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denepanbHas pabodas mporpamma 1o yaeonomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpenMeTHass oOmacTth «EcCTeCTBEHHO-HAyyHBIE TIPEIMETHI») BKIOYACT
HOSICHUTENILHYIO 3aIUCKY, COJIEpKaHie 00yUeHus, ITIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS
IpOrpaMMBbI 10 PU3UKE, TEMATHUECKOE TITAHUPOBAHUE.

[TosicHuTeNnbHAS 3amKCKa OTpakaeT OOIIMe e W 3aJa4l M3Y4YeHUs (DU3HKH,
XapaKTePUCTUKY TICHXOJOTHYECKUX TPEINOCHUIOK K €r0 M3yYeHHI0 O0ydJarolIuMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy coaep aHws,
K OTIPEJICIICHUIO TIJIAHUPYEMBIX PE3yJIbTAaTOB.

Copepxxanrie  OOy4eHHs] pPaCKpbhIBaeT COACpXKATEIbHBIC JUHUH, KOTOPHIC
npearaTcs 1 0043aTeNIbHOTO M3YyYeHHUS B KaXJIOM Kjacce Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHusI.

[Inanupyempie pe3ylnbTaThl OCBOSHHUS MPOrpaMMbl MO (U3HMKE BKIIOYAIOT
JMYHOCTHBIE, METAlpeIMETHBIE PE3yNbTaThl 32 BECh MEpHoa OOyYeHHs Ha YpPOBHE
cpenHero oOuiero o0pa3oBaHusl, a TaKXe IPEAMETHbIE JTOCTIKEHUs O00ydaromerocs
3a KaX bl o] 00y4YeHUS.

MNOACHUTEJBHASA 3AIITMCKA

[Tporpamma o gusrke 6a30BOro ypoBHs Ha YPOBHE CPEIHETO 00I1Ier0 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBAaHUM K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenpHOM mporpammel, npeacrabieHHbix B GT'OC COO, a takxke ¢ ydéToM
benepabHON pabodeit mporpaMMbl BOCIIUTAHUS W KOHIICTIIIMH MPETOAaBaHus y9eOHOTO
npeamera «®uszukay B 00pa3oBaTelbHBIX opranuzamnusx Poccuiickoit denepaimu,
peaNu3yIoNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

ConeprxaHue porpamMMsl 10 PU3HKE HAPABICHO HA (OPMHUPOBAHUE €CTCCTBEHHO-
HAay4YHOW KapTuUHBI Mupa oOydwarontuxcs 10-11 kmaccoB mpu oOyueHun ux (Qusmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro mnojnxona. I[Iporpamma
no ¢usuke coorBercTByeT TpeboBanusaM OPI'OC COO Kk mIaHUPYyEeMBbIM JTUYHOCTHBIM,
NpPEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe YYHTHIBACT
HEOOXOJMMOCTh pean3allid MEKIPEAMETHBIX CBsi3ell (PHU3UKM C E€CTECTBEHHO-
HAay4YHBIMU YYEOHBIMH TIpeAMeTamMu. B Hell ompenensitoTcss OCHOBHBIC IEIM U3yUYCHUS
GU3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOCHHMS Kypca (U3HKHU: JUYHOCTHBIC, METAlpeJMETHbIC, MpeaMEeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o ¢u3MKe BKIIOYAECT:

IUTAaHUPYEMBIE pe3yIbTaThl OCBOSHHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO TOJIaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « Du3nKay mo rojaam 00ydeHus.

[Iporpamma o (Qu3uke MOXKET OBITh HCIOJIb30BaHA YUYWUTEISIMU KaK OCHOBA
JUISL COCTaBJICHHUSI CBOMX pabouux mporpamm. [Ipm paspaborke pabodeit mporpamMmbl
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B TEMaTHUYECKOM IUIAHUPOBAHHUH JIOJDKHBI OBITH YUYTE€HBI BO3MOXXHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOJMYECKUMU MaTepragaMu (MyJIbTUMEIUHHBIE IPOTPaAMMBbI, 3JIEKTPOHHBIE YUeOHUKU
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE Ja0OpaTOPUH, HUTPOBBIC
POrpaMMBbI, KOJUICKIIMH HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOMIUMH
JTUIAKTHUECKUE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH,
coJiepyKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa30BaHHH.

[Iporpamma 1o (pU3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYHUTENEH WU
MPEAOCTABIISAET BO3MOXXKHOCTh JJIsl peaju3aldyd PA3IMYHbIX METOJMYECKUX MOJIXO0JI0B
K OpraHu3anuu oO0ydeHHus (U3MKe MPH YCIOBHUH COXPAHEHUSA O0S3aTeIbHOW YacTH
coJiepKaHus Kypca.

®du3rka Kak Hayka o0 HaubOosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAs B KayecTBE
y4eOHOIro MIpeAMeTa B WIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHCTEMY 3HAHMM
00 okpyxatouieM wMupe. IlkonbHbld Kypc ¢U3MKH —  cUCTEMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, HM3ydyaeMblX XHUMHEH, Ouosorueit, Qpuznueckou
reorpadueit u actpoHomueit. Mcnosib3oBaHWEe UM aKTUBHOE MPUMEHEHUE (PUBMUECKUX
3HAHWI OmpenesnsieT XapakTep M pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MaTepHUalIOB
C 3aJJaHHBIMH CBOMCTBAMHU W Jpyrux. M3ydenwe (Qu3Mku BHOCUT OCHOBHOM BKJIAJl
B (OopMUpOBAaHHE  €CTECTBEHHO-HAy4YHOH  KapTUHBI  MHpa  OOydYarommxcs,
B (hopMHpOBaHHE YMEHUI MPUMEHATh HAYYHBIH METO/I IO3HAHUSI IPU BBITNOJIHEHUN UMU
y4eOHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢pu3uku A1 ypOBHS CpeTHEro 001ero 00pa3oBaHus MOJI0XKEH Psi
uzeil, KOTOpble MOXKHO PacCMaTPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBHM € HEW Kypc SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuanl M3 BCEX Pa3/eloB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU € HEM MaTepuan Kypca PU3UKU 00beINHEH
BOKpYr ¢usnueckux Teopuil. Benmymum B Kypce sBiseTcss (QOpMUpOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanonaraeT MCIOJIb30BaHHE
I'YMaHUTApPHOTO MOTeHIMaNa (U3MIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHSA (QUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKXEe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU MU
HKOJIOTHYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc pusuku mpennojaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peansyercs mocpeCTBOM BBEICHUS SJIEMEHTOB COJIEP KaHMS,
MOCBSIIEHHBIX HSKOJOTMYECKUM TMpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI
C pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takxke O0OCYXJIEHUS MpoOJieM parMoHaIbHOTO
PUPOIOTIONB30BAHUS M SKOJIOTHIECKON OE30MaCHOCTH.
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CrepHEBbIMU DJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIIOTCS  Qu3ndeckue Tteopun (opMUpOBaHHE MPEACTABICHUN
0 CTPYKTYpe MOCTPOCHHs (PU3NYECKON TEOpHUH, Poju (PYyHIaMEHTAIbHBIX 3aKOHOB U
IMPUHITUTIOB B COBPEMEHHBIX MPEICTABICHUSX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJIEHUHN U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (DM3UKHU peau3yeTcs MPExJIe BCEro
3a cYET OpraHU3alMU SKCIEPUMEHTAIBHOH AesTenbHOCTH oOyJatomuxcs. st 6a30Boro
YPOBHSI Kypca (PM3UKHU — 3TO UCTOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B MporpamMme 1Mo (Hu3nKe 00beTMHEHbI
B OOIIMI CIIMCOK YUEHUUECKUX MTPaKTUYECKUX padoT. BrieneHue B ykazaHHOM NIepeuHe
7a00paTOpHBIX PA0OT, NPOBOAUMBIX JJii KOHTPOJSI W OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO Mpollecca UCXOAS U3 OCOOEHHOCTEN TUIaHUPOBAHUS U
ocHalenusi kabunera ¢usuku. [Ipu 3ToM obGecniednBaeTcs OBajieHne 00y4aroIUMUCS
YMEHUSMH TPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCICIOBAHUS 3aBHCHUMOCTEH
(bu3MYEeCKUX BETMYUH U OCTAaHOBKY OIBITOB IO IPOBEPKE MPEIIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHME yAeNseTCS PEIICHUIO PACUETHBIX M KAueCTBEHHBIX 3aj1ad.
[Ipu stom nnst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/laud C SIBHO 3aJJaHHOU
¢u3nyecKol  MOJAENBbIO, TMO3BOJSIONIME TMPUMEHSATh  WM3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, TaKk U UMHTETpUPYs 3HAHUSI U3 Pa3HbIX
paznenoB. J{ns KaueCTBEHHBIX 3a7lad MPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NpoTeKaHusi (PU3NYECKUX SIBICHUI M TMPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue
BbIOOpa PU3NYECKON MOJIENN JJI CUTYyAIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecriedeHnto yueOHOro mpoiiecca 6a30BbIid YpOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o0m1ero oOpa3oBaHMs TOJDKEH M3YydaThCs B YCIOBHUAX MPEIMETHOTO KaOWHeTa (pu3mKu
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe Gpu3uku HOMHKHO OBITH HEOOXOIUMOE JTAOOpaTOpPHOE 000PYIOBAHHE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoTrpaMMe Mo (U3UKE YUEHWUYECKHUX MPAKTHICCKUX
paboT 1 IEMOHCTPAIIMIOHHOE 000pY10BaHHE.

JleMoHCTpalnoOHHOE 000pyA0BaHHE (POPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY IEPEUYHUCICHHBIX
B mIporpamMme mo (U3MKe KIIOYEBBIX JAEMOHCTPALMN AJsl MCCIEAOBAHUA H3Y4aeMbIX
SIBJICHUM W TIPOIIECCOB, SMITUPHUICCKUX U (YHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHCHUM.

JlabopatopHoe oOopymoBaHWE IS YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTcsi B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B Pacu€Te OJIHOTO
KOMIUIEKTa Ha JAByX oOydarommuxcs. TemaTtndeckue KOMIUIEKTHI J1aOOpPaTOpHOTO
000pyAOBaHMsI JJOJKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM HCTIOJI30BAHUH aHAJIOTOBBIX
u U@pPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
nM(ppoBbIX TabOpaTOpUil.

