAllUd W TPEJCTaBICHUS Yy4eOHOM M HAy4YHO-MOMYJSIPHON HHPOpMAIIUU,
MOJYYEHHOW W3 Pa3JIMYHbIX MCTOYHUKOB, KPUTUYECKH aHAIMU3UPOBATH IMOIYy4AEMYIO
nHpopMaInio; OOBSICHATh MPUHIMUIBI JCUCTBUS MAalllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB,
pasnuyaTh yCIOBUS WX 0€30MacHOT0 UCTIOIh30BaHUS B IIOBCEITHEBHOM KU3HH;
MPUBOJUTH MPUMEPHI BKJIaIa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU
Y TEXHOJIOTUI; UCIIOJIH30BATh TEOPETUUECKUE 3HAHUS TI0 (PU3HUKE B TOBCEAHEBHOM KU3HU
Uit obecriedeHus 0€30MacHOCTH TMpU OOpalieHuu ¢ OpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXpPAHEHUsI 3J0POBbSI U COOJIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUSI B OKpYXalolie cpesne; paboTarh B TPYIINE C BHIMOJHEHUEM Pa3TUYHBIX
COIMANIbHBIX POJIEH, TUIAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBHO pacHpeesTh
00S13aHHOCTH U TUJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJICKBATHO
OIICHMBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB TPYIIIbl B PELICHHE paccMaTpUBAEMOM
POOJIEMBI.
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10 KJIACC
HaumenoBaunue
No KonnuecTBO OCHOBHBIE BUJBI IEATEILHOCTH
pa3aeaoB U TEM IIporpamMmmHoO€e coaepkaHue
/o 4acoB 00yYarOIIMXCs

y4eOHOT0 MpeMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

1.1

du3znka W  METOIbBI
HAay4YHOT'O TTO3HAHUSA

2

®du3uKa — HayKa O MPUPOJE.
Hayunbie meTopl mo3HaHus
OKPYXKaroUIero Mupa.

Ponp skcnepumeHTa u Teopun B
IIPOLIECCE MMO3HAHUS IPUPOJIBI.

OKCIIEpUMEHT B dusuke.
MopnennpoBanue buznyeckux
ABJIEHUNA W TIporeccoB. HayuHbie
runorespl. dusnveckue 3aKOHbBI U
Teopud. ['paHULBI TPUMEHUMOCTH
¢usznueckux 3akoHOB. [lpuHumn

COOTBETCTBUSL. Pons u wMmecrto
bu3uku B (opMupoBaHuu
COBPEMEHHOW HAay4YHOM KapTHHBI
MHpA, B IIPAKTUYECKOU

JICSITSIbHOCTH JI0ACH

N3yuyeHne Hay4yHbIX (AMIIUPUUYECKUX U
TEOPETHUYECKUX) METOJOB ITO3HAHHUS
OKPYKarOILEro MUpa.

OOcyxaeHue rpaHull IPUMEHUMOCTH
(du3nYECKUX 3aKOHOB U TEOPHIl.
Pabora B rpymne 1o noaroToBke
KOPOTKHUX COOOIIEHUI O POJIK U MECTE
(U3UKY B HayKe U B MPAKTHYECKOU
JEeSITENbHOCTH JIFOJeH. JlemoHcTpanus
aHaJIOTOBBIX U IIU(PPOBBIX
U3MEPUTEIbHBIX TPUOOPOB,
KOMITBIOTEPHBIX TaTYUKOB.

OcBoeHue OCHOBHBIX MPUEMOB PAOOTHI €
udpoBoii 1abopaTtopueit mo pusnke

! Tpu paspaborke paboueil MporpamMmbl B TEMATUYECKOM IUIAHUPOBAHHUM JIOJDKHBI OBITh YYTEHBI BO3MOMKHOCTH HCIOJIB30BAHUS DJIEKTPOHHBIX (LM(PPOBBIX)

O6pa3OBaTeJ'H:HBIX PECYPCOB, ABJIAIOIINXCA y‘{€6HO-M€TOI[I/I"IGCKI/IMH MaTepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6p3,30BaHI/II/I.
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Hroro 1o paszneny

Pa3nen 2. Mexanuka

30



®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

2.1

Kunematuka

MexaHndyeckoe JIBIDKCHUE.
OTHOCUTEIBHOCTH MEXaHUYECKOTO
nBmkeHnsa. CucreMa oTcuéTa.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CpeaHsIs
CKOpPOCTbh, MTHOBEHHASI CKOPOCTh) U
YCKOPEHUE MaTEpUaIbHOM TOUKH,
WX TIPOEKIIMH Ha OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMENICHUMN U CII0)KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 PAaBHOYCKOPEHHOE
MPSMOJIMHENHOE IBUYKCHHE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
nepeMelIeHus] MaTepraaibHOU TOUKH
OT BPEMEHHU.

CBobOomHOe TageHue. Y CKOpEeHUe
CBOOOHOTO TAJICHUS.

KpuBonuneniHoe 1BUXKEHHUE.
JIBM>KeHME MaTEepUaAIbHON TOUKU
110 OKPY>KHOCTH C IIOCTOSIHHOU I10
MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHENHAsI CKOPOCTb.
[lepuon n yactora oOpanieHus.

[IpoBeneHue s3KCIEpUMEHTA: U3yUECHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OINpPEEICHUS] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJCHHBIMH TEJIOM 32
MOCJIeIOBATEIbHbIE PaBHBIC
MPOMEKYTKHA BPEMEHU MIPU
PaBHOYCKOPEHHOM JBUKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4YeHUE ABUKEHUS IIapUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOILIEHHOTO TOPU30HTAIIBHO.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIUJOMETp, UEIHbIE U
pPEMEHHBIE Mepeauy IBHXKECHHUS; U
YCIIOBHUH WX O€3011aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HH.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
MCII0JIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKHU.

[TocTpoeHue u ananus

rpauKoOB 3aBUCUMOCTEM
KMHEMAaTUYECKUX BETUYUH OT
BPEMEHHU JI1 PABHOMEPHOIO
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I{eHTpOCTpEMHUTEIIEHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u
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IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, IBUKCHUE CHAPAOB,
LIETIHBIE U PEMEHHBIE TIEpeIaun

Y PAaBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO
JBUKCHUS.

Pacno3naBanue pu3ndecKux sBICHUN B
Y4€OHBIX OIBITAX U OKPY’KaOLIEH
KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHENHOE
JIBIDKEHHE, CBOOOIHOE TTaJIcHHUE TeJl,
JIBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHMYECKOTO JBIKEHUS C
UCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOpJUHATA, IYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHE.
Pabora B rpynnax npu riaHUpOBaHUH,
MPOBEJICHUH U WHTEPIIPETAIIUN
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaIUK IO TEME

33



®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

2.2

Jlnnamuka

IIpyHIMIT OTHOCUTEIBHOCTH
lNanunes. 1lepsbi 3akoH HeroToHa.

HNuepumnanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun
CyIEepno3ulnu Cuii. BTopoii 3aKoH
Herorona qyst MarepuanbHOM
Touku. Tperuii 3akoH HproToHa 11714
MAaTEPUAIBHBIX TOUYEK. 3AKOH
BCEMUpPHOTO TAroTenus. Cuna
TskecT. [lepBas kocMuyeckas
CKOpOCTb.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIINX
TeN.

N3ydeHne 3aBUCUMOCTH CUJIbI
YIOPYTrOCTH OT nedopManuu; CpaBHEHHE
CWJI TPEHHUS MTOKOSI, KAaUeHUs U
CKOJIbXKEHUSI.

