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[pumepHas pabGouyasi mporpamMma o (pHU3MKe Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHus (0a30BBI YPOBEHb M3YYCHUsI PEIMETa) COCTABICHA HA OCHOBE
HOJIOKEHHH W TpeOOBaHMH K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa3oBa-
TEJIBHON TMpOrpaMMBbl, MpelncTaBlIeHHbIX B DepepaqbHOM TOCYAApCTBEHHOM
00pa3oBaTeTbHOM CTaHIapTe cpenHero odmiero odpazosanus (PI'OC COO0), a
taoke ¢ yuérom [IpumepHoii nporpaMmsl Bocnutanus 1 KoHuennuu mpero-
naBaHus ydeOHoro mpenmera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aLUsIX
Poccuiickoii ®enepauny, peanu3yromMX OCHOBHBIC 00IIe00pa3oBaTeNbHbIE
HPOTPaMMBI.

MNOACHUTEJIBHASA 3ATINCKA




Cognepxanue IlporpaMMbl HampaBlIeHO Ha (OPMHPOBAHHE ECTECTBEH-
HO-HAYYHOW KapTuHBl Mupa ydammuxcsi 10—11 xmaccoB mpu oOydeHHH HX
¢u3uKe Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-AEATEIHHOCTHOTO MOAXOA.
IIporpamma cootBercTByeT TpeboBanmsimM O@I'OC COO k mIaHUPYEMBIM JIHY-
HOCTHBIM, IPEIMETHBIM M METAINPEIMETHBIM PE3yIbTaTaM OOyUYEeHUs, a TaKXKe
YUUTBIBAET HEOOXOANMOCTh PEaM3alii MEXIPEIMETHBIX CBS3CH (U3UKH C
€CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpeaMeTaMu. B Heil ompenensiorcs oc-
HOBHBIC IIeJTIH M3y4YeHHs (PU3WKH Ha YPOBHE CPEIHEro 0o0IIero oO0pa3oBaHMA,
IUTAaHAPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (DM3WKH: JMYHOCTHBIE, METa-
TpeIMETHBIE, IPeIMETHEIE (Ha 6a30BOM YpOBHE).

[Iporpamma BKiIrO4aeT:

IUITAaHUPYEMBbIE PEe3yJIbTaThl OCBOCHHA Kypca (PM3MKH Ha 0a30BOM ypOBHE, B
TOM YHCJIE IPEAMETHBIE PE3YIITAThI [0 TOJ1aM O0YUEHHS;

coneprkanne yaeOHoro npeamera «Pusuka» 1o rogam o0ydIeHUs;

IIPUMEPHOE TEMATHYECKOE IIAHUPOBAHHE C yKa3aHHEM KOJMYECTBA YacOB Ha
W3yYeHUE KaXIOW TeMBl M MPUMEPHOW XapaKTePHCTUKOW ydeOHOW mes-
TENBHOCTH YYAIIUXCS, PEIN3yEeMOH NPH M3YYEHHH 3THUX TEM.

ITporpamma MoXxeT OBITh MCHONB30BaHA YYHUTEISIMA KaK OCHOBA JUIA CO-
CTaBJICHUs CBOMX pabounx mporpamm. I1pu paspabortke pabodeii mporpaMmsl B
TEeMaTHYECKOM TUIAHHUPOBAHHUHU JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb-
30BaHUS MIEKTPOHHBIX (IIH(POBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBIISIOMINXCS
y4eOHO-METOANYECKUMH ~ MaTepHaiaMu  (MyJIbTUMEIUHHBIE TPOTPaMMBI,
JJIEKTPOHHBIE YUYeOHUKH U 3a/IJa4HHKH, 3JEKTPOHHBIE OMOIMOTEKH, BUPTYyallb-
Hble J1Ta0OpaTOpHH, WIPOBBIE NMPOTPAMMBI, KOJJIEKIMH IH(POBBIX 00pa3zoBa-
TENBHBIX PECYpPCOB), peaNM3yIOIUMH auaakTadeckue Bo3moxHoctn WKT,
coJiep’kaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIbCTBY 00 00pa3oBaHUH.

[Mpumepnas pabodasi mporpaMma HE CKOBBIBAET TBOPYECKYIO MHUIIMATHBY
YUHUTENeH 1 NMPeJoCTaBIIeT BO3MOXHOCTD ISl pealM3allii Pa3IndHbIX METO-
JMYECKUX TOJIXOJI0B K OpraHM3aldy o0ydeHHs (u3nke IpH yCIOBHH COXpa-
HEeHUs 00s13aTeNIbHOI JacTh cojiepkanus Kypca. KonmuecTBo yacoB B TeMaTH-
YeCKOM IUIAHMPOBAHWH Ha M3YUCHHE KaXKIOW TEMBI SIBJISETCS OPHEHTHPOBOY-
HBIM ¥ MOKET OBITh M3MEHEHO KaK B CTOPOHY YMEHbBIIICHNUS, TAK U YBEIHUICHUS B
3aBUCHMOCTH OT PEAIM3yEeMbIX METOANYECKHUX IMOJXO0J0B U YPOBHS MOATOTOB-
JIEHHOCTH Y4YaIlnuXcsl.

OBIIAS XAPAKTEPUCTHUKA YUEBHOI'O ITPEJIMETA «®U-
S3UKA»

®du3uka Kak Hayka O Hanbolee 06IlII/IX 3aKOHax IMPHUPOJbI, BBICTYIIAd B Ka-
YECTBC yqe6H0r0 npeaMeTa B HIKOJIC, BHOCUT CyHleCTBeHHLIﬁ BKJIaJ] B CUCTEMY



3HaHWi 00 okpyxkaromeMm mupe. LIkompHBIH Kype Qu3ukn — cuctemMoobpa-
3YIOIIUH U1 €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, MOCKOIBKY (H3H-
YEeCKHE 3aKOHBI JIE)KaT B OCHOBE TPOIECCOB U SIBICHUH, U3ydaeMbIX XHMHEH,
Omonorueit, puzndeckoii reorpadueit u actporomue. Vcmonp3oBanne u ak-
THUBHOE NPHMEHEHUE (PU3NIECKUX 3HAHWH ONpENeIsieT XapakTep W pa3BUTHE
Pa3HOOOpa3HEIX TEXHOJOTHH B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TOJy4eHUs] HOBBIX MaTepualioB C 3aJlaHHBIMH CBOWCTBaMHU W Jp.
W3yuenne ¢u3uKM BHOCHUT OCHOBHOW BKJaJd B ()OPMHPOBAHUE ECTECTBCH-
HO-Hay9YHOW KapTHHBI MUpa ydaIuxcs, B (POPMHUPOBAHHE YMEHHUH MPUMEHSTH
Hay4YHBII METO/I TIO3HAHUS [IPU BBITIOJIHEHUH UMH yIEOHBIX HCCIICTOBAHUMN.

B ocHOBY Kypca (pu3mKH cpemHEil IIKOJBI TOJIOKEH ps HIei, KOTOophIe
MOXHO PacCMaTpPUBATh KaK MPUHIUIIBI €70 TIOCTPOCHHUSL.

Hoesn yenocmuocmu. B cOOTBETCTBUM C HEHl Kypc SBIAETCS JIOTHIECKH 3a-
BEPIIEHHBIM, OH COICPXKHUT MaTepPHaI U3 BCEX Pa3/eNioB (PU3HUKH, BKIFOYAET KaK
BOIIPOCHI KJIACCHUYECKOH, TaK M COBPEMEHHON (H3HKH.

Hoesn zenepanuszayuu. B cooTBeTCTBHM ¢ HEel MaTepuan Kypca (GHU3HKH
00beANHEH BOKPYT (M3MUYECKHX Teopuil. BemymmM B Kypce siBisiercst (op-
MHPOBaHHE TIPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIIECTBE U
Tnose.

Hoesn cymanumapuzayuu. E€ peannzanys npennosaraeT HCIOJIb30BaHUC
TYMaHUTapHOTO TOTEHIMANA (PU3NIECKON HAyKH, OCMBICIICHHE CBS3H Pa3BUTHSA
(U3MKM ¢ pa3BUTHEM OOINECTBA, a TaKXE€ C MHPOBO33PEHUYECKUMH, HpaB-
CTBEHHBIMHU H HKOJIOTUYECKHMH ITpodieMamu.

Hoesn npuknaonou nanpaenennocmu. Kypc Qusuku mpeamnonaraer 3Ha-
KOMCTBO C IIMPOKHM KPYI'OM TEXHHYECKHUX M TEXHOJOTHUECKHMX IPWIOKEHUH
M3y4YEHHBIX TEOPHH 1 3aKOHOB.

Hoesn xonozuzayuu peanusyercs MOCPEICTBOM BBEACHHS 3JIEMEHTOB CO-
JIep)KaHMsl, TOCBSIMIEHHBIX 3KOJOTMYECKUM IPOoOJeMaM COBPEMEHHOCTH, KO-
TOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXKICHHUS
npoOJieM palMOHAIFHOTO TPHPOAOIIONIB30BAHMS M HKOJOTHYecKor Oe3zomac-
HOCTH.

CTep>KHEBBIMHU 3JIEMEHTaMHU Kypca (GM3MKH CpPEJHEH IIKOJIBI SBISIOTCS (QH-
3ndeckue Teopur ((HOpMUPOBAHHE IPEJCTABICHUNA O CTPYKTYpE MOCTPOSHHS
(u3nyecKoil TeopuH, poiaH (QyHIaMEHTAIbHBIX 3aKOHOB M NPUHIMUIIOB B CO-
BPEMEHHBIX MPEACTABICHUSIX O NMPUPOJIE, TPAaHUNAX NPUMEHHUMOCTH TEOPHH,
JUISL OTIMCaHUs €CTECTBEHHO-HAYYHBIX SIBJICHUH W TIPOLIECCOB).

CucTeMHO-IesATENFHOCTHBIH MOIX0A B Kypce (DM3MKU PEeaTU3yeTcsl IpexIie
BCET0 3a CYET OpraHU3aLMN KCIIEPUMEHTAIBHOMN IS TEIbHOCTH 00yYaroIMXCs.
Jnst 6a30Boro ypoBHsI Kypca (PM3HKHM — 3TO HCIOJIB30BaHUE CHCTEMBI (DPOH-
TaJIbHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA00OpaTOPHBIX PabOT, KOTOpPHIE B
nporpamMme oObEeAMHEHB! B OOLIHMI CIIMCOK YUYCHWYECKUX MPAKTHIECKHX PadoT.
Bhigenenre B yKazaHHOM IepedyHe JIabOpaTOpPHBIX PadoT, MPOBOIMMBIX IS



KOHTPOJISI M OLEHKH, OCYLIECTBIIACTCS yJaCTHHKaMH OOpa30BaTEILHOTO IPO-
Ijecca MCXOAsl M3 OCOOEHHOCTEH TeMaTHYECKOTO IUIAHUPOBAHMS M OCHAIICHUS
kabunera ¢muku. [Ipm 3TOoM oOecrieumBaeTCsi OBIAJCHHE OOYYAIOMIUMICS
YMEHHSIMH TIPOBOANTH KOCBEHHBIC H3MEPEHHMS, HCCIIENOBAHMS 3aBHCHMOCTEH
(PM3UYECKUX BETMYHMH M ITOCTAHOBKY OMBITOB IO NPOBEPKE MPEMIOKEHHBIX T'H-
TOTE3.

Bonbimoe BHUMaHNE ynenseTcs PEIICHHIO PACUETHBIX W KAUECTBCHHBIX 3a-
nad. IIpu 3ToM 11 pacu€THBIX 3a/1a9 IPHOPUTETOM SIBIIAIOTCS 33/1a4H C SIBHO
3aJaHHON (hrU3MYECcCKON MOJEINbI0, MO3BOJISIOIINE MIPUMEHATh W3yYCHHBIC 3a-
KOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaKk M HHTETPUPYS
3HAHWUA W3 pasHbIX pas3nenoB. [l KaueCTBEHHBIX 3afad IMPHOPUTETOM SBIIS-
JOTCSI 3aJJaHUs HAa OOBSCHEHHE NMPOTEKaHUS (PU3NIECKUX SBICHUN U ITPOIECCOB
B OKpY)KalOIeH XM3HHM, TpeOyromue BEIOopa (GU3MUECKON MOJETH ISl CUTY-
aIluy MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsamu DPI'OC COO Kk Marepuanib-
HO-TEXHHYECKOMY 00ECHEeUeHNI0 ydeOHOTo mpoliecca 0a30BbIl ypOBEHb Kypca
(U3UKM B CpelHEH IIKOJIE JOJDKEH M3ydaThCsl B YCIOBHSX INPEAMETHOTO Ka-
OuHera (pU3MKM WM B YCIOBHAX WHTETPHPOBAHHOTO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IuKia. B xabuHere (QU3MKH TOHKHO OBITH HEOOXOAH-
Moe JabopaTopHOe 000PYIOBAHHUE JUIS BBIOJHEHUS yKa3aHHBIX B IIPOrpaMMme
YYCHHYIECKUX NMPAKTUIECKUX paboT M AEMOHCTPAMOHHOE 000PYAOBAHHUE.

JleMOHCTpanMoHHOEe 000pyZoBaHWEe (OPMHUPYETCS B COOTBETCTBHH C
NPUHIUIIOM MHHUMAIBHON TOCTaTOYHOCTH M OOECIeYMBACT ITOCTAaHOBKY ITe-
PEUHCIEHHBIX B TpOrpaMMe KITIOYEBBIX JAEMOHCTPAIMH ISl MCCIIETOBaHUS
M3y94aeMbIX SIBICHUI M MPOLECCOB, SMIMPHUYECKUX M (yHIAMEHTAIBHBIX 3a-
KOHOB, MX TEXHUYECKHUX ITPUMEHEHHH.

JlaboparopHoe o00opyJqOBaHHME Ul YYEHHYECKHX INPAKTUYECKHUX pabdoT
(opmupyeTcst B BUJIE TEMATHUECKUX KOMIIIEKTOB 1 00ECIIeYnBaETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JIByX oOydaromuxcsi. TeMaTnueckue KOMIUICKTHI J1a00-
paTopHOro 00OpYIOBaHMS IOJDKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM MC-
TIOJIb30BaHUH aHAJIOTOBBIX M IIM(PPOBBIX MPHUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPHUTENILHBIX CUCTEM B BUE IM(PPOBBIX JIAOOPATOPHIA.

HEJIN U3YUEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

OCHOBHBIMU LESIMU U3y4YeHHSI (PU3UKH B 00IIEM 00pa30BaHUH SIBISIOTCS:

— (opMupoBaHHE WHTEpPECAa W CTPEMJICHUS O0ydJalomuXcs K HAYYHOMY H3Y-
YEHHIO TPUPOJBI, Pa3BUTHE WX MHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCO0-
HOCTEM;

— pa3BUTHE NPEACTABICHUH O HAyYHOM METOAE MO3HAHUSA U (HOPMHPOBAHHE
HCCIIEI0BATEIHCKOTO OTHOMICHHUS K OKPYKAIOIINUM SIBIICHHSIM;

— (hopMupoBaHHE HAYIHOTO MUPOBO33PEHHUS KaK Pe3ylIbTaTa H3y-4eHHUsI OCHOB



CTPOEHHMSI MaTepPHH U (QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKH;

— (opMupoBaHHE yYMEHHH OOBSCHATH SBICHHUS C HCIIONB30BAaHHEM (QH3MUe-
CKUX 3HaHUH M HAYYHBIX JOKa3aTEbCTB;

— ¢dopMupoOBaHUE TNPEACTaBICHUH O ponu (GU3UKH JUIA Pa3sBUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOIOTHH.

JlocTikeHne 3THX Leseil o0ecreynBaeTCs peleHHEM CIEAYIONINX 3a1ad B
mpoIiecce U3y4eHUs Kypca (PM3UKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:
— npuoOpeTeHe CUCTEMBI 3HAHNH 00 00ITNX PU3NIECKUX 3aKOHOMEPHOCTSIX,

3aKOHAX, TCOPHUSX, BKIIIOYAS MEXAHUKY, MOJIEKYJSIPHYIO (H3HKY, 3JICK-
TPOIMHAMUKY, KBAHTOBYIO (DM3HKY H 3JIEMEHTHI aCTPOPHU3HUKH;

— ¢dopMupoBaHre yMEHHH MPUMEHATH TCOPETHUECKNE 3HAHUS U1 00BSICHE-
HUSA (DU3MUYECKHX SBICHUH B MPHUPOAE M UL NPHUHATHSI NPAKTHIECKUX pe-
LIEHUH B MOBCEAHEBHOM KU3HHU;

— OCBOGHHE CIIOCOOOB PEIICHHS pa3IMYHbIX 3a]a4 C SIBHO 3aJaHHOH (u3Mde-
CKOH MOZENbI0, 3a7ad, IMOJAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHHUC
(u3mIeCcKOil MOJETH, aJeKBaTHOM YCIOBUSAM 331at4H;

— NOHMMaHKWEe (QHU3WYECKUX OCHOB M IPHHIUIIOB [EHCTBHSA TEXHHYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHX IPOLECCOB, UX BIMSHUSA Ha OKPYKAIOUIYIO
cpeny;

— OBJAJICHUE METOAAMH CaMOCTOSTENBHOTO IUIAHWPOBAHUS M IIPOBEACHHS
(u3MUECKUX SKCIEPUMEHTOB, aHANINW3a M WHTEPIpETaluy HHGOpMAIWH,
OTIpeZIeTIeHHsI IOCTOBEPHOCTH MOJyYEHHOTO PE3yJIbTaTa;

— CO3/IaHUE YCJIOBHMH JUIS Pa3BUTHSl YMEHHH HPOEKTHO-HCCIIEI0BATEILCKOM,
TBOPYECKOH JIeATEILHOCTH.

MECTO YUEBHOTI'O ITPEJIMETA «®PU3NKA» B YHEBHOM
IIUJTAHE

B coorBerctein ¢ ®I'OC COO ¢usnka siBisieTcst 00s13aTeNbHBIM IPEAMETOM
Ha YpOBHE cpeqHero obmiero odpasoBaHusd. [laHHas mporpaMma npegycMaTpu-
BaeT u3yueHre (U3NKHU Ha 6a30BOM ypoBHE B 00b&Me 136 4 3a 1Ba roga obyue-
Hus 1o 2 4 B Henenmto B 10 u 11 knmaccax. B remaTuueckom mianupoBannu uist 10
u 11 KmaccoB MpeamonararoTcsi pe3epB BPEMEHH, KOTOPBI yUUTENb MOXKET HC-
TIOJTB30BATH 110 CBOEMY YCMOTPEHHIO, U TIOBTOPUTENHFHO-00001Ia0IHe YPOKH.

JIrobas pabodast mporpaMMa JIOJKHA TMOJHOCTHIO BKJIIOUATh B ce0sl comep-
YKaHUE JaHHOM MpPOrpaMMBbl.

B oraenbHbIX chaydasx Kypc Gu3uKM 0a30BOTO ypOBHS MOXKET H3ydaThCs
B 00béMe 204 4 3a aBa roma obyuenus (3 4 B Hepemo B 10 u 11 kmaccax). B
3TOM CITy4yae yBEeJIMIMBaeTCs He MeHee deM 110 20 9 pe3epBHOE BpeMs, KOTOpOe
WCTIONB3YETCS yIUTENIeM JUIs
M3y4eHHsI BOIIPOCOB, TECHO CBA3AHHBIX C BRIOpPAHHBIM MpoduiieM o0ydeHus, U
yBeJIMYMBaeTCs yueOHas Harpy3Kka, OTBOAMMAs Ha
U3y9ICHHE MEXaHWKH, MOJIEKYJSIPHON (M3MKM M 3JIEKTPOAWHAMHUKH, 33 CUET



pacumpeHus Yucia J1adopaTopHbIX pabOT HCCIIeIOBATENbCKOTO Xapakrepa U
YPOKOB pEIICHUS KAYeCTBCHHBIX M PACYETHBIX 3a/1au.



MJIAHUPYEMBIE PE3YJIbTAThI OCBOEHUSI YYEB-
HOI'O

MPEJAMETA «®U3UKA» HA YPOBHE CPEJHEIO OB-
IETO

OBPA30BAHUS (BA30BbIil YPOBEHD)

OcBoenne yueOHOro mpeamera «@Du3mMka» Ha ypOBHE CPEAHEr0 OOIIETo
oOpa3zoBanus (0a30BBIA YPOBEHB) JOJDKHO OOCCIICUYMBATH TOCTH)KCHHUE ClIiC-
JYIOIIUX JIUYHOCTHBIX, METAMpPEIMETHBIX W TMPEIAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3VYJIbTATEI

I'pasxicoanckoe eocnumanue:

— c(opMHPOBaHHOCTH I'PAXKAAHCKOM MO3UIMK 00YUAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOT'O WIEHA POCCUICKOr0 O0IIECTBa;

— MpPHHATHE TPaJULHUOHHBIX OOIIEYEeIOBEYECKUX I'YyMAaHUCTHYECKUX U JIEMO-
KpaTUYECKUX LICHHOCTEH;

— TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PaXJIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHHUH B IIKOJIE U IETCKO-FOHOIIECKUX
OopraHu3anusx;

— YMEHHE B3aUMOJEICTBOBATH C COLUAIbLHBIMY HUHCTUTYTAMH B COOTBETCTBUH
¢ uX QYHKIUSAMU U Ha3HAUCHUEM;

— TOTOBHOCTb K T'YMAHUTapHO! U BOJOHTEPCKOM EATENBHOCTH.