OCHOBHBIMU LIETISIMU U3Y4YeHHUS (PU3UKK B 0OmEeM 0O0pa3oBaHUU SBISIOTCS:

dbopMHpoBaHE WHTEpPECa M CTPEMJICHUS OOYYalOIUXCs K HAYYHOMY H3YyUYECHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ€ TMO3HAHUA U (POPMUPOBAHUE
MCCJICJIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pe3yjabTaTa H3y4eHHUs OCHOB
CTpOCHHS MaTepuu B (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHEe YMEHUH OOBSCHATH SBICHUS C HUCIOJb30BaHUEM (DHU3MUECKHUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUM O POAM (U3MKH 7S Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JlocTmkeHHe ATHX Ieleid 00eCIeunBaeTCsl pEIICHUEM CICAYIOIUX — 3ajad
B IpOIIECCE N3YUYECHMSI Kypca (PU3UKU HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHus:

MPUOOPETEHUE CHUCTEMbI 3HAHUM 00 O0OmMX (UINUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaxX, TEOPHUSAX, BKIIOYAs MEXaHHKY, MOJEKYIAPHYIO (U3HKY, 3JICKTPOIUHAMHKY,
KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PU3UKY;

dbopMUpoBaHHE YMEHUN MPUMEHITh TEOPETHUECKHUE 3HAHUS Uil OOBSICHEHHS
duznyecKkux SBICHUH B TPUPOAEC M JUIsl TPUHATHS MPAKTHUYECKUX PpEIICHUN
B IIOBCEJIHCBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHHs Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHON (U3MUYECKOU
MOJIEJIbIO, 3324, TIOPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHe (PU3NIECKON MOJICTIH,
aJIeKBaTHOW YCIIOBHUSM 3a]1a4H;

MOHUMAaHHE (PU3UYECKHUX OCHOB U MPHUHIIUIIOB IEUCTBUSA TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHUECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHME METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUA W IPOBEICHHUS
($u3NYECKUX IKCIIEPUMEHTOB, aHalN3a M WHTEpIpeTanuu WHPOPMAIIUHU, ONPEICICHUs
JIOCTOBEPHOCTH TOJTYYEHHOI'O Pe3yJIbTaTa;

CO3/IaHME€ YCJIOBUW [UUISI Pa3BUTUS YMEHHH MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusydenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus otBoAuTcs 136 yacoB: B 10 kmacce — 68 uvacoB (2 4daca B HEHEIO),
B 11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[IpennaraemMslii B mporpamme 1o pusmnke nepevyeHs J1abopaTOPHBIX U MPAKTUYECKUX
paboT sABIsETCS pEKOMEH/I0BAaHHBIM, YUYUTEIb JETAeT BEIOOP MPOBEICHHS 1a00PaTOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYATHLHBIX OCOOCHHOCTEH 00YyJarOIINXCS.

JIro6ast pabouasi mporpaMmMa JOJKHA TOJHOCTBIO BKIIIOYATh B Ce0sl COAEpIKaHUE
JTaHHOW TIPOTPaMMBI 110 (PHU3UKE.

B otnenpHbIX caydasx Kype pusnku 0a30BOro ypoBHsI MOXKET U3ydaThesl B 00bEMe 204
yaca 3a aBa roga oOyudenus (3 4 B Hegemo B 10 u 11 kmaccax). B stom ciydae
yBEIMUUBACTCS HEe MeHee ueM 110 20 1 pe3epBHOE BpeMsi, KOTOPOE HCTIONIb3YETC s yIUTEIeM
JUISL M3YYEHHsI BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM IpoduiaeM OoOydeHHs, U
YBEJIMYUBACTCS yueOHasi Harpy3Ka, OTBOAUMAs Ha U3YYCHHE MEXaHUKHU, MOJICKYIISIPHON
GU3UKKM W DIEKTPOJUHAMHKH, 32 CUET paCIIUpPEHHs Yucia JabopaTOpHBIX padboT
HCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB peIICHHs KAUeCTBEHHBIX U pacUETHBIX 3a7ad.
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COJAEPXKXAHUME OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka O npupoje. Haydnpie METOIBI NMO3HAHUS OKPYKAIOLIETO MHPA.
Pounb skcnieprMeHTa 1 TEOPUH B IIPOLIECCE TO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.

MogaenupoBanue (QU3MUYECKUX SBIEHUN U TmpoueccoB. HaydHble TruUmoTessl.
dusnveckre 3aKOHBI U TEOPUHU. ['paHHIBI MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponb u mecto ¢puzuku B (HOpMUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUDA,
B [IPAKTUYECKOU IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

Amnanorossle U HU(QPOBBIE U3MEPUTENBHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe aBukeHre. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMxkeHus. Cucrema
orcyéra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CPeAHSISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaAIbHOM TOYKH, HMX NPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CloxKeHue
MEPEMEILICHUIN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TpsIMOJIMHEWHOEe nBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTU, YCKOPEHUS, ITyTU U MEPEMEIICHUS MaTepUaIbHON
TOYKU OT BPEMEHHU.

CBoOoaHOe nazieHue. Y CKopeHrue CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe nBmxeHue. [[BUKeHUE MaTEpUaIbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJYJIIO0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, TMHENHHAsI CKOpOCTh. [lepron
1 yacTtoTta oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: CIUIOMETD, IBUKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCuU€Ta, WUIIOCTpalMsid KHHEMATHYECKUX XapaKTEPUCTHUK
JIBHOKCHMUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnionenue paBuxeHUs Tena, OpOIIEHHOTO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO TafCHUS.

Hamnpagsnenue ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, 1abopamopusie pabomeol

N3ydyenne HEPAaBHOMEPHOIO JBWKEHMS C LENbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBane  COOTHOLIEHUS  MEXIYy  IYyTAMM,  INPOWICHHBIMA  TEJIOM
3a [10CJIEIOBATEIIBHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUU
C Ha4YaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

WN3ydyeHne NBWKEHUS IIAPUKA B BSI3KOM IKUJKOCTH.

N3yuyenue NBIKEHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutensHOCcTH ['anumnes. IlepBeiii 3akoH Hbtorona. MHepumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Btopoil 3akoH HproToHa
JUIS. MAaTEPUAIIBHOM TOUKHU. TpeTtuit 3akoH HpIOTOHA [T MaTeprUaAIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbsl Tpenust (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tperne. Cuiia TpeHHsI CKOJIbKEHUS U cuia TpeHus nokos. Koagdumument tpenus. Cuna
CONIPOTHBJIEHUS NPU JBUKEHUU TEJIA B KUIKOCTH WIIH rase.

[TocTynarenbHoe U BpaaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCHTENIBHO OCH BpaueHus. [1neqo cuiibl. Y CiioBUs paBHOBECHS
TBEPJIOTO TENA.

TexHu4yeckne yCcTporucTBa U MPAKTUYECKOE MPUMEHEHNE: TTOAIIUITHUKH, IBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuum.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTD CHJIBI yIIPYTOCTH OT JAehopMalinu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U NAJCHHM.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUYEHUS U CKOJIBXKEHUS.

VYcnoBus paBHOBECUs TBEPIOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue npmxeHus: Opycka rno HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHM CHJI YHOPYTOCTH, BO3HUKAIOUIUX B TMPYXKHUHE U
pPE3UHOBOM 00paslie, OT ux aedopMaluu.

HccenenoBanne ycaoBrA paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.
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Tema 3. 3aKkonvl coxpanenus 6 mexanuke

NMiynbC MaTepUaibHOM TOYKH (T€ja), CUCTEMbBl MaTEPHANIBHBIX TOYeK. MMityibe
CUIBl W H3MEHEHUE UMIIyJbCca TeJld. 3aKOH COXpaHEHUs HUMITylbca. PeakThBHOE
JBHYKEHUE.

Pa6ota cuibl. MOIIHOCTD CHITBI.

Kunernueckass »3Hepruss MarepuaidbHOW TOuku. Teopema 00 W3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sueprus. [loTeHIManpHas SHEPrusi ynpyro aeGopMHUpPOBAHHON
npyxuHbl. [loTeHManpHas sHEprus Teja BOJU3H MOBEPXHOCTU 3EMIIH.

[loTeHmanbHbIe U HETTOTEHIUAIbHBIE CUJIbL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHHUEM MEXaHUYECKOM SHEPIUH CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPIHUN.

VYipyrue u Heynpyrue CTOJKHOBEHHUS.

TexHu4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: BOJOMET, KOIED,
IPYXUHHBIN IUCTOJIET, IBMKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTnBHOE BHKEHUE.

[Tepexon noTeHIMANbHON 3HEPTUN B KWHETHUECKYIO U O0OPATHO.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3ydeHnne abCOIIOTHO HEYNPYTOTo yAapa ¢ TOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHHEM MEXAHUYECKOW SHEpruu Tena
Ha IIPUMEpE PACTSHKEHUS PE3NHOBOTO JKI'yTa.

Paznen 3. MousiekysipHasi pu3suka 1 TEPMOAMHAMMKA
Tema 1. Ocnoevt MOEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. Huddysus. Xapaktep IBUKCHHUS U
B3aMMO/ICHCTBHUS YaCTHUIl BenlecTBa. Mo/ieNu CTPOSHHUSI ra30B, JKUJKOCTEN U TBEPBIX TEI
U 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MojieNiel. Macca u pazMepbl MOJIEKYJI.
KonunuectBo Bemectsa. [locrosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KUHETUYECKOU
TEOPHUH UCATBHOIO Tra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeiHe KMHEeTUYeCKOU
SHEPruM TEIUIOBOIO JABMXKEeHMUs udactull rasza. lllkana temmnepatyp KenbsBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanpToHa. W3o0mporiieccsl
B HJICATIbHOM ra3e ¢ IOCTOSITHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.
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Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBa, (oTorpaduu MoseKym
OpPTraHUYECKUX COETMHEHU.

OmnbITel 110 UG GY3UHN KUIKOCTEHN U Ta30B.

Mognens 6pOyHOBCKOTO ABUKCHHUSI.

Mopens onbita [lTepHa.

OnebITHI, T0KA3BIBAIOLIME CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mopeinb, HUTIOCTpUpYIOLIas IPUPOAY IaBJICHUS ra3a Ha CTEHKH COCY/1a.

OnbITHI, MJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSTHUS HEATBHOTO ra3a, H30MpPOLECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Omnpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATe Ha OCHOBE MU3MEPEHHM 00BhEMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMETPaMU COCTOSIHUS Pa3pEKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoOuHamMuKu

TepMoaunamMuueckass cHUcTeMa. BHYTpPEHHsAS DJHEPIUs TEPMOJWHAMUYECKOU
CUCTeMBbl U crocoObl e€ m3MeHeHus. KonnmyectBo TemnoTel U pabota. BHyTpeHHs
DHEPrUsl OJHOATOMHOI'O WJACAJBHOIrO ra3a. Buabl Temonepenadyu: TEIIONPOBOAHOCTb,
KOHBEKIMS, M3Jy4EHHE. YeNIbHAsl TEIIOEMKOCTh BeuiecTBa. KoOJMYECTBO TEIIOTHI
IpU TeIUIoneperaye.

[Tonsitue 06 annabaTHoM mporiecce. [lepBrlit 3akoH TepmoanHamMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOJMHAMUKHM K H3ompoleccaM. ['papuueckas HHTEprpeTarus
paboTHI raza.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs mpoueccoB B MpUPO/IE.