OOBsiCHEHHE HEBECOMOCTH.
IIpoBeneHne >KCIIEpUMEHTA:
UCCIIEIOBAaHHE  3aBUCUMOCTH  CHII
YIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Buabl Tpenus (mokos,
CKOJIbKeHUsI, KaueHus1). Cuna
tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBKEHUS U CUJIa
Tpenus nmokos. Koaddurment
TpeHus. Cuia COnpOTUBIICHUS
IIpU ABUKEHUH TEJIA B JKUJIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpalllaTeIbHOE
JBU>KEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cunbl. YcnoBus
paBHOBeCUS TBEPIOIO TEIIA.
TexHuyeckue ycTporcTa u
NPaKTHYECKOE TPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopMari; U3y4eHUEe IBIKCHUS
Opycka O HAKJIOHHOW IUIOCKOCTH;
WCCJICIOBAHHE YCIIOBUI PAaBHOBECHS
TBEPAOTO TEJIa, UMEIOLIEro OCh
BpaIeHusl.

OObsacHeHne 0coOEHHOCTEN
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBIYKCHUS,
CBOOOHOIO MaJeHUs TE, ABUKEHUS IO
OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMHPHOTO
TATOTCHHUS.

OOBsiICHEHNE OCHOBHBIX TIPUHITUTIOB
IEHUCTBUA MOAIUINIHUKOB U HUX
MPAKTUYECKOTO MTPUMEHEHUS.

OOBsiICHEHUE ABUKEHUSI UICKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacu€THbIX 3a1a4 € SIBHO
3aIaHHOMN (PU3UYECKON MOJIETBIO C
MCIIOJI30BaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nueckux SBICHUA B
y4€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: UHEPIIUSI, B3aUMOJICUCTBUE TeJl.
AHanu3 pu3nYecKux mporeccoB u
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SIBJICHUM C MCIIOJIb30BaHUEM 3aKOHOB U
IMPUHIOUIIOB: 3aKOH BCCMHPHOT'O
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tarotenus, I, II u III 3akonsl HeroTOHa,
MIPUHITUIT CYTIEPIO3ULINHU CUJI, IPUHITUIT
PaBHOIIPABHOCTU UHEPIIUATIBHBIX
CHCTEM OTCUETA
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2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

HNmmynibc MaTepuaibHOW TOYKU
(Tena), cucTeMbl MaTEpPUATBHBIX
TOYEK. MIMITyJIbC CUIIBI M U3BMEHEHUE
UMITYJIbCA T€Ja. 3aKOH COXPAHEHUS
nMIyJbca. PeakTuBHOE ABMKEHHE.
Pabota cuiibl. MOITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepHAIBHON TOYKH. Teopema
00 M3MEHEHUU KHHETUYECKON
JHEPI'UH.

[ToTeHuManbHast SHEPrUsl.
[ToTeHManbHAask SHEPTUS YIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg 3HEPTUS TEa
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTennmaasHEBIE U
HETIOTEHUUAJIbHBIE CUJIbI. CBA3b
pabOThl HEMOTEHIIUATBHBIX CHJI

C U3MEHEHUEM MEXaHUYECKOU
JOHEPIUM CUCTEMBI TEJl. 3aAKOH
COXpPaHEHHSI MEXAHUYECKOMN
SHEPIUH.

Yrpyrue u Heynpyrue

IIpoBeneHne 3KCIIEpUMEHTA:

n3ydeHune abCOIOTHO HEYIIPYTOro
yaapa ¢ IMOMOIIBIO IByX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB; UCCIICOBAaHUE
CBSI3U Pa0OTHI CUJIBI C U3MEHEHHUEM
MEXaHUYECKON SHEPryHU Tejla Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

Ouenka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 opMysT TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemenne xaueCTBEHHEIX 3aa4 C
OIOPOM Ha U3YYEHHBIE B pa3Jieiie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH U (PU3HUYECKUE
SIBIICHMSI.

Onucanue MEXaHMYECKOTO IBUKCHUS C
WCIIOJIb30BaHUEM (PU3NUECKUX BEIMYHH:
MMITYJIbC TEA, KHHETUYECKasi SHEPTusl,
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CTOJIKHOBEHHSI.
TexHuueckne ycTpoucTBa U
MPAKTUYECKOE NPUMEHEHUE:
BOJIOMET, KOIIEP, MPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MOTEHIMAJIbHASL SHEPTUsl, MEXaHUYECKast
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SIBJICHUM C HCII0JIb30BaHHUEM 3aKOHa
COXpaHEHMSI MEXaHUYECKOM YHEPIuu,
3aKOHa COXPAHEHUS UMITYJIbCa.
OOBsiCHEHHE OCHOBHBIX MPUHIIMIIOB
JIEUCTBUS U IPAKTUYECKOTO
MIPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOJIOMET, KOIIED,
MPYKUHHBIN TUCTOJIET.

OOBsICHEHHUE TBUKEHHUS PAKET C OTIOPOH
Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHBI U
3aKOHBI MEXaHHUKHU.

Hcnonb30BaHue Ipu MOATOTOBKE
COOOIIEHUM O TPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH JIJIs
MOMCKA, CTPYKTYpPUPOBAHUS,
UHTEpIIpETalUK U MPEJICTABICHUS
nH(popMaIuu, KpUTUYECKUN aHalu3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCIEeIOBAHUN 3aBUCUMOCTEHN
(bU3UYECKUX BEIMYHH, IIPOBEPKa
MPEIOKEHHBIX TUIIOTE3
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

Hroro no pazneny 18

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEepMOJANHAMUKA
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

3.1

OCHOBBI
MOJICKYJIIPHOKHHETHICCKOH
TEOPHH

OCHOBHBIE MMOJOXKECHUS
MOJIEKYISIPHO-KUHETHYECKON
TEOPUU U UX OINBITHOE
000CHOBaHHUE.

bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS
Y B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Monenu crpoeHus
ra3oB, JKUJIKOCTEH U TBEPJBIX TEI
1 OOBSICHEHHE CBOICTB BEILlECTBA
Ha OCHOBE dTHUX Mozene. Macca
U pa3Mepbl MOJIEKYII.
KonunuecTtBo BemecTna.
[TocrosinHas ABoraapo.
TerioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Ixama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU UACATBHOTO ra3a.
AOGcounoTHas Temneparypa Kak
Mepa CpeITHEN KUHETUYECKOU
SHEPIrUU TEIJIOBOTO ABUKECHHUS
yactull raza. [lIkama remnepatyp

[IpoBeneHue sKcriepuMeHTa:
OTIPE/ICJICHUE MAcChl BO3/lyXa B
KJIACCHOM KOMHATE HAa OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B
HEH; UCCIICIOBAHUE 3aBUCUMOCTHU
MEXKly mapamMeTpaMu COCTOSTHUS
pa3peKEHHOTO Tra3a.

OrnieHka abCONMIOTHBIX
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH
U3MepeHU QU3NUECKUX BETUUYHNH.
OOBsiCHEHNE OCHOBHBIX MPUHITAIIOB
NEUCTBUN TEPMOMETpa U OapoMeTpa U
YCJIOBUH X 6€3011aCHOTO
WCIIOJIb30BaHUs B MOBCEHEBHOM
KU3HU.

Pacno3naBanue pusznueckux siBICHUM
B YUCOHBIX OIBITaX M OKPYKAOIICH
KU3HU: TudPy3usi, OpOyHOBCKOE
JIBIDKCHHC.

OnucaHue TEIUIOBBIX SIBJICHUN C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHUE Ta3a,
TeMreparypa, CpeaHsiss KHHeTUIecKas
SHEPIus XaOTHYECKOTO JIBHYKCHUS
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

KensBuna. ['a30BbI€ 3aKOHEIL.
YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH [lanpToHa. M3omponeccsl

MOJICKYJ, CPCAHCKBAAPATHUIHAA
CKOpPOCTb
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

B U/ICAJIbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBacHUe
U30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue YCTpPOKCTBA
MPaKTUUECKOEe MPUMEHEHHE:

TepMOMETp, OapoOMeTp

n

MOJIEKYL.
AHanu3 pU3nYecKux MpoueccoB u
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHUS MOJIEKYJI ¢ a0COJIFOTHOU
TEMIIEPATYPOH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCIOJIb30BaHUEM OCHOBHBIX
noyioxxkeHut MKT, 3akoHOB 1
bopMys MOJIEKYIISIPHOU (PUBUKH.
PaboTa B rpynmnax mnpu rmiaHUpOBaHUH,
IIPOBEICHUN U UHTEPIIPETALIUU
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(pOpMaIUK IO TEME
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepMmoauHaMuyeckas cucrema.
Brytpennss sneprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIIOCOOBI €€ N3MEHEHHH.
KonunuecTBo TemioTsl U padora.
BryTpenHss sHEeprus 0AHOATOMHOTO
UJCAIBHOIO raza. Buabl
TEIUTONEPEAAYH: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3JIy4eHUE. Y IeIbHas
TEIJI0OEMKOCTh BEIECTBA.