Ilampuomuueckoe eocnumanue:

— c(hOpPMHPOBAHHOCTh POCCHICKON TPaKJAHCKOH HIACHTHYHOCTH, MAaTPHO-
TU3Ma;

— LIGHHOCTHOE OTHOILIEHUE K T'OCYJapCTBEHHBIM CHMBOJIAM; JOCTH>KECHUSM
POCCHICKHX YUEHBIX B 00JaCTH (DH3UKH U TEXHHUKE.

Jlyxoeno-npaecmeennoe eocnumanue:

— ¢ OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHIECKOTO TIOBE/ICHUS;

— CHOCOOHOCTH OIIEHMBATH CHTYAaIlMI0 W NPHHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIE B JESTEIIBHOCTH YUEHOTO;

— OCO3HAHHWE JINYHOTO BKJIa(a B TOCTPOCHUE YCTOWIMBOTO Oy IyIIero.

Ocmemuueckoe éocnumanue:

— JCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETHKY Hay4HOI'O TBOpUE-
CTBa, MIPUCYIIETO HU3HUECKOH HAYKE.

Tpyooeoe socnumanue:

— HWHTEpeC K Pa3IN4YHBIM cdepaM MpodecCHOHATBHON NESTeTLHOCTH, B TOM
YUCJIe CBA3AHHBIM ¢ GU3UKON M TEXHUKOW, YMEHHE COBEPINATh OCO3HAHHBIM



BBIOOP Oyaymieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIS
TUTaHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO I CAMOOOPa30BaHMIO B 00IaCTH
(hU3UKY Ha IPOTSHKEHUH BCEH JKU3HH.

DKonozuueckoe gocnumanue:

c(OpPMUPOBAHHOCTh SKOJOTHYECKOW KYJIBTYpBHI, OCO3HAHHE IJI00ATBHOTO
XapakTepa SKOJIOTMIECKUX IpodIeM;

IUTAHUPOBAHKUE U OCYLIECTBIICHUE IECHCTBUN B OKpYXAIOLIEH cpese Ha Oc-
HOBE 3HaHM LIeJIEl YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacIMpeHne OIbITa JESTENPHOCTH AKOJOTHYECKOH HANpPaBICHHOCTH HA
OCHOBE MMEIONINXCS 3HAHNUH 10 (hU3HKE.

llenuocmu HAY4YH020 NRO3HAHUA:

c(OPMUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOH HAYKH;
OCO3HAaHHE LICHHOCTH HAy4YHOIl HESTENbHOCTH, TOTOBHOCTH B IIpOIECCE
M3y4eHUs] (PU3NKU OCYIIECTBIATH MPOCKTHYIO U MCCIIEAOBATEIBCKYIO Aes-
TENBHOCTh MHANBUAYAIBHO U B IPYIIIIE.
B mpouecce 1OCTIXEHUS! TMIHOCTHBIX PE3yIbTaTOB OCBOCHUS IIPOTrPAMMBbI

cpenHero obmiero odOpa3oBaHus Mo (Gu3nKe y 0Oy4JarOUMXCS COBEPIICHCTBY-
eTCSL IMOYUOHANbHBIY UHMELTeKM,, IPEATIONaralomuil chOPMUPOBAHHOCTD:

CaMOCO3HAHUsA, BKIIOYAIONIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOLHO-
HaJBbHOE COCTOSIHHE, BUJECTh HAIIPABICHUS Pa3BUTHA COOCTBEHHOI 3MOLM-
OHAJBHOI c(hepbl, OBITh YBEpEHHBIM B cebe;

camopezynupoeanusi, BKIIOYAIOIET0 CAMOKOHTPOJIb, YMEHHE NPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEICHHE, CIOCOOHOCTH aJaNTHPOBaThCI K
9MOLMOHANEHBIM HM3MEHEHUSM U HPOSBIATH TMOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYMpeHHel MOmueayuu, BKIIOYAIONIEH CTPEMIICHHE K JTOCTHKCHHUIO LN
U yCIIeXy, ONTHUMH3M, HHUIMATHBHOCTb, YMEHHE NEHCTBOBATh, HCXOAS U3
CBOHMX BO3MOXHOCTEIf;

amMnamuu, BKIIOYAONIEH COCOOHOCT MOHMMATh IMOLMOHAIBHOE COCTO-
SIHUE JIPYTHX, YYUTHIBATh €r0 IPH OCYIIECTBICHHN OOIIEHHUS, CIOCOOHOCTh
K COUYBCTBHIO U COTIEPEKUBAHHUIO;

COYUATbHBIX HABBIKOG, BKIIIOUAIOIINX CIIOCOOHOCTH BBICTPaMBaTh OTHOLIE-
HUS C JPYTUMHM JIIOJbMH, 3a00THTHCS, NPOSBIATE MHTEPEC W pa3periaTh
KOH(JIMKTHI.

METAIIPEAMETHBIE PE3YJIbTATBI

y}ll/lBepcaJll)HLIe No3HaBaTeJbHbIE T1eHCTBUA

baszoevie nozuueckue oeiicmeus:
CaMOCTOSITENIEHO (DOPMYITMPOBaTh W aKTyaIM3UpOBaTH MpoOJeMy, pac-



CMaTpHBaTh €€ BCECTOPOHHE;

— OTIPEeNeNATh LEeNH NeSTeIFHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX JO-
CTHIKEHUS,

— BBIABIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pacCMaTpUBACMBIX (HU3U-
YECKHUX SBJICHHUIX,

— pa3pabaTeIBaTh IDIAH PELICHUS MPOOIEMBI C YIETOM aHaIN3a UMEIOMINXCS
MaTepHaJIbHBIX U HeMaTePUAIBHBIX PECYPCOB;

— BHOCHTBH KOPPEKTHBHI B JESTEIHHOCTH, OICHUBATH COOTBETCTBHE PE3yIIb-
TATOB IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUH NS TEIbHOCTH;

— KOOPAWHHUPOBATH W BHINIOJIHATH pabOTy B YCIOBHAX PEaJbHOTO, BUPTYallb-
HOTO ¥ KOMOMHHPOBaHHOTO B3aMMO/ICHCTBHS;

— pa3BHUBATh KPeaTHBHOE MBIIUICHUE TIPH PEIICHUN KU3HEHHBIX MPOOIIEeM.
bazoevle uccneooeamensckue oelicmeusn:

— BJAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU TOHATHAMU W METOIAMHU
(uznveckoii HayKw;

— BJAJCTh HABBHIKAMH YUEOHO-HCCIICIOBATSIECKOW W MPOCKTHOM NesSTeIHHO-
CTH B 001acTH (U3NKH; COCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIb-
HOMY IIOWICKY METOJIOB pEIIeHHs 3a1ad (hU3NIECKOTO COACPIKAHUS, MpH-
MEHCHHUIO Pa3IMIHBIX METOJJOB TIO3HAHUS;

— BJAJCTh BHIOAMH JCSITEIBHOCTH O MOJIYYCHHUIO HOBOTO 3HAHWS, €r0 WH-
TEPIIPETAINH, MPEOOPA3OBAHNI0 M TPUMCHECHUIO B Pa3lIMYHBIX yUCOHBIX
CUTyallusAX, B TOM YHCIIC TPHU CO3IJaHUU YYCOHBIX MPOEKTOB B 00IACTH
(huznky;

— BBIABIIATh MPUYUHHO-CICICTBCHHBIC CBS3W WM aKTyaJIH3HPOBATH 3a/ady,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHTHI JJIs T0Ka3aTelb-
CTBa CBOMX YTBEpPXKICHUH, 3a1aBaTh apaMeTPhl H KPUTCPHH PELICHHUS;

— aHANU3UPOBATH TONYYCHHBIC B XOJIC PCIICHUS 3a/1a9l Pe3yJIbTaThl, KPUTH-
YECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSAX;

— CTaBUTH U (HOPMYIHPOBATH COOCTBEHHEIC 3a7adil B 00pa30BaTEIBLHON Nesi-
TENBHOCTH, B TOM YHCJIC IPU U3YyICHUU (PH3UKHY;

— JaBaTh OICHKY HOBBIM CHUTYAIIUSIM, OLICHHBATh IPUOOPETEHHBIH OIIBIT;

— yMeTh NEPEHOCUTH 3HAHUSA M0 (hU3UKE B MPAKTHUYCCKYIO 00JIACTh KU3HEIe-
SITEJIBHOCTH;

— yMeTh UHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTATh HOBEIC HJICH, NPEAJIaraTh OPUTHHAIBHBIC TIOJAXO0/IbI H PECIICHHS,
CTaBHUTH NPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE alIbTCPHATHBHEIC PEIICHUS.
Paboma c ungpopmayueii:

— BJAJCTh HABBIKAMH MONY4eHUS HHYOpMAIH (HU3NIECKOTO COACPIKAHUS U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHFHO OCYIICCTBIATh MOUCK, aHa-
JIM3, CHCTEMATHU3alUI0 W HHTEPIIPETAINIO HH()OPMAIIK pa3IHYHBIX BUIOB U
(dhopM mpecTaBICHNS;



— OIICHUBATh JOCTOBEPHOCTH HHPOPMALINH;

— HCIONB30BaTh CPeACTBAa MH()OPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX TEX-
HOJIOTHII B PELICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHU3aIlH-
OHHBIX 3a/1a4 C COOJIOACHHWEM TPeOOBAHWH SPrOHOMHKH, TEXHHKH 0e3-
OTMACHOCTH, TUTHUEHBI, PECypCOCOEPEKEHHsI, MPABOBBIX U ATHYECKUX HOPM,
HOPM HH(OPMAIMOHHONW O€30TIaCHOCTH;

— CO03/1aBaTh TEKCThI (DU3UUECKOTrO COJACPXKAHHS B PAa3IHUYHBIX (opMaTax c
yu€TOM Ha3Ha4YeHUs: WH(OpMALMK U 1EIeBOW ayAUTOPUH, BBIOUPAs ONTH-
MalbHYI0 (JOpMY MPECTaBICHNS U BU3yaTn3alliu.

YHnBepca.anLIe KOMMYHHUKATHBHbIC I[eﬁCTBHH

Obwenue:

— OCYIIECTBIATH OOIIEHHE Ha ypOKaxX (PM3WKH M BO BHE-YPOUHOU NESATEIb-
HOCTH;

— pAacIo3HaBaTh TMPENNOCHUTKA KOH(MIMKTHBIX CHTyallMii W CMATYaTh KOH-
(hHKTEI,

— Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C WCIOIB30BaHUEM
SI3BIKOBBIX CPEJICTB.

Cosemecmuasn 0eamenibHOCHb:

— TOHUMATD U MCIIOJIF30BaTh MIPEUMYIIeCTBa KOMAHIHON M WHANBUIYATBHOM
paboTEI;

— BEIOMpATh TEMaTUKy W METOJBI COBMECTHBIX JCUCTBUH C y4ETOM OOIIHMX
HHTEPECOB M BO3MOXXHOCTEH Ka)kK[IOTO YJICHA KOJUICKTHBA;

— TPUHUMATH ETH COBMECTHOM NESTEIBHOCTH, OPTaHM30BEIBATh U KOOPIH-
HUPOBATH JIEHCTBHA MO €€ TOCTHKCHHUIO: COCTABIATh IUIAH JEHCTBUH, pac-
MPeJeNATh PO C YIETOM MHEHHUI YYaCTHHUKOB, OOCYXHATh pe3yNbTaTHI
COBMECTHOH paboTHI;

— OIICHUBATh KA4eCTBO CBOETO BKIAJa M KaXKJOTO yJacTHHUKA KOMAaHIBI B
00IIHii pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

— TpeyiaraTh HOBEIE IPOEKTHI, OIICHUBATh HIICH C TO3UIUN HOBU3HBI, OpH-
TUHAJHHOCTH, TIPAKTHYECKOW 3HAYNMOCTH;

— OCYIUECTBJISITh O3UTHUBHOE CTPATETMUYECKOE MOBEJCHUE B Pa3IUYHBIX CHU-
TyanusxX, IPOsIBIISATH TBOPUYECTBO M BOOOpaKEHHUE, OBITh HHUIIMATHBHEIM.

YHI/lBepca.]'[I)HLIe PEryJIsiTUBHBIC HeﬁCTBHﬂ

Camoopzanusayus:

— CaMOCTOSTEIBHO OCYIIECTBIIAThH IIO3HABATEIBHYIO ACATEIEHOCTD B 00JIaCTH
(hM3MKK U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTH M (POPMYIHUPOBATH
COOCTBECHHBIC 33124,

— CaMOCTOATENbHO COCTABJISITh IUIAaH PEUICHHs PACUETHBIX U KAaueCTBEHHBIX
3aja4, IUIAaH BEITIOJIHECHUS MPAKTHYCCKOW Pa0OTBHI ¢ yYETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BOBMOXKHOCTEH U TPEAMIOYTCHHIA;



— J1aBaTh OLCHKY HOBBIM CHTYalHsIM;

— pacummpsTh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMIHBIX NMPEATIOYTCHUMH;

— JenaTh OCO3HAHHEIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTtb Ha ce0s OTBET-
CTBEHHOCTb 3a PEIICHUE;

— OIICHUBATh MPHOOPETEHHBIH OTBIT,

— CHOcOOCTBOBaTh (YOPMHUPOBAHUIO H TIPOSBICHHUIO JPYIUIHHA B OOJNACTH
(hM3MKH, TIOCTOSHHO NOBBIIATH CBOH 0Opa30BATENBHBIA W KYJIbTYpPHBIH
YPOBEHb.

Camoxonmpons:

— J1aBaTh OIEHKY HOBBIM CHTYaIHsIM, BHOCHTh KOPPEKTHUBHI B IESTEIbHOCTD,
OLICHNBATh COOTBETCTBHE PE3yIbTATOB LIENAM;

— BIIAJICTh HABBIKAMH IO3HABAaTENbHON pedieKkcnu Kak OCO3HaHUS COBEp-
IIAeMbIX ICHCTBUH U MBICIUTENBHBIX TIPOIIECCOB, X PE3yIbTATOB U OCHO-
BaHMH; MCIIOIB30BATh MPUEMBI pepiIeKCHH AT OLCHKH CUTYaluH, BbIOOpa
BEPHOTO PEIICHUS;

— YMETh OIIEHMBATh PHCKH M CBOCBPEMEHHO IPWHHMMATh PEIICHHS 10 WX
CHIKEHHUIO;

— TIPUHUMATh MOTHBBI U apTyMEHTHI APYTUX IPH aHAIH3E PE3yIbTaTOB Jes-
TEIBHOCTH.

Ilpunamue ceéa u opyaux:

— TIPpUHUMATh ceOs1, TOHUMasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;

— TIPUHUMAaTbh MOTHBBI U apTyMEHTHI APYTUX IPH aHAIH3E PE3yIbTaTOB Jes-
TEJILHOCTH;

— TIpU3HABaTh CBOE MPABO U IIPABO APYTUX Ha OLTHOKH.

ITIPEIMETHBIE PE3YJIBTATbBI
10 xkaacce

B mponecce u3ydenust kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce ydeHUK

Hay4uTCS:

— JIEMOHCTPUPOBATh HA MpPUMEpax pojb U MecTo (U3MKH B (GOPMUPOBAHUA
COBPEMEHHOW HayYHOH KapTUHBI MUpA, B PA3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B IPAKTUUECKOH JEeSITEeNbHOCTH JII0JEH;

— YYUTHIBaTh TPAHUIIBI IPUMEHEHHS N3YyYEHHBIX (PU3UUECKUX MOJEINCH: Ma-
TepUajbHAsl TOYKa, MHEPLHAIbHAS CHCTeMa OTCUYETa, aOCONIIOTHO TBEPIOE
TeJNo, UeaIbHbIH ra3; MOJAEIN CTPOSHUS I'a30B, )KUAKOCTEN U TBEPABIX Tell,
TOYEYHBIH 3JIEKTPUUYECKHUIT 3aps/] IIPU pelieHnH (PU3NUECKHX 3a]1ay;

— pacno3HaBaTh (puzHUecKHue SBICHUS (TIPOLECCH) U OOBSICHATH X Ha OC-
HOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS
BELIECTBA U DJIEKTPOJUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE Mps-
MOJIMHEHHOE JIBUXXEHHUe, CBOOOIHOE MaJeHHe Tell, IBUKEHUE 10 OKPY K-
HOCTH, MHEpLHMs, B3aUMOJAEHCTBHE Tel; MU(Qy3us, OPOYHOBCKOE IIBH-



JKEHUE, CTPOCHHE KUAKOCTEH M TBEPIBIX TEJ, H3MEHEHUE 00bEMa Tell IPHU
HarpeBaHuy (OXJIAXKACHUM), TEMIOBOE PaBHOBECHE, HCIAPCHHUE, KOHJCH-
calys, IUIaBJICHUE, KPUCTAIUIN3AIMS, KUIICHHE, BIAXKHOCTh BO3yXa, HO-
BBIIIICHNE JAABJICHUA ra3a MPU €ro HarpEeBaHWU B 3aKPHITOM COCY[E, CBSI3b
MEXIy MapaMeTpaMy COCTOSHUS I'a3a B M30IPONEccax; 3JCKTPU3anus Tell,
B3aMMOJICHCTBUE 3apANOB, OJICKTPHUYECKas IPOBOJUMOCTh, TEIIIOBOE,
CBETOBOE, XUMHYIECKOE, MArHUTHOE ACHCTBUS TOKA;

OIIMCHIBATH MEXaHMYECKOE IBIKCHHUE, HCITIONb3Ys (PU3NIECKUE BEIUINHBI:
KOOpJWHATA, ITyTh, IEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITyJIbC T€Ja, KHHETUYECKasi SHEPTHsl, TOTEHINAIbHAS HEPTHs, MEXaHH-
yeckass paboTa, MEXaHM4YEeCKas MOINHOCTH; IIPU OIHCAHHH MPaBHIBHO
TPaKTOBaTh (PU3NUECKHUH CMBICI HCIIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS
W COUHUIBI, HaXOAWTh (POPMYJbI, CBS3BIBAIOIIUE NAHHYIO (H3HUIECCKYIO
BEJINYUHY C IPYTUMH BEIMUYNHAMU;

OTMCHIBATH M3YUCHHBIC TEIUIOBHIC CBOMCTBA TEJI M TETIIOBBIC

SBJICHUSI, UCIIOB3YS (pr3nUecKie BEIMUUHbL: JaBICHUE Ia3a, TEMIIEpaTypa,
CpeAHssl KNHETHYECKast SHEPTHsl XaOTHUECKOTO JBI)KEHHS MOJIEKYJ, Cpea-
HEKBaPaTHIHAsI CKOPOCTb MOJICKYJ, KOJIMYECTBO TETJIOTHI, BHYTPEHHSISA
SHeprusi, padoTa rasza, Ko3(-GUIHEHT MOJE3HOro IECHCTBHS TEIIOBOTO
JBUTATENs; NPU ONHMCAaHWM NPABHIBHO TPAKTOBATh (DU3NYECKUH CMBICI
UCTIONb3YEMBIX BEJIMUYUH, MX 0003HAYCHUS W €IUHUIIBI, HAXOIUTh (GopMy-
JIbI, CBSI3BIBAIONINE JITAHHYIO (PM3HYECKYIO BETMUUHY C IPYTHMMH BEJINYHHAM;
OIMCHIBATh M3YyYCHHBIC JJIEKTPUYECKHE CBOMCTBA BEIECTBA, O3JIEKTpUYE-
CKHe SIBJIEHHS (TIPOIECCHI) U BJEKTPUYECKYI0 MPOBOJMUMOCTD Pa3IMYHBIX
Cpef, UCTIONB3ys (U3NYECKNE BEIIMUUHBL: JIEKTPHUECKUI 3apsl, dJIeKTpH-
YecKoe I10JIe, HANPSDKEHHOCTH OIS, MOTEHIUAN, Pa3HOCTh MOTCHIINAJIOB,
CHJIa TOKa, JJIEKTPUYECKOEe HalpsHKeHHUE, HJIEKTPUUECKOe CONPOTHBIICHHUE,
O/IC, paboTta TOKa; MPH OMHCAHUH IPABIIBLHO TPAKTOBATH (PH3MUYCCKUMA
CMBICIT HCTIOJIB3YEMBIX BEJIMYNH, UX 0003HAYCHUS W CIUHHMIIBI; YKa3bIBaTh
(hopMyJIBI, CBA3BIBAIOIINE NaHHYIO (U3MUYECKYIO BEJIMUNHY C APYTUMH Be-
JMYMHAMH;

aHAIM3MPOBATh (PU3MUYECKUE NTPOLECCH U SBJICHHS, UCIIONb3YS (PU3HIECKUE
3aKOHBl U NPHUHLUNBL 3aKOH BceMupHoro tarorenusd, I, II u III 3axons
HeroToHa, 3aKOH COXpaHEHUs MEXaHHUUYECKON 3HEPruu, 3aKOH COXPAHEHUs
UMIIyJbCa, MPUHLUI CYNEePHO3ULUH CUJI, IPUHIIMI PABHONPABHS UHEPIU-
AJBHBIX CHCTEM OTCUETA; MOJIEKYISPHO-KMHETHUECKYIO TEOPUI0 CTPOEHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEJHEH KMHETHYECKOM YHEPIHH Tell-
JIOBOTO JIBM)KEHHSI MOJIEKYJI ¢ aOCONIOTHOM TeMIlepaTypoi, MepBhIid 3aKOH
TEPMOAMHAMUKHY; 3aKOH COXPAHEHHsI JJIEKTPUUYECKOro 3apsaja, 3akoH Ky-
JoHa, 3ak0H OMa, 3aKOHBI IOCNIEOBAaTENLHOIO M MapaIeIbHOTO COeIu-
HEHMs NPOBOAHUKOB, 3akoH JDxoyns—JIeHna; npu 3ToM pasnuyarb Clo-
BECHYI0O (DOPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe BBIPAKEHHE U



ycIIoBUs (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NPUHIIUITE ASHCTBHS MAIIWH, IPHOOPOB U TEXHUYE-
CKHX YCTPOMCTB; pa3iInyaTh YCIOBHS MX OE30IIaCHOTO HCIIONb30BAHHS B
ITOBCETHECBHOM JKU3HU,