TennoBble MamuHbl. [TpuHIUMOBEL AeicTBUS TemioBeIX MamuH. [IpeoOpa3oBanus
HHEPIUHU B TEIJIOBBIX MamnHaxX. KoadduimeHT nosne3noro aeicTByst TEMIOBOI MaIUHBbI.
[Mukn KapHo u ero ko3duIMEHT MONE3HOro NEHUCTBUSA. DKOJOTUYECKUE IMPOOIIEMBI
TEIUIODHEPIE€TUKH.

TexHuyeckue yCTporuCTBa U NMPAKTUYECKOE NTPUMEHEHHUE: JBUraTEIb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN 3HEPruu Teja MpU COBEPUIEHUH paOOThI: BBUIET MPOOKH
13 OYTBUIKU O] IEWCTBUEM C)KAaTOTO BO3]lyXa, HarpeBaHue 3pupa B JIATYHHOH TpyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALHS).

M3MeHeHne BHYTpeHHEH 3Hepruu (TemmepaTypsl) Tejla MpH TeIulonepenaye.

OmnbIT N0 a11abaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoii TypOWHBI, ABUTaTedsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne ynenbHOU TEINTOEMKOCTH.

10
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Tema 3. Aepezammuvie cocmoanusn éeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcamwms. Mcnapenwe u kunenwe. AOCOTIOTHAs
OTHOCHUTEJIbHAsI BJIAXHOCTh BO31Ayxa. HacelmeHHbIM 1ap. YIelbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHUS OT TaBICHUS.

TBépnoe Tteno. Kpucramnmueckue u amopduble Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpuctamibl. CoBpeMeHHble Marepuanbl. llnaBneHue wu
KpucTayum3anus. Y aenbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHHUE TEIIOBOTO OaaHca.

TexHnueckre yCTporCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU IIOJIYYEHHS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCIIE
HAaHOMAaTEePUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACBHIIIEHHBIX MapOB.

Kunenue npu noHMXKEHHOM JTaBJICHUMU.

Crioco0Obl M3MEpEHNs BIAKHOCTH.

HaGnronenue HarpeBanus U MIaBJIeHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpalnusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pa3znen 4. DuekrpoauHaMuka
Tema 1. Inekmpocmamuka

DnekTpu3anus Teil. DIEeKTpUYecKuid 3apsia. [[Ba BHAA 3IEKTPUYECKUX 3apsijoB.
[IpoBOAHUKM, NUAJIEKTPUKA U TOJYIPOBOJHUKU. 3aKOH COXPAHEHUS DJICKTPUYECKOTO
3apsza.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3IE€KTpUUECKUN 3apsl.
DnekTpudeckoe noJie. Hanpsok€HHOCTH 35iekTprudeckoro mosis. [IpunHiun cynepno3unuu
ANEKTPUUYECKUX MoJel. JIMHNY HanpssKEHHOCTH JIEKTPUYECKOTO MOJIA.

PabGora cun anextpoctatuyeckoro mojig. I[loreHuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOOHUMKM ¥ [HUAIEKTPUKA B BJIEKTPOCTATHUYECKOM moJie. Judnexkrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA.
DHepPrus 3apsHKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  DIJCKTPOCTATUYECKass  3allluTa,  3a3€MJICHHE  DJIEKTPOINPHUOOPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI AEHUCTBUS JIEKTPOMETPA.

B3aumoenicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOJHUKY B 3JIEKTPOCTATHUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

11
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JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHAECHCATOpa OT IJIOIIAIH IIIIACTHH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopivie padomol

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtit 31exkmpuueckuiit mox. Toxu ¢ paznuunvix cpedax

DIIEKTPUYECKUAN TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOr0 TOKA. McToOuHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa Ju1sl ydacTKa HEenu.

DIEKTPUYECKOE  CONPOTUBICHHUE.  YIEIBbHOE  CONPOTUBICHHE  BEIIECTBA.
[TocnenoBarenbHOE, NapAILIEIbHOE, CMENIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGoTa sanexrpuueckoro Toka. 3akoH [[xoyns—JIeHa. MomHOCTh 3JIEKTPUIECKOTO
TOKA.

DIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE COIMPOTUBJIECHUE UCTOYHMKA TOKA. 3aKOH
Oma 11 oTHOM (3aMKHYTOM) 3JIeKTpU4YecKo nenu. KopoTkoe 3aMbIKaHue.

DJIIEKTPOHHAS! TPOBOJAUMOCTh TBEP/IBIX METAILIOB. 3ABUCUMOCTb COITPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJIMMOCTH MOIYITPOBOIHUKOB.
CaoiicTBa p—n-niepexoa. [1oaynpoBoJHUKOBBIE TPUOOPHI.

DIEKTPUYECKUM TOK B PACTBOPAX U pacCIliaBaX AJIEKTPOJIUTOB. DINEKTPOIUTHUECCKAS
JTUCCOLUALINS. DIEKTPOIIU3.

DneKTpu4ecKuid TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIBHBIN pa3ps.
Mounus. 11na3ma.

TexHuyeckre ycTpoucTBa M MPAKTUUECKOE MPUMEHEHUE: aMIIepMETP, BOJIBTMETP,
peocTaTt, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTesibHbIE NPUOOPHI, SJTEKTPOOCBETUTEIbHBIC
npudOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBI JHOJ, TEPMUCTOPHI U
(OTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HAIPSHKEHUSL.

3aBUCHUMOCTD COMPOTUBIICHUS HUITUHAPUYECKUX TPOBOJTHUKOB OT JJIMHBI, IIJIOIIAIH
MONEPEYHOr0 CEYEHUSI U MaTepHaa.

CmenanHoE COeIMHEHUE IPOBOIHUKOB.

IIpssMmoe  wm3MepeHMe  AIEKTpPOABMXKYLIEeW  cuwibl. KopoTkoe — 3ambIKaHue
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoii pa3psia v IPOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD AUOA.

12
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Yuenuueckuii sxcnepumenm, nabopamopisie pabomsl

N3yueHne CMEIIaHHOTO COCTMHEHHSI PE3UCTOPOB.

N3mepenre 3JICKTPOJABIIKYIICH CHIIBI HWCTOYHMKA TOKAa W €r0 BHYTPEHHETO
COTIPOTUBIICHUSI.

HaOmronenue snektposusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca ¢puznku 6a30Boro ypoBHs B 10 kjacce ocymecTBiIsieTcs ¢ y4EToM
COJIEpKATEIHHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHU MaTEMaTUKH, OMOJIOTUN, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, TunoTe3a, (u3ndecKkas BeIMYNWHA, 3aKOH, TEOpHs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOICIIb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMbl ypaBHEHUWH, JHHEWHas (yHKIHUS, mapadoa,
rurnep6osia, ux rpadMKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX
MPOEKIIMKU HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonocus: mexaHuueckoe MABUXKEHUE B JKUBOM mpuponae, auddysus, ocMmoc,
TEMJI000OMEH UBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEAAUU, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPHBIX TEJ, KUIAKOCTEW U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIIIOB, AJIEKTPOJIUTUYECKAS JUCCOIMALINS, TaJIbBAHUKA.

l'eocpaghus: BIaxXHOCTH BO3/TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JIBM)KEHUN C MCIOJIB30BAHUEM MEXAHU3MOB, YUE€T
TPEHUS] B TEXHUKE, TMOJMIUIHUKHA, HCIOJIb30BaHUE 3aKOHA COXPAHEHHS] HMMITyJIbCa
B TE€XHUKE (pakeTra, BOJOMET W JAPYrue), JBUTaTe)ib BHYTPEHHErO0 CrOpaHus, MapoBas
TypOrHa, OBITOBOM XOJOAMIBHUK, KOHUIIMOHED, TEXHOJIOTHUHN TIOTyUYESHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YMCJI€ HAHOMATE€pHalIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
ANIEKTPOHATPEBATEIBHBIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoauHAMHUKA
Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocrosiHHBIE MarHuThl. B3anMoJelcTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE
nosne. Bexkrop MarHuTHOW WHAYKUMH. [IpuHIMII Cynepno3suuyKM MarHUTHBIX ITOJIEH.
JInHnuy MarHuTHOM MHAYKIMK. KapTrHa TMHUM MarHUTHOM MHIYKLIMH TOJIA TIOCTOSTHHBIX
MarHuTOB.

MarnutHOe noJsie MpOBOAHUKA ¢ TOKOM. KapTuHa NMHUN WHAYKUMHA MarHUTHOTO
MOJIS1 INTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib W HampaBlieHUE. [[BMKEHHE 3apsHKEHHOW 4YacTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBrIeHME DIIEKTPOMArHUTHOW MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKLIHH.
DIEKTPOJIBIKYIAsE CUJIa MHIYKIHUH. 3aKOH 3JI€KTpOMarHuTHOU nHaykuuu dapases.

BuxpeBoe siexkTpuueckoe Moje.  DJIEKTPOABMXKYIIAas  CWiIa  MHAYKIUHU
B IPOBOJIHUKE, ABIKYILEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM IOJIE.

IIpaBuno Jlenua.

NHOykTUBHOCTh.  SIBIIEHME  CaMOMHAYKIMHU.  OJEKTPOABMXKYIIAs  cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO MOJIs KaTYIIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI,  DJIEKTPOJBUTATENIb,  YCKOPHUTEIM  JJIEMEHTAapHBIX  YacCTHII,
VHAYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE PIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKUMHA MAarHUTHOTO TOJIA.

B3anmopeiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

Jenctue cumnbl JIopeHa Ha MOHBI DIIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTh DJICKTPOJABUAKYIIEH CHIIBI HHAYKIHUH OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKa.

SIBreHNE CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neMCTBHS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaZHUMHblE KOEOAHUA

Konebarenbnas cucrema. CBoOOAHBIE MEXaHUYECKUE Kojebanus. ['apMoHnueckue
konebanus. [lepuon, yacrota, ammiutyna u ¢asa kojnedanuid. [Ipy>KUHHBIN MasSTHUK.
MaremaTudyeckuii MasTHUK. YpaBHEHHUE rapMoHHUUYecKuX KkoJsieOanuii. I[lpeBpaiienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiit KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJIEOaHUS B U/I€aIbHOM
KoJie0aTeTbHOM KOHTYpe. AHAJIOTHA MEXAY MEXaHUYECKUMHU U DJIEKTPOMAarHUTHBIMU
konebanusimu. @Dopmyna Tomcona. 3aKoH COXpaHEHHUS DJHEPrUU B HUACATHHOM
KoJie0aTeTbHOM KOHTYpE.

14
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[IpencraBnenne o 3aTyxamMUX KojieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
KoseOaHus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

IlepemenHsbIil Tok. CHHYCOMAAIBHBINA NEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mnepemaya © MOTPEOJCHHE AIIEKTPUUECKOU
DHEPIrUU. OKOJOTHYECKHE PHUCKH IIPU MPOU3BOJACTBE 3neKTpodHepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HMU.

TexHuyeckne ycTporucTBa U NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUN 3BOHOK,
reHEePaTop NEPEMEHHOT0 TOKA, JINHUU 3JIEKTPOIepeaay.
Llemoncmpayuu

HccnenoBanue mapaMeTpoB — KoOJIeOATENhbHOW CHUCTEMBbI (NMPY>KUHHBIA — WJIH
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarommx KoaeOaHmii.