[IpoBeneHue 3kCIepruMeHTa: U3MEPEHUE
YIEIbHON TEIUIOEMKOCTH BEILIECTBA.
OreHka abCOMIOTHBIX U OTHOCUTENIBHBIX
HOTPEIIHOCTEN U3MEPEHUN (PU3NUECKIX
BEJIMYUH.

N3yuyenue mozenel napoBoi TypOUHBIL,
JIBUTaTeNsl BHYTPEHHEIO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEIs.

OObsicCHEHHWE NPUHIUIOB JCHCTBUS U
yCIIOBUI 0€3011aCHOTO MCIIOJIb30BAHMS
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

KonnuectBo TemnoTel npu
TeIIonepeaaye.

[TonsTue 00 aguabaTHOM IpoIiecce.
[lepBbIit 3aKOH TEPMOJMHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMUKHU K U30ITPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aKk0H TEpMOJIMHAMUKMU.
HeoOpatumocTs mpoleccoB B
IIPUPOLE.

TennoBbie MallIMHBI.

[IpuHLMIIBI 1EMCTBUS TETUIOBBIX
maruH. [IpeobpazoBanus

SHEPruM B TEIJIOBBIX MaIINHAX.
KoadduimenT nosesnoro aencTpust
TETUIOBOM MAILIMHBI.

Hukn Kapno u ero koaddurpieHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHUE MPOOIEMbI
TETUIOOHEPTETUKH.

TexHuueckue yCTpPOMCTBA 151
MPAKTHYECKOE TPUMEHEHHE:

B [TIOBCEJHEBHOM KU3HU JBUTATEIIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOIUIIbHUKA, KOH/IUIIHOHEPA.
OnucaHue CBOMCTB TN U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
¢bu3nyecKuX BETMYHH: JaBJICHHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl SHEprus, padoTa rasa.
Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJUHAMUKHU.

Pemrenne xaueCTBEHHEIX 3aa4 C
OIOPOW Ha U3YYEHHBIE B pa3ieiie
«MonexynsipHast puzuka u
TEPMOJMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHUS.

PaboTa B rpynmnax npu aHanuse
JIOTIOJTHUTEIbHBIX HCTOUYHUKOB
uH(pOpMaIUK IO TEME
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®wusuka. 1011 xmaccel (6a30BbIN YPOBEHD)

JIBUTATE)Ib BHYTPEHHETO CrOPaHUs,
OBITOBOI XOJIOIMIIBHUK,
KOHTUITHOHED
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

3.3

ArperartHbie
COCTOSIHUS BEIlIECTBA.
da30BbIE NEPEXOABI

[TapooOpa3oBaHue 1 KOHAECHCAIIUS.
Hcnapenue u kuneHue.
AGcoII0THast 1 OTHOCUTENIbHAS
BJIQYKHOCTb BO34yXa. HachlleHHbIN
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPaTypbl KUTIEHUS OT
naBJjeHusA. TBEpIoe Teno.
Kpucrannunueckue u amopdHbie
Tesla. AHU30TPONUS CBOMCTB
KpucTamioB. JKuakne KpucTasuibl.
CoBpeMeEHHBIE MaTEpUAIIbI.
[naBneHne U KpUCTAIIN3AIMA.

VY nenbHas TEIIOTA IUIABJICHHUS.
CyOnumanus. YpaBHEHHE
TEIUIOBOTO OanaHca. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP,
TE€XHOJIOTUHU MOITYYEHUS
COBPEMEHHBIX MaTEPUAIIOB, B TOM
YHUCJIe HAHOMATEepPUaJoB, U
HAHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
OreHka aOCOFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN PU3NYECKUX
BEJIMYUH.

N3ydeHne cBOMCTB HACHIIIIEHHBIX
MapoB, CIOCOOOB  HM3MEpEHUs
BJI&KHOCTH

Hab6nronenue kumeHus npu
MMOHMYKEHHOM JIaBJICHUU, HAaTPEBaHUS U
TIJIABJICHUS] KPUCTAIIIMYECKOTO
BEILIECTBA.

OOBsicHEHUE IPUHIUIIOB JICUCTBUS U
yCJIOBUM 0€30MacHOT0 UCIOIb30BaHUs
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, Kamopumerpa. M3yueHue
TEXHOJIOTUI MMOJTYyYEHHSI COBPEMEHHBIX
MaTepualioB, B TOM YHUCIIE
HaHOMATEPUAJIOB.

Peuienne pacu€THbBIX 3a/1a4 C IBHO
3QIaHHON (PUBHYECKONH MOJCIBIO

C UCIIOJb30BaHUEM YpaBHEHUS
TEIJIOBOTO OajiaHca.

Perienne kauecTBEHHBIX 3a71a4

C OIIOPOM Ha U3YUYEHHbIE 3aKOHBI,
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®wusuka. 1011 xmaccel (6a30BbIN YPOBEHD)

3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUSI 110 TEME.
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

PacnioznaBanue pu3nyecKux sBICHUN
B yU€OHBIX OIIBITAX U OKpYXarolleu
KU3HU: Aeopmarnyist TBEPABIX TE,
HarpeBaHue 1 OXJIaXIECHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSIHUM
BELIECTBA U OOBSCHEHUE X HAa OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3HKH.

Hcnonb3zoBanne nHOOPMATMOHHBIX
TEXHOJIOT U JIJIs IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIUU U
npecTaBieHust nHpopMauu mpu
MOJIFOTOBKE COOOIIEHUH O
MPUMEHEHUU 3aKOHOB MOJIEKYJIIPHON
(GU3UKN U TEPMOAMHAMUKYU B TEXHUKE
U TEXHOJIOTUAX

Hroro o pazneny

24

Paznen 4. DaekTpoauHaMHUKAa
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

4.1

SJIGKTpOCTaTI/IKa

10

DIIEKTpU3aLUS TEN. DNEKTPUUECKUI
3apsa. [IBa Buaa aneKTpuyecKux
3apsnoB. [IpoBoaHuKY,
JTURJIEKTPUKHU U TOJTYPOBOAHUKU.
3aKOH COXPAaHEHHMSI JIEKTPUUECKOTO

3apsja.
B3aunmMopeiicTBue 3apsa0B. 3aKOH

Kynona. TodeuHblli 37€KTpUUECKUI
3apsa. DIEKTPUUECKOE TOJIE.

IIpoBeneHnE SKCIIEpUMEHTA: U3MEPEHUE
IEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka abCOMIOTHBIX U OTHOCUTENIBHBIX
HOTPEIIHOCTEN U3MEPEHUN (PU3NUECKIX
BEJINYMH.

N3ydeHne npuHIUMIIOB AENCTBHS
JJIEKTPOCKOIA,  BJIEKTPOMETPA,
KOHJIEHCATOPA.

N3yyenue npuHIMIIOB AEUCTBUS
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

Harnpsok€HHOCTD 3JIEKTPUYECKOTO
noss. [Ipuauun cynepno3unuu
BJICKTPUYECKUX MoJieH. JInnnuum
HANPSHKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

PaboTa cui 35eKTpocTaTH4ecKoro
nona.  llorennman.  Pa3HocTh
noTeHUuanoB. IIpoBogHUKH U
TADJICKTPUKU B
3JIEKTPOCTATUYECKOM I10JIE.