BBIITOJIHATH SKCIIEPHUMEHTHI 110 MCCIICNOBAHNIO (DPM3UYECKUX SBJICHHH U IIPO-
[IECCOB C HCIOJB30BAHMEM IPSMBIX M KOCBEHHBIX HM3MEPCHHI: IIPU 3TOM
(hopmyHpoBaTh TPOOIEMy/3amady M THIOTE3y Y4eOHOTO SKCIIEpUMEHTA;
COOHMpaTh YCTAHOBKY M3 NPEVIOKEHHOTO 000pYIOBaHHMS; IPOBOAUTE OIBIT U
(opMyIMPOBATH BEIBOLEL;

OCYIIECTBIIATE NPSIMBIC M KOCBEHHBIE H3MEpEHHs (M3NYSCKHUX BEIIMYMH;
IPH 3TOM BBIOHpATh ONTUMAIBHBIH CIIOCO0 M3MEPEHUS U HCIOIb30BATH
U3BECTHBIC METOJIbI OLICHKH MOTPEIIHOCTEH H3MEPEeHUIA;

UCCIIeNOBAaTh  3aBHCHMOCTH  MEXIY  (HU3MYCCKHMH  BEJIMYMHAMHU
C UCIIOJIBb30BaHHEM NPSMBIX U3MEPEHHUIl: IIPH 3TOM KOHCTPYHPOBATh yCTa-
HOBKY, (DUKCHPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCHMOCTH (DPU3MUYECKUX
BENIMYKH B BHJC TaONUIl U TPadMKOB, NeTaTh BEIBOJBI IO PE3yIbTaTaM UC-
CIICIOBaHUS;

cOOJI0AaTh paBuIIa OE30IACHOTO TPYyJa IPH HPOBEICHUH MCCIICI0BAaHHUIT B
paMKax y4eOHOTO SKCICPHMEHTa, y4eOHO-HCCIIeNOBATEILCKOH H IPOCKT-
HOIl JICSTENILHOCTH C MCHOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M Jia-
0opaTopHOTO 00OPYHAOBAHHS,

peliaTe pacuyéTHbIC 3aayd C SIBHO 33aJaHHOW (PU3MYECKOH MOAEINbIO, HC-
noJIb3ysl (PM3MYECKHE 3aKOHBI M NMPHHLMITEL, HA OCHOBE aHAU3a YCIIOBHS
3a/1a9¥ BBIOMPATh (PU3UUECKYIO MOJEIb, BBIACIATE GU3HYCSCKHE BEIMYHHBI
U GopMyJbl, HEOOXOAUMBIE M €€ PelleHUs, IIPOBOAUTE PACUYETHI H OlLle-
HHBATh PEATbHOCTD MOTYYSHHOT0 3HaYeHHS (PU3HYESCKON BEITUYUHBI;
pelIaTh KauyecTBEHHbIE 3a/ayi: BBICTPAUBATh JIOTHYECKU HEHIPOTHBOPEYH-
BYIO LENOYKY PAcCyXXICHHH C ONMOPOH Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHO-
MEPHOCTH M (pH3NYECKUE SBICHUS;

UCIIONB30BATh MPU PELICHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIC HMH(pOpMaIu-
OHHBIC TEXHOJOTMH JUIS IMOWCKA, CTPYKTYPHPOBAaHHS, UHTEPIPETALHU U
Npe/ICTaBICHU y4eOHOH M Hay4HO-TIONMYJISIpHOH HMH(OpMalny, MOJIydeH-
HOM M3 pa3NYHbIX HCTOYHUKOB; KDUTHUECKH aHAJM3UPOBATh MOIy4aeMyo
nHpopmanuio;

MPUBOAMTH IPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHNE MPOLECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BH-
THE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS 110 (pU3MKe B MOBCEIHEBHOW JKU3HU
Juist obecnieyeHus: 0€30MaCHOCTH MK 00paIieHny ¢ MPUOOpPaMU U TEXHU-
YECKUMH YCTPOMCTBAMH, JUISi COXPAHEHHMS 370POBbS U COOIIOJCHUSI HOPM
9KOJIOI'MYECKOT0 MOBEJCHNUS B OKpY KaloIIel cpee;

paboraTe B Tpylne C BBIIOJIHEHHWEM Pa3IMYHBIX COLMAIBHBIX PpOJIEH,



IUIAaHUPOBATh paboOTy IPYIBI, PAMOHAIBEHO paclpenessTh 0053aHHOCTH
U IUIAaHUPOBATh HEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, alACKBATHO
OLICHMUBATh BKJIAJ KKAOTO U3 YUYAaCTHHKOB IPYINIBI B PEIICHHE paccMaT-
pHUBaeMoOii IPOOIIEMBL.

11 xaace

B mporiecce nzydenus Kypca ¢pusuku 6a30Boro ypoBHS B 11 Kitacce yaeHHK

HaydUTCS:

— JIEMOHCTPUPOBATh HA MPUMEPAx poib M MecTO (pu3uku B GOPMUPOBAHUH
COBPEMEHHOM Hay4HOU KapTUHBI MUpPaA, B Pa3BUTHUH COBPEMEHHON TEXHUKH
U TEXHOJOIHWM, B NPAaKTUYECKOH AESATENBHOCTH JIIOJEH, LIEIOCTHOCTh U
€NHCTBO (PM3MUYECKON KapTHHBI MHUpa;

— YYUTHIBaTh TPAHUIIBI MPUMEHEHUS M3YYEHHBIX (DU3MUECKHX MOJENei: To-
YEeYHBIH 3JEKTPUUYECKUI 3apsp, Jyd CBETa, TOUCUHBIH MCTOYHHK CBETa,
ANepHas MOJENb aTOMa, HyKJIOHHAs MOJIETb aTOMHOTO Spa MPH PEIICHUN
(usmuecKkux 3amad;

— pacrno3HaBaTh PU3UIECKUE SIBICHHA (IIPOLIECCHI) U OOBSICHATH X HA OCHOBE
3aKOHOB JICKTPOJMHAMHMKHA M KBAaHTOBOHM (DM3HMKH: B3aHMMOJCHCTBHE Mar-
HHUTOB, 3JICKTPOMAarHWTHAs WHAYKIWSA, ICHCTBHE MarHUTHOTO OIS Ha
MPOBOJHUK C TOKOM U JIBIDKYIITMHCS 3apsil, 3IEKTPOMarHUTHBIE KOJIEOaHUs
W BOJIHBI, IPSIMOJIMHEHHOE PaclpoOCTpaHEHUE CBETa, OTPAKEHHUE, IPEIOM-
JeHue, uHTepdepeHuuns, TU(PaKuus W MOJIIPH3ALUs CBETa, AUCIIEPCUS
cBeTa; (orodnekrpudeckuii 3Ppdexr (poToaddexT), cBeTOBOEC HaBICHUE,
BO3HMKHOBEHHE JIMHEHYATOro CHEKTpa aToMa BOAOPOJA, ECTECTBEHHAsT U
HCKYCCTBEHHAs PaJHOaKTHBHOCTD;

— ONWCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MarHUTHbIE,
ONTHYECKNE M JICKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI), MCHONIB3Ys (hu-
3WYECKHE BEIMYMHBL 3JICKTPUUYECKUH 3apsia, CHWila TOKa, JJIEKTPHUYECKOoe
HalpsOKEHUE, 3JIEKTPUYECKOe COIMPOTHUBIIEHHE, PAa3HOCTh IOTEHIMAJIOB,
O/IC, paborta ToKa, HHAYKIMS MAaTHUTHOTO IOJIs, crita Amriepa, cuia Jlo-
PEHIa, MHAYKTUBHOCTD KaTYIIKH, SHEPIHs JJIEKTPUUECKOTO U MAarHUTHOTO
TIOJIEH, TIEpHOJ M YacToTa KoslebaHUH B KoJieOaTeNbHOM KOHTYpE, 3apsi U
CHjla TOKa B IPOIECCe TapMOHMYECKHX 3JEKTPOMArHUTHBIX KoJjeOaHuH,
(hoKyCcHOE pacCTOsHHE W OINTHYECKas CHJa JIMH3bI, IPH ONHCAHUU IIpa-
BWJIBHO TPaKTOBaTh (PM3MYECKUH CMBICI MCHOJIb3YEMBIX BEJINYUH, HX 000-
3HAUCHMSI W CIMHMIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIIUE JAHHYIO (H-
3MYECKYIO BEJIMYUHY C IPYTUMHU BEJTMYHMHAMM;

— ONKMCHIBaTh HM3y4YCHHBIE KBAHTOBBIE SIBJICHHUS W IPOLECCHI, HCIIONbB3YS
(m3nyeckne BENMYMHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETA, SHEPTHs W UMITYJILC (OTOHA, IEPHO TOJTypac-
naja, SHeprHs CBA3HM aTOMHBIX sJep; IPU ONMCAHUM MPABWIBHO TPAKTO-
BaTh (PU3NYECKUI CMBICI HCIOJIB3YEMbIX BEIMYWH, UX O0O3HAYCHHS U



€AVHUIBI; yKa3blBaThb ()OPMYIBI, CBS3BIBAIOIINE IAHHYIO (QH3HMUECKYIO
BEIMYMHY C APYTMMH BEIMYMHAMH, BBIYUCIATH 3HaUYCHHE (PU3HMUECKOU
BEJIMYIHHBI;

aHATM3MPOBATh (PU3MIECCKUE MPOIIECCH U IBICHUS, UCTIONb3Ys (HH3HIECKHE
3aKOHbI M NPUHIOUMBL 3aKOH 3JIEKTPOMATHUTHOM WHAYKIWH, 3aKOH IIps-
MOJIMHEWHOTO PAacIpOCTPAHEHHS CBETA, 3aKOHBI OTPA)KEHHS CBETA, 3aKOHBI
MIPEJIOMIICHHUS CBETa; ypaBHEHHEe ODWHIMITEHHa Mia (HoToddexTa, 3aK0H
COXpaHEHHs >HEPTUH, 3aKOH COXPAHCHMS MMITyIbCa, 3aKOH COXPaHEHUS
3JIEKTPUUYECKOTO 3apsi/a, 3aKOH COXPAaHEHHUS] MACCOBOTO YNCJIA, TOCTYJIAThI
bopa, 3aKOH paAn0aKTHBHOTO pacmaza; MpH 3TOM Pa3IniaTh CIOBECHYIO
(OpMyTHPOBKY 3aKOHAa, €r0 MAaTEMaTHYECKOE BBIPAKCHHUE W YCIOBHUS
(rpaHuIEI, 00IaCTH) TPUMEHIUMOCTH;

OTIPEZIECTATh HANpaBICHHUE BEKTOpa MHAYKIMH MAarHUTHOTO IOJISI TIPOBOJ-
HHKa C TOKOM, CHJIbI AMIiepa U cuitsl Jlopenna;

CTPOUTH M OIMCHIBATh HM300pa)KCHHE, CO34aBAEMOC IUIOCKHUM 3€pKajioM,
TOHKOH JTMH30M;

BBITIOJHATH 3KCIEPUMEHTHI 110 HCCIEAOBAHMIO (HU3MUYECKUX SIBICHUH |
MPOLIECCOB C UCTIOIB30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHH: IIPU 3TOM
(opmynupoBaTh HmpoOieMy/3aauy W THIOTE3y y4eOHOTO SKCIEpPHMEHTa;
coOMpaTh YCTAHOBKY M3 MPEATIOKEHHOTO 000pYyJOBaHMS; IPOBOJUTE OIBIT
1 (opMynMpoBaTh BHIBOABI;

OCYIIECTBIISITh NMPSIMBbIE M KOCBCHHBIE M3MEPEHHUS (M3MYECKUX BEINYNH;
IpU 3TOM BBIOMPATh ONTHMAIBHBIM CIOCOO0 M3MEPEHHS M HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH ITOTPELIHOCTEH M3MEPEHHI;

UCCIIeNoBaTh 3aBUCHMOCTH (DM3WYECKHX BEJIWYMH C HCIOJIb30BaHUEM
NPSIMBIX U3MEPEHHH: PU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (pUKCHpOBATH
Pe3yJIbTaThl OJyYEHHON 3aBHCUMOCTH (PU3MUECKHMX BEIWYHMH B BUAE Ta0-
JMI ¥ TPa)uKOB, IeNIaTh BBIBOJIBI 10 PE3YIIbTaTaM UCCIIEJOBAHNS;
co0Iro1aTh MpaBmiIa 0€301acHOT0 TPY1a MPH MIPOBEACHUN HCCIIEI0BaHNT
B pPaMKax y4eOHOTO SKCIIEPHMEHTa, yueOHO-UCCIeA0BATENBCKON U TIPO-
€KTHOH JEATEIbHOCTH C MCIIO0JIb30BAHUEM HM3MEPHUTEIbHBIX YCTPOHCTB M
71a00paTOpHOTO 000PYJOBAHUS;

penate pacuy€THbIE 3a/laud C SBHO 3a/IaHHOW (U3MYECKOW MOJIEIIBbIO, HC-
NoNB3ysl (pM3MYECKUe 3aKOHBI M MPHHIMIIBI; HAa OCHOBE aHAJIM3a YCIJIOBHUS
3a71a4M BBIOMpATh (PU3NYECKYIO MOJIEIb, BBLACIATh (PU3NUECKHUE BEININHBI
1 QOpMyIbI, HEOOXOANMBIE JUIsl €€ PEeLIeHHs], IPOBOIUTE PACUETHI U Olle-
HHMBATh PEATLHOCTH NOIYUYSHHOTO 3HaYeHUS (PU3NUECKON BEITHIHHBI;
penath KaueCTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HETIPOTUBOPEUH-
BYIO IIENIOYKY DPACCY)XICHHUI C ONOpPOH Ha HM3yYeHHBIE 3aKOHBI, 3aKOHO-
MEpHOCTU U (PU3HUYECKUE SIBICHUS,;

UCIIONIb30BaTh IPH PEIIEHHH YYEOHBIX 3a7ad COBpPEMEHHbIC MH(OpManu-
OHHBIE TEXHOJIOTMH JUIS TIOMCKa, CTPYKTYPHPOBAHUS, UHTEPHPETALUH U



MPEACTAaBICHUS y4eOHOH M HAayYHO-TIOMyJISIpHONH MH(pOpMANNH, MOIydeH-
HOHM W3 pa3INIHBIX ICTOYHUKOB; KPUTUIECKH aHATM3HPOBATH MOTyIacMyFO
HHPOPMALIHIO;

OOBACHATH MNPUHOWOBI JCHCTBHS MAIIMH, HPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3audaTh yCJIOBHS MX O€30MAaCHOTO HMCIOJIB30BAHUS B IOBCE-
JTHEBHOM JKU3HU,

MPUBOANTH IIPUMEPHI BKJIAIa POCCHHCKHUX M 3apyOeKHBIX YIEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIET0 MUpA, B Pas-
BUTHE TEXHUKH U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUIECKUE 3HAHMS 10 (pU3MKe B MOBCEIHEBHOW JKU3HU
U1 obecriedeHust 0€30IMacHOCTH TPU OOpAaIIeHHH C MPUOOpaMHU M TEXHH-
YECKUMH YCTPOMCTBAMH, Ul COXPAHEHHS 37I0POBBS U COOJIONCHHS HOPM
9KOJIOTMYECKOTO MOBEJCHNUS B OKPYKaIoIIei cpeze;

paboTaTh B TpyMIE C BHINOJHEHHEM Pa3IMYHBIX CONMANBHBIX pOJIEH, Iia-
HHUPOBAaTh PabOTy TPYMNIBI, PAMOHAJIBHO pacIlpenessTh OOS3aHHOCTH W
IUTAaHUPOBATh AESATEIFHOCTh B HECTAHIAPTHBIX CHTYalMsX, aeKBaTHO Olle-
HHBATb BKJIaJ K&XKJOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTPHBACMOH
pOOIIEeMBI.



COAEP)KAHUE YYHEBHOI'O IPEJIMETA «®HU3UKA»
(bA30BbIM YPOBEHD)

10 xaacce
PA3JIEJT 1. ®DU3UKA U METOJIbI HAYYHOI O ITO3HAHU A

@usnka — Hayka o mpupone. HaydHble METOABI MO3HAHMS OKPYKAIOIIETO
mupa. Pons skceprMenTa U TeOpuH B MPOLECcce MO3HAHKUS IPHPOIbBL. DKCIIe-
PUMEHT B (pH3HKe.

MonenmupoBanne (GU3NIECKUAX SIBICHUH W TporeccoB. HaydHble rHIIOTE3H.
@duznyeckue 3aKOHbI M TEOPUH. | paHUIBI MPUMEHUMOCTH (PU3NYECKHX 3aKO-
HOB. [IpHHIMIT COOTBETCTBHSI.

Pons m mecTo (pu3nku B (HOPMHPOBAHNU COBPEMEHHOHM HayYHOW KapTHHBI
MHpa, B IPAKTHUECKOH NeATEIBHOCTH JIFOCH.

Jemoncmpavuu
1. AnasoroBele W IU(POBEIE M3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JAaTINKH.

PA3JIEJI 2. MEXAHUWKA
Tema 1. Kunemaruka

Mexannueckoe ABIKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO JBMKEHUS.
Cuctema otcuéra. Tpaekropus.

[epemernenne, cKOpocTh (CpeIHSs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKO-
peHHE MaTepHalIbHON TOYKH, MX MPOEKIHMH HAa OCH CHUCTeMbl kKoopauHat. Cio-
JKCHHE NIEPEMELICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE NpsIMOJHMHEHHOe nBIvkeHHe. [ paduku
3aBHCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IIyTH W NEepeMeIIeHUs] MaTe-
PUAIBHOU TOYKHU OT BPEMEHH.

CBoOonHOE masieHue. Y CKOPeHHE CBOOOHOTO MaJCHUS.

KpuBonuneitHoe aBrmkeHHe. J[BHKEHHE MaTepHaIbHON TOYKH IO OKPYX-
HOCTH C MOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast
ckopocts. [leprox u yactota obpamienus. LleHTpocTpeMuTensHOE YCKOPEHHE.

Texnuueckue ycmpoticmeéa U NpaKmuyeckoe npumeHeHue: CIUIOMETD,
JBIDKEHUE CHApAIOB, IIETTHBIE M PeMEHHBIC TIEpeIavH.

Jemoncmpayuu

1. Mozenb cucTeMbl OTCUéTa, WLTIOCTPAINI KHHEMAaTHISCKUX XapaKTepH-

CTHK JIBHKCHUS.

2. IIpeobpazoBaHue IBUKESHHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

3. Ilamennie Ten B BO3AyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

4. HaGmoieHre NBMXKEHUS TeNa, OPOIIEHHOTO MOJ YIJIIOM K TOPH30HTY U



TOPU30HTAIIBHO.

5. N3mepenne ycKOpeHus: CBOOOAHOTO MaJACHUSI.

6. HanpaBnieHne ckopocTH IpH ABIKCHUH MO OKPY>KHOCTH.

Vuenuueckuii ykcnepumenm, naéopamopnsie padomot*

1. U3ydeHne HEpaBHOMEPHOTO IBIKEHUS C LEJBIO ONPEACICHUS MIHO-
BEHHOH CKOPOCTH.

2. NccnenoBaHne COOTHOLIEHUSI MEXIY MyTSAMH, MIPOHICHHBIMH TEJIOM 3a
MIOCJIEI0BATENILHBIE PABHBIC ITPOMEXYTKH BPEMEHH IIPH PaBHOYCKOPEH-
HOM JIBUJKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOW HYJIIO.

3. M3y4yeHne NBIKCHUS MIapHUKa B BA3KON JKUIAKOCTH.

4. VzyueHne ABIDKEHUS TeJa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[punmun otHocurensHocTu 'anunes. [lepsriil 3akoH Herotona. Unepuu-
QJIbHBIC CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoi 3akon HeroToHa
JUISL MaTepranbHON Touku. Tperuit 3akoH HproTOHA U1 MaTepHaIbHBIX TOYEK.