HccnenoBanue CBOMCTB BEIHYXACHHBIX KOJIEOaHMIA.

Ha6nronenue pesonanca.

CBOOOIHBIE NIEKTPOMATHUTHBIE KOJICOAHMS.

OcmwinorpaMMsl — (3aBUCUMOCTM  CWJIBI TOKa M HaIpsDKEHHS OT BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pe3onanc 1mpu  1mOCIEIOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
VMHIYKTUBHOCTH M KOHJEHCATOpa.

Mopneinb JTMHUY 3IEKTPOIIepeSadH.
Vuenuueckuui sxcnepumenm, 1abopamopnvie pabomul

HccnenoBaHue 3aBUCMMOCTH NIEPUOA MaJIbIX KOJIEOaHUM Ipy3a HA HUTH OT JIMHBI
HUTHU U MaccChl Ipy3a.

HccnenoBanue NEpeMEHHOTO TOKA B ENHU U3 MOCIEA0BATEIIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbIE 60JIHbL

Mexanudeckue BOJHBI, ycioBusA — pacnpoctpaneHus. Ilepuwon.  Ckopocth
pacnpocTpaHeHus U JuinHa BOJIHEL. [lonepeunsie u mpoaoapHbIe BOJIHBI. HTEpepenius
U 1A(pakiysg MEXaHUUECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIC BOJHBL. Y CIOBUS H3JIY4EHHUS JJICKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentrauus BexktopoB E, B, v B anektpoMarHuTHOi BosHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, IMPEeIOMIICHUE, NoJspu3amus, Iudpakius,
unTepdepeniusa. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHME JIIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMITBI paguOCBA3H U TeNeBUAeHUA. Pagnonokamus.

DIEKTPOMArHMTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CPEIbI.

TexHHuuecKue YCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JUAarHOCTUKA B TEXHUKE MW MEOULUHE, pajap,
paanonpuEéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.
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Llemoncmpayuu

OO6pazoBaHue 1 pacIPOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeIOMIICHHUS MEXaHHYECKUX BOJIH.

Habmronenue naTepdepeHinu u 1udpakiiuy MeXaHnueCKUuX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue CBsA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYO0W M 4aCTOTOMH
KOJICOaHMIA.

HccnenoBadue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, TIPEIIOMIICHHE,
noJisipu3aIys, Tupaxius, nHTephepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [ IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OJJHOPOIHOM
cpene. JIya cBera. TouedHbIli HCTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbl OTpaxkeHus cBeTa. llocTpoeHue u300paxkeHuit
B IJIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCONIOTHBIA IMOKA3aTENb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust ceeta. CioxHblii cocTaB Oenoro cseta. LIBer.

Cobuparonye u paccerBaroliye auH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
onTHYecKass cuia TOHKOM IMH3BL. [locTpoeHue wu300pakeHWil B COOHMpAIOMUX U
paccenBarOmMX JuH3ax. PoOpMyIia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl TpUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JIBYX
CHUH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. JudpakuumonHas pemérka. YcioBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB IpH MMaJICHU MOHOXPOMATHYECKOr0 CBETa Ha AUPPAKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: OUKH, JTyIa, oToanmapar,
IIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TE€JIECKOI, BOJOKOHHAS ONTUKA, AUPPAKITMOHHAS
pEETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEHOE PacHpOCTPAHEHUE, OTPAXKEHHE W IPEJIOMIICHHE  CBETA.
OnTtuyeckue mpruodOPHI.

ITomHOE BHYyTpEeHHEE OTpakeHue. Mozaens CBeToBoAA.

HccnenoBanue cBOMCTB U300paKEHUH B JIMH3aX.

Mojenu MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue untepdepeHimu cera.

HaOnronenue nudpakiiyuu ceera.

HaOnronenue nucnepcuu cBera.
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ITonydeHnue cuekTpa ¢ TOMOIIBIO TPU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIbIO TU(PPAKIMOHHON PEIIETKY.
Haburoienue nossipusanuy cBera.

Yuenuueckuu sxcnepumenm, 1abopamopuvie padomoi
M3mepenue nokasarens IpeslOMICHHS CTEKIIA.
HccnenoBanue cBONCTB M300pa)KeHUI B JIMH3aX.
Ha6nronenue nucnepcuu cBera.

Pasnen 6. OcHOBBI cIeHAJIBHON TEOPUU OTHOCUTEJIbHOCTH

I'paauiel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETAa B BAaKyYyME,
MPUHINN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHUE BPEMEHUM U COKpaIICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C DHEPTUEUN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTHUS ITOKOSI.

Pasznen 7. KBanToBas pu3zuka
Tema 1. Dnemenmot KBAHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u >HEPruM (POTOHA C €ro YacTOTON. DHEPrus u
UMITYJIbC GOTOHA.

OtkpeiTie U ucciaegoBanue ¢otoddpdexkra. OnbiTel A.I'. CroneroBa. 3akoHbBI
doroadpdexra. VYpaBHenue OiiHmTeHa 11 Portoaddekra. «KpacHas rpanHunan
dboTorddexra.

JaBnenne cBera. OnbiTel [1.H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpPOHWCTBA M MPAKTUUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
dboToIaTUMK, COJIHEUHAs: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKE € IIMHKOBOW TIACTUHOM.

HccnenoBanne 3aKk0HOB BHEMTHETO GoTodhdexTa.

CBeToauosn.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopaens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHuIO 0-4acTHIIL.
[1nanerapnas moaens atoMma. [loctynarsl bopa. M3nyuenue u norsiouieHue (GOTOHOB pU
IepeX0/ie aTOMa C OJIHOTO YPOBHS 3HEPIHH Ha Ipyroi. Buael cnextpoB. CekTp ypoBHEM
SHEpPruu aToMa BOJAOPOJIA.

BonnoBeie cBoucTtBa uyactul. Bomubl e bpounsa. KopnyckyisspHO-BOIHOBOM
JyaJIn3M.

CIIOHTaHHOE U BBIHYKJEHHOE U3JIy4YCHHE.

TexHuyeckue ycTpouCTBa M NMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIBHBIA AHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTEP.
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Llemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
HaOmronenue muHeMYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvie pabomol
Habmronenue mMHEN4aToro cnekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIME CIOKHOCTb CTpoeHus sAxpa. OTkpsITHE
paanoaktuBHOCTH. OnbIThl Pesepdopna mo ompeseneHnio cocTaBa pagloaKTUBHOTO
uznyyenus. CBoiicTBa anb(a-, Oera-, raMmma-u3nydeHus. BnusHue pagnoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTkpbiTHe TpoTOHa W HelTpoHa. Hykmonnas wmogens sgpa [eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tormnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacman. I'aMMa-u3iaydeHue.
3aKOH paJMOaKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Snepneie peakuun. [lenenue u cuHTes Aaep.

SAnepusiii peakrop. TepmosimepHbiii cunTe3. [IpoOiemMbl U MEPCIIEKTUBBI SAECPHOM
DHEPreTUKHU. DKOJOTUYECKNE ACIIEKTHI IICPHON YHEPTETUKH.

OneMeHTapHble YacTULbl. OTKpBITHE TO3UTPOHA.

Meroasl  HaOMIOAEHUS M PETUCTpAllMM  3JIEMEHTAPHBIX  YacTHL.

dynaameHTanbHbIE B3aUMOAEUCTBUA. ENMHCTBO (pU3MUecKOl KapTUHBI MUpa.

TexHUYecKue yCTPOMCTBA M IPAKTHUYECKOE INPHUMEHEHME: A03UMETpP, Kamepa
BunecoHa, sinepHsblil peaktop, aToMHas 6om0a.
Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIIUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopvie pabomul

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (hoTOrpadusim).

Pazgen 8. JieMeHTBI ACTPOHOMUM M aCTPOPUZUKH

DTansl pa3BUTHS aCTpOHOMHUH. [IpuKkiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 38€3nH0r0 HeGa. Co3Be3us, sipKue 3BE3bI, TNIAHETHI, UX BUANMOE JBIKEHUE.

ConHeuHas cucTema.

Connne. ConHeunas akTUBHOCTh. MicTounuk 3Heprun CosHua u 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CIEKTPAIbHBIA KIaCcC — CBETUMOCTbY. 3BE3/bI
IJIABHOM MOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTB) JJIsl 3BE3] TJIaBHOM
NOCJIEA0BaTENbHOCTU. BHyTpeHHee cTtpoeHue 3BE3N. COBpEMEHHbIE IPEACTABICHUS
O MPOUCXOXKICHUH U 3BooINK CONMHIA U 3BE3T. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTe — Hamia ["anaktuka. [Tonoxenue u geuxxenue ComnHia B ['aiaktuke.
Tunbl ramaktuk. Paguoranaktuky u kBasapsl. YEpHbIE ABIPHI B iApaX FaJIAKTHK.
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Bcenennas. Pacmmmpenue Bcenennoi. 3akon Xa06ma. Pa3Oeranme raiakTHK.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCMOJIB30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPE/ICTICHUS TTOJI0KEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/1us1 CEeBEPHOIO MOIYIIAPUS U IPKUE 3BE3bL.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

O0600maroniee NOBTOPEHNE

Ponw pusuku u acTpoHOMHH B 9KOHOMHYECKOU, TEXHOJIOTHIECKOM, COITMAIBHON |
TUYECKON cdepax NesTeTbHOCTH YeJOBEKa, PoJib U MeCTO (U3UKU U aCTPOHOMHUU
B COBPEMEHHOW HAYyYHOW KapTHHE MHpA, POJib (PU3NUECKOW TeOopuu B (HOPMHUPOBAHUU
OpEICTaBICHUNA O (U3NYECKON KapTUHE MHUpPA, MECTO (U3MYECKON KapTUHBI MHpa
B 00I1IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca pusnku 0a30B0r0 ypoBHs B 11 Kjacce oCylIeCTBISAETCS C yUETOM
CoJIepKaTENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMaTUKH, OMOJIOTUH, XUMUH,
reorpadu U TEXHOJOTHUHU.

Meosicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHUE, HAYyYHBIH (DakT, runoresa, (pu3nueckas BEIUUYHHA, 3aKOH, TEOPHS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO,
BEKTOPbl M HX HPOEKLUHMH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, INPOU3BOJHBIC
AJIeMEHTapHbIX (QYHKIUN, TPU3HAKK TOJI00MS TPEYTOJbHUKOB, ONPEACIICHUE IIIOIAIU
I0CcKuX (huryp u oonEMa Te.

buonozus: >nexrpuueckue sIBICHUS B AKUBOUM NpUpoJie, KOJIeOaTeNbHbIE JBUKECHUS
B JKMBOW IPHUPOAE, ONTHUYECKUE SIBJICHUSA B JXUBOW INPUPOJAE, NEUCTBHE paaualliH
Ha KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJIMYECKAs] CTPYKTYpa TBEPIBIX TEJL,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagusa: mMarHuTHBIE TONIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX pyl, QOTOChEMKA
36MHOU OBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHHM.