JuaiieKTpryecKast IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DNEeKTPOEMKOCTD IIIIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE TPUMEHEHHE:
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHUE JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOITMPOBAJIbHBIN
arrapar, CTpyWHBIN IPUHTED

U yCIIOBUM 0€30I1aCHOTO MPUMEHEHUS B
MPAKTUYECKOMN KU3HH,
KOIMPOBAJIBHOTO armapara, CTpyHHOTO
MIpUHTEpA.

PaccmoTtpenue ¢pusndyeckux
OCHOBAHMI 3JIEKTPOCTATHYECKOU
3aIUTHI U 3a3€MJICHUS
ANEKTPOIpuOOpoB. Perienue
PAcUE€THBIX 3a/71a4 C SIBHO 3a1aHHOM
(bu3MYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi snekTpocTatuku. Pemenue
Ka4eCTBEHHBIX 33/1a4 C ONOPOM Ha
W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SIBICHUS
AIEKTPOCTATUKH.

Pacno3naBanue pu3nyeckux sIBJICHUN B
Y4EOHBIX ONBITaX U OKPYKaIOIIEH
KU3HU: SJICKTPU3ALIMS TET,
B3aUMOJECHUCTBHUE 3aPSAI0B U
00BSCHEHHE UX HAa OCHOBE 3aKOHOB U
(bopMyI DIIEKTPOCTATUKH.

Onucanue M3YUYEHHBIX CBOMCTB
BEILIECTBA U JJIEKTPUUECKUX ABICHUUN C
HCIIOJIb30BaHUEM (bU3UIECKUX
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®wusuka. 1011 xmaccel (6a30BbIN YPOBEHD)

BEJIMYMH:  JJEKTPUYECKUM  3apsf,
HaIpPsKEHHOCTD DJIEKTPUYECKOTO O,
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

IMOTCHIHUAJ, pa3HOCTH ITIOTCHIIUAJIOB,
SHCKTpOéMKOCTB.

AHanu3 pU3nYecKux MpoeccoB u
SIBJICHUH C UCIIOJIb30BAHUEM
bu3nYeCKUX 3aKOHOB: 3aKOHA
COXpaHEHUS JIEKTPUUECKOTO 3apsiia,
3akoHa KymoHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
MH(pOpMAaIU ¥ TOATOTOBKE COOOIIEHUIN
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KaIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

4.2

[HocTostHHEBII

AIEKTPUUYECKUH TOK.

Toku B pa3IMIHBIX
cpemax

12

DIIEKTPUYECKUM TOK. Y CIOBUS
CYLIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Mlctounuku Toka. Cuna Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akoH OMa [ yyacTKa LeMHu.
DJIEKTPUYECKOE COMTPOTUBIICHUE.

VY 1epHOE CONTPOTUBIICHUE
BemiecTna. [locnenoBarensHoe,
napasiesibHOe, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.

PaGota nsnexTpuueckoro  Toka.
3akoH J[xoyns—JIena. MoniHocTh
AJIEKTPUUYECKOTO TOKA.

[IpoBeneHne 3KCIEPUMEHTA: H3yUYEHHE
CMEIIaHHOTO COEAVNHEHUS PE3UCTOPOB;
n3Mmepenne OJ1C UCTOYHUKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HAOJII0JICHUE IIEKTPOIN3a.

OreHka abCOMIOTHBIX U OTHOCUTENIBHBIX
HOTPEIIHOCTEN U3MEPEHUN (PU3NUECKIX
BEJIUYMH.

OObsiCHEHUE NPUHIIMIIOB JEUCTBUS U
yCIIOBUI 0€3011acCHOr0 MPUMEHEHHUS
amIepMeTpa, BOJIbTMETPa, peocTraTa,
MCTOYHHUKOB TOKa,
AJIEKTPOHArPEBATENBHBIX U
AIEKTPOOCBETUTEIBHBIX TPHUOOPOB,
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHUKA TOKA. 3akoH OMa 115t
MOJTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHas IPOBOAUMOCTb
TBEPBIX METAIIOB. 3ABUCUMOCTh
CONPOTHUBJIEHUSI METANIOB OT
TEeMIIepaTyphbl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJTynpPOBOAHUKOB. CBOWCTBA p—N-
nepexo/a.

[TomynpoBOTHUKOBBIE ~ TTPUOOPBI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.
DNEeKTPOJIUTHYECKAS TUCCOLUALIUS.
DIIEKTPOIIH3.

DJIEKTPUYECKUMN TOK B ra3ax.
CaMOCTOSTENBHBIN U
HECAMOCTOSTEIbHBIN pa3psii.

TEpPMOMETpPA CONPOTUBJICHUSI,
BAKyyMHOTO JIM0/ia, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, OTYITPOBOTHUKOBBIX
JINOJIOB, TaJIbBaHUKH.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJIaHHOMN (M3UYECKON MOJIETBIO C
HCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyi Tembl «IlocTossHHBIN
AJIEKTPUYECKUI TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIoIeh
YKU3HU: 3JIEKTpUUYECKasi MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHuTHOE JIEUCTBUS TOKA. AHAIHU3
AIEKTPUUYECKUX SIBICHUN U MPOIECCOB
B LIETSIX OCTOSIHHOTO TOKA C
HCIIOJIb30BaHMEM 3aKOHOB: 3ak0H OMa,
3aKOHOMEPHOCTH TOCJIEI0BATEIHLHOTO
Y TIapaJuieIbHOTO COEIMHEHUS
MIPOBOJIHUKOB, 3ak0H Jlxoyins-JIeHna.
Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U AJIEKTPUUYECKUX SIBJICHUU C
HCIIOJIb30BAaHUEM (DU3UUECKUX
BEJIMYUH: 3JICKTPUYECKUN 3apsij, CUiIa
TOKa, JIEKTPUUECKOE HAIPSKEHHE,
ANIEKTPUUYECKOE CONPOTUBIICHHUE,
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®dusuka. 10—-11 knaccel (6a30BbIi YpPOBEHB)

Mounus. [1na3ma.
TexHuueckue ycTpoucTsa u
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

MPaKTUYECKOE TPUMECHEHHE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHHUKH TOKA,
AJIEKTpOHArpeBaTebHbIC TPUOOPHI,
AJIEKTPOOCBETUTEIHHBIC TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIHN MO, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBIN JTUO/I,

pa3HocTh noTeHnuanos, J/C, pabora
TOKa, MOIIIHOCTbh TOKA.

Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUHN IS ITIOUCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALINN U
npecTaBiIeHust UHpOpMaLuu mpu
HOJIFOTOBKE COOOIIEHUI O TPUMEHEHUN
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUAX

raJlbBaHUKa
Wroro no pazneny 22
PezepBHOE Bpems 2
OBIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
11 KIIACC
HaumenoBanue
Ne KonuyectBo OcHOBHBIC BUIBI ACATEIBHOCTH
pa3zesioB M TEM [IporpammHOe conepikanme
n/m 4acoB oOy4Jaronmxcs
y4eOHOTO MpeaMeTa

Pazgea 1. DaekrpoamHamMuka
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

1.1

MarsuTHoOE 110J1€.
DJIEKTpOMarHuTHas
WUHTYKIIHS

11

ITocTostHHBIC MAarHHTHI.
B3aumoielicTBHE MMOCTOSHHBIX
MarHuToB. MarHuTHoe 1oJie.
BexTop MarHuTHON MHIYKIIUH.
[TpuHIMN Cynepno3uiuu
MarHMTHBIX nojaeH. JInaun
MarHuTHOM MHAyKuK. Kaptuna
JIMHUM MarHUTHOM MHYKIMHU TOJIA
IIOCTOSIHHBIX MAarHUTOB. MarHuTHOE
T10JIE TIPOBOJIHUKA C TOKOM.
KapTuna nmuHuii MHAYKIUH
MarduTHOTO I10JIS JJIMHHOTO
MIPSIMOTO ITPOBOJIHUKA U
3aMKHYTOT'O KOJIBILIEBOTO
MIPOBOJHUKA, KATYIIKA C TOKOM.
OnsiT Opcrena. Bzanmoneiicteue
IIPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOAyJIb U
HampaBJICHHUE.