3akoH BcemupHOTro TsroreHus. Cmia TspkecTH. IlepBast KocMHudecKast CKO-
POCTb.

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

Tperue. Bunbl Tpenus (moxos, ckonbxeHus, kadeHus ). Cria Tperns. Cyxoe
Tpenue. Cuila TpeHNs CKOJBKEHMS U cuila TpeHwus rokos. Koadduiment tpe-
HUs. CHila CONPOTHUBIICHUS TIPH ABHKEHUH TeJa B )KUIKOCTH MM Tase.

[MocTynarensHoe 1 BpamaTebHOE IBIKEHNE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT crIIbl OTHOCHTENBHO OcH BpamieHus. [lnedo cuibl. YcmoBus pas-
HOBECHs TBEPJOTO Tea.

Texnuueckue ycmpoucmea U npakmuieckoe npumeHeHue: TONMINIHAKY,
JBIDKEHNE NCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu
. SIBNeHNe MHEPIHH.

. CpaBHEHUE MacC B3aUMOAECHCTBYIOLIUX TEI.

. Bropoii 3akon HeroToHa.

. U3smepenue cui.

. CnoxeHue cui.

. 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Jeopmanu.

. HesecomocTs. Bec Tena npu yCKOpeHHOM NOJbEME U NaJECHUH.

~N N DN AW~

3pech 1 Janee NpMBOANTCSA paCLUMPEHHBIN NepeyeHb nabopaTopHbixX pabdoT
M OMbITOB, U3 KOTOPOro y4uTenb AenaeT BbIGOp Mo CBOEMY YCMOTPEHUIO C
y4étom BbibpaHHoro YMK n nmetorerocs obopyaosaHusi.



8. CpaBHEHHE CHIJI TPCHHUS TTOKOSI, KAUCHHSI U CKOJIBKEHHS.

9. YcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. U3yueHne ABmKeHHUs OpycKa 10 HaKJIOHHOH IIOCKOCTH.

2. MccneioBanme 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKHHE U
pe3nHOBOM 00pasIie, OT uxX JehopMaIny.

3. HccnenoBanme ycnoBHii paBHOBeCHs TBEPIOTO Tejla, MMEIOMIETO OCh
BPAIICHMUS.

Tema 3. 3aKoHBI cOXpaHeHUs] B MeXaHHKe

Hmmynsc MaTepHanbHON TOYKM (Tena), CHCTEMBI MaTepUalbHBIX TOUEK.
Wmnynsc cuitbl 1 U3MEHEHHE MMITYJIbca Teld. 3aKOH COXPaHEHHs MMITYJIbCa.
PeakTrBHOE IBIKCHHE.

Pabora cuibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MarepuainbHOi Touku. Teopema 00 U3MEHCHUH KH-
HETUYECKOH IHEPTUH.

[MorenmmansHas sHeprust. [loTeHnnansHas 3HEprus ympyro nedopmMupo-
BaHHOMW NpYXuHBL. [loTeHIManbHast 3HEPTHs TeNa BOIN3U TOBEPXHOCTH 3€MIIH.

[NoTeHnanbHEle ¥ HEMOTEHIMANbHBIE CHIBL. CBS3b pabOTHI HETOTEHIIH-
IBHBIX CHJ C M3MEHEHHEM MEXaHWYEeCKOW 3HEPTHU CHCTEMBI Tel. 3aKOH CO-
XpaHEHHs MEXaHNYECKON SHEPTUH.

Ynpyrue v Heynpyrue CTOIKHOBEHHUS.

Texnuueckue ycmpoticmea u npakxmuyeckoe npumeHeHue. BOIOMET, KONEp,
NPY>KHHHBIH MTUCTOJIET, IBIKCHNE PAaKeT.

Jemoncmpayuu

1. 3aK0oH coXpaHEHUs UMITYJIbCA.

2. PeakTUBHOE ABHIKEHHE.

3. Ilepexon MOTEHIMAILHOM SHEPTUH B KHHETHIECKYO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomut

1. N3y4yenune abCoIOTHO HEYNPYTOro yAapa ¢ IMOMOIIBIO IBYX OJAWHAKOBBIX

HUTSHBIX MasTHUKOB.
2. UccnenoBanue cBs3K pabOTHI CHIIBI C MI3MEHEHUEM MEXaHHYECKOH 3Hep-
THH Tella Ha IpUMepe pacTsKEHHs PE3HHOBOIO JKIyTa.

PA3EJI 3. MOJIEKYJISIPHASA ®U3UKA N TEPMO/IMHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeOpHH

OCHOBHBIE TTOJIOKEHUS MOHCKyHS{pHO-KHHGTH‘{GCKOﬁ TEOPUHN U UX ONBITHOEC
obocHoBaHne. bpoyHoBckoe nBmwkenue. [Auddysnsa. Xapakrep IBIKSHUS U
B3aMMOJICICTBUS 4YacTHUIl BellecTBa. MoJieu CTPOEHUS ra3oB, KMAKOCTEH U
TBEPIBIX TeN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MOJEINEH.
Macca u pazmepsl Mosiekyin. KonmuaecTBo BemecTBa. [locTossHHas ABoraapo.



TemnoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana Temmneparyp
Lenscus.

Mogens  uaeampHOro  raza.  OCHOBHOE  ypaBHEHHE  MOJIEKYISIp-
HO-KWHETHYECKOH TEOpHH HMICANBHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak
Mepa CpegHeH KMHETHYeCKOH SHEepruy TEIIOBOTO IBIDKEHHUS YACTHI[ Taza.
Illkana Temnepatyp KenpBuHa. I'a3oBble 3akoHBI. YpaBHeHHE MeHnenee-
Ba—Kuanefipona. 3akon [ampToHa. M3omporeccsl B HOeadbHOM Trase
C TIOCTOSTHHBIM KOJIMYEeCTBOM BemiecTBa. [ padudeckoe mpencTaBiIeHUE H30-
MPOIIECCOB: U30TEPMa, H30X0pa, n30bapa.

Texuuueckue ycmpoticmea u npaxmuieckoe npumeHeHue: TepMoMeTp, 6a-
pomerTp.

Jemoncmpayuu

1. OnbITHI, TOKa3BIBAIONINE AMCKPETHOE CTPOCHHE BEIIecTBa, (poTorpadun

MOJIEKYJT OPTaHHYECKIX COSTUHCHHA.

2. OnbITH IO UG Gy3UH KUTKOCTEH U Ta30B.

3. Mozgens OpOYHOBCKOTO IBHKCHUSI.

4. Mopens onbita LltepHa.

5. OmBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHHE MEKMOJCKYISIPHOTO B3aUMO-

IEWCTBUSL.
6. Mozens, WILTIOCTPUPYIOMIas IPUPOTY JaBIICHHS Ta3a Ha CTEHKU COCYa.
7. OmBITH, WLIIOCTPUPYIONINE YpaBHEHUE COCTOSHES HIICANFHOTO Trasa,
H30TIPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. Onpenenenne Macchl BO3yXa B KIIACCHOM KOMHATE HA OCHOBE M3MEPCHUIN

00BEMa KOMHATBI, TaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEll.

2. HUccrmenoBaHue 3aBHCUMOCTH MEXKIy IMapaMeTpaMH COCTOSHHS paspe-

YKCHHOTO Tasa.

Tema 2. OCHOBBI TePMOAMHAMHUKH

TepMmonuHaMudeckas crcreMa. BHyTpeHHsS SHEPTHS TEPMOINHAMHICCKOMN
CUCTEMBI M cHOco0BI e€ m3MeHeHus. KommdecTBo TemoTel U pabora. BHyT-
pEHHSIL DHEpPrusi OJHOATOMHOTO HJEaNbHOro raza. Buabl Temnonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3y4eHHE. Y IeJbHasi TEeIUIOEMKOCTh Bellle-
ctBa. KomnuecTBo TEmIOTH NpHU TeIIONepeaaye.

Ionsatne 00 ammabatHOM mporecce. [lepBBIf 3aKOH TEPMOJWHAMUKH.
[IpuMeHeHHE TIEPBOTO 3aKOHA TEPMOJHMHAMUKH K U3omporeccam. I padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHaMukn. HeoOpaTuMoCTh MPOLIECCOB B IPUPOIE.

Tenmopeie ManmmHbL [IpUHIMIEL NeiicTBUS TEIIOBEIX MamuH. [Ipeobpaso-
BaHUs1 dHepruu B TemnoBbix MamuHax. KI1/] rerioBoit mammsel. [Hukn Kapuo u
ero KITJI. Oxonornueckue mpodIeMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoticmea u npaxmuieckoe npumeneHue: IBUTATEeNb BHYT-



PEHHETO CTOpaHUsl, OBITOBOM XOJOAUIBHUK, KOHIUIINOHED.

JHemoncmpavuu

1. VI3MeHeHNe BHYTpEHHEH SHEPTHH TeJa IPU COBEPIICHIH paOOTHI: BEUICT
MpoOKK W3 OYyTBUIKM TOJ AEHCTBHEM C)KAaTOTO BO3/yXa, HAIPEBaHHUE
a¢upa B TaTYHHOH TpyOKe MyTEM TpeHHsI (BHUACOIEMOHCTPAIHS).

2. VI3MeHeHne BHYTpPEHHEH 3HEPTUH (TEMIIEpaTyphl) Tesia IpU TeIuIomepe-
Jade.

3. OmpIT 10 aAMabaTHOMY PaCIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHEIM OT-
HUBOM).

4. Mogmenn napoBoi TypOWHBI, ABUTATEIs] BHYTPEHHETO CTOPAaHUS, peak-
TUBHOTO IBHUTATEIIS.

Yuenuueckuii saxcnepumenm, naéopamopnuvie pabomui

1. U3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSI BeLIeCTBA.
da3o0Bble Mepexoabl

ITapooOpa3oBanue u koHAeHcanus. McnapeHue u kuneHue. AGCOIIOTHAs U
OTHOCHUTEINIbHAsI BIAXKHOCTh Bo3ayxa. HacelmeHHBIN map. YaenbHas Temsiora
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT AaBJICHUSL.

Teépnoe Teno. Kpucranandeckue u aMmopQHbie Teaa. AHU30TPOITUS CBOWCTB
kpucramwioB. Xunkue kpucramuiel. CoBpeMeHHble Marepuainsl. [InaBneHue u
KpHCTaIIM3anus. Y aenbHas Teruiora miasieHus. Cyomumariis.

YpaBHeHHEe TEIIOBOTO OanaHca.

Texnuueckue ycmpoucmea u npaxmuueckoe npumeHeHue: TUTPOMETP H
TMCUXPOMETP, KAIOPUMETP, TCXHOJIOTMU IMOJYUYCHUSA COBPEMCECHHBLIX MaTc¢pua-
JIOB, B TOM YHMCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU.

Hemoncmpayuu

1. CBoiicTBa HACHIIIIEHHBIX MAPOB.

2. Kunenue npu MOHWKEHHOM JIaBICHUH.

3. CriocoObl U3MEpEeHNs BIaXKHOCTH.

4. HabnroneHue HarpeBaHMs U IJIABJICHHUS KPUCTAJUIMYECKOTO BEIECTBA.

5. JleMOHCTpauus KpUCTaJIIOB.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomsut

1. I3MepeHne OTHOCHTENHHON BIQXKHOCTH BO3IyXa.

PA3JEJ 4. 9JIEKTPOAMHAMMUKA

Tema 1. DneKkTpocTaTHKA

Onexrpuzanusa Ten. DJIEKTpUYecKuid 3aps. [IBa BHOa 3MEKTPHUECKUX 3a-
psnoB. IIpoBOAHMKH, AMANEKTPHKH ¥ TIOJYIPOBOAHUKH. 3aKOH COXPaHEHHUS
3IEKTPHYECKOTO 3apsiia.

B3aumoneticteue 3apsnoB. 3akoH Kynona. TodeuHbld dIEKTpUYECKUI 3a-



psan. Dnexrpudeckoe mose. Hanpsok€HHOCT AIeKTpUIecKoro moiist. [IpuHimn
CYTIEPIIO3UINA AJIEKTPUICCKUX Tonel. JIMHMKM HampsyKEHHOCTH 3JICKTpUYe-
CKOTO TIOISI.

Pabora cun snexrpocrarudeckoro noist. I[lorennman. PasHocts moreHmma-
710B. [TpOBOTHUKY ¥ TUAIEKTPUKA B AJIEKTPOCTATHIECKOM Toe. JuanekTpu-
YyecKast MPOHUIIaeMOCTb.

Onexrpoémkocts. KoHneHCaTOp. DIEKTPOEMKOCTH IIOCKOTO KOHACHCATOPA.
OHeprus 3apsHKEHHOTO KOHICHCATOPA.

Texuuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: DIEKTPOCKOII,
JJIEKTPOMETP, DIEKTPOCTATHUESCKAs 3aIlUTa, 3a3eMJICHHE DIICKTPOIPHOOPOB,
KOHJEHCATOp, KOMUPOBAIbHBIN anmnapaT, CTpYHHBIN IPUHTED.

Jemoncmpavuu

1. YCTpoHCTBO M NpUHIMUI AEUCTBUS HIEKTPOMETPA.

2. BzaumonelcTBUE HAIEKTPU3OBAHHBIX TEI.

3. DneKTpuyecKoe ToJIe 3apsHKEHHBIX TEll.

4. IIpoBOTHHUKY B AIIEKTPOCTATUICCKOM IIOTIE.

5. DnekTpocTaTHuecKas 3alluTa.

6. JIMDIIEKTPUKH B DIICKTPOCTATHIECKOM TIOJIE.

7. 3aBHCHMOCTBH JJEKTPOEMKOCTH IUIOCKOTO KOHACHCATOpa OT IUIOIIAIH

IUTACTHH, PACCTOSHHS MEXAY HUMH M IMIJICKTPHUSCKONW IPOHHUIAEMO-
CTH.

8. DHeprus 3apsHKCHHOTO KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. U3amepeHue 31eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. IloCTOSIHHBIN 3JIEKTPUYECKUIH TOK.
Toxu B pa3JiM4HbIX cpeaax

DNeKTpUUeCKUid TOK. Y CIOBHS CYNIECTBOBAHMS JJIEKTPUUECKOTO Toka. Mc-
TOUYHUKH TOKa. Cuia Toka. [IoCTOSIHHBIHN TOK.

Hanpsoxenne. 3akon OMa ai1s ygacTka Iemnu.

OJEeKTpUUECKOe CONPOTHUBICHHE. YAENbHOE COMPOTHBICHHE BEIIECTBA.
ITocnenoBarenpHOE, TapaneNbHOE, CMEIIAHHOE COSANHEHNE IPOBOJHUKOB.

Pabota anextpudeckoro Toka. 3akoH Jlxoyns—Jledna. MoOImHOCTh 3JI€K-
TPUYECKOTO TOKA.

O/1C u BHyTpeHHEe CONMPOTHUBIIEHUE NCTOYHWKA TOKa. 3akoH Oma st 1mosi-
HOW (3aMKHYTOM) dyieKTpruieckoi rienu. KopoTkoe 3aMbIkaHue.

DIIeKTpOHHAsS MPOBOJUMOCTh TBEPJABIX METAUIOB. 3aBUCUMOCTH COIIPO-
THBJICHUS METAJUIOB OT TeMIepatypbl. CBEpXMPOBOIUMOCTD.

DneKTpuuecKuil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX MTyYKOB.

IMonynpoBoanuku. CoOCTBEHHas W MPUMECHAsT MPOBOJUMOCTH TMOIYMPO-
BoaHHMKOB. CBolicTBa p—N-niepexoa. [1lomynpoBoJHUKOBBIE TPUOOPHI.

OJEeKTPUUECKUI TOK B paCTBOPaX M pacIuiaBaxX JEKTPOIUTOB. DIEKTPOIIH-



THYECKas AUCCONMANNS. DICKTPOIU3.

OnexTpudeckuii TOK B ra3ax. CaMOCTOSATENBHBIH M HECAMOCTOSTCIHHBIN
paspsaa. Monnus. Ilnazma.

Texnuueckue ycmpoiicmea u Npakmuyeckoe npumeHeHue. aMIEPMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHUKH TOKA, JJICKTPOHATPEBATENbHBIC HPHOOPHI,
3JIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP CONPOTHBICHUS, BaKyyMHBIH
JMOJZ, TEPMUCTOPBI U (HPOTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIN IHOM, rajbBa-
HHKA.

JHemoncmpavuu

1. V3mepeHue cuibl TOKA U HANPSDKCHNUS.

2. 3aBHCHMOCTh CONPOTUBICHHUS LMIMHIPUICCKHX IPOBOJHUKOB OT
JUTHHBI, TUTOIIaA TIOTIEPEYHOTO CEUEHUS K MaTepu -
ana.

CmMeniaHHOE COEJMHEHHE TPOBOJHNUKOB.

[Ipsmoe wu3mepenune OJC. KopoTkoe 3aMblkaHHE TI'ajbBaHUYECKOTO
3JIEMEHTA ¥ OLIEHKAa BHYTPEHHETO CONPOTUBIICHHS.

3aBHCHMOCTH COTIPOTHBIICHHS METAIIOB OT TEMIIEPATYpPHI.
[TpoBOANMOCTB 3IEKTPOJINTOB.

HckpoBoii paspsi 1 IpOBOIUMOCTB BO3IyXa.

OIHOCTOPOHHSISI IPOBOAUMOCTE THOAA.

Yuenuueckuii saxcnepumenm, nabopamopnuvie pabomui

1. 3y4eHne cMEmaHHOTO COSTMHEHHSI PE3UCTOPOB.

2. Nsmepenne 31C UCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHBIICHUS.
3. HabnroieHne 3I1eKTpoIn3a.

s w

o No O

MEXIIPEMETHBIE CBA3U1U

Nzyuenue kypca Gpusnku 6azoBoro ypoHs B 10 Kiracce ocymiecTBIsIETCS C
y4€TOM CcOAepKaTeNbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH,
OuoJIOTHH, XUMUH, Teorpaduy U TEXHOJIOTHH.

Mesicnpeomemusle NOHAMUSA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYY-
HO20 no3Hanus: SIBICHUE, HAYYHBIH (aKT, TMHOTE3a, (U3MUYEecKas BEINYNHA,
3aKOH, TEOpHsl, HaOJIO/IEHHE, HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3ME-
peHue.

Mamemamuxa: pelieHNE CUCTEMBbl ypaBHEHMH; JIMHeWHas (QyHKOUs, ma-
pabona, runepbona, ux rpaguky ¥ CBOWCTBA; TPUTOHOMETPUUECKHE (DYHKIHH:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC; OCHOBHOE TPHUTOHOMETPUUYECKOE TOXK-
JIECTBO; BEKTOPBI U UX MPOEKIIUU HA OCU KOOPJUHAT, CIOXKEHHUE BEKTOPOB.

Buonozusn: MexaHNueCcKoe JIBIKEHUE B XKHUBOH npupojie, auddysus, ocMoc,
TEIJIOOOMEH >KUBBIX OPraHM3MOB (BHIbBI TEIUIONIEPEauH, TEIUIOBOE PaBHOBE-
CcHe), DJIEKTPHUYECKUE SIBIICHUS B )KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOECHHE aTOMOB M MOJIEKYII,
MOJIb BEILLECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOICTBA TBEPIBIX TEI, KUAKO-



CTEHl W ra3oB, IEKTPHYECKHE CBOICTBA METAJLIOB, HJIEKTPOIUTHUYECKAs IHC-
colManysl, rajlbBaHHKa.

Teozpagpus: BaXXHOCTH BO3LyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusn: npeodOpa3oBaHKE ABWXECHUH C NCIIOJIB30BAHINEM MEXaHU3MOB,
y4€T TpeHHs B TEXHHUKE, NMOIIIMIHUKY, HCIOJIb30BAHHE 3aKOHA COXPaHCHHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOOOMET U T. I1.), IBUTATENIb BHYTPEHHETO Cro-
paHus, mapoBasi TypOUHa, OBITOBOH XOJIOAMIBHUK, KOHIUIMOHED, TEXHOJIOTHI
HOJIy4eHHsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIC HAHOMATECPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYSCKAas 3alllUTa, 3a3eMJICHHE 3JIEKTPOIpHOO-
POB, KCEPOKC, CTPYIHBIN NPHUHTEP, 3JIEKTPOHArPEBATENbHbIE MPUOOPEI, JJIeK-
TPOOCBETUTEINIBHEIE IPUOOPHI, TAIbBAHHKA.

11 xaacc
PA3JIEJI 4. DJIEKTPOJJMHAMUNKA

Tema 3. MarauTHoe noJie. JIeKTPOMArHUTHAs1 MHAYKIAS

ITocTostHHBIE MarHUTHL. B3aumMomelcTBHe MOCTOSHHBIX MAarHuTOB. MarduT-
Hoe Tosie. BekTop MarHUTHOH HHAYKIMA. [[pHHINT CyTIepIIO3UINN MarHUTHBIX
noJsied. JIMHUM MarHUTHOM MHAYKUUHM. KapTuHa JNUHUN MarHUTHOM MHAYKLIUHU
ITOJISI IIOCTOSTHHBIX MArHUTOB.