Texnonoeus:  JIMHUM  DIIEKTPONEpPENAdY, TEHEpPATOp IMEPEMEHHOIO  TOKa,
AJNIEKTPOABUTATENh, NHIYKIIMOHHAS [1€Yb, PaJiap, PAAUONPUEMHUK, TEIEBU30D, aHTEHHA,
teneon, CBUY-meub, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAS OITHKA, COJHEYHAs
OaTapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHoro mpenvera «Ddusmka» Ha YpPOBHE CpeaHETO OOIIETOo
oOpazoBaHus (0a30BbI ypOBEHB) JIOHKHO OOECHEUYUTh JOCTHXKEHHE CJICAYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOEGHHS ydeOHOoro mnpeamera «Duzukay HAOIKHBI
OTpaxaTh TOTOBHOCTb M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJACTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEH TMO3WIHMEH JHMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE >KU3HEHHOTO ONBbITAa W OIbITa
JNEATENPHOCTH B TMPOLECCE pPEeATN3alMi OCHOBHBIX HAIPABJICHUNA BOCIHUTATEIbHOU
JESATENbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN TMO3HUITMN O0YYarOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOT0 OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00I1I€YETIOBEUECKUX T'YMaHHCTUYECKUX u
JEMOKPATUUECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpecax TIPaxgaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHOW OpraHu3aIluy;

YMEHHUE B3aUMO/JICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIIUSIMH ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJOHTEPCKOM JAECSATEIBHOCTH;

2) IaTpMOTHYECKOT0 BOCTIMTAHUS:
c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;
LICHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHMKEHUAM
POCCUNCKHX YUEHBIX B 00JaCTH (PU3UKU U TEXHHKE;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTyallMi0 M [PUHUMATh OCO3HAHHBIE pPEIICHMUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEeSATEIbHOCTH YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIICHHE K MHUPY, BKJIFOYAs 3CTETHKY HAyYHOT'O TBOPUYECTBA,
pucymiero (PU3NICCKON HayKe;
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5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K Pa3MYHbIM cepam MpoeCCHOHAIBHON NESITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, yMEHUE COBEpIIATh OCO3HAHHBIA BBIOOP Oyayiiei
npodeccun u peaTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKU
Ha TPOTSHKEHUU BCEH KU3HM;

6) 3K010rMYEeCKOr0 BOCIIUTAHNS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHHE TTI00AIEHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYXKAIOIIEH CpEIe HA OCHOBE
3HAHUS LEJIEU YCTOUYUBOTO PA3BUTHS YEJIOBEUECTBA;

Pacmupenne omnbiTa AeSTEIBHOCTH 3KOJOTMYECKOM HANPABICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUU 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (HU3NUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAYYHOHN IEeSATEIbHOCTH, TOTOBHOCTH B IMPOIIECCE M3YUCHHS
(GU3MKK  OCYIIECTBIATH  NPOEKTHYHD U HCCJIENOBATENIbCKYIO  JI€ATEIbHOCTD
WHIMBHUIYAJILHO U B TPYTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBbie Jornuyeckue aeicTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEAENATh LEIU ICITEIbHOCTH, 331aBATh ITAPAMETPbI U KPUTEPUU UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH WM TIPOTHBOPEUYHSI B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX

paspabaThiBaTh IIaH pEIMIEHUS MPOOJIEMBI ¢ YYE€TOM aHaIW3a HWMEIONTUXCS
MaTepHUaJIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHUBATh PUCKU MTOCIEACTBUN JIESITEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PA0OTY B YCIOBUSX PEAbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUU KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebCcKue 1eMCTBUS:

BJIAJICTh HAYYHOM TEPMHHOJIOTHEM, KIIOUEBBIMH TMOHATUSIMA W METOAAMHU
(bu3nYeCKON HAYKH;

BJIAJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEIbCKON M TMPOEKTHON JESITEIHHOCTH
B 00acTH (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TTOUCKY
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METOJIOB PEIICHUS 3a/1a4 (PU3NYECKOTO COAEPIKAHUS, TPUMEHEHUIO PA3TUYHbIX METO/IOB
MO3HAHUS;

BIaJCTh BUJAMHM JEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalnH, MPeoOdpa3oBaHUI0 U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE TIPY CO3aHUU YUE€OHBIX MPOEKTOB B 00JACTH (PU3UKU;

BBISIBJISITH PUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7ady, BbIIBUTAThH
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apIyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHHIH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHaAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUs 3a/layll pe3yibTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh ®  (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B  00pa3oBaTEIHHOU
JesITeIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYaIMsIM, OLIEHUBAThH MPUOOPETEHHBIN OIIBIT;

yMETb [EPEHOCUTh 3HaHUSA 10 (u3MKe B  NIPAKTHUECKYI0  00JacThb
KHU3HEACSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TTpeIIaraTh OpUTHHAIbHBIC MTOAXOAbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanuei:

BIAJCTh HaBbIKAMU TOJy4YeHUS HHPOpMaMK  (U3UYECKOTO  COJIEPIKaHUS
U3 HWCTOYHHWKOB Pa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIIECTBIATH IIOWCK, aHaJW3,
CHUCTEMAaTH3AIMI0 M HWHTEPIpETaio WHGOPMAIIMK Pa3IMYHBIX BUIOB H  (hopm
IIPE/ICTABIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITNH;

HCITOJIB30BaTh CPECTBA MH(GOPMAIMOHHBIX U KOMMYHHKAIITMOHHBIX TEXHOJIOTHH
B PpCIICHUWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OPTaHHU3AlMOHHBIX 3aJ]a4
c coOmoaeHueM TpeOOBaHMK JProOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX H O3TUYECKHX HOPM, HOPM HWH(GOPMAIIMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3MUYECKOTO COJEpkKaHUS B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs HMHQPOpPMAIIUU U LEJEBOM ayJIUTOPHH, BBHIOMpas ONTHUMAIBHYIO (PopMy
MPEICTABIICHUS U BU3YAIM3AIUU.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOMU AESATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JJIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEJCTB;
MOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaHIHOM U MHIMBUTyaJIbHON pabOThI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBUH C yUETOM OOIKUX UHTEPECOB,
Y BO3MOXKHOCTEM Ka)XJJ0TO YWiICHA KOJIJIEKTUBA;
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IIPUHHAMATH L€ COBMECTHOM JEATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JENCTBHS 110 €€ JOCTUXKEHUIO: COCTABIIATH IUIaH NEUCTBUM, PACTIPEAEIIATH POJIM C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M Ka)XJOI'0 Y4aCTHHKA KOMAaHIbl B OOLIMii
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHSIM;

IpejjlaraTb  HOBBIE IIPOEKTHI, OLEHUBATh HJEU C TO3ULUUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATErHYECKOE MTOBENCHUE B PA3JIMYHBIX CUTYALUSX,
IPOSIBIISITH TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE JelCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIIECTBIIATH MO3HABATENbHYIO IESITEIbHOCTD B 001acTH (DU3UKU
U aCTPOHOMUH, BBISIBISATH MNPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbBIE
3a]a4H;

CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PELICHUS PACUETHBIX M KaYECTBEHHBIX 3a/1ad,
IJIaH  BBIMIOJTHEHUS TPAKTUYECKOH pabOThl ¢ YYETOM HWMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEANIOYTEHUIA;

JlaBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

pacIMpsTh pAMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieNIaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMN B 00JacTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAILHBI HHTEJIJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIa/I€Th HABbIKAMU TIO3HABATENIbHOM peIeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pediiekcun sl OLICHKU CUTYyalllH, BbIOOpa BEPHOIO
peleHus;

YMETH OLICHUBATH PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI ¥ aPTYMEHTHI IPYTUX [IPU aHAIIM3E PE3YIbTAaTOB AESATEIbHOCTH;

MPUHUMATh ce0sl, IOHMMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU AHAJIA3E PE3YJIbTaTOB ACSITENBHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKHU.

B mponecce HOCTWIKEHHSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IIPOTPaMMBbI
no ¢u3uKe 9  YpPOBHA cpeaHero oOmero oOpa3oBaHus y  OOydYarommxcs
COBEpULIECHCTBYETCS SMOLHOHAIIBHBIN WHTEIJIEKT, MIPEATIOJIAT AN
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE 3MOIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON dYMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJUpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOIIMOHATHHBIM
U3MEHEHUSIM U TIPOSIBIISATH TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHIO 1IN U
yClexy, ONTUMH3M, HWHUIHMATUBHOCTb, YMEHUE JCHCTBOBATb, HCXOAS M3 CBOUX
BO3MOKHOCTECH;

OMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh IIOHMMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTb KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YJAIONTUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIBLHOCTH JIOIEH;

YUYUTBIBATh  TPAHUIIBl MNPUMEHEHUsS] HU3YYEHHBIX  (PUBMUECKHUX  MOJETeH:
MaTepuaibHas TOYKa, WHEPIHATbHAS CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEO,
WJICAJbHBIM a3, MOJEIU CTPOEHUS Ta30B, KUIKOCTEM W TBEPABIX TEJ, TOYECUYHBIN
AIIEKTPUUYECKUH 3apsi/i PU pelieHUH (PU3UIECKUX 3a]1a4;

pacno3HaBaTh (U3MUYECKHE SBICHUS (TIPOIECCH) M OOBSICHATH HUX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA BEIIECTBA H
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBUXECHHUE,
CBOOOJIHOE TIAJIECHUE TEJ, NABWKCHHE IO OKPYKXHOCTH, WHEPIMSA, B3aUMOJCHCTBUE
ten, aupdys3usi, OpOyHOBCKOE MABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX Tell,
U3MeHEeHHe O00ObEMa Tell MNpH HarpeBaHWM (OXJAXIEHHUH), TEIUIOBOEC pPaBHOBECHE,
HcHapeHue, KOHICH AU, IUIABJICHUE, KPUCTAIUIN3AIUs, KATIEHNE, BIAXXHOCTh BO3/yXa,
MOBBILICHUE JABJICHUS ra3a MPU €ro HArpeBaHWM B 3aKPBITOM COCYHE, CBSI3b MEXKIY
rmapaMeTpaMu COCTOSIHUS ra3a B H3O0IIPOLIECCAX, BJCKTPU3AUSA TEJI, B3aUMOJICHCTBUE
3apsIoB;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHE, HCIONIb3YyS (U3NYSCKUE BEJIMYHHBIL:
KOOpJMHATa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMITYJIbC
Tena, KUHETUYECKas DJHEPrusi, MOTCHIMaJIbHAs »JSHEPrus, MEXaHWdecKkas padoTa,
MEXaHW4YeCKasi MOIIHOCTD; IIPH ONMUCAHWH IPABUJIBHO TPAKTOBATh (PU3UYCCKUA CMBICI
UCTIOJB3YEMbIX BEIWYMH, HUX OO0O03HAYCHHS U EIUHMIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAOIINE JAHHYIO (PU3MUECKYIO BEIIMUMHY C IPYTUMHU BEITMUMHAMHU;
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ONKCHIBATh U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIE SBJICHHSI, UCIIOIb3YS
(u3nyecKkue BEIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEIHS KHHETUUECKAs DHEPIHs
XaOTHYECKOIO0  JBMKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, paboTa rasa, Ko3()pPHUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMCAHUM MPaBWIBHO TPAKTOBATh (PM3MUYECKUI
CMBICIT MCIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYEHUS W €IUHUIIbI, HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMYMHAM;