Cuna Jlopenua, €€ MoayJib U
HamnpasJeHue. JIBrxxeHue
3apsHKEHHOM YaCTHUIIbI

[IpoBeneHue 3KCIIEpUMEHTA: U3YYEHHE
MarHUTHOTO IOJISl KaTyIIKH C TOKOM,;
VCCIICJOBAHNE JIEUCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMATHUTHON UHIYKIIVH.
OneHka abCONMIOTHBIX U OTHOCUTENIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJINYMH.

OObscHEHNE IPUHLIUIIOB IEUCTBUS U
yCIIOBUI 0€30MacCHOr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
JJIEKTPOMAarHuTOB,

AIEKTPOJBUTATENS, YCKOPUTEIEN
3JIEMEHTAPHBIX YACTHL,
WHIYKIIMOHHOW neuu. Pemenne
pPacUE€THBIX 3a71a4 Ha IPUMEHEHHE
dbopmys TeMbI

«MarauTtHoe nosie. DNeKTPOMarHuTHas
VUHIYKLIHS.

Pemenune kauecTBEHHBIX 3a1a4 C

ONOPOM HA M3YyUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
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B OJTHOPOJHOM MArHUTHOM IOJIE.
Pabora cunel  Jlopenna.
SIBneHME PNEKTPOMAarHUTHOU
naaykuuu. [loTtoxk Bektopa
MAarHuTHOW MHIYKIIVH.
DIIEKTPOJIBUKYIIAs CHJIA UHAYKIUU.
3aKOH 3JEKTPOMarHuTHOM
nHaykuuu Papanes.

Buxpesoe siiekTpruueckoe mozse.
DIIEKTPOIBUKYIAs CHIJIA HHAYKIUN
B IIPOBOJIHUKE, IBHKYIIEMCS
MOCTYMATEIBHO B OJTHOPOJTHOM
MAarHUTHOM MOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTS. SIBienue
CaMOMHAYKIINU. DJIEKTPOABMKYIIAS
CUJIa CAMOUHIYKIIMH.

DHEprusi MAarHUTHOTO TOJISI KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE  TIOJIE.
TexHuyeckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHUE:
MIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHHUTBHI,

SIBJICHUS TeMbI « MarHuTHOE MmoJIe.

DJIEKTPOMArHUTHASI MHIYKIUSD.
OrnpeneneHre HaMpaBICHUsI BEKTOpa
WHJIYKIIUA MarHUTHOTO TIOJIst
MIPOBOJIHUKA C TOKOM, CWJIBI AMIIepa U
cubl Jlopenna.

Pacno3naBanue puznueckux sBICHUMA
B YUCOHBIX OIBITAX M OKPYKaIOIICH
’KM3HU: B3aMOJICHCTBHE MarHUTOB,
AJIEKTPOMArHUTHASI MHIYKIIUS,
JICMCTBUE MarHUTHOTO TI0JIS HA
MPOBOJIHUK C TOKOM U JIBHKYIIIUICS
3apsl.

AHanu3 3JICKTPOMArHUTHBIX SIBIICHUW C
HCII0JIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKIIUH.
Onuncanue n3y4yeHHBIX CBOMCTB
BEIIIECTB M DJICKTPOMATrHUTHBIX
SIBJICHUM C MCII0JIb30BAaHUEM
(bU3UYECKUX BEJIMUUH: UHAYKIUS
MarHMTHOTO MOJIs, cCujia AMIepa, cuja
JlopeHiia, THAYKTUBHOCTh KaTYIIKH,
SHEPTUA JICKTPUYECKOTO U
MarHuTHOTO IoJeH
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AJIEKTPOJBUTATENb, YCKOPUTETU
AIIEMEHTAPHBIX YacTHll,
WHAYKIIMOHHAS TeYb
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Hroro o pazneny

11

Pa3nen 2. KoJsie0anus M BOJIHBI

61



®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

2.1

MexaHudecKue u
AJIEKTPOMArHUTHBIC
KOJICOaHUS

KonebarenbHas cucrema.
CBoOO/IHBIE MEXaHUYECKUE
KoJeOanus. ['apmoHueckue
kosnebanus. [lepuon, yactora,
aMIIUTya U (aza KoseOaHuH.
[IpyXMHHBIN MasSTHUK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHUE rapMOHHYECKUX
kosebanuii. [IpeBparienue snepruu
IPY TaPMOHUYECKUX KOJICOaHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE AIEKTPOMArHUTHBIE
KOJIeOaHUs B UICAIbBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAIOTUs
MEXKy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKoH
COXpPaHEHUS SHEPTUH B UJEATLHOM
K0J1e6aTeTbHOM KOHTYpE.
[IpencraBienue o 3aTyXarOmmx
KoJieOaHusX. BeIHyXIeHHbIE
MEXaHUYECKHE KOJIeOaHMmsl.
Pe3onanc. BeinyXneHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHus.
IIepemeHHBIN TOK.

CunyconalibHbINA IEPEMEHHBIN TOK.

Hccnenosanue napameTrpon
K0J1€0aTeIbHON CUCTEMBI — IEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (a3bl
KoJieOaHu| (TIPY>KHUHHBIN W/WTH
MaTEeMaTUYECKUI MAsITHUK).
HaGnronenue 3aTyxarommx KoaeOaHmii.
HccnenoBanune CBONCTB BBIHYKICHHBIX
KOJIeOaHMIA.

Ha6nronenue pesonanca. [IpoBeaenue
AKCIIEPUMEHTA:

UCCJIEI0BAHNE 3aBUCUMOCTH NIEPHOJA
MaJibIX KoJeOaHUl rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a;
UCCJIEIOBAHNE ITIEPEMEHHOTO TOKA B
LEIHU U3 MTOCJIEI0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPa,

KaTyIIK{ U PE3UCTOpA.

OueHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJIMYMH.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yclIoBHUil 0€30MacHOTO MPUMEHEHHUS
ANIEKTPUUECKOr0 3BOHKA, TeHEpaTOpa
MIEPEMEHHOI0 TOKA, TUHUH
AJEKTpoIepeaay.
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Penrenue pacy€rHbixX 3a1a4 ¢ AIBHO
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®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

MOoNIHOCTh EPEMEHHOTO TOKA.
AMILTUTYIHOE U JACUCTBYIOIICE
3HAUYE€HUE CUJIBI TOKA U
HanpsbkeHus. Tpancdopmatop.
[IpousBoaCTBO, Nepeaayda u
noTpeOIeHUE DIEKTPUUECKON
SHEPTUU. DKOJIOTHUECKUE PUCKU

IIpH IIPOU3BOACTBC DJICKTPOOHCPIUH.

Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B MIOBCEIHEBHOU
KU3HU.

TexHuueckue  yCTpOWCTBA U
IIPAKTUYECKOE IIPUMEHECHHUE:!
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOIO TOKa, JIMHUU
aNEeKTpoIepenay

3a1aHHOM (PUBUYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJI, ONTUCHIBAIOIITX
MEXaHUYECKHUE U AIEKTPOMArHUTHBIE
KOJIeOaHusl.

Onuncanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJI€OaHUN ¢
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: MIEPUO]] U YaCTOTa
KoJeOaHMi, aMIuTUTy1a U (pa3za
KoJIeOaHMi, 3apsil U cujla TOKa B
TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenne kauecTBEHHBIX 3a71a4 C
OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONKCHIBAIOIINE
MEXAHUYECKHUE U

AJIEKTPOMArHUTHBIE KOJICOaHUsI.
Pabora B rpynnax npu rjiaHUpOBaHUH,
MPOBEICHUN U UHTEPIIPETALIUU
pEe3yJIbTATOB OIBITOB, U AHAJIU3E
JOTIOJTHUTENIbHBIX UCTOYHUKOB
uH(OpMAIUH TI0 TeME
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2.2

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

MexaHu4ecKre BOJIHBI, YCIOBHS
pacupocTpaHeHusl. Ilepuon.
CKOpOCTh pacHpOCTPAHEHUS H
JuMHa BoHbL. [lonepeunsie n

Nzydenne obpazoBaHus U
pacrpocTpaHeHHs OMEPEYHBIX
¥ TIPOJIOJIHHBIX BOJIH.
HaGmonenue otpaxkeHus
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IIPOJI0JIbHBIE BOJIHBI.
WNutepdepeniuss  u  audpakuus
MEXaHUYIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DNEeKTPOMArHUTHHIE BOJHBIL. Y CIIOBUS
U3ITyYCHUS

AJIIEKTPOMATrHUTHBIX BOJIH. B3anmHuast
opueHTaus BeKkTopoB E, B,
AIEKTPOMATrHUTHOM

CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:

V B
BOJIHC.