MarHuTHOE T0Jie NMPOBOJHUKA C TOKOM. KapTwHa IWHWIA WHIYKIINH Mar-
HUTHOTO TOJS JUIMHHOTO TIPSAMOTO TMPOBOJHUKA W 3aMKHYTOTO KOJBIICBOTO
MPOBOJ-HUKA, KaTyImIKu ¢ TokoM. OmbiT Opcrena. B3amMopetictBue mpoBo-
HUKOB C TOKOM.

Cuita Ammiepa, e€ MOIYITb M HAIIPABJICHUE.

Cuia JlopeHia, €€ MOyJb U HampaBieHue. [[BrKeHre 3apsHkKeHHOW YacTHLbI B
OJTHOPOJTHOM MarHUTHOM ToJte. Pabota crer JlopeHtia.

SIBneHue 3MeKTpOMarHUTHOM MHAYKIHUH. IIOTOK BEKTOpa MarHUTHOM WH-
nykuud. DJ1C uHaykuum. 3aKoH 3JeKTpoMarHuTHoi nuuaykuuu dapanes.

BuxpeBoe snexrpuueckoe noje. 3[AC MHAYKIMH B IPOBOJHHKE, BHXKY-
IIeMcs TIOCTYIATeIbHO B OJJHOPOIHOM MarHUTHOM ITOJIC.

IIpasuno Jlenna.

WnaykrtuBHOCT. fBNeHre camouHaykuu. IC caMOUHIYKINH.

DHeprusi MAarHUTHOTO TOJISL KATYILIKH C TOKOM.

DIIEeKTPOMAarHUTHOE TIOJIE.

Texnuueckue ycmpoticmgea u npakmuueckoe npumeHenue: TOCTOSHHbIE
MarHMThl, 3JIEKTPOMATHUTHI, 3IEKTPOABUraTeNb, YCKOPUTEIN 3JIEMEHTApHBIX
YaCTHILI, UHAYKIIMOHHAS TIeYb.

Hemoucmpayuu

1. OmeIT Dpcreaa.

2. OTKJIOHEHHE HJIEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.

3. JInHMM MHAYKIUK MarHUTHOTO TOJIS.



4. B3anMoielicTBHE IBYX MPOBOJHUKOB C TOKOM.

5. Cuma Amrmepa.

6. letictBue crusl JIopeHIIa Ha HOHBI 3JIEKTPOJIHTA.

7. SIBneHune 31eKTPOMAarHUTHOM MHAYKLIUU.

8. IIpasuio Jlenma.

9. 3aBucumocts J/IC HHAYKINU OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO TI0-
TOKA.

10. SIBneHue caMOMHAYKLHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. M3y4eHre MarHUTHOTO HOJISl KATYIIKH C TOKOM.

2. UccnenoBanue NEHCTBHS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

3. UccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHON NMHITYKIIUH.

PA3JEJI 5. KOJIEBAHM A Y BOJIHBI

Tema 1. Mexannueckue u IJICKTPOMArHUTHLIE KoJIe0aHus

KonebarenpHas cucrema. CBOOOIHBIE MexaHWUeckue KoieOanus. ['apmo-
HUYeckue KkoieOanmsa. Ilepmon, dwacrora, amrumaTynga u (aza KoieOaHMIL.
IIpyXuHHBIA MasgTHUK. MareMaTH4ecKUil MasTHUK. YpaBHEHUE TapMOHHYE-
ckux KoseOanuit. [IpeBpaieHne sHePTUH PH TapMOHUIECKAX KOJICOaHUSAX.

KonebarenbHprii koHTYp. CBOOOIHBIE 3IEKTPOMATHHUTHBIE KOJICOAHUS B
UIeaTbHOM KOJICOATEIbHOM KOHTYpE. AHAIIOTHS MEXAY MEXaHWYeCKUMHU U
JJIeKTPOMAarHUTHEIME KoneOaHusMu. @opmyna Tomcona. 3akOH COXpaHEHUS
SHEPTHHd B HJIEAIFHOM KOJIeOaTeIIEHOM KOHTYPE.

[IpencraBnenne o 3aTyXarOMKX KOJIeOaHUIX. BEIHY)IeHHBIE MEXaHUIECKHE
KosreOanus. Pesonanc. BeIHYKICHHBIE 3JICKTPOMAarHUTHBIC KOJICOaHUS.

[lepemennniit Tok. CUHYycOMIaIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh mepe-
MEHHOTO TOKa. AMIUTUTYJHOE U JEHCTBYIOIee 3HAUCHUE CIUTBI TOKA U HATIPSI-
JKEHHS.

Tparcpopmarop. [Ipon3BoacTBO, Nepeada u MOTPEOICHNE ANEKTPHICCKON
SHEpPrud. DKOJIOTHYECKIE PUCKU MPH TPOHU3BOACTBE 3ICKTpoIHEprur. Kymb-
Typa UCHOJIb30BaHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

Texuuueckue ycmpoticmea u npakmuyeckoe npumMeHeHue: JICKTPUIeCKUH
3BOHOK, F€HEpaTOp MEPEMEHHOT0 TOKa, IMHUU JJIEKTpoIepeiad.

Hemoucmpayuu

1. HUccnemoBaHue mapaMeTpoB KOJIEOATSIEHOW CUCTEMBI (TIPYKHUHHBIA HJTH

MaTeMAaTUICCKUI MasTHUK).

2. HabGnroieHue 3aTyxaromux KoieOaHui.

3. UccnenoBaHue CBONCTB BEIHYKICHHBIX KOJICOaHUI.

4. HaGnronenue pe3oHaHca.

5. CBOOOIHBIC 3TCKTPOMATHUTHBIC KOJICOAHMS.

6. OcuiorpaMMbl (3aBUCUMOCTH CUJIBL TOKA U HAMPSDKEHUS] OT BPEMEHH)



JUTS 3IEKTPOMArHUTHBIX KOJICOaHHMIA.

7. Pe3oHaHC TpM TOCIEIOBATEIHHOM COCOMHEHHH PE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

8. Mozenp TMHUN 3IEKTPOIepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. HccrnenoBaHue 3aBUCHMOCTH IIEPHOAA MaJIbIX KOJIeOaHNH Ipy3a HAa HUTH
OT AJMHBI HUTH U MAacchl Ipy3a.

2. HccnenoBaHne MepeMEHHOTO TOKA B LIEHH U3 MOCIEIOBATEIBHO COEIH-
HEHHBIX KOHICHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexann4yeckue u 3JIeKTPOMarHUTHbIE BOJIHBI

MexaHW4ecKHe BOJHBI, yclaoBHs pacnpoctpaHenus. [lepuon. CkopocTs pac-
MPOCTPaHEHUs W JUIMHA BOJIHBIL. llomepeyHblie u mpoaoisHble BOMHBL VHTepde-
peHIus 1 qudpaKIys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIC BOJIHBI. Y CIIOBHS W3ITyUCHHS 3JCKTPOMAarHUTHBIX BOJIH.

B3aumHas opuentanus BektopoB E, B, vV B anexrpomaruutHo#t BoiHe. CBOii-
CTBa 3JICKTPOMArHUTHBIX BOJIH: OTPAXKECHHUE, MPEIOMIICHHE, MTOSIPU3ALIS, TH-
¢pakuyst, nETEpdeperiys. CKOpoCcTb IEKTPOMAarHUTHBIX BOJH.

[ITkana 37eKTpOMAarHUTHBIX BOJH. [IpMEHEeHNE 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE 1 OBITY.

[MpuHOMTIBI paguocBs3y U TeNeBHAeHMS. Paanoaokamnys.

DNeKTpOMAarHUTHOE 3arps3HEHNE OKPY>KaromeH CpeIbl.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue. My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasl JHArHOCTHKA B TEXHWKE M MEAMIMHE, pajap,
paaronpUEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-meus.

Jemoncmpayuu

1. OGpazoBanue U pacnpocTpaHeHHe MONEPEYHbIX U IPOJOIBHBIX BOJH.

2. Koneouomeecs Teao Kak HCTOYHHK 3BYKa.

3. HabmoneHne oTpakeHUs U NPEOMIICHNS MEXaHUUECKHIX BOJIH.

4. Habmonenue nHTepdepeHInd 1 AudpaKu MeXaHUIEeCKUX BOITH.

5. 3ByKOBOH pe30HaHC.

6. HalmoneHue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH H

4acTOTOH KoJIeOaHHH.

7. HccrnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpayKEHHUE, IPEIoM-

JIeHHe, NoJspu3anyst, TuQpakys, HHTepepeHIsL.

Tema 3. OnTHka

I'eomerpuueckast onrtuka. IIpsaMonuHeliHoe pacpocTpaHEHHE CBETA B OJ-
HopoJHoH cpene. JIyd cBeta. ToueuHbIit HICTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaykeHus cBeta. [locTpoeHne n300paxkeHuit B
IUIOCKOM 3epKaje.



[Ipenomnenne cBeTa. 3aKOHBI MPEIOMIICHUST CBeTa. AOCONIOTHBIN IOKa3a-
Tenb mnpenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbId yroma
MIOJTHOTO BHYTPEHHETO OTPayKEHHS.

Hucniepcus ceera. CloxKHBIH cocTaB Oenoro cera. L[Ber.

Cobupatomtiie U paccenBaromue JUH3BL ToHkas muH3a. DoKycHOE paccTo-
SHUE W ONTHYeCKas Cuia TOHKOW jmuH3EL. [locTpoeHme m3o0pakeHuit B cOOH-
parouIMX M pacceuBarolIMX JHH3aX. PopMysla TOHKOW JMH3bL. YBEIUYEHHUE,
aBaeMO€ JUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonroBas onrrka. VHTepdeperims cBeta. KorepeHTHbIC UCTOYHUKH. Y CIIOBHS
HaOJFOZICHHST MAKCUMYMOB M MUHAMYMOB B HHTeP()epeHIIMOHHOM KapTHHE OT ABYX
crH(]a3HBIX KOTePEHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuoHHas pemérka. YclIoBHE HAOIIOACHUS
TJIABHBIX MAaKCHMYMOB TIpH TaJCHHA MOHOXPOMAaTHYeCKOTO CBeTa Ha [IH-
(hpaKIMOHHYIO PEIIETKY.

[onspuzanus ceera.

Texnuueckue ycmpoticmsa u npakmu4eckoe npumererue: O9KH, JIyma, GoTo-
ammapar, TPOSKIIMOHHBIN alapar, MEKPOCKOIIL, TEJIECKOII, BOJIOKOHHAS OTTHKA,
I paKIMOHHAs PEMIETKA, TIOJISIPO.

Jemoncmpavuu

1. TIpsmMonmHEHHOE pacIpoCTpaHeHUE, OTPAKECHUE W MPEIOMIICHHE CBETA.
Onrtudeckue TpuOOPEL.

[NomHOE BHYTpeHHEE OTpakeHHe. Moeb CBETOBO/IA.
HccrenoBanue CBOWCTB H300paKeHUH B JTMH3AX.
Mopenmu MEKpPOCKOTIA, TEIECKOTIA.

Habnronenue naTEpdEpeHIINN CBETA.

Habnronenune mudpakunu cera.

Habnronenune nmucriepcuu cBeTa.

[omyyeHne cieKTpa ¢ HTOMOIIBIO TTPU3MBIL.
[Momy4yeHne cieKTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.
10 HabnroneHue moysipus3anny cBera.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomsut
1. 3mMepenue nokasaress IpesIoMIIeHUs CTEeKIIa.

2. UccnenoBanue CBOUCTB H300paKEHUN B JIMH3AX.

3. HaOnroieHue qUCIIEpCHU CBETA.

PA3JIEJI 6. OCHOBBI CIIELIMAJIbHOM TEOPUH OTHOCHU-
TEJIbBHOCTU

I'panunpl mpuMeHMMOCTH Kilaccuueckod mexaHuku. [locrymarsl cnenu-
aJbHON TEOPUM OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOLYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DHH-IITEIHA.

OTHOCHTENEHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIleHIe

CoNUOR~®WDN



JUTUHBL.
OHEprust 1 IMITYJIbC PENSTUBUCTCKON YaCTHUIIBIL.

CBs13p Macchl € 9HEPTUEH U NMITYIIbCOM PENIITHBUCTCKON YaCTUIIBL. DHEPTHUS
TIOKOSL.

PA3JIEJI 7. KBAHTOBA ®U3UKA

Tema 1. Dj1eMeHTbI KBAHTOBOH ONTHKH

®otonbl. Popmyna [lnanka cBs3u SHepruu GOTOHA C €ro YacTOTOH. DHep-
TS ¥ UMITyJIbC (DOTOHA.

OrtkpeiTHe U uccienoanue Gorodpdekra. OnbiTel A. I'. CroneroBa. 3aKOHBI
¢doroadpexra. Ypapuenue DiiHmreiiHa 11 pororddexra. «KpacHas rpanuna»
tdbororddexra.

Hasnenue ceera. Onbitsl 1. H. JleGenena.

XUMUYECKOE IEHCTBUE CBETA.

Texnuyeckue ycmpoucmea u npaxmuieckoe npumenenue: (HOTOIIEMEHT,
(doronaruuk, conmHeyHas barapesi, CBETOIUO.

Hemoncmpauyuu

1. ®oto3¢dhexT Ha yCTAaHOBKE C IMHKOBOH MJIACTHHOM.

2. UccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

3. Ceeroauon.

4. Conneunas Oarapest.

Tema 2. CTpoeHue aToma

Mogems atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuro [ |-d9acTuil.
[Tnanerapuas monens aroma. Iloctynatel bopa. M3mydenune m moriomeHne
(OoTOHOB IIpM TIepexojie aToMa C OJHOTO YPOBHS SHEPTMU Ha JApyroi. Buer
crekTpoB. CHEKTp ypOBHEH 3HEPIHH aTOMa BOAOPOIA.

Bonnosble cBoiicTBa yactuil. Bonnsl ge bpoitns. KopnyckynsipHo-BoJIHOBOM
JIyaJlu3M.

CrnoHTaHHOE U BBIHYKIECHHOE N3ITyUeHHE.

Texnuueckue ycmpoticmea u npakmuueckoe npumeHeHue: CIEKTPATbHBIA
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoucmpayuu

1. Mopnens onbita Pesepdopaa.

2. OnpeneneHue AIMHbI BOJIHBI Ja3epa.

3. HabnroieHne TMHEHYATHIX CIIEKTPOB M3ITyYEHUS.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul

1. HabGnroieHue THHEHYATOTO CIIEKTpA.

Tema 3. AToMHOe 11pO



OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTh CTpoeHMs sapa. OTKpbIThe
panuoaxktuBHOCTH. OmbITel Pe3epdopaa mo ompeneneHuo cocTaBa paanoak-
TUBHOTO M3mydeHus. CBoiicTBa anmbda-, Oera-, TaMMa-U3IydeHHUs. BimsHne
PaJOaKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

OtkpeiTHe TpOoTOHAa © HeWTpoHa. HykimonHas wmomenms siapa [eiizeHOep-
ra—UIBanenko. 3apsx snpa. MaccoBoe grcio sipa. M30TorsL

Anpda-pacman. ONEKTPOHHBIH W TO3UTPOHHBIM Oera-pacman. [am-
Ma-U3JIy4eHne. 3aK0H PaAN0aKTUBHOTO Pacaja.

DOHeprust CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

SInepHeble peakuuu. [lenenue u CUHTE3 s1ep.

Anepusrit peakrop. TepmosnepHsiii cunTe3. [IpoOieMBl W TEPCHEKTHBHI
ANCPHON YHEPTETUKH. DKOJIOTUIECKUE aCTICKTHI SJCPHOI YHEPTeTHKH.

OnemeHTapHbIe acTHIBI. OTKPBITHE TO3UTPOHA.

Mertop! HAOTIOICHNS M PETUCTPANH HIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaNbHbIE B3aMMOJCHCTBHA. ENMHCTBO (HM3MYECKOW KapTHHEI
MHpa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. 103UMETp, Kamepa
Bunbcona, sinepHBIi peakTop, aToMHast bomoa.

Jemoncmpavuu

1. CyéT4uruK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopnuvie pabomui

1. UccnenoBarne TpEeKoB 9acTuIl (110 TOTOBBIM (oTorpadusm).

PA3EJI 8. 9JIEMEHTBI ACTPOHOMUWU
N ACTPOOU3NKUA

Otanbl pa3BUTHA aCTPOHOMUH. [IpuKIagHOE U MUPOBO33pEHUYECKOE 3HAYE-
HUE aCTPOHOMUH.

Bun 3Bé3gnoro ueba. CosBe3ausi, Spkue 3BE3JBI, TUIAHETHI, WX BHIUMOE
JIBUKEHHE.

ConHeuyHas cucTeMa.

Connne. ConHewyHast akTMBHOCTh. Mcrounuk sHepruu CoyiHIIA | 3BE3]L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKH. J[narpamma «CreKTpaibHBIN Kilacc —
CBETUMOCTEY. 3BE3bI ITIaBHOM ITOCIIEA0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTbY JIJIs 3BE3]T INIABHOM MOCIIEI0BAaTEILHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEeMEHHBIE TIPEICTABJICHHUS O TIPOUCXOXKIEHUHU U dBotonu CoTHIa
1 3BE3]1. DTaIbl )KU3HU 3BE3I.

Mnieunsiit [1yte — Hama [Namaktuka. [Tomoxenne u apmwkenne ConHIA B
Tl'anaktuke. Tunsl ranaktuk. Papuoranaktuku u kBaszapbl. UEpHbIE IBIpHI B
SIpax TajJakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xab0ma. Pasberanue ramakTuk.
Teopus bosbiioro B3pbiBa. PenukroBoe usityueHue.



MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménasre mpo0IeMbl aCTPOHOMHUH.

Yuenuuecxkue nabnwoenusn

1. HaGnromeHus HEBOOPYXEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMIIBIO-
TEPHBIX MPIJIOKESHAN TS ONpeIeNICHHS TIOI0KEHUS HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHEIE co3Be3nusi CeBEpHOTO IONyIIapus H
SIPKUE 3BE3IBI.

2. Habmopnenus B teneckon JIynsr, mmaner, Muegnoro [Tytu.

OBOBIIAIOHIEE TOBTOPEHUE

Ponp pu3ukm u acTpOHOMHUH B SKOHOMHYECKOW, TEXHOJIOTHUECKOM, COIIH-
IBHO M 3THUYECKOI cdepax NesITeNbHOCTH YEI0BEKa; POJIb U MECTO (DH3HKU U
aCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTHHE MHpa; pPoib (PU3NIECKOil Teo-
pun B GOPMHUPOBAHUH TIPEICTABICHHNA O (PU3MUCCKON KapTHHE MHpA, MECTO
(¢u3MUecKOil KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEH-
HO-HayYHBIX NPECTaBICHNAH O IPUPOJIE.

MEXIIPEJMETHBIE CBA3U1U

W3zydenne xypca ¢usuku 6a3oBoro ypoBHS B 11 kmacce ocymecTBisieTcs ¢
y4ETOM COJEPKATENBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
O1OIIOTHH, XUMHH, TeOTpadiy U TEXHOJIOTHH.

Mesicnpeomemusle NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO08 HAYY-
HO20 NO3HAHUsA: SBICHUE, HaY4HBIH (aKT, THUIOTE3a, PU3NIECcKas BEIIMUUHA,
3aKOH, TeOpusi, HaOJIIOEHNEe, SKCIIEPUMEHT, MOAEINPOBAHNE, MOAENb, N3Me-
peHue.

Mamemamuxa: pelieHUE CHCTEMBl yPaBHEHHWH; TPHUTOHOMETPHUYECKHE
(YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC; OCHOBHOE TPUTOHOMETpUYE-
CKO€ TOXJIECTBO; BEKTOPHI M MX MPOEKIHH HAa OCH KOOPJHMHAT, CIIOKCHNE BEK-
TOPOB; TPOM3BOJHBIE 3JIEMEHTAPHBIX (QYHKIMH; NpHU3HAKK MOAOOMsS Tpe-
YTOJIBHUKOB, OIpEIeNICHHE IIIOMA/AN IIIOCKUX QUryp u 00béMa Ted.

Buonozusn: >neKTpUYecKUe SIBICHHS B JKUBOM IpHUpoOJE, KoyieOaTelbHbIE
JIBIDKCHUS B XKMBOW IIPUpOJIE, ONTHYECKHE SBJICHUS B )KUBOW NpuUpoJe, neii-
CTBHE paJiialliy Ha KUBbIE OPTaHNU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJICKYJ, KpUCTAJUTMUECKasi CTPYKTypa TBEP-
JIBIX TeJI, MEXaHU3MbI 00pa30BaHMs KPHCTAUINIECKON PEIIETKH, CIEKTPATbHBIA
aHaJIN3.

Teozpagpus: MarHUTHBIE TOJIFOCA 3€MJTH, 3aJIE)KH MarHUTHBIX Pya, POTOChEMKA
3€MHOI1 IOBEPXHOCTH, MPEICKA3aHNe 3eMICTPSCEHHUIL.