ONMUCBHIBATh M3YYECHHBIEC DJIEKTPUYECKHME CBOMCTBA BEIIECTBA M DJJIEKTPUYECKHE
ABJIEHUSI (IIPOLIECCHI), HCIOJB3YyS (PU3UUECKHE BEIMUMHBL: DJIEKTPUUECKHUIN 3apsj,
JNIEKTPUYECKOE IOJIE, HANPsUKEHHOCTh I0JISA, IOTEHUHWAN, Pa3sHOCTh IIOTCHIMAJIOB;
IpU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT UCTIOIb3YyEMbIX BEJIMYUH, UX
0003HaUEHUS M €IUHUIIBI;, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTHUMH BEJIMYNHAMH;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHbI
YU OpUHLUIBL 3aKOH BcemupHoro tsiarorenus, I, II u III 3axkonbl HeroToHa, 3akoH
COXpPaHEHUS MEXAHWYECKOW JHEpPruH, 3aKOH COXPAHEHHUs UMIIYJIbCA, HPUHLUI
CYNEpNO3ULIMA  CUJ, TMPUHLMI PABHOMNPABHUS HWHEPUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeIHell KWHETUYECKOW SHEPruu TEIUIOBOTO MABMXKEHHS MOJIEKYJI C aOCOJIIOTHOU
TEMIIEPATYPOM, MEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, Ipu 3TOM pasiuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €To
MaTEMaTUYeCKOE BbIPAKEHUE U YCIIOBUS (TPAHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE MPHUHLMIIBI JEUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iinyaTh YCJIOBUS HMX O€30MaCHOTO HCIOJIb30BAaHUS B IOBCEIHEBHOU
KHU3HH;

BBITIOJHAThH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO0 (PU3NYECKUX SBJICHUM U MPOLIECCOB
C HCIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX H3MEPEHUMU, MPU 3TOM (HOPMYIUPOBATH
npobieMy/3aady HM THUIIOTE3y Y4YeOHOrO »OKCIEPUMEHTa, COOHMpaTh yCTaHOBKY
U3 MPEAJIOKEHHOTO 000PY10BaHHUSI, IPOBOJIUTH ONBIT U (HOPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUSI PUZNYECKUX BEJIMYUH, IIPU 3TOM
BbIOHMpaTh ONTHUMAJbHBIA CHOCOO HM3MEPEHHMS M HCIIONIb30BaThb HM3BECTHBIE METOJIbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKUMHU BEIMYMHAMU C UCHOJIb30BAHUEM
OpPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YJIbTAThI
MOJTy4YE€HHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUE TaOIHIl U rpaduKoB, IeiaTh
BBIBO/IBI T10 PE3YJIbTAaTaM UCCIEA0BAHNS;

co0ro1aTh paBuiia 0€30M1acHOrO TpyAa MPU MPOBEIEHUH HCCIIE0BaHUN B paMKax
y4eOHOI0 3KCHEPUMEHTA, Y4EOHO-UCCIENOBATENCKOW W IMPOEKTHON AESTENbHOCTU
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a0OpaTOPHOrO0 000PYI0BaHMS;

pelath pacy€THbIE 33JaYu C SBHO 33JaHHOM (PU3NYECKON MOJENBIO, UCHOIb3Ys
¢uznyecKkue 3aKOHBI U PUHITUIBI, HA OCHOBE aHAlIM3a YCJIOBUA 3a/1a4d BHIOUPAThH
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(u3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE
JUIsL €€ peleHus], IPOBOAUTh PAaCUEThl M OLICHUBATh PEAIBHOCTD ITOJIyYE€HHOTO 3HAYEHUS
(U3UYECKON BEIMYUHEI;

pemaTh KayeCTBEHHBIE 33Ja4d: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPEUUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM Ha M3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIIOJb30BaTh IPU PEIICHUH Y4YEOHBIX 3aJad COBPEMEHHbIE HH(MOPMALMOHHBIE
TEXHOJIOTUM JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAUUUd W MPEICTaBICHUS
y4eOHON ¥ HAyYHO-MOMYJISIPHOW HH(POPMAIINH, TIOTYYCHHON U3 Pa3TUYHBIX UCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOTYy4aeMyI0 HHPOPMAIIHIO;

OPUBOJUTH NMPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHYECKHUE 3HAaHUS MO (M3MKE B TIOBCEIHEBHOW JKW3HU
s obecriedeHusi 0€30MacHOCTH MpU OOpalleHuu C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, AJII COXPAHEHUS 3I0pPOBbS M COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOUIEH CpEE;

paboTaTh B IpyMIIE C BHIITOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh
paboTy Trpynmbl, pPAUOHAIBHO pacHpeAesiaTh OO0S3aHHOCTM W IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJCKBaTHO OLIEHMWBATh BKJIAJ KaXKJIOTO
U3 YYaCTHUKOB I'PYIIIIbI B PEIICHUE PACCMaTPUBAEMON TPOOIIEMBI.

K koHiy oOyuenus B 11 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaAIOIUXCS YMEHUH:

JEMOHCTPHPOBaTh Ha MpUMEpax poib M MecTo (u3ukd B (HOPMHPOBAHUH
COBpPEMEHHOW HAay4YHOH KapTHUHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKU U
TEXHOJOTHA, B TNPAKTUYECKOW NEATEIBHOCTH JIOACH, IEIOCTHOCTh W EIUHCTBO
buznyecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHMIIBI MPUMEHEHUS M3yUEHHBIX (DU3WUYCCKUX MOJCIEH: TOUYCUHBIH
AIIEKTPUUYECKUI 3apsil, JIyd CBETa, TOUCYHBIN MCTOYHHK CBETA, sJepHAs MOJEIbh aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa TIPU pelieHnr GU3NIECKUX 3a]1a4;

pacrno3HaBaTh (PU3UYECKHE SIBICHUS (MPOIECCH) M OOBSICHITH MX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHKH W KBAaHTOBOW (DM3MKHU: SJIEKTpUUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa, B3aMMOJCHCTBHE
MarHuTOB, JEKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MAarHUTHOTO IOJISI HA MPOBOTHUK
C TOKOM W JBIKYIIMHCS 3aps], OJCKTPOMATrHUTHBIC KOJeOaHUS W  BOJHBI,
NPSIMOJIMHEIHOE PaCTPOCTPaHEHUE CBETA, OTPAKEHUE, MPEJIOMIICHHEe, HHTEp(epeHIIN,
audpakius W TMOJSPU3AIMS CBETA, TUCIEPCHsl CBETa, (POTOANEKTpUUecKuilt s ekt
(poTtoaddexr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHMYATOrO CHEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHASI U HCKYCCTBCHHASI PaIUOAKTUBHOCTB;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAMMOCTb PA3IMYHBIX CPEA) U JIEKTPOMATHUTHbBIE
ABJIeHUs (IIPOLIECCHI), UCTIONb3Ysl (PU3NUECKUE BEIMUMHBI: 3JIEKTPUUECKUM 3apsii, cuia
TOKa, JJEKTPUYECKOE HANpPsDKEHHE, SJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTH
NOTEHLMAJIOB, JIEKTPOABIKYIIAs CUJIa, pabdoTa TOKa, MHAYKIHMS MarHUTHOT'O I1OJIs, CHJIa
Awmnepa, cwna JlopeHua, WHAYKTHBHOCTh KaTYIIKH, SHEPrus 3JIEKTPUYECKOTO H
MarHUTHOTO TOJIEH, MEPUOJ M YacToTa KoJieOaHui B K0JieOaTeIbHOM KOHTYpE, 3apsl U
CHJIa TOKa B TPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCTOsIHUE W ONTUYECKas CWJIA JIMH3bl, NPH OINHWCAHWM NPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT UCTOJb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €AUHUIIbI, YKA3bIBATh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BeJIMYMHAMY;

ONUCHIBAaTh U3yYEHHbIE KBAHTOBbIC SBJICHUS U MPOILIECCHI, UCIONb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUs
U UMITYJIbC (POTOHA, IEPHOJ] ITOJTypacIaa, SHEPTUS CBSI3U AaTOMHBIX sIJIEp, IPHU ONMCAHUU
PaBUIIBLHO TPAKTOBATH (PM3HUUECKUI CMBICT UCTIOJIB3YEMBIX BETUYMH, UX 0003HAUYECHHUS U
CAVHUIIBI, YKa3bIBATh (POPMYJbI, CBS3bIBAIOIINE JIAHHYI0 (PU3UYECKYI0 BEJIHYUHY
C IpYTMMH BEJIMYMHAMM, BHIYUCIIATH 3HaUCHHE (DU3HUECKON BEJIUYUHBL;

aHAIU3UPOBATh PU3UUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJb3Ys (PU3NUECKUE 3aKOHBI
Y NpUHUUIBL: 3aK0H OMa, 3aKOHBI MOCIEN0BATENBHOIO U MAapajuIeIbBHOIO COECAUHEHUS
IIPOBOJAHUKOB, 3aKOH JIxoyns—JleHna, 3aKOH AJIEKTPOMAarHUTHOM WHIYKIWH, 3aKOH
NPSMOJIMHEMHOTO PAaclpOCTPAHEHHsI CBETA, 3aKOHbl OTPAXXEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHIITeHHA s GoTodddexra, 3aKOH COXpaHEHUS
DHEPrUHU, 3aKOH COXPAHEHHUS MMIIYJIbCa, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsiia,
3aKOH COXPAHEHUsI MaCCOBOT0 YKCJIA, IOCTYJIAaThl bopa, 3aK0H paJln0aKTUBHOIO pacnana,
OpU S3TOM pa3jnyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPKEHHE U YCJIOBHS (TpaHULbl, 00J1aCTH) TPUMEHUMOCTH;