OTpa)kK€HUE, NPEJIOMIICHHE,
noJisipyu3anus, IMppaxkuus,
uHTeppepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.
[[Txana 3J1eKTPOMArHUTHBIX
BOJIH. [IpumeHnenue
AJIEKTPOMATrHUTHBIX BOJIH B
TEeXHUKE U ObITY. [[puHLIMIBI
PaANOCBS3U U TEIEBUACHUS.
Pagnonoxamus.
DIEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXKaroIEn Cpeibl.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,

U TIpeJIOMJICHUS], HHTep(epeHInu 1
TudpakIMi MEXaHUYECKUX BOJIH.
HaGnronenue cBs3M TpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIMTYION U
4acTOTOM KojeOaHuM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpa)X€HUE, IPEITOMIIEHHUE,
noJisipu3aIys, Iupaxius,
uHTepdepenus. M3ydenne ycioBuii
V3JIYYCHUS SIICKTPOMArHUTHBIX BOJIH,
B3aMMHOW OPUEHTAlNH BEKTOPOB E,
B, v B 2JIeKTpOMarHuTHOW BOJIHE.
N3yuyeHnne npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OOBsICHEHNE IPUHIIUIIOB ICHCTBHS U
YCIIOBUH 0€30IMacCHOTO IPUMEHCHHS
MY3bIKaJTbHBIX HHCTPYMEHTOB,
YJIBTPA3BYKOBOW TUarHOCTHKU B
TEXHUKE U MEIUIIMHE, pajapa,
panauonpuéMHMUKA, TEIIEBA30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenne pacuéTHBIX M Ka4€CTBECHHBIX
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®wusuka. 1011 xmaccel (6a30BbIN YPOBEHD)

yIbTpa3ByKOBas IMATHOCTUKA B
TEXHUKE U MEIUIIMHE, pajap,

3a/1a4 C OIIOPOU HA U3y4YEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
ONMCHIBAIOLINE
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panuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neun

PaciipoCTpaHCHUC  MCXAHHUYCCKUX U

AJICKTPOMArHUTHBIX BOJIH.
Hcrnonp3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH [IUISI IIOMCKA,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIINH H
IPEICTaBIICHUS HHPOPMAIIUU TIPH
IIOJITOTOBKE COOOIIECHUI 00
UCITIOJIb30BAaHUU DJICKTPOMArHUTHBIX
BOJIH B TEXHHKE. YUJacTUe B JUCKYCCUHU
00 3JICKTPOMAarHUTHOM 3arpsi3HCHUN
OKPY’KarOIIEH CPEIbI.

Pabota B rpynmax npu IIaHUPOBaHHH,
IIPOBEJICHUH U UHTEPIPETALINH
PE3yJIbTATOB OIBITOB U aHAJIN3E

JIOTIOJTHUTEIHHBIX UCTOUYHUKOB
uH(OpMAIUU TIO TEME

68



®usuka. 10-11 xmaccel (6a30BbIN YPOBEHD)

2.3

Onrtuka

10

I'eomeTpuueckast onTUKA.
[IpssMonuHEHOE pacpoCTpaHEeHUE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. ToueuHbIM HCTOYHUK CBETA.
Otpaxxkenue cBeTa. 3aKOHBI
oTpaxeHus ceeta. [loctpoeHue
M300pakKeHHI B INIOCKOM 3€pKalie.
[IpenomiieHue cBeTa. 3aKOHBI
MpeaoMIIeHUs cBeTa. AOCOIOTHBIM
nokazatenb npeaomieHus. [lomHoe

N3y4denue sABIEHNS TOJIHOTO
BHYTPEHHETO OTPAKEHHUSI, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue moaener MUKPOCKOIIA,
TEJIECKOIIA.

[lonyuyenne cmnektpa C IOMOLIBIO
IpU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3Mepenne nokasaresst npeoMIICHUS
CTEKJIA.

UccnenoBanue cBONCTB N300pakeHUM
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BHYTPEHHEE  OTPAXKECHUE.
[IpenenbHbIN yroJ1 MOJTHOTO
BHYTPEHHETO OTPaKECHHUSI.

HMucnepcus cera. CioXKHBIM COCTaB
6enoro cBera. L{Ber.

Cobuparoniye 1 pacceuBaroIIye
nvH3bl. ToHKas muH3a. POKYCHOE
pacCTOsSIHUE U ONTUYECKas CUJIa
TOHKOM JuH3bI. [locTpoeHue
M300pakKeHHU B COOMpPAOUINX U
paccenBarONIMX JIMH3aX.

dopMyia TOHKOU JIMH3BI.
VBennueHue, JjaBaeMoe JUH30M.
[Ipenensl mnpUMEHUMOCTH
F€OMETPUYECKOU ONITUKH.
Bonnoas ontuka. MaTEppepeHms
cBera. KorepeHTHbIE HCTOYHUKH.
YcaoBus HabMoAeHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT
JBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera.
HudpakunoHHas pemerka.
YcaoBue HaOIIOICHUS TJIABHBIX

B JIMH32X.
OObsicHEeHNE TPUHITUIIOB IEUCTBUS U
yCIIOBU 0€3011aCHOTO IPUMEHEHUS
OYKOB, JIyNbl, oTOANIapara,
IPOEKIMOHHOIO aIIapara,
MHUKPOCKOTIA, TEJIECKOIA, BOJJOKOHHOMN
ONTHUKH, TUPPAKITMOHHON PEIIETKH,
HOJIAPOUA.

Pemienne pacu€THbIX 3a/1a4 ¢ IBHO
3a1aHHOM (PM3UYECKON MOJIETBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMys1 reoMeTPUIECKON ONITHUKH.
ITocTpoeHue u onucanue
U300paKEHUS, CO3/JaBAEMOI0 IIJIOCKUM
3€pPKAJIOM, TOHKOU JINH30M.
Paccmortpenue MpeAcIoB
MPUMEHUMOCTH IT€OMETPUUYECKOU
OTITUKH.

Pacno3naBanue puznueckux siBICHUM
B OIBITAX U OKPYXKAIOLIEH KU3HU:
MPSAMOJIMHENHOE PACTIPOCTPAHEHHUE
CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTephepeHIus, Tudpaxus u
NOJIApU3ALIMs CBETA, TUCTIePCUs
ceera. M3ydyenue ycioBui
HAOJTIOICHHS] MAKCUMYMOB U
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MAaKCHMMYMOB IIpHU IMaJACHUN
MOHOXPOMAaTHUYICCKOI'O CBCTAa Ha

TU(GPaKIIMOHHYIO PEIIETKY.

MUHHUMYMOB B UHTEP(PEPEHIIMOHHOMN
KapTUHE
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[Tomapu3zanus ceera. TexHuyeckue
YCTPOMCTBA U NMPAKTUYECKOE
IIPUMEHEHUE: OYKH, JIYIa,
doToamnmapart, MpOEKIIMOHHBII
arrapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OITHKA,
mudpakMOHHAsA PEIIETKa,
HOJISIPOU/T

OT IIBYX CI/IHCI)aBHBIX KOTCPCHTHBIX
HNCTOYHHKOB.

VcaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYyMOB MPH NaJCHUN
MOHOXPOMAaTHYE€CKOTO CBETA Ha
TU(QPaKIMOHHYIO PEIETKY. AHAIN3
ONTUYECKUX SIBJICHUHN C
HCII0JIb30BaHUEM 3aKOHOB: 3aKOH
IIPSIMOJIMHEWHOTO
pacnupoCTpaHEHHUs CBETA, 3AKOHBI
OTPa)KECHUS CBETA, 3aKOHBI
npenoMieHus ceeta. Onucanue
ONTUYCCKUX SIBJICHUM C
UCIIOJIb30BaHUEM (PU3MUECKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
ONTHUYECKAas CUJia JIMH3BI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cIeIHAJIBHON TEOPHUH OTHOCUTEIbHOCTH (Hajsiee — CTO)
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3.1 | OcHOBEI CIIELIHAJILHOM
TEOPHUH
OTHOCHUTEIBHOCTHA

['panu1Bl NPUMEHUMOCTH
KJIAaCCHUYECKOW MEXAHUKHU.
[TocTynatel cienuaabHON TEOPUU
OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT
OTHOCHUTEJILHOCTU DUHINITEIHA.
OTHOCUTENBHOCTD
OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJIUHBI.

Pemenne kauecTBEHHBIX 3aa4 C

ONOPOU HA U3YUYECHHBIE MTOCTYJIATHI
CTO.

Hcnionp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH I IIOMUCKA,
CTPYKTYPUPOBAHUSI, THTEPIIPETAIIUU U
IpeICTaBICHUS HHPOPMAITUU TTPU
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
MeXaHuKu 1 ocHoBax CTO

DHEPrusi U UMITyJIbC
PENSATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ PHEPrUEH U
UMITYJIbCOM PEJSITUBUCTCKOMN
YacCTHULIbl. DHEPTrHUs MOKOS

Hroro no pazneny

Pasznen 4. KanToBasi pusuka
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4.1

DJeMeHThl KBAaHTOBOM
OIITUKH

®otonbl. Popmyna Ilmanka cesA3m
sHepruu (poToHa ¢ ero 4acTOTOM.
DHeprusi 1 UMITYJIbC

¢orona. OTKpeITHE U
UCCJIeIOBaHUE

dotorddexra. OnbiTor A.T.
CroneroBa. 3aKOHBI
doToaddexra. YpaBHeHHE
OitHmreitna s hotodddexra.
«KpacHas rpanuna»
dotosddexra. [aBnenue cpera.
Omnsritel [1.H. JleGenena.
XHUMHYECKOE OCHCTBHE CBETA.
TexHuyeckue ycTpoucTBa U
IPAaKTUYECKOE  MPUMEHEHHE:
doTo3MEMEHT,  (POTOAATUUK,
COJIHEUHas OaTapesi, CBETOHO]T

Ha6mronenue dpotorddexra Ha
YCTaHOBKE C IUHKOBOW IJIACTUHOM.
HccnenoBanue 3akOHOB BHEIITHETO

doTorpdexra.

OO0bsicHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: (hOTOdEMEHT, (OTOJATIHK,
CoJIHEYHasi ObaTapesi, CRBeTOUOT; U
yCIIOBU UX 0€30MacHOr0 MPUMEHEHUS
B IIPAKTUYECKOU KU3HU.

Pemenue pacu€THbIX 3a/1a4 € ABHO
3a1aHHOM (PM3UYECKON MOJIETBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (GOpMYJT KBAHTOBOW OTNTHKHU.
Pemenne kauecTBEHHBIX 3a7a4 C
OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONITHUKH.
Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX OMBITAX:
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doroanekrpuueckuii 3pdexT, cBeToBOE
JaBIICHHUE.

Onuncanue n3y4eHHbIX KBAHTOBBIX
SIBJICHUM Y ITPOLIECCOB C
UCIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: CKOPOCTb
AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4aCTOTa CBETA, SHEPTUS U
UMITYJIbC (POTOHA
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4.2

Crpoenue atoma

Moaens atoMa TomcoHa. ONBITE
Pesepdopna no paccesHuto o-
yactul. [lmanerapHas wmoxaenb
aroma. [loctynater bopa.
N3nydenue u moromieHue GOTOHOB
MIPU NMEPEXOJIE ATOMA C OJJHOTO
YPOBHSI DHEPIUU HA Ipyroil. Buasl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU
aToMa BOJOpOJa.

BomanoBbIe cBOMicTBa YacTHI. BoIHBI
ne bpoitns.
KopnyckynsspHOBOTHOBOM Jyanu3M.
CnoHTaHHOE U BBIHYXKJICHHOE
U3JIyYCHHUE.

TexHuueckue YCTPOKCTBA 51
IIPAKTUYECKOE ITPUMEHECHHUE:!
CIIEKTPAJIbHBIN aHAJIU3
(CIeKTpOoCKoOIT), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

Nzyuenne moxenu onwita Pesepdopaa.
[IpoBenenue 3KcriepuMenTa 1o
HAOJIOICHUIO JIMHENYATOro CreKTpa.
OneHka aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
U3MEpeHUN (PU3NICCKUX BEITUIHH.
N3yuenne monenu aroma: Tomcona,
IJIaHETapHON MOJENH aToMa, MOJIENN
aroma bopa.

N3ydenune cnekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
MIPUHIIUIIOB JICMCTBUS U YCIIOBUH
0e30macHOro MPUMEHEHHUSI
CIIEKTPOCKOTA, Jia3epa, KBAHTOBOT'O
KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 3a71a4 C
OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
siBJIeHMs 110 TeMe «CTpoeHue
aToMay.
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Pacno3naBanue puznueckux sSBJICHUM
B YUEOHBIX ONBITaX: BO3HUKHOBEHHE
JIMHENYATOTO CHEKTpa U3JIyYCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUU C MCII0JIb30BaHUEM
nocryiatoB bopa

4.3

ATOMHOE SIIPO

OKCIEepUMEHTHI, JOKa3bIBAIOIINE
CIIOKHOCTB CTPOEHHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopaa no
OTIpEJICTICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITyUYCHHUS.
CaoiicTBa anbda-, 6eta-, ramma-
usnydeHus. Biusaue
PaAMOAaKTUBHOCTH Ha >KUBbBIC
OpTaHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyknonnas monens anpa

I'eitzen6epra-NBanenko.

3apsn saapa. MaccoBoe 4uciio aapa.

N3oTomsL.

Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
I"'ammanzmydenue. 3aKkoH
PaAMOaKTUBHOTO pacmaja.

N3yuenune DKCIIEPUMEHTOB,
JOKa3bIBAIOIINX CIOXKHOCTh CTPOCHUS
aTOMHOTO sI/Ipa.

HccnenoBanue TpekoB yacTull (110
rOTOBBIM (hoTOrpadusim).

N3yuenue saepHbIX CUIL, SAEPHBIX
pEaKLMil CHHTE3A U pacmaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHne HyKIIOHHOW MOJIENH Siapa
I'eitzen6epra-MBanenko.
OObsicHEeHUE YCTPOICTBA U
IPUMEHEHUS JO3UMETPA, KaMEPbI
BuiibcoHa, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3amau ¢ onopou

Ha NOJIy4YE€HHBIE 3HAHHUS, B T.4. O 3apsae
¥ MacCOBOM YHCJIIE SApA.

Pacno3naBanue puznueckux sSiBICHUIM
B y4€OHBIX ONIBITAX U B OKPYXKAIOIIEH
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DHeprusi CBsA3U HyKJIOHOB B fAJIpe.

SlnepHbIE CHIIBI.

KN3HU: CCTCCTBCHHAA U HCKYCCTBCHHAs
PaaruOaKTUBHOCTD.
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JledekT macchl sapa.

SnepHbie peakuuu. [lenenue n
CUHTE3 SIEP.

SAnepnslii peakTop. TepMosaepHbIi
cuHTte3. [IpoOaemMbl U epcrneKTUBBI
SAIEPHON SHEPTETUKH.
DKOJIOTHYECKHE ACTIEKTHI SIEPHOM
DHEPIrEeTUKHU.