Texnonozua: IVHUK DIEKTpoONEpenad, TFEHEpaTop MNEepPEeMEHHOTo TOKa,
JJIEKTPOJBHUIaTEIb, MHIYKIIMOHHAS 11€9b, pajap, paAnonpuéMHHUK, TEJIEBU30P,
aHTeHHa, Tenedon, CBU-neup, MpoeKIMOHHEII anmapar, BOJIOKOHHAs! OIITHKA,
coJIHeuHas OaTapes.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC (68 1)

TemaTnuecknii 6J10K,
TeMa

OcHOBHOe coep:kaHue

1()CI-IOBHLIe BUIBI 1EATCJIbHOCTH YUYALIUXCH

PA3JIEJ 1. ®U3UKA U METOJAbl HAYUHOI'O TIO3HAHUSA (2 9)

duznka 1 METOIbI
Hay4YyHOTO MO3HAHUS
(2w

®duznka — Hayka o nmpupojie. Hayunsie

METOAbI IO3HaHMs OKpYXKarolero mupa. Poib skc-
NIEpUMEHTA U TEOPHUHU B IpolLiecce O3HAHUS NPU-
POJBL. DKCIIEPUMEHT

B (u3mKe.

MopenupoBaHue (HU3NUECKHUX SIBICHUI U TIPOIIEeC-
coB. Hayunsle runoressl. dusndeckue 3aKOHBI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (HUIHYECKUX
3aKOHOB. [IpUHIMIT COOTBETCTBUSL.

Ponb u mecTo usuku B popmMupoBaHnn
COBPEMEHHON Hay4YHOH KapTHUHBI MUpa,

B MIPAKTUUYECKON AESITEIbHOCTH JI0AeH

Pabota B rpyme mo moaAroToBKe KOPOTKHX COOOIICHUI
0 POJIH ¥ MeCTe (PU3MKH B IIPAKTHYECKON NEATEITBHOCTH
JIHOJIEH.

OcBoeHHEe OCHOBHBIX NPUEMOB PaboTHI ¢ U poBoit
naboparopueit mo puznke

PA3JEJ 2. MEXAHUKA

(18 1)

Kunemaruka
(59

Mexanuueckoe aBumxeHne. OTHOCUTEIBHOCTh Me-
xaHH4eckoro asmxeHns. Crucrema orcuéra. Tpaek-
TOpHSL.

IIpoBeneHue SKCIIEpUMEHTA: U3yUeHHE HepaBHOMEP-
HOTO JIBIDKEHHS C IIETBI0 ONpe/eTIeHNs] MTHOBEHHON
CKOPOCTH; MICCIIEJOBAaHUE COOTHOIIECHHUS MEXTY




[epememnienue, CkOpoCTh (CPeTHSS CKOPOCTB,
MTHOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIMU HA OCH CHCTEMBI KOOPIHHAT.
CrnoxeHue nepeMeleHui U CI0KEeHHEe CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MIPSAMOJIMHEHHOE
Har, IBIKeHHe. ['padukn 3aBHCHMOCTH KOOPIH
CKOPOCTH, YCKOPEHUS, ITyTH U IIepeMeIleHUs
.MaTepuaabHON TOYKH OT BPEMEHHI
CBobonHoe mageHue. Y CKOpeHne CBOOOIHOTO ma-
JICHUS.
KpuBonuneiiHoe nBuxeHue. JBuxeHne Mmatepu-
albHON TOYKHU IO OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas
ckopocts. [lepnon u wacrora obpamenus. LieHTpo-
CTPEMHUTENILHOE YCKOPEHHE

IyTSIMU, TIPOIICHHBIMHU TEJIOM 32 TI0CIIeI0BaTeIbHBIS
YTKH BPEMEHH MPU PABHOYCKOPEHHOM PaBHBIE TPOMEK
HayvaJbHOW CKOPOCTBIO, pABHOM HYIIO C ABHKEHHH;
H.BS3KOM JKUIKOCTH HUE JBHKEHHMS IIapHKa B3yde
OObsicCHEHHE OCHOBHBIX NIPUHIUIIOB JIEHCTBHS TEXHHU-
YECKHUX YCTPOWCTB, TAKUX KaK: CIUIOMETP, [ETTHEIE H
peMEHHBIE Iiepeady ABIDKSHUS; U YCIOBHH HX 0e3-
OIIACHOTO UCTIOIb30BAHMS B TOBCEIHEBHON JKU3HU.
Pemenue pac4€THBIX 3a/1a4 € ABHO 3aJaHHON Qu3Hye-
CKOIf MOZIENBIO C HCIOJIB30BAHUEM OCHOBHBIX (hOPMYII
KHHEMaTHUKH.

IoctpoeHue u aHau3 rpadUKOB 3aBUCHMOCTEH KUHE-
MaTHUYECKUX BEJIMYMH OT BPEMEHH.

PacnoznaBanne Gpu3n4ecKuX SBICHUN B YI€OHBIX
OITIBITAaX M OKPY’KAIOIIEeH JKI3HU: PABHOMEPHOE U PaB-
HOYCKOPEHHOE IPSIMOJIMHEWHOE IBIMKEHNE, CBOOOIHOE
najieHHe Tel, IBHKEHHUE 110 OKPY)KHOCTH.

Omnmcanre MEXaHNIECKOTO ABMKCHUS C HCIIOIb30Ba-
HHUeM (QU3MYECKHX BEJIMUMH: KOOPJIMHATA, YTk, Iiepe-
MELIEHUE, CKOPOCTh, YCKOPEHHUE.

PaboTa B rpynmnax npu miaHUpOBaHHH, IPOBEACHUU U
HMHTEPIIPETALUHU PE3YJILTATOB ONBITOB U AHAIM3E J10-
TIOTHUTENIFHBIX HCTOYHUKOB HH(MOPMALIUH TI0 TeMe

Junamuka
(79)

[Mpunin otHocuTensHOCTH [anues.
[Iepssiit 3akoH HeioToHa. ViHepunanbHble CUCTEMBbI
oTcyéra.

[IpoBeneHne SKCTIEpUMEHTA: NCCIIETOBAHIE
3aBUCUMOCTH CHJI yIIPYTOCTH, BOSHUKAIOIINX
B IIPY’KHHE M PE3HHOBOM 00pasIie, 0T UX




Macca tena. Cuna. IlpuHiun cynepno3unuu Cui.
Bropoii 3akon HeloToHa U1 MaTepuaabHOW TOUKU.
Tpetuit 3axkoH HploTOHaA U1 MaTepUaJIbHBIX TOYEK.
3aKoH BceMUPHOTo TsAroTeHust. Cuma TsKecTu.
[MepBast KocMuaeckast CKOPOCTb.

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

Tpenue. Bunst Tperus (IIOKOSI, CKOJIBKEHUS, Kade-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHust
CKOJIBKEHHS U cuiia TpeHus mokos. Koaddumuent
TpEHHS.

Cuuia cOnpOTHUBIICHHS TIPH ABH)KSHNY TeJla B KU
KOCTHU WJIM Traze.

[MoctynarensHOe U BpaImaTenbHOE ABIKEHHE a0-
COJIFOTHO TBEPAOTO TENA.

MoOMEHT CHJIbI OTHOCUTENIBHO OCH BpaleHus. [1nedo
cuIbl. Y CJIOBUSL PaBHOBECHSI TBEPAOTO Tema

nehopmaryy; n3ydeHne IBIKeHHs Opycka

I10 HAaKJIOHHOM TUIOCKOCTH; HCCIIEI0BaHNe

YCIIOBH paBHOBECHUS TBEPAOIO TeNa, UMEIOLIETO OCh
BpAILCHHUS.

OO6bscHeHHE 0COOCHHOCTEH PaBHOMEPHOTO U paBHO-
YCKOPEHHOTO HPSIMOJIMHEWHOTO IBH)KEHNUS, CBOOOJHO-
TO TTAJICHUS Tell, ABWXKCHNUS 10 OKPY>KHOCTH Ha OCHOBE
3aKOHOB HBIOTOHA, 3aKOHA BCEMHPHOT'O TATOTECHHSI.
OOBsiCHEHHE OCHOBHBIX NPHHIIUIIOB ICHCTBHS TEXHHU-
YECKHX YCTPOMCTB, TAKUX KaK MOALIUITHHUKH.
OOBsiCHEHHE IBIKEHHS HCKYCCTBEHHBIX CITyTHUKOB.
Pemenne pacu€THBIX 3a1a4 C SIBHO 3aJaH-

HOH (u3HUeckoi MOJIEIBIO C UCIIOIb30Ba-

HHEM OCHOBHBIX 3aKOHOB M (popMyI TuHa-

MHUKH.

PacnozHaBanne pu3nvecKux sBICHUN B YU€OHBIX
OTIBITaX M OKPYKAIOIIEeH )KU3HN: HHEPIHS, B3aUMO-
JIECTBUE TEIL.

Anann3 GpU3HIeCKUX TMPOLECCOB U SBICHHUN

C MCTOIb30BaHUEM 3aKOHOB M IIPUHIIATIOB:

3aKOH BceMHUpHOro tarorenus, I, 11 u 111

3aKOHBI HEI0TOHA, IPUHIIKT CYTIEPIIO3UIINN CHUIT,
MIPHUHIIAIT PaBHOMPABHOCTH WHEPIUAIBHBIX CHCTEM
oTcuéra

3aKOHBI COXpaHCHHS B

Wmmynec MaTepuaibpHOM TOUKH (Tena),

HpOBeHeHI/Ie OKCIEPUMEHTA: U3Yy4YCHHUC a0COIIFOTHO




MEXaHUKe
(69)

CHCTEMBI MaTepUAIbHBIX TOUeK. VIMITyIbC CHITBI 1
H3MEHEHHE UMITYNIbCa TeNa. 3aKOH COXPaHEeHHS
uMITysbca. PeakTuBHOE IBHXKEHME.

Pabota cuibl. MOITHOCTE CHJTBIL.

Kunerndeckas sHeprusi MaTepHanbHOI TOUKH.
Teopema 06 H3MEHEHNH KHHETHIECKOH SHEPTHHL.
[MortenmmansHas sHeprus. [loTeHIMaNBHAS SHEPTHS
yapyro aeopMHPOBaHHOW NPy XHUHBL [loTeHIu-
anbHasi SHEPTHUs TeNa BOJIM3HU MOBEPXHOCTH 3eMJIH.
[NoTennuanbHbEIe ¥ HEOTEHIHATIBHBIE

cuitbl. CBsi3b pabOThI HEMOTEHITHATBHBIX

HEYIPYroro yaapa ¢ MOMOILBIO IByX OJAUHAKOBBIX
HUTSHBIX MasATHUKOB; CCIIEIOBAaHUE CBSI3H PaOOTHI
CHJIBI C U3MEHEHHEM MEXaHWYEeCKOH SHepruu Tena Ha
MIPUMEpPE PACTSKEHUs PE3UHOBOTO JKI'yTa.

Pemenne pacu€THBIX 3a1a4 ¢ SIBHO 3aJaHHOH (Gu3nde-
CKOU MOJENBIO C UCIIOIb30BaHUEM -OCHOBHBIX 3aKOHOB
1 GopMyJ1 TUHAMUKY U 3aKOHOB COXPaHEHHSI.

Pemienne kauecTBEHHBIX 3a/1a4 C OOPOM HAa U3yUEHHbIE
B pazzene «MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH H
(u3nUeCcKHe SIBICHUS.

OnucaHue MEXaHUYECKOIO JABUKEHUS

C -MCIOJIb30BAaHNEM (DM3NYECKHUX BEIIMYHH: -

CHJI C U3MCHEHUEM MEXaHUYCCKON OHEPTUH CUCTEMBI
Tell. 3aKOoH COXpaHCHUA MEXaHUYECKOI OHEPIuun.
Yr[pyn/le 1 HECYIIPYTUE€ CTOJIKHOBECHUSL

HMITYJIbC TeJla, KHHETHYeCKasl SHePTHsl, IIOTeHINaIbHAs
9HEprHs, MexaHn4yeckas paboTa, MeXxaHH4YecKast MOIII-
HOCTb.

Anann3 GU3IecKuX MPOLIECCOB U SBICHUN

C UCTIONb30BAHIEM 3aKOHA COXPAHCHUSI MEXaHHUIECKON
SHEPIHH, 3aKOHA COXPAaHEHHs HMITYIIbCA.

OOBsiCHEeHHE OCHOBHBIX MPUHIIUIIOB JEHCTBHS TEXHU-
YECKHUX YCTPOWCTB, TAKHX KaK: BOJOMET, KOED, Mpy-
JKUHHBIN MHUCTOJIET.

OObscHEeHHE IBIKEHHS PAaKeT C OMOPOH Ha M3yUEeHHEIE
(I3UIecKre BeTNINHEI U 3aKOHBI MEXaHHUKH.
Hcnionb30BaHue pH ITOATOTOBKE COOOIIEHMIT

O MPUMCHEHUHN 3aKOHOB MEXaHUKHU COBPEMEHHBIX UH-
(OpMaLMOHHBIX TEXHOJIOTHIH /TS TIOMCKA, CTPYKTYPH-
pOBaHus, UHTEPIPETALMH U NIPe/ICTaBICHUs HHDOP-




MaIuH, KpUTHYECKUI aHaIN3 rojlydaeMoi nHdopma-
ivzidi

PA3JEJ 3. MOJIEKYJIIPHAS U ®PU3NKA TEPMOJINHAMMUKA (24 4)

OcHOBBI
KHHETHYe-MOJIEKYIJISIPHO
CKOM Teopuu

(99)

OCHOBHBIE TIOJIOXKEHHST MOJIEKYIISIP-
HO-KMHETHYeCKOH Teopuu. bpoyHOBCKOE IBIKEHHE.
Huddysus. Xapakrep IBHKESHHUS U B3aUMOICHCTBHS
JacTHUI] BemecTBa. Moaenu CTpOeHuUs ra3oB, K-
KOCTEH U TBEPABIX TENl 1 0OBSICHEHHE CBOICTB Be-
IIECTBA HA OCHOBE 3TUX Mojesel. Macca MoJeKyII.
Komnuectso Bemectsa. [ToctostHHas ABoraapo.

IIpoBeneHue 3KcIIEpUMEHTA: ONPEACICHUE MaCCh
BO3/yXa B KJIJACCHOM KOMHATE HA OCHOBE U3MEpEHUI
00Bb&Ma KOMHATHI, JaBICHH U TEMIIEPaTyphl BO3AyXa B
Hel; IcceJoBaHNe 3aBICHMOCTH MEXIy ITapaMeTpaMu
COCTOSIHUS Pa3pEeKCHHOT0 Ta3a.

OOBsicCHEeHHE OCHOBHBIX IPUHINIIOB JEHCTBUH TEXHU-
YECKUX YCTPOICTB, TaKUX KaK: TEPMO-

TenoBoe paBHOBecHe. Temneparypa u e€ nsmepe-
Hue. lllkana remneparyp Lienscust.

Mopens naeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYIAIPHO-KMHETUYECKOM TEOPUU UeanbHOTO
ra3a. AGCOIOTHAs TeMIlepaTypa Kak Mepa CpeIHei
KHHETHYIECKON SHEPTHH TETTIOBOTO JBIKEHHMS da-
crul] rasa. ['a3oBble 3ak0oHbI. YpaBHeHUe Menjene-
eBa—Kuaneiipona. 3akon JlansToHa. M30mponeccsl
B U/ICAJIHOM Ta3e ¢ IOCTOSHHBIM KOJIMYECTBOM
Bemectsa. ['paduueckoe npeacTaBieHne U30Ipo-
L[ECCOB: M30TepMa, H30X0pa, n306apa

MeTp 1 OapoMeTp; U YCIOBUH UX OE30MacHOrO MC-
HOJIb30BaHMUS B TIOBCEAHEBHOMN JKU3HU.
Pacrio3HaBanue GpU3NUECKUX SIBICHUN B yH4EOHBIX
OIIBITAaX ¥ OKpYKaroLien Ku3Hu: I y3ust, OpoyHOB-
CKO€ JIBHKEHHE.

OmnmcaHre TEIUTOBHIX SBJICHUN C UCTIONB30BaHUEM (H-
3WYECKHX BEIIMUMH: JaBICHHE ra3a, TeMIIeparypa,
CpenHssl KHHEeTHYeCKasi SHePTHsl Xa0THYECKOT0 JBH-
JKEHHST MOJIEKYJI, CPeTHEKBaIpaTHYHAs! CKOPOCTh MO-
JIEKyII.

AHanmm3 GpU3NIECKUX MPOIECCOB U SIBICHHI

C UCTIONb30BaHIEM MOJIEKYIIPHO-KHHETHIECKOI Teo-
PHH CTPOEHHS BEIIECTBA, TA30BBIX 3aKOHOB, CBSI3H
CpeaHei KUHEeTUYeCKOH SHEPTHH TEeTJIOBOTO ABHKEHUS
MOJIEKYJI C aOCOJIIOTHOMN TeMIepaTypoi.




Pemenne pacu€THBIX 3a1a4 ¢ SIBHO 3aJaHHOH (Gu3nde-
CKOM MOJIENBIO C MICHIOJIb30BAHUEM OCHOBHBIX 110JIO-
xenuit MKT, 3ak0HOB 1 popMysT MOJIEKYIApHOH (u-
3HKH.

Pabora B rpynmax npH INTaHUPOBAaHHUY, IPOBEICHUH 1
HHTEPIPETANH PE3yIbTaTOB OIBITOB U aHAJIH3E JI0-
TIOJTHUTEINILHBIX HCTOYHUKOB HH(MOPMALUH TI0 TeMe

OCHOBEI
TEPMOTUHAMUKH
(10 u)

Tepmoaunamudeckas cucreMa. BHyTpeHHss sHep-
I'Hsl TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmmaectBo TemnoTsl u padoTta. BHyT-
PEHHSS SHEPTHS OJHO-

aTOMHOTO HJEaJIbHOTO Ta3a. Buasl Temionepenayn:
TEIUIONIPOBOIHOCTD, KOHBEKIIMS, U3IIydCHUE.

VY nenbHas TemnoEMKOCTh BemecTBa. Konuuectso
TEIUIOTHI IIPU TeIuIonepeaye.

[onsTHe 006 agmadaTtHOM mporecce. [1epBrIil 3akoH
TepMOIUHAMUKH. [[pUMEeHeHHE TIepBOTO 3aKOHA
TEPMOJIMHAMUKH K u3omporneccam. I'padudeckas
HHTepHIpeTanyus padoThl rasa.

Bropoii 3akoH TepmoauHaMuki. HeoOpatumocTsb
IPOLIECCOB B IPUPOJIE.

TemuoBble MauHbL. [IpUHIMUNIGI AEHCTBUS TEILIO-
BbIX MamvH. [IpeoOpazoBaHus SHEPTUH B TEILIOBBIX
mamHax. KIIJ] rernosoit mammusl. Hukn Kapuo u
ero KII/I. Dkonoruyeckue mpoOieMbl TETIOHEP-
re-TUKU

IIpoBeneHne yueHNUECKOT0 SKCIIEPUMEHTA: U3MEPEHHE
yIeNBbHOH TeMI0EMKOCTH BEILECTBA.

OO0bsCHEHHE OCHOBHBIX IPUHIUIIOB JEHCTBUS TEXHHU-
YECKUX YCTPOUCTB, TAKHX KaK: JBUTATeIb BHYTPEHHETO
cropaHmus, OBITOBOH XOJIOAMIBHUK, KOHAUIIMOHED; U
yCIIOBHI nX 0e3-01ac-HO-T0 HCIIOJIb30BaHU B IIOBCE-
JTHEBHOM KU3HHU.

OmnucaHne U3y4EHHBIX CBOMCTB TEJ M TEIUIOBBIX SIBJIE-
HUH C UCMONB30BaHNEM (DI3UIECKUX BEJIMIHH: JIaBIIe-
HUE Ta3a, TEMIIepaTypa, KOJINIECTBO TEIIOTHI, BHYT-
peHHssA dHeprus, paboTa rasa.

Pemenne pacu€THBIX 3a1a4 C SIBHO 3aJJaHHON (u3nde-
CKOM MOJIEIIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 1
(bopMyIT TEpPMOIMHAMHKH.

Pemenne kadyecTBEHHBIX 3a/1ad C OIIOPOi HAa H3ydIEeHHbIE
B pazzuene «MouekymsipHast (H3HKa U TSPMOANHAMHKAY
3aKOHBI, 3aKOHOMEPHOCTH U (YU3HIECKHE SIBICHHS.
PaboTa B rpynmax npu aHajau3e JOMOJTHUTEIbHBIX UC-
TOYHUKOB HH(POPMAIHH 110 TEME




COCTOSIHMS ArperatHble
.BEII[eCTBA
®a3oBbIE IEPEXOBI
(59)

[Tapoo6pa3oBanue u koHAeHcanus. Vicapenue
kuneHue. AOCOTIOTHAsI M OTHOCUTENIbHAS BIaXXHOCTh
Bo3yxa. HaceieHHsli nap. Y aenbHas TEIoTa
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATYpPhI
KHTIEHUS OT JaBJICHHSI.

IIpoBenenue 3KkcriepUMEHTa: U3MEPEHHE OTHOCUTEIb-
HOH BIIQ)KHOCTH BO3/yXa.