ONpEeNeNsATh HANpPaBJICHUE BEKTOpPA WHAYKUMHM MArHUTHOIO TOJIS IPOBOJHHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE IUIOCKHM 3€pKaJIOM, TOHKOMN
JINH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAHUIO (PU3NYECKUX SBJICHUM U MPOLIECCOB
C HCTOJb30BAaHUEM TPSAMBIX, U KOCBEHHBIX H3MEpEHUil: mpH 3TOM (OpMyIHUpPOBATH
npoOsieMy/3ajady M TUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 IPEJIOAKEHHOT0 000py10BaHus, IPOBOJIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISATh NMPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, IIPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHUS W HCIOJIb30BATH HM3BECTHBIE METOMbI
OLIEHKH MOTPEIIHOCTEN U3MEPEHNUH;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYHUH C MCIOJIb30BAHUEM IPSMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHPOBATH PpE3YJbTATHI
MOJy4Y€HHOM 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUAE TaOIHIl M TpaduKOB, /€naTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIIEJOBaHMSI;
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co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEICHUHU HCCIEA0BAaHUN B paMKax
y4e0HOTO JKCIEpUMEHTa, Yy4eOHO-HCCIEOBATENILCKOW W TPOEKTHOM J1eATEIbHOCTH
C UCTIOJIb30BAaHUEM W3MEPHUTENBHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemath pacy€THbIE 3a7aud C SIBHO 33JaHHOW (DU3MUECKON MOEINbIO0, UCHOJB3YS
¢usznyeckue 3aKOHbI M TMPHUHIUIBI, HA OCHOBE aHalM3a YCIOBUS 3aJayd BBIOMPATH
(GU3HYECKYIO MOZICITb, BBICIATH (PU3UUECKUE BEIMIMHBI B (HOPMYJIIBI, HEOOXOIUMBIE IS
e peleHusi, TPOBOAUTh PACUYEThl U OICHUBATh PEAJbHOCTH MOIYYEHHOTO 3HAUYEHUS
($U3NYECKON BETUINHBI;

pemarth KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPECUHBYIO
IIENOYKY PACCY)XIEHWH C OMOpoi Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznueckre BICHMS,

UCTIONB30BaTh TPH PEIICHHH YYEeOHBIX 3a7ad COBPEMEHHBbIE WH(MOPMAaIMOHHBIE
TEXHOJOTHH JUIS TOHWCKAa, CTPYKTYpPUPOBAHHS, HWHTEPIPETALlMU U TPEACTaBICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON MH(POPMAIINH, TIOTYYSHHON U3 Pa3INYHBIX HCTOUHUKOB,
KPUTHUYECKH aHAJIM3UPOBAThH MOTydaeMyr0 HHPOpPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHUS MX O€30MaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHON IKU3HU
I obecriedeHuss 0e30MacHOCTH TpU OOpallleHnH ¢ NpuOopaMu M TEXHHUYECKUMHU
yCTpOMCTBaMH, HJIsl COXpPAHEHHsI 3[0POBbS U COONIONECHHS HOPM HKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAKOIIEH CpeIe;

paboTaTh B TPYNIE C BHIIOJTHECHUEM PA3IUYHBIX COIMAIBHBIX POJICH, TIIAaHUPOBAThH
paboTy Tpymnmbl, palMOHAIBHO PACIPEAENATh OO0S3aHHOCTH U IUIAHUPOBATh
JeSTENIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBAaTHO OIICHHBATh BKJIAJ KaXKIIOTO
U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIEMBI.

BocnurarebHBINA OTEHIMAJ NIpeaMeTa «Pu3uKa» peajausyercs yepes:

o TMPUBJICYEHUE BHUMAHHUSA OOYYAIOUIUXCSH K I[EHHOCTHOMY AacHeKTy HM3y4aeMblX Ha
ypOKax SIBJCHUH, OpraHU3alMIi0 UX pabOThl C MOJy4aeMOW Ha YpOKe COIMATIbHO

3HAUMMOM uWH(pOpMaIMell — HWHULUHUPOBAHUE €€ OOCYXKIEHHs, BbICKa3bIBaHUS
OoOy4aroIIMMUCS CBOEr0 MHEHHS [0 €€ TOBOJY, BBIPAOOTKM CBOEro K HeH
OTHOILICHUS;

o TMPUMEHEHHE Ha YPOKaX MWHTEPAKTUBHBIX (OpM paboTbl ¢ O00yYarOIIMMUCH:
UHTEIJICKTyalIbHBIX ~ WP, CTUMYJHPYIOIIMX  MO3HABATEIbHYI0  MOTHBAIUIO
oOydaromuxcsi; JUAaKTHUECKOro TeaTpa, TIJe IMOJyYeHHbIe Ha YpOKE 3HaHUs
OOBITPBIBAIOTCS B TeaTpajbHBIX TMOCTAHOBKAX; JAMCKYCCHUH, KOTOpbIE JaioT
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00y4aromuMcsi BO3MOKHOCTh IPHOOPECTH ONBIT BEJACHUS KOHCTPYKTHBHOTO
AMajora; rpymnrnoBoi paboTel WM pabOTHl B Mapax, KOTOPbIE ydaT 00ydaromuxcs
KOMaHJHON paboTe U B3aUMOACUCTBUIO C JPYTUMH 00Yy4aIOIIUMUCS;

MHUIIMHPOBAHUE U TIOIJEPIKKY HCCIEAOBATEIBCKON NEATEIHHOCTH O0YJarOIINXCs B
paMKax peanu3aluy WMU WHAWUBUIAYATbHBIX W TPYIIOBBIX HCCIEAOBATEIbCKUX
MPOEKTOB, YTO JacT OOydJaromuMcs BO3MOXXHOCTh TNPHUOOPECTH  HAaBBIK
CaMOCTOSITENIFHOTO PEIICHUS TCOPETHYECKON MpoOIeMbl, HABBIK T€HEPUPOBAHUS U
oopMIIeHUS COOCTBEHHBIX HJCH, HABBIK YBAKHUTEIHHOTO OTHONIICHHS K YYXUM
uaesM, oQopMIIeHHBIM B paboTax JPyTrHX HCCIeI0BaTENeH, HABBIK IYOJIUYHOIO
BBICTYIUICHUS TI€PEJ ayANTOPUEH, apryMEHTUPOBAHUS M OTCTAaWBAaHMS CBOCH TOUYKHU
3peHust
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10 KJIACC
HanmenoBanue
No Komnuect OCHOBHEIE BU/IBI
pa3ziesioB U TeM [TporpammHoOe coaepxkaHue
BO NEeATEILHOCTH
y4eOHOTO
i 4acoB oOyyJaronuxcs
/ npeaMera
Il

Pa3znen 1. ®usuka u MeToaAbI

HAYYHOI'0 MO3HAHUA

1.1

dusuka n
METO/Ibl HAYYHOT'O
O3HAHUS

2

duzrka — Hayka O
[IpUPOLE. Hayunsie
METObI MO3HAHUS

OKPYKaIOILIEr0 MHUPA.
Ponp sxcnniepumenTa u reopun

B IIPOLIECCE TO3HAHUS

MPUPOIBL. DKCIIEPUMEHT B
¢dusuke.

MonenupoBanue Gpu3nuIecKux
SIBJICHUW U TIPOLIECCOB.
Hayunblie runoressl.
DuU3NUYECKNUE 3aKOHBI UTEOPHUH.
['panuiel npuMeHUMOCTH
bu3ndeckux 3akoHOB. [IpuHIHT
COOTBETCTBHUSI.

Ponb u MmecTo dpuszuku

B GOpMHUPOBAHUU
COBPEMEHHOWHAYYHO!

N3yyeHue HayyHBIX (AMIUPUYECKHUX

UTEOPETUYECKHUX) METO/IOB
MO3HAHHUS OKPYKAIOIIET0 MUPA.
OOcy>x1eHue rpaHuil
MPUMEHUMOCTU(HU3UUECKUX
3aKOHOB U T€OPHH.

PaGota B rpyr1imne mo noaroToBKke
KOPOTKHUX COOOIIEHUI O PO U
MecTe(U3UKH B HAyKE U B
NPAKTHYECKON AESITETbHOCTU
JIOJIEH.

JleMOoHCTpanus aHAJIOTOBBIX U
(G POBBIX U3MEPUTETHHBIX
IpUOOPOB,KOMIIBIOTEPHBIX
JATYNKOB.

OcBoeHne OCHOBHBIX TPUEMOB
paboTeic udpoBoi 1abopaTopuei
1o GpusuKe
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KApTUHBI MUPA,
B IIPAKTUYECKOU IEATEIIBHOCTU
Jronen

Uroro no pazneny 2

1 N
[Ipu pa3paboTke pabouei MPorpaMMbl B TEMATHIESCKOM IIAHUPOBAHHUHU JIOJDKHBI OBITH YUTEHBI BO3MOKHOCTH HCITOJB30BAHUS DIICKTPOHHBIX (IU(DPOBBIX)
00pa30BaTeIbHBIX PECYPCOB, ABISIONIMXCS YISOHO-METOAMYECKUMU MaTepHaIaMu, COACPKaHUE KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHuy.
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Pa3zngen 2. Mexanuka

2.1

Kunemartunka

MexaHnuecKoe ABUKEHHUE.
OTHOCUTENIBHOCTD
MEXaHUYECKOTOIBHKECHUSI.
Cucrema otcuéra.

Tpaexropus.

[Iepemenienune, CKOpOCTh
(cpenHsisi CKOPOCTh, MTHOBEHHAS
CKOPOCTb) HYCKOpPEHHUE
MAaTEPUAIBHON TOUKH, UX
MIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CroxeHue
IEPEMEICHUN U
CJI0’KEHUECKOPOCTEN.
PaBHomepHOE 1
PaBHOYCKOPEHHOE
NPSMOJIMHEWHOE JBUKECHUE.
['paduku 3aBuCUMOCTH
KOOPAWHAT, CKOPOCTH,
YCKOPEHHUSI, MyTH U IIEPEMEIICHUS
MaTepUaIbHOW TOUKHOT BPEMEHH.
CBoOoHOE majieHue.

Y ckopeHnecBo00IHOTO
MaJIcHHUs.

Kpusonunennoe nsuxeHue.
JIBU>keHre MatepuaibHOU
TOYKH 10 OKPY>KHOCTH C
MOCTOSTHHOM TTOMOAYJTIO

[IpoBeneHue sKCIIepUMEHTA:
U3YYEHUEHEPABHOMEPHOIO
JBHKEHUS C LEJIbI0 ONIPENEIICHUS
MTHOBEHHOU CKOPOCTH;
VICCJIEIOBAHUE COOTHOILLEHUS MEXKIY
Iy TSIMU, IPONJEHHBIMU TEJIOM

3a IOCJIEIOBATEIbHbIC
PABHBICIIPOMEKYTKH

BPEMEHU ITPU

PAaBHOYCKOPEHHOM

JBAYKEHUN

C HAYAJIBHOW CKOPOCTBIO, PABHOMU
HYJIIO;U3y4YEHUE NBUKCHUS IapHUKa B
BSI3KOM KHUJIKOCTH; U3YUYCHUE
JBUKEHMS TeJa, OpPOILIEHHOTO
TOPU30HTAJIBHO.

OOBsiICHEHNE OCHOBHBIX
IPUHIUIIOBIACHCTBUSA
TEXHUYECKUX YCTPOUCTB,TAKUX
KaK: CIUJOMETP, LICIIHBIE U
PEMEHHBIE Nepeady JIBHKECHHUS;
U yCIIOBUI X 0€3011acCHOr0
UCIIOJIB30BAHUS B IIOBCEAHEBHOM
KU3HH.