DneMeHTapHble YacTullbl. OTKpBITHE
IIO3UTPOHA.

Mertoapl HAOIIOACHUS U
pErucTpanuu JIEMEHTAPHBIX
YaCTHLI.

DyHIaMEHTAIIbHbBIE
B3anMMOJIchcTBUS. EqMHCTBO
¢dbu3HUecKoil KapTUHBI MUPA.
TexHuueckue ycTpoucTsa u
IPAKTUYECKOE TPUMEHEHHE:
JI03UMETp, KaMepa BuiibcoHa,
AJIEpHBIN peakTop, aToMHasg bomba

OnucaHre KBaHTOBBIX SIBJICHUN U
IIPOLIECCOB C UCIOJIB30BAaHUEM
(U3NYECKUX BETUYHH: TIEPHO/T
10JIypacnana, SHEPrus CBsI3U
aTOMHBIX S7IEp, AEPEKT MacChl siapa.
AHaJIN3 IPOLIECCOB U SBJIICHUMN C
UCITIO0JIb30BAaHUEM 3aKOHOB H
IIOCTYJIATOB: 3aKOH COXPaHEHHUS
AIIEKTPUUECKOTO 3apsiaa, 3aKOH
COXPaHEHUsI MacCOBOTO YHCIIA,
nocTyJarsl bopa, 3aKk0H
PaaMOAaKTUBHOTO paclaja.

Yuactue B paboTe Kpyrioro croja
«DyHIaMEHTaJIbHbIE B3AUMOJICUCTBUS.
EnuHcTBO  u3nueckod  KapTHUHBI
MHUPA».

Hcnonbs3zoBanne nHGOPMAIMOHHBIX
TEXHOJIOTHUH JIJIsI IOUCKA,
CTPYKTYpHUPOBaHUs, UHTEPIIPETALUH U
npeacTaBiieHus] THGOpMalUK pu
MOJITOTOBKE COOOIICHHI O TPUMEHEHUHN
3aKOHOB KBAaHTOBOU (PU3HMKHU B TEXHUKE
U TEXHOJIOTHUSIX, DKOJIOTUYECKUX
acCIeKTax siICPHON SHEPTEeTUKHU

Htoro no pazneny

15
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Pa3zges 5. DieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

5.1

DNEeMEeHThI
aCTPOHOMUH H
acTpopU3UKH

7

DTarnbl pa3BUTHUS ACTPOHOMHUH.
[IpukmagHOE 1 MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3mH0T0 HeOa. Co3Be3aus,
SpKA€ 3BE31bl, IUIAHETHI, HX
BUIMMOEC JIBUXKCHUE.

ConHeuHas cucrema.

Coanne. ColHeUHass aKTUBHOCTb.
Nctounuk sneprun ConHLa U
3BE3M. 3BE3/bI, UX OCHOBHBIC
XapaKTEepUCTUKU. [[narpamma
«CHEKTPAJIBHBINA KJIACC —
CBETHUMOCTBY». 3BE3/IbI ITIAaBHOM
MIOCJIEA0OBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsI 3BE3]1
IJIaBHOM MOCJIe10BaTEIbHOCTH.
BuyTpenHee cTpoeHue 3BE3.1.
CoBpeMeHHbBIE MPEJICTABICHUS O
MPOUCXOKICHUH U IBOJIIOIUN
CouHna 1 386371, DTallbl )KU3HU
3BE3 .

Muteunslii [TyTe — Hama ["amakTuka.
ITonoxenue u apmxenue ConaHIa B
I'anakTuke. Tumnel rajakTHk.

[ToaroroBka cooOmIeHM 00 dTanax
pa3BUTHUSI ACTPOHOMUH, O TPUKIIATHOM
Y1 MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOJIaX MOJTYUYECHUS
Hay4YHBIX aCTPOHOMHYECKUX 3HAHUN,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMH.

N3ydenne COBpeMEHHBIX
MPECTABICHUN O MPOUCXOKICHUU U
spoJironuy CosIHIIA U 3BE3]I.
N3ydeHue TUIIOB rajlakTuK,
paJuorajlakTUK ¥ KBa3apoB.
N3ydenune nBukeHUsI HEOECHBIX Te,
ABOJIIOIUM 3BE311 U BeeeHHo,
MPOIIECCOB, TPOUCXOISAIINX B
3B€31aX, B 3BE3JHBIX CUCTEMAX, B
MEKTaJJaKTUYECKOM Cpelie,
MaclITabHOU CTPYKTYphl BeeneHHOM.
OOmbsicHenue pacimupenus: Beenennoi
Ha OCHOBE 3aKOoHa Xa00:a.
[ToaroroBka K 00CYXIACHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHMH.
[IpoBenenuie HabMOACHUN
HEBOOPYKEHHBIM IJ1a30M C
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Pagnoranaktuku u KkBazapsl.

YeEpHble ObIpbI B Ipax rajlaKkTHK.

HCIIOJBb30BaAHUCM KOMIIBIOTCPHBIX
I'IpI/IJ'IO}KCHI/Iﬁ AJIA OIIPEACICHUSA
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Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa06:ma.
Paz6eranue ranaktuk. Teopus
bospmioro B3peiBa. PennkroBoe
U3IIyYEHUE.

MacmrabHasi CTpyKTypa
Bcenennoil. Meraranakrtuka.
Hepeménnsie nmpoOiemMsbl
ACTPOHOMUU

IIOJIOXKCHHSI HEOCCHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aus CeBepHOro MoJIyIIapus

U ApKUE 3BE3/BI.

[IpoBenenrie HaOMIOACHU B TEJIECKOI
Jlynsl, nnaner, Mneunoro Ilytu.
VYyactue B IUCKYCCUM O HEPEIIEHHBIX
npo0biemMax aCTpOHOMUHU

Wroro no pazneny 7

Pasznes 6. O0o0maomniee NOBTOPpEeHUE
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6.1

O06o0Omaroriee
MTOBTOPCHHUE

O000111eHNE U CUCTEMATH3AIHS
COJZIEpKaHUS pa3JeoB Kypca
«Mexanuka», «MonekysipHas
bu3MKa U TEPMOJUHAMUKAY,
«OnexTpoauHaMukay, «Konedanus
Y BOJIHBD», «OCHOBBI CIIELIUATBHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanTOBas puznkay, « 31€MEHTHI
aCTPOHOMUU U acTpodu3uKu». Poib
(PM3HKU U aCTPOHOMUH B
SKOHOMMYECKOM, TEXHOJOTNYECKOM,
COIMAJIBHON U 3THYECKOM cepax
NEATEIIBHOCTH YEJI0OBEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOW HAYYHOHN KApTHUHE
MHpPA, 3HAUCHUE OMUCATEIBHOM,

Yyactue B AUCKYCCHUU O POJIH (PU3UKU
¥ aCTPOHOMUU B PA3JIMIHBIX chepax
JIeITEeJIbHOCTH YeaoBeka. IToaroroska
cooO1eHnit 0 MecTe PU3NIECKOn
KapTUHBI MUPA B PSTy COBPEMEHHBIX
NpeACTaBICHUM O MPUPO/IC.
BrinonHenne y4eOHBIX 3aJaHUM,
JEMOHCTPHUPYIOITUX OCBOCHHE
OCHOBHBIX TOHSTHH, (U3HMUESCKUX
BEJIMYMH U 3aKOHOB Kypca (Ppu3nku
10-11 kmaccos

CHUCTEMATU3UPYIOLIEH,
0OBSICHUTEITLHON U
MPOTHOCTHYECKOU (PyHKITHIT
¢bu3nUecKoil TeOpur, poiib
(u3nUecKoil TeOpHUH B
dbopMHUpOBaHUY TIPEACTABICHUN O
(du3nuecKoil KapTUHE MHUPaA, MECTO
(bu3MYeCcKoi KapTHHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEICTABJIEHUM O TTPUPO/IE
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Uroro no pa3zneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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