OO0bsCHEHHE OCHOBHBIX NPUHLUIIOB JEHCTBUS TEXHHU-
YECKHUX YCTPOUCTB, TAKUX KaK: TMTPOMETP M IICUXPO-
MeTp, KaJIOPUMETP; U YCIOBHI NX 0€30I1acHOTo UC-
N10JIb30BaHMs B IIOBCETHEBHOM XKU3HU.

Tsépnoe teno. Kpucrammmyeckue 1 aMopdHBbIe Tema.
Anu3oTponus cBOMCTB KpucTawios. JKuakue kpu-
crayuibl. CoBpeMeHHbIe MaTepuansl. IlnaBnenue u
KpHCTaIIM3aIus. Y IelbHasl TeIUIOTa IUIABICHUS.
CyOaumanms.

YpaBHeHHE TEIOBOTO OajaHca

OmnuncaHye NPUHIHUIIOB NONTYyYEeHHs COBPEMEHHBIX Ma-
TEpHaoB, B TOM YHCIIe HAHOMATePHAJIOB.

Pemenne pacu€THBIX 3a1a4 C SIBHO 3aJaHHOH (u3nde-
CKOIf MOZIENBIO C HCIOJIB30BAaHUEM YPAaBHEHHS TEILIO-
BOrO OanaHca.

Pemienne kauecTBEHHBIX 3a/1a4 C OIIOPOM HAa U3yUEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (hU3MUYECKHE SIBICHUS 1O
TeMe.

Pacrio3HaBanue GpU3NUECKUX SIBICHUN B yH4EOHBIX
OITBITAaX M OKPY’KAIOIIEeH JKI3HNU: JehopMarys TBEPABIX
Tel, HarpeBaHNe U OXJIAXKICHHE Tell, U3MEHEHHe arpe-
TaTHBIX COCTOSIHUH BEIIEeCTBA K 0OBSICHEHNE UX Ha
OCHOBE 3aKOHOB M (hOpMyJT MOJIEKYJISIPHOH -pH3UKH.
Hcnonp3oBanye MHPOPMAMOHHBIX TEXHOJIOTHH JUTs
ITOMCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALNN U TIPEI-
CTaBJICHNS MH(OPMAIINH TIPH MOJTOTOBKE COOOIIEHHUH O
MIPUMEHEHHNH 3aKOHOB MOJIEKYIISIPHON (pHU3UKH U Tep-
MOJIMHAMHKH B TEXHHUKE U TEXHOJIOTHIX

PA3EJ 4. QJJIEKTPOANHAMUKA (22 u)




DIEeKTpOCTaTHKA
4 10))

DnexTpu3anus Tell. DneKTpudeckuil 3apan. Jsa
BHJA SIEKTPUUECKUX 3apsaaoB. [IpoBoanuky, nu-
JNEKTPUKHU U MOITYNIPOBOJIHUKU. 3aKOH COXPAHEHHUS
3NEKTPUIECKOTO 3apsfa.

BsaumopeiictBue 3apaaoB. 3akoH Kynona. Toueu-
HBII 2JIEKTPUYECKUH 3apsi. DIIEKTpUUECKOe MOJIe.
Hanpsox€HHOCTb 3nekTprueckoro noss. [puxnun
CYNEPHO3ULIUHU dIEKTPUUYECKUX ToeH. JInnuu
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabota cun snexkrpocratudeckoro mois. [lotennu-
ann. PazHOCTB MOTEHIMAIIOB.

[IpoBOJHMKHU U JUAIEKTPUKHU B DJICKTPOCTATHYECKOM
none. JIndaeKTprudecKas MpOHUIIAEMOCTb.
DnexrpoémrocTh. KoHmeHcaTop. DIeKTpoEéMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJIEHCaTopa

IIpoBeneHue 3KcIIepUMEHTA: U3MEPEHUE DIEKTPOEM-
KOCTH KOHZIEHCATOpa.

OO0bsCHEHHE OCHOBHBIX NPUHLUIIOB JEHCTBHS TEXHHU-
YECKUX YCTPOMCTB U TEXHOJIOTUM, TAKUX KaK: dJIEK-
TPOCKOII, JIEKTPOMETP, dIEKTPOCTaTHUIECKasK 3aIIlHTa,
3a3eMJICHHE 3JIeKTPOIIpUOOPOB, KOHICHCATOP, KOIIH-
pOBasbHBIN anmnapat, CTpyiHbIA IpUHTEP; U YCIOBUI
nx 0€30MacHOTO NPUMEHEHHS B IPAKTUIECKOH KU3HH.
Pemenue pac4€THBIX 3a/1a4 € ABHO 3aJaHHON Qu3Hye-
CKOIf MOZIENBIO C HCIOJIB30BAaHUEM

OCHOBHBIX 3aKOHOB H ()OPMYII 3JIEKTPOCTA-

THUKH.

Pemienne kauecTBEHHBIX 3a/]1au ¢ OOPOI Ha U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MIECKUE SIBICHUS 11O
TeMe «DIEKTPOCTATUKAY.

PacnozHaBanne Gpu3nUecKuX SIBICHUN B YU€OHBIX
OIBITaX M OKPYXKaroLeH )KU3HU: 3JIeKTPU3aLHs Tell,
B3aMMOJICHCTBYE 3apsi/I0B; 1 OOBSCHEHNE UX HA OCHOBE
3aKOHOB M ()OPMYIT DJIEKTPOCTATHKH.

Ommcanne U3ydeHHBIX CBOHCTB BEIIECTBA

1 MEeKTPHUIECKUX SIBICHHUH C HCIONB30BaHUEM (H3H-
YECKHUX BEJIMYHUH: 3JEKTPUUECKUIT 3aps, HAIPsDKEH-
HOCTb JIEKTPUYECKOT0 TOJIA, TOTEHIHAN, Pa3HOCTh
MOTEHIHAJIOB, 3JIEKTPOEMKOCTD.




AHanmm3 GpU3NIECKUX TPOIECCOB U SBICHHUI

C UCTIOIb30BaHUEM (PU3HUECKUX 3aKOHOB: 3aKOH CO-
XpaHEeHUs! AMEKTPUIECKOTro 3apsiaa, 3akoH KymoHa.
Pabora B rpynmnax npu aHanu3e JOMOJHUTEIbHBIX HC-
TOYHUKOB HH(OPMAIHHX U TIOATOTOBKE COOOIIECHHUIT 0
TIPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATHKH B OKPYKAIOIIEeH
JKU3HU U IPUMEHECHHUHN HX B TEXHHUKE

ITocTostHHBII

3JEKTPUYECKUN TOK.

Toxu B Ppa3inYHbIX
cpenax
(12 v)

DNEeKTPHYECKUI TOK. Y CIIOBHUS CYIIECTBOBAHUS
JNEKTPUIECKOTO TOKa. VICTOUHMKH

ToKa. Cuiia Toka. I1oCTOSHHBIN TOK.
Hanpsoxenue. 3akon Oma Juid ydacTka

LETIH.

DeKkTpuYecKoe CONMPOTHBIEHUE. Y JEBbHOE COPO-
TUBJIEHHE BemecTBa. [locaenoBaTenpHOE, Tapa-
JIeNbHOE, CMENIaHHOE COCTMHEHIE IPOBOAHUKOB.
PaboTa snekTpuueckoro Toka. 3akon Jxoy-
nsi—JleHna. MOIIHOCTB ANIEKTPUYECKOTO TOKA.
DJIC 1 BHYTpEHHEE CONPOTUBIIEHUE UCTOYHHKA
Toka. 3akoH OMa ISt TOTHOH (3aMKHYTOM) JJIeK-
Tprueckoil nenu. KopoTkoe 3aMbIkaHue.

[IpoBeneHne SKCTIEpUMEHTA: U3yIEHHE CMEIIAHHOTO
COCJIMHEHUS PE3UCTOPOB; U3MEpE

Hue DJIC uCTOYHUKA TOKA U €ro BHYTPEH-

HEro CONPOTHUBJICHNUS; HAOIIOICHHUE JIEKTPOIIN3a.
OO0BsicCHEeHHE OCHOBHBIX MPUHIUIIOB JEHCTBYUS TEXHU-
YECKUX YCTPOUCTB M TEXHOJIOTUH, TAKUX KaK: amIep-
METp, BOJIBTMETp, PEOCTAT, HICTOYHHUKH TOKA, HIIEKTPO-
HarpeBaTeIbHbIe IPUOOPEI, YIIEKTPOOCBETHTEIbHBIE
NpUOOPEI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBII
JIHOJT, TEPMUCTOPHI U (HOTOPE3UCTOPBI, MTOIYIIPOBO/I-
HHUKOBBIW THOJI, TaJIbBaHNKA; U YCIIOBHH HX Oe3omac-
HOTO NPUMEHEHHS B IPAKTUIECKOI KU3ZHH.

DNeKTpOHHAs NPOBOAUMOCTD TBEPABIX METAJUIOB.
3aBHCHMOCTH CONPOTHUBIIEHHS METAJUIOB OT TEMIIe-
patypsl. CBepXIIPOBOANMOCTD.

OneKTpuIecKHi TOK B Bakyyme. CBOWCTBA JJIeK-

Pemienne pacy€THBIX 337124 C SIBHO 3aJaHHOM (U3nUe-
CKOM MOJEIIBIO C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 1
(dhopmyit TeMbl «I10CTOSHHBIH AMEKTPUIECKHIHA TOKY.
Pacrio3naBanue Gpu3nuecKkuX SIBICHUN B yIEOHBIX




TPOHHBIX ITyIKOB.
[onynpooguuku. CoOCTBEHHAsA U TPUMECHAs
MIPOBOJIUMOCTD HOJIYIPOBOJHUKOB. CBOMCTBA
p—~n-nepexona. [lomympoBo HUKOBEIE TPUOOPHI.
DJIeKTpUUECKUH TOK B PaCTBOPAX M pacIliaBax
IEKTPOJIUTOB. DIEKTPOIUTHYECKAsT AUCCOIUALTHS.
DIeKTponu3.

DIEeKTPHYECKHUI TOK B ra3ax. eNlbHbIN U AT-CaMocTo
HECaMOCTOATENIbHBIN pa3psa. Monnus. [lnazma

OITBITAaX ¥ OKPY’KaroIIet JKH3HU: JJIeKTpHIecKas IIpo-
BOJUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUUECKOE, Mar-
HUTHOE JECHCTBUS TOKA.

AHau3 3JeKTPUYECKUX SBICHUH U MIPOIECCOB B IIETIAX
TIOCTOSTHHOTO TOKa C UCIIOJIb30BAaHHEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH TI0CIIEJOBAaTENEHOTO U Iapal-
JIETBHOTO COEMHEHNS IPOBOTHUKOB, 3aK0H J[koyiss—
Jlenua.

Onucanue N3y4eHHBIX CBOWCTB BEIIECTB U 3JICKTPH-
YECKHUX SBJICHUHU C MCIIOJIb30BaHHEM (DPU3HMYECKUX
BEJIMYUH: 3JIEKTPUUYECKUH 3apsi, cuila ToKa, dJIeK-
TPUUECKOE HAIPsKEHUE, DIIEKTPUIECKOE CONIPOTUB-
JIeHHEe, Pa3HOCTh MoTeHnuanos, DJIC, pabora Toka,
MOIIHOCTB TOKA.

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOIOTHIA JIJIst
MTONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIUN U TIPE-
cTaBJieHNs] MHGOPMAIINH TIPH MOJrOTOBKE COOOIIECHHH O
NPUMEHEHHUH 3aKOHOB TIOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHSIX

Pe3eps (2 4)

11 KJIACC (68 1)

TemaTnueckuii 010K,
Tema

OcHoBHOE coaepikanue

OcHOBHbBIE BU/BI 1€ATEJIbHOCTH yYallIUXCH

PA3JIEJI4. DJIEKTPOJIMHAMUKA (11 u)




MarnuTHOE moJe.
DneKTpOMarHuTHast
uHAyknus (11 g)

ITocTostHHEIC MarHUTEL. B3anMmoneicTBre MoCTo-
SIHHBIX MarHUTOB. MaruuTHoe nosie. Bekrop mar-
HUTHOM MHIYKUuH. [I[puHINT cynepno3unuy Mar-
HUTHBIX 1ToJIeH. JIMHUKM MarHUTHOW MHAYKIUH.
Kapruna nuHuit MAarHUTHON MHYKIUH TTOJISL TIO-
CTOSIHHEIX MarHUTOB.

MarnuTtHoe noJie mpoBoJHKKa ¢ TokoM. Kaptuna
JUHAN WHAYKIUA MarHATHOTO

OJIS JUTMHHOT'O TPSIMOTO MPOBOJHKKA M 3aMKHYTOT'O
KOJIBIIEBOTO TIPOBOTHHKA,

KaTyniku ¢ TokoM. OnbIT Opcerena. Bzaumoaelicteue
MPOBOJAHUKOB C TOKOM.

Cuna Amriepa, e€ MOYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moynb U HampaBieHue. JBu-
JKCHUE 3apsKEHHOM YaCTHIIBI B OAHOPOTHOM Mar-
HHUTHOM T10J1e. PaboTa cubl

Jlopenua.

SIBnenue anexTpoMaruuTHOW MHAYKIMH. [ToTok
BEKTOpa MarHuTHoW uHaAyKuuu. DJ1C nnayKuum.
3aKoH 3JIeKTPOMarHuTHO# nHAyKkunu Papanes.
Buxpesoe anexkrpudeckoe none. 9J1C nHAyKIMH B
MIPOBOJHHKE, TBIKYIIEMCS T10-

IIpoBenenue 3KcIIEpUMEHTA: U3yUYCHUE MATHUTHOTO
T0JIs KaTyIIKK C TOKOM; UCCIIeI0BaHNUe EHCTBUS MO-
CTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM; UCCIIE€I0BaHHE
SIBIIGHHS 3JIEKTPOMAarHUTHOW MHIYKIHH.

OObsicCHEHHE OCHOBHBIX NIPUHIUIIOB JIEHCTBHS TEXHHU-
YECKHUX YCTPOWCTB, TAKUX KaK: MOCTOSHHBIE MarHUTEL,
JIEKTPOMATHUTHI, JJIEKTPOABUTATEIIb, YCKOPUTEIH
3JIeMEHTapHbIX YaCTHI], THAYKIINOHHAS 11€9b; U YCIIO-
BHH HX 0€30MaCHOT0 IPUMEHEHHUS B IPAKTUIECKON
KHU3HH.

Pemenne pacu€THBIX 3a1a4 Ha IpUMeHeHNe HOpPMyYIT
TeMbl «MarHuTHoe nose. DIeKTPOMarHUTHasE MHAYK-
LS.

Pemienne kauecTBEHHBIX 3a/1a4 C OOPOM HAa U3yUEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MIECKHE SBICHHS TEMBI
«MarHuTHOE 10J1e. DIeKTPOMAarHUTHAST MHIYKIHSD).
OmnperneneHye HalIpaBIeHUs] BEKTOpa UHAYKIUU Mar-
HUTHOTO II0JI IIPOBO/IHUKA C TOKOM, CHJIbBI AMIiepa U
cuibl JlopeHua.

PacnozHaBanne Gpu3nvecKux sIBICHUN B YU€OHBIX
OIIBITAaX M OKPY’KarOIIeH KM3HU: B3aHMO-

CTYIATEIbHO B OJJHOPOIHOM MarHUTHOM

oJIe.

ITpaBuno Jlenua.

WNunyktuBHOCTS. SIBnenue camounaykuuu. 9J1C
CaMOWHTYKIIHH.

NIEVCTBIE MarHUTOB, JICKTPOMAarHUTHAs WHAYKIIHS,
JIEVCTBHE MarHUTHOTO TIOJISl Ha TIPOBOJTHHUK C TOKOM U
JBIDKYIIUHCS 3apsi.

AHau3 JIeKTPOMArHUTHBIX SIBJICHUH C UCTIOIB30Ba-
HHEM 3aKOHa JIeKTPOMAarHUTHON HHIYKIHH.




DHeprust MarHUTHOTO TOJIS KaTyIIKH C TOKOM.
DIEeKTpOMarHUTHOE 1oJie

OmnucaHue U3y4EeHHBIX CBOICTB BEILIECTB U IEKTPO-
MAarHUTHBIX SIBJICHUIT C HCHIOJIb30BaHHEM (PU3MUECKUX
BEJINYHMH: MHIYKIUsI MArHUTHOTO OJIA, cuila AMIiepa,
cuna JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPTUS
9JIEKTPUYECKOr0 ¥ MarHUTHOT'O HOJIeH

Pasznen 5. KOJIEBAHUSI 1 BOJIHBI(24 4)

MexaHu4ecKkue u
3JIEKTPOMArHUTHBIE
kosebanus(9 1)

Konebarensrast cuctema. CBOOOIHBIE MEXaHHUYE-
ckue konebanus. ['apmonndeckue konebanms. [le-
PHOI, 9acTOTa, aMIUIUTYAA U (a3a KoIeOaHu.
[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKHii MasTHUK.
YpaBHeHHe rapMOHHYECKUX Konebanuii. [Ipepa-
ILIIEHHE SHEPTHHU [IPU FapMOHUYECKUX KOJICOAHNUX.
Komnebarenbublii kKOHTYp. CBOOOTHEIE DIIEKTpOMATr-
HUTHBIE KOJTeOaHNs B NI€aTbHOM Kosle0aTelbHOM
KOHTYpe. AHAJIOTHS MEXIY MEXaHUIECKUMH H
JIEKTPOMarHUTHBIMYU Kosiebanusimu. Gopmyna
TomcoHa. 3ak0oH COXpaHEHUs SHEPTUH B UI€aIbHOM
KoJIe0aTeIbHOM KOHTYpeE.

IIpoBeneHne SKCTIEpUMEHTA: NCCIEA0BAHNUE 3aBUCH-
MOCTH TIepHO/A MaJIbIX KoeOaHui rpy3a Ha HUTH OT
JUTHHBI HUTU U MaCCHI TPYy3a; UCCIIEI0BaHNE IePEeMEeH-
HOTO TOKa B LIETH U3 N0CIEJ0BATEIbHO COCIUHEHHBIX
KOHJIEHCAaTOPa, KaTyIIKU U PE3UCTOPA.

OOBsiCHEeHHE OCHOBHBIX NPUHIUIIOB JIEHCTBYS TEXHH-
YECKUX YCTPOUCTB, TAKUX KaK: JIEKTPUUECKUI 3BOHOK,
TeHepaTop NepeMEeHHOTO TOKa, IMHIH JIeKTponepead;
1 yCIOBHH HX 6€30M1acHOTO MPUMEHEHHS B IIPAaKTHIe-
CKOM >KU3HHU.

Pemenne pacu€THBIX 3a1a4 C SIBHO 3aJJaHHOH (u3nde-
CKOM MOJENBIO C UCIIONb30BaHUEM OC-

[pencrarieHre o 3aTyXarImuX KoiedaHusx. Boi-
HY)KICHHBIC MEXaHUUYeCKue Konebanus. Pe3oHaHc.
BeHyXIeHHbIE 2]I€KTPOMAarHUTHBIC KOJICOAHNS.
INepemennsrit Tok. CHHYCOMTANBHBIA TIEpEMEHHbIH
TOK. MOIIHOCTH TIEPEMEHHOTO TOKA. AMIUIUTYIHOE
U JIelicTBYIOIIee 3HAYCHNE CHIIbI TOKA U HampshKe-
HUA.

HOBHBIX 3aKOHOB U (hOPMYJI, OTIUCHIBAIOIIUX MEXaHHU-
YECKUE U DJICKTPOMArHUTHBIC KOJ'[e6aHI/I$[.

OrmnncaHre U3y4eHHBIX MEXaHUUECKUX M DIIEKTPOMAar-
HUTHBIX KOJIEOaHUH C UCTIONb30BaHHEM (DU3HIECKUX
BEJIMYHH: TIEPUOJ U 9aCTOTa KOJIeOaHHU, aMILIUTY/1a 1
(haza KonebaHmii, 3apsi/ U CHIa TOKA B IPOIIECCe rap-
MOHHMYECKHX DJIEKTPOMArHUTHBIX KOJIeOaHUH.




Tpancdopmarop. IIpousBoacTBo, eperada u mo-
TpeOieHNe 3JeKTPHYECKOI SHEPTUU. DKOIOTHYe-
CKH€ PUCKHU IIPU TIPOU3BOJICTBE HMEKTPOIHEPTHH.
KynbTypa ucnons30BaHus 3IEKTPOIHEPTUH B T10-
BCEIHEBHOM KM3HU

Pemienne kauecTBEHHBIX 3a/1a4 ¢ OOPOH Ha U3yUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH, OIMCHIBAIOIIE MEXaHHIe-
CKHE U 3JIeKTPOMarHUTHbIE KoseOaHusl.

Pa6ora B rpynmnax npu I1aHUPOBaHUH, TPOBEICHUH U
HHTEpIIPETAlUU Pe3yabTaTOB OIBITOB, U aHATIHU3E J0-
TIOJTHUTEINILHBIX HCTOYHUKOB HH(OPMALIUH TI0 TeMe

MexaHu4ecKkue u
HUTHBIE 3JICKTpOMar
BOJIHBI (5 )

MexaHH9IeCKHe BOJIHBI, YCIOBHUS PACIIPOCTPAHEHHS.
Iepuon. CkopocTs pacHpOCTpaHEHHS U IJIHHA
BosHbI. [lonepeunsle U npoosibHbIE BOJIHBL. MH-
TephepeHys 1 AUPPaKIUsT MEXaHUIECKUX BOJIH.
3ByK. CKOpOCTb 3ByKa. I pOMKOCTB 3BYyKa.

Bricota ToHa. TeMOp 3ByKa.

OO0bsICHEHNE OCHOBHBIX NPUHIIUIOB JICHCTBUS TEXHH-
YECKUX YCTPOMCTB M TEXHOJIOTHM, TAKUX KaK: MY3BbI-
KaJbHbIE HHCTPYMEHTHI, YIIbTPa3BYKOBast JHarHOCTHKA B
TeXHHUKE U MEUILIMHE, pajiap, paauoNpUEMHUK, Telle-
BU30p, aHTeHHA, Tenedon, CBU-neus; u ycnoBuii ux
6€30I1acHOT0 IPUMEHEHHS B IPAKTHYECKOH KU3HH.

ONeKTPOMArHUTHBIE BOJHBI. Y CIIOBHS H3IyIeHUS
JNIEKTPOMATHUTHBIX BOJIH. B3anmHas opuenTams
BekTopoB E, B, V B 2eKTpOMarHuTHOH BOJIHE.
CBOWCTBA JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE,
MIPEJIOMIICHHUE, TTOJSIPU3aLHs, TU(PaKIMs, HHTEP-
¢epernus. CKOPOCTh 3JIEKTPOMArHATHBIX BOJIH.
[lIxana 3nexTpoMarHUTHHIX BOJIH. [Ipumenenue
JIEKTPOMATHUTHBIX BOJH B TEXHHUKE H OBITY.
[IpuHnune! paanocss3u u TenesuaeHus. Paagnono-
Kanus.

DEeKTPOMarHUTHOE 3arpsa3HeHHe OKpY)KaroIen
cpensl

Pemenne pacu€THBIX U KaU€CTBEHHBIX 3a/]a4 C OMOPOit
Ha N3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH, OTNCHIBA-
IOIINE PACTIPOCTPAHEHHE MEXAHUUECKUX M 3JIEKTPO-
MarHUTHBIX BOJIH.

Hcnonp3oBanye HHPOPMAMOHHBIX TEXHOJIOTHH JUTs
TIOUCKA, CTPYKTYPHUPOBAHNS, MHTEPIPETAUH U TPeI-
CTaBJICHUS HHPOPMAIIH TP TTOATOTOBKE COOOIICHUIT
00 HCTIONIb30BaHUH IEKTPOMArHUTHBIX BOJH B TEXHHU-
Ke.

YyacTue B JUCKYCCHU 00 3JIEKTPOMarHUTHOM 3arpsi3-
HEHHHU OKpPYXKaIoIIeH cpesibl.

Pabora B rpynmax npH INTaHUPOBAHHUH, TIPOBEICHUH 1
HMHTEPIPETANH Pe3yIbTaTOB OIBITOB U aHATH3E JI0-
TIOTHUTENIFHBIX HCTOYHUKOB HH(OPMALIUH TI0 TeMe




Onruxa(10 1)

I'eomerpuueckas ontuka. [Ipsmonuneiinoe pac-
MIPOCTPAHEHHUE CBETA B OAHOPOAHOM cpene. Toueu-
HBIM UCTOYHMK cBeTa. JIyu cBera.

OtpaxkeHne cBera. 3aKOHBI OTpakeHus cBera. [o-
CTpOeHHE N300paKEHNH B INIOCKOM 3epKae.
[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS CBETA.
AOCOIOTHBII TIOKa3aTelb mpenomiieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yros nojHoro
BHYTPEHHETO OTPAXKEHHS.

Hucnepcust cBera. CIoXHBIA cOCTaB 0EJI0To cBeTa.
IIBer.

[IpoBenenne sKcrIepUMeHTa: HAOIIOACHAE TUCTIEPCHH
CBETa; M3MEPEHHE MTOKA3aTels IPENTOMIICHHS CTEKIIa;
HCCIIeI0OBaHUE CBOWCTB N300paXCHUH B THH3aX.
OOBbsCHEHNE OCHOBHBIX NPUHLUIIOB JEHCTBHSA TEXHHU-
YECKUX YCTPOICTB U TEXHOJIOTUI], TAKUX KaK: OUKHY,
nyna, ¢oroanmapar, IPOSKIMOHHBI amapar, MUKpPO-
CKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKINOHHASL
peIméTKa, MOIIPONT; M YCIOBHIA MX 0€30MacHOTO MpH-
MCHEHHS B TIPAKTHUECKON JKU3HN.

Pemenne pacu€THBIX 3a/1a4 C ABHO 3aJaHHON Qu3Hye-
CKOH MOZIENBIO C HCIOJIb30BAHUEM OC-

Cobuparonye 1 paccenBaroIIue JIMH3EI.

Tonkas nuH3a. POKYCHOE paCCTOSIHUE U ONITUYECKAst
cuiia TOHKO# nH3bL. [locTpoeHne n3obpakeHuii B
coOHparoIuX U pacceuBaroIux JuH3ax. Gopmyna
TOHKOW JTUH3BI. YBEIMYCHUE, JaBAEMOE JIMH30MH.
[Ipenensl PpUMEHUMOCTH T€OMETPUYECKON ONTHKU.
BomnoBas ontuka. MaTepdepenmus cera. Kore-
PEHTHBIE HCTOYHHKH. Y CIIOBHS HAaOMIOACHHS MaK-
CHMYMOB 1 MHHHMYMOB B HHTEp(EePEHIIMOHHOM
KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOY-
HUKOB.

Judpakus ceera. AudpakiunoHHas peniéTka.
VYcnoBue HaOIIOEHS TTIABHBIX MAKCHMYMOB TIpU
HaJieHU MOHOXPOMATHYECKOT0 CBeTa Ha Ju(pak-
LMOHHYIO PEIIETKY.

[Nonsipusamus ceera

HOBHBIX 3aKOHOB H (hOpMYJI T€OMETPUIECKON ONTHKH.
IMocTpoeHue U omucane U300paKEHHS, CO3/[aBaEMOTO
TUIOCKUM 3€pKaJIOM, TOHKOH JINH30M.

Pacrnio3HaBanue QPU3NYECKUX SIBICHUN B OMBITAX U
OKpY>Kaloleil )KU3HU: MPSIMOJIMHEHHOE pacpocTpa-
HEHHE CBETa, OTPaKeHHUE, PEIOMIICHHE, HHTepde-
peHuus, qudpaxkuys 1 MoIsIpU3alys CBETa, AUCTIEPCUs
cBeTa.

AHaJu3 ONTUYECKUX SIBJICHUH C UCIIOIb30BaHUEM 3a-
KOHOB: 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHHS
CBETa, 3aKOHBI OTPAKECHHUS CBETA, 3AKOHBI IPEIIOMIICHUS
cBeTa.

Ormnurcanre ONTHYECKUX SBIIEHUN C UCIOJIE30BAaHHEM
(bu3HYeCKUX BENMYHMH: (POKYCHOE PacCTOSIHUE U ONTH-
YeCKasd Ccujia JIMH3bI




PA3JIEJI 6. OCHOBBI CIEITUAJTBHOM TEOPUA OTHOCUTEJIBHOCTH (4 u)

OcHoBbl CTO (4 u)

KJIACCUYECKOM MeXaHUKHU. [paHuIbl IPUMEHUMOCTH
ITocTynarel cnenuanbHON TEOPUH
OTHOCUTETIHHOCTH: NHBAPHAHTHOCTD MOAYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI
.OTHOCHUTEJIBHOCTH DHWHIITEHHA

Pemenne kauecTBEHHBIX 33134 C ONOPOH Ha

-(¥3M H3ydeHHbIEe 3aKOHbI, 3aKOHOMEPHOCTH H
.«OcHoBbI CTO» ueckue SBIEHU [0 TeMe

Hcnonp3oBanne nHPOPMAIIMOHHBIX TEXHOJIOTHHI IS
,TIONCKA, CTPYKTYPUPOBAHUS

OTHOCHTEIIFHOCTh OTHOBPEMEHHOCTH. 3aMe/ITIeHUE
BPEMEHH U COKpPAIIEHUE [ITHHBI.

DHeprusi ¥ UMITYJIC PETSITHBUCTCKON YaCTHIIBI.
CBsI3b MacChI C HEPTUCH U UMITYTIbCOMPEIISTH-
BUCTCKOHYACTHUIIBI. DHEPTHS TIOKOSI

HHTEPIPETAINH U [IPEACTABICHNsT HHPOPMALIUK [IPU
TPaHUIAX TPUMEHUMOCTH IOATOTOBKE COOOIIEHMIT O
KJIacCHYeCKOi MexaHuKu 1 ocHoBax CTO

PA3JEJI7. KBAHTOBASI ®U3HUKA (15 u)

DIIeMeHTHI KBAHTOBOI
onTHku (6 1)

®doronsl. Dopmyna [Inanka cBs3u sHepruu HOTOHA C
.€r0 4acTOTOW. DHeprus 1 UMITYIbC (HOTOHA
OTkpbITHE U HccnenaoBanne Gpotodddekra.

OmnpiTel A. T'. CroneroBa. 3akoHbl (HOTO-

a¢dexra. YpaBHeHHE DHHIITEIHA IS
borordpdexra. «KpacHas rparuma» GpoTo-

addexra.

Jlasnenue ceera. Onbitel I1. H. JIebeneBa. Xumu-

4ecKoe JeHCTBUE CBETa

OOBsicCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEXHUYECKHX yCTPONCTB, TAKHUX KaK: ()OTOIIIEMEHT,
(boToaTumk, conHeuHas Gatapesi, CBETOAUOM; U YCIO-
BUIi MX 6€30MaCHOT0 MPUMEHEHHsS B IPAKTHYECKOM
KHU3HH.

Pemmenue pacd4€THBIX 3a/1a4 ¢ IBHO 3aJJaHHOU (H3mUe-
CKOIf MOZIENBIO C HCIOJIB30BAaHUEM

OCHOBHBIX 3aKOHOB M ()OpMyJ KBAHTOBOI

OIITUKH.

Pemenue kauecTBEHHBIX 3aaa4 C OHOpOﬁ Ha U3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOH ONTHKH.
Pacrio3naBanue Gpu3nuecKuX SIBICHUN B yIEOHBIX




OIBITaxX: (OTORIEKTpHUecKuil 3 deKT, cCBeToBOE naB-
JICHHE.

OnucaHye U3y4eHHbIX KBAHTOBBIX SBICHUI

1 TIPOIIECCOB C UCTIONb30BAHHEM (DU3HMUECKUX BEIUUHH:
CKOPOCTbH AJIEKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHEI 1
4acTOTa CBETa, YHEPTHS M UMITYJIBC (POTOHA

CrpoeHue aroma
(49)

Monenb atoma Tomcona. Onbitel Pesepdopia mo
paccestHuio a-vacTtul. [InanerapHas MoJenb aToMa.
IToctynats! bopa.

Wznyyenne u noryomeHne GOTOHOB MPH MEPEX0e
aroMma C OJJHOTO YPOBHS SHEPIHH Ha Apyroi. Bunabl
cniekTpoB. CHeKTp ypoBHEH SHEPTUHU aTOMa BOJIO-
pona.

BonnoBeie cBoiicTBa yactuil. Bosnsl e bpoiins.
KopmyckyasipHO-BOTHOBOM Tyain3M.

CroHTaHHOE U BBIHY)KIEHHOE H3ITydeHUE

IpoBeneHne 3KCNepUMEHTa: HAOIIOJCHHE THHEHYATO-
TO CIIEKTpa.

OOBsiCHEeHHE OCHOBHBIX NPUHIUIIOB JIEHCTBYS TEXHHU-
YECKHUX YCTPONCTB, TAKHX KaK: CIEKTPOCKOIL, Ja3ep,
KBAaHTOBBII KOMIIBIOTED;

1 yCIOBHH HX 6€30MacHOTO MPUMEHEHHS

B IIPAKTUYECKON JKU3HU.

Pemenne ka4yecTBEHHBIX 3a/1a4 C OIOPOil Ha U3yUYEeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (YU3MUYECKHE SIBICHUS MO
Teme «CTpOeHHE aToMay.

PacnozHaBanne Gpu3nvecKux sIBICHUN B YUeOHBIX
OIIBITAX: BOSHIKHOBEHNE JIMHEHTATOTO CIIEKTPa.
AHanm3 KBaHTOBBIX ITPOLIECCOB U SIBJICHUI

C UCHOJIb30BaHUEM IOCTynaToB bopa

ATOMHOE S11pO
(59)

DKCIEePHUMEHTBI, IOKA3bIBAIOLINE CIIOKHOCTh CTPO-
eHus sapa. OTKPBITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopaa mo onpezneneHno cocTaBa paanoak-
TUBHOTO M3IydeHus. CBoiicTBa anbda-, 6eTa-, ram-
Ma-u3-

ny-4eHus. BriusHue paqioakTHBHOCTH Ha )KUBBIC

[IpoBeneHHE YIEHUYIECKOT0 IKCIICPUMEHTA: UCCIIE0-
BaHME TPEKOB YaCTHUIL (IT0 TOTOBBIM (hoTorpadusim).
OOBsiCHEHHE OCHOBHBIX MIPUHIIUIIOB JCH-

CTBHS TEXHHYECKUX YCTPOMCTB, TAKUX KaK: JO3UMETD,
kamepa BuiibcoHa, siiepHbIi

peakTop, aToMHast 60M0a; ¥ yCIOBUH UX




OpraHU3MBL.
OTKpbITHE TPOTOHA U HelTpoHa. HykioHHas Mozens
snpa Ieitsen6epra—IUIBaHeHKO.

0e30MacHOro HNPUMCHECHUSA B HpaKTH‘{eCKOﬁ JKU3HU.

3apsa sapa. MaccoBoe uucio siapa. 1zo-

TOTIBL

Anbda-pacna. DIeKTPOHHBIN U TIO3UTPOHHBIH
6era-pacna. 'aMma-n3irydenue. 3aKoH paJioak-
TUBHOTO pachaja.

DHeprus CBs3U HYKJIOHOB B sifipe. SInepHble Cubl.
Jedexrt macchl sapa.

Snepusble peakuuu. [lenenue u cuHTes siaep.
Snepusiit peakrop. Tepmosinepusiit cunres. Ipo-
OJIEMBI M TIEPCIEKTHBEI SAEPHON SHEPIeTHKH. DKO-
JIOTHYECKUE ACHEKThI AePHON SHEPIeTHKH.
DneMeHTapHble 4acTUIbl. OTKPBITHE TO3UTPOHA.
MeTozpl HAOMIOCHUS U PETHCTPAIIIH 3JIEMEHTap-
HBIX YaCTHII.

dyHaamMeHTa bHble B3auMoAecTBus. EnuHcTBO
(bu3UYIecKoit KapTHHBI MUpa

Pemenne kauecTBEHHBIX 3a/1a4 C ONIOPOM HAa N3yUCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HMUECKHE SIBICHUS MO
TeMe «ATOMHOE AIPO».

Pacrio3HaBanue Gpu3NUECKUX SIBICHUN B yU4EOHBIX
OIBITaX U B OKPYXKAOLIEeH )KU3HU: €CTECTBEHHAsI U
HCKYCCTBEHHAsI PaJOaKTUBHOCTb.

OmnncaHne U3y4eHHBIX KBAHTOBBIX SBICHHH U IPOIIEC-
COB C HCIOJIb30BaHNEM (DH3UIECKHX BEJIMIHH: IEPHO
MoJTypacnaja, SHeprHs CBA3H aTOMHBIX SIAEP.

AHanu3 npoLeccoB U ABICHUII ¢ UCIOIb30BaHUEM
3aKOHOB M MIOCTYJIaTOB: 3aKOH COXPAHEHHUS NEKTPH-
YECKOro 3aps/ia, 3aKOH COXPaHEHHsI MaCCOBOTO YHCIIa,
mocTynatsl bopa, 3aK0H pagroakTHBHOTO pacmaja.
Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOIOTHIA ISt
TIOUCKA, CTPYKTYPHUPOBAHNS, MHTEPIPETAUH U TPeI-
cTaBJieHNs] MHGOPMAIINH TIPH MTOJrOTOBKE COOOIIECHHUH O
NPUMEHEHHUH 3aKOHOB KBAHTOBOH (DM3UKH B TEXHUKE U
TEXHOJIOTHAX

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUU U

ACTPO®U3UKH (7 4)

DJIeMEHTHI aCTPOPHU3NKH
(79)

Oransl pa3BuTUs actpoHomuu. [IpukiagHoe u Mu-
POBO33pEHYECKOE 3HAYCHHUE ACTPOHOMHMH.
Bun 38é3an0r0 HebGa. Co3Be3us, ApKue 3BE3IbI,

IToaroTroBka cooOmieHni 0 METOJAX TOITyYEHHs
HAaYYHBIX aCTPOHOMUYECKUX 31—[3.}1141?1, OTKPBITUAX B
COBPEMEHHON aCTPOHOMHMH.




[JIAHETHI, UX BUAMMOE JBIKECHHE.
CoHeYyHas CUCTeMa.

Brimonnenue 3aganuil, IpoBepsIOIUX BIIaJEHUE OC-
HOBOIIOJATral0IMMH aCTPOHOMUUYECKUMU MOHATUAMH,
MO3BOJISIFOLIMMH XapaKTepu30-




Comnnne. ConHevHas akTUBHOCTb. McTouHMK 3HEP-
ruu ComnHua u 3BE37. 3BE31BI, X OCHOBHBIE Xapak-
TEPUCTUKHU. J[uarpamma «CHeKTpanbHbIA Kj1acc —
CBETHUMOCTEY. 3BE3/IBI TIIABHOH ITOCIIEIOBATEIHHO-
CTH.

3aBUCHMOCTB «Macca — CBETUMOCTBY JUIS 3BE3]T
IJIaBHOM IocieioBaTenbHOCTU. BHYTpeHHee cTpo-
enue 38€371. CoBpeMEHHBIE IPEACTABICHHUS O MIPO-
ucxoxaeHnu u 3omonuy ConHma u 38€37. DTamsl
JKU3HU 3BE3 L.

Mneunslit [Tyte — Hama [ManaxTuka.

[Tonoxenue u neuwxenue Conxua B ['anaktuke.
Tuns! ranakTuk. Paguoranaktuky u kBazapsl. Uép-
HBIE JBIPHI B SIIpaX TaJaKkTHK.

Bcenennas. Paciupenue Beenennoit.

3akoH Xab06na. Pazberanue rajakTuk.

Teopus bonsmoro B3peiBa. PenukroBoe uzmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranax-
THKA.
Hepeménnsie mpoOieMbl aCTpOHOMHHU

BaTh IPOLECCHI, IPOUCXOAAIIME B 3BE3/1aX, B 3BE3HBIX
CHCTEMax, B MEKTaJIaKTU4ECKOH cpeJie; ABIKEHUE
HeOEeCHBIX TeJI, BOIIOINIO 3BE31 U BeeaeHHOM.
[IpoBenenne HabMOAEHNI HEBOOPYKEHHBIM TJIA30M C
KCIIOJIb30BAHUEM KOMIIBIOTEPHBIX IIPUIIOKCHUN JUIs
OIIpe/IeNICHN TIOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3us CeBepHOTO
MOTyIIApHs U SIPKUE 3BE3BL.

[IpoBenenne HabmoaeHMit B Texeckon JIyHbL, TIaHET,
Mneunoro Ilytu

OBOBIIAIOLIEE TIOBTOPEHUE (4 u)




CucremaTn3anus Ponpb ¢pu3ukn 1 acTpOHOMHH B 3KOHOMUYECKOM, VYyacrtre B IUCKYCCHH O POIIN (DM3HKU U aCTPOHOMHH B
u 00001IIeHHe MaTepHuaia | TEXHOJIIOTHYECKOi, COLMANbHON U 3TH4YECKO cdepax | pa3anuHbIX cdepax AesTeIbHOCTH YeloBeKa.

Kypca ¢puzuku (4 9) JIeSITebHOCTH YeJIOBEKa; POJIb U MECTO (PU3UKU K [onroroBka cooOmeHnit 0 Mecte HU3NIECKON KapTUHBI
aCTPOHOMHH B COBPEMEHHOM HayuHOH KapTHHE MHpa B psily COBPEMEHHBIX MPEJCTaBICHUI O IPUPOJIE.
MHpa; poiIb GU3HIECKOH TeopuH B GOPMUpPOBaHNH | BrimonHeHue y4eOHBIX 3aJaHUH, IEeMOHCTPHUPYIOMINX
TIPE/ICTaBIICHUH O pr3Hueckoi KapTHHE MHPA, MECTO | OCBOSHHE OCHOBHBIX MOHATHH, PU3NUECKUX BEIUINH U
(bM3UIecKOi KapTHHBI MUpa B 00IIEM PSITy COBpe- 3aK0HOB Kypca ¢usukn 10—11 xmaccos
MEHHBIX €CTeCTBEHHO-HAYYHBIX PEICTABICHUH O
pupoe

Pe3seps (3 u)
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