Pemenune pacu€rHsIx 3a1a4 ¢
SIBHO33JJaHHOU (PU3NUECKON
MOJIEJIBIO
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CKOpPOCTBIO. YraoBas

CKOPOCTb, JINHEHHAsI CKOPOCTh.
Ilepuon u yactora oOpalieHusl.

I{enTpocTpeMurenbHOE
yckopeHue. Texnuueckue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: CIIUIOMETP,
JIBUKEHHUE CHAPSAOB,LICITHBIE U
pEMEHHBIE TIEpeaaYn

C UCIIOJIE30BAHUEM OCHOBHEIX
bopMyJIKHHEMATHKH.

[TocTtpoeHnue u aHaJIN3
rpauKoB 3aBUCUMOCTEMN
KHUHEMAaTHUYCCKUX BEJIUYHH OT
BpEMEHU

JIJIS PABHOMEPHOTO 1
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKCHHSL.

PacnioznaBanue Quanuyeckux
SIBJICHUWB Y4€OHBIX OIBITAX U
OKpY>KaroIleH KU3HU:

paBHOMEPHOE U

PaBHOYCKOPEHHOE

NPSIMOJIMHEHHOE JIBIKCHHE,
cBOOOJHOE ITaJeHUE TeJl,

JBH)KCHHUE TI0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO
JIBHOKEHHS C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEJIMYMH: KOOPANHATA,
yTh, IEPEMEIIEHUE, CKOPOCTH,
yckopeHue. Pabora B rpymmax nmpu
TJTAHUPOBAHUH, TIPOBEJICHUHN U
WHTEPIPETALUNA PE3YIHTATOB
OITBITOB U aHAJIN3¢ JIOMOJHUTEIHHBIX
HMCTOYHHKOB

uH(popMaIuu 1o Teme
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2.2

JIlnHamuka

[IpuHIMTT OTHOCUTETBHOCTH
[Nanmunes. [lepBblii 3aK0H
HeroTona. UnepuuanbHbie
cucTeMbl oTcu€Ta. Macca Tena.
Cuna. [IpuHiun cynepno3uiuu
cui. Bropoii 3akoH Herotona miis
MAaTEPUAIIBHON TOUKHU.

Tperunt 3akon Hprotona

JUIS. MAaTEPUATBbHBIX

TOYEK.

3aKOH BCEMUPHOTO TATOTCHUS.
Cuta TsOKeCTH.

IIepBas xkocMu4ueckas
CKOPOCTb.

CpaBHeHuE Macc
B3aUMOJECHUCTBYIOIINXTE.
N3ydeHne 3aBUCUMOCTH CHJIBI
yOpYTrocTH OT AehopMaIiiy;
CpaBHEHUECUJT TPEHUS TTOKOS,
KaueHUs U

CKOJIbKEHHUSI.

OO0bscHEeHrE HEBECOMOCTH.
[IpoBeneHue s3KCEepUMEHTA:
UCCJIeIOBAHNE 3aBUCUMOCTH CHUII
yOPYTrOCTH, BOSHUKAIOIIUX B
IpYyXKUHE

¥ PE3UHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3aKkoH
I'yka.Bec Tena.

Tpenue. Bunbl Tpenus
(TIOKOS1,CKOJIBKEHHUS,

Ka4yeHwusl).

Cuna tpenus. Cyxoe TpeHue.
Cuuia TpeHUsl CKOJIbXKEHUS U
CUJIATPEHUS MOKOSI.
Koaddumment tpenus. Cuna
CONPOTHUBJICHUS NPU JBUKECHUU
TeJa B KUJIKOCTH WJIH rase.
[TocTymarenbHOE U
BpaIllaTebHOEABUKEHUE
a0COJIFOTHO TBEPJOTO TeJa.
MOMEHT CHJIBI OTHOCHUTEIIBHO
ocu BpauleHusa. I[limedo Cuibl.
VYcnoBust paBHOBECHST TBEPJIOTO
Tena.

TexHuyeckue ycTporucTaa
UIPAKTUYECKOE

MIPUMEHEHUE:

MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX

CITyTHUKOB

nedopMaim; u3yueHue
JBI)KEHUS OpycKa 10 HaKJIOHHOU
MJIOCKOCTH; UCCIIEIOBAHUE
YCIIOBU PABHOBECHUSTBEPIOTO
TeJa, UMEIOIIIEr0 OCh BPAIIICHHUS.
OO0bsacHeHHe 0COOCHHOCTEH
PaBHOMEPHOTO H
PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBUKEHUS,
CBOOOTHOIO MaJCHUS TEJI,
JBHXKCHUSTIO OKPY>KHOCTH Ha
ocHOBe 3akoHOB Hpl0TOHA, 3aKOHA
BCEMHUPHOTO TSATOTCHUS.
OOBsICHEHHE OCHOBHBIX
MIPUHUIMUIIOBAECHCTBUSA
MOAIIMITHUKOB M UX
MPaKTUYECKOTO IPUMCHCHHUS.
OO0BIcHeHNEe IBUKEHUS
HCKYCCTBEHHBIXCITyTHUKOB.
Pemienune pacu€THbIX 3a1a4 ¢
SIBHO3QTAHHOM (pU3HYECKOM
MO/ICIIbIO

C HCTIOJIb30BAaHHEM OCHOBHBIX
3aKOHOBH (POPMYJT TUHAMUKHU.
PacnosnaBanue gpuznyueckux
SIBIICHUIB Y4EOHBIX OIBITAX U
OKpYyXKarolen

YKW3HU: UHEPIIUS, B3aUMOJICHCTBHUE TEI.
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AHanu3 GU3NYECKUX MPOLECCOB U
SIBJICHUI C UCIOJIb30BAaHUEM 3aKOHOB

M NOPUHLHIOB.: 3aKOH BCEMHUPHOIO
tarorenus, I, II wu III 3akoHBI
Hprorona, npuHOmMn cynepno3uiuu
CWI, TMPUHUMAN PABHONPABHOCTHU
VHEPILUATIBbHBIX
CHUCTEM OTCUETA
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2.3

3aKOHBI COXpaHCHUA
BMCXaHUKEC

Nmnynec MatepuanbHON TOUYKH
(Tema), cucTeMbl MaTEepUATBHBIX
To4yek. IMmyJsibe cuiibl u
M3MEHEHUEUMITYJIbCA Tea. 3aKOH
COXpPaHEHUS UMITYJIbCA.
PeaktuBnoe nBmxkenue. Pabora
CHJIbl. MOIITHOCTD CHUJIBL.
Kunernueckas sneprus
MaTEPUAITBHOU TOUKH.
Teopemaob n3mMeHeHUU
KUHETUYECKOW SHEPTUU.
[ToTeHmanbHast SHEPrHUs.
[ToTeHuManbHas SHEPTUS
yrpyroaeopMUpoBaHHOM
IPYKHUHBI.

IToreHuManbHas SHEpPrus

Tesa BOJIM3U TOBEPXHOCTH
3emuu. [loTeHumansHbie U
HETIOTCHIINATbHBIE CUJTBI.
CBs13ppalOTHI
HETOTEHINATbHBIX CHUJIC
U3MEHEHUEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEN. 3aKOH

[TpoBeneHune HKCIIEPUMEHTA:
U3Y4EHUEAOCOIIOTHO HEYTIPYTOTO
ynapa

C TIOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSHBIX MasSTHUKOB;
UCCJICIOBAaHUECBSI3U PAOOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOUN
DHEpPruM Teja

Ha MPUMEPE PACTKEHUS

PE3MHOBOTOXKTYTA.
OueHka a0COJIFOTHBIX u
OTHOCHUTEIbHBIX MOTPEITHOCTEH

U3MEpPEeHUN (PU3NIECKUXBEITUYNH.
Pemenne pacu€THbIX 3a1a4 C
SIBHO3IaHHOW (pU3HYECKON
MOJENBIO

C UCITOJIb30BAHUEM OCHOBHBIX
3aKOHOBH (POPMYIT TUHAMUKHU U
3aKOHOB COXPaHECHHSI.

Pemenre kauecTBEHHBIX 3a/1a4

C OMOPOI Ha U3YUYECHHBIE B pa3aeie
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTUU (hU3UYECKre
SIBJICHUSL.
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COXPaHEHUSI MEXAHUYECKON
SHEPIuMu.
Ynpyrue u Heynpyrue

Onucanue MEXaHU4YeCKOTO JABHUKCHUA
C UCIIOJB30BaHUECM (1)I/IBI/I‘ICCKI/IX
BCINYHH:

HMITYJIBC TCJId, KHHCTUYCCKAsA OHCPI'Hs,
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CTOJIKHOBEHMSL.
TexHuyeckue ycTporcTsa u
IPAaKTHYECKOE
NIPUMEHEHUE: BOJOMET,
KOTIEP, TIPYKUHHBIN
MHACTOJIET, ABUKEHHUE PAKET

MOTEHIHAJIbHAS DHEPT U4,
MeXaHu4yecKkaspaboTa, MexaHH4ecKast
MOUIHOCTb.

AHanu3 pU3nYecKux MpoleccoB

Y SIBJICHUH C UCTIOJIb30BAaHUEM
3aKOHa

COXpPAaHEHUS MEXaHUYECKOU
DHEPI'UM,3aKOHA COXPAHECHUS
VMITYJIbCA.

OObsicHEeHHE OCHOBHBIX IPUHIIUIIOB
JEHCTBUSA U IIPAKTUYECKOTO
IIPUMEHEHUS TEXHUUECKUX
YCTPOMCTB,TAKUX KaK: BOJOMET,
KOIIED,

IIPY>KUHHBIN [TUCTOJIET.
OObsicHEeHHE JBUXKEHUS  pakKeT
OMOpoil Ha H3y4YeHHbIEe (U3HYECKU
BEJIMYMHBI U3aKOHBI MEXAHUKH.
Hcnonwp3oBanue npu MOArOTOBKE
COOOIIIEHUH O TPUMEHEHUU
3aKOHOB MEXaHUKHA COBPEMEHHBIX
UH(OPMAIMOHHBIX TEXHOJIOTUH

JUIsl TIOUCKA, CTPYKTYPUPOBaHUSI,
WHTEPIIPETALNH U NPEICTABICHUS
uHbOpMaIuH, KPUTHUECKUI

aHaJIN3 Moxy4aeMon HHpopMaluu
[IpoBeeHre KOCBEHHBIX

C
€
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VU3MEPEHUI,UCCIEA0BAHUIN
3aBUCUMOCTEN (HU3HUECKUX
BEJIMYMH, ITIPOBEPKA
MPEVIOKEHHBIX TUIOTE3

Hroro no pazuneny
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Pasnen 3. MoJiekyasipHasi QU3NKa M TEPMOJIMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPH
o-
KHUHETHYECKOM
TEOpUU

9

OCHOBHBIE MMOJOXKEHUS
MOJIEKYISIPHO-KMHETHYECKOMN
TEOPUU U UX ONIBITHOE
obocHoBaHue.bpoyHoBckoe
JIBHKCHUE.

Huddysus. Xapakrep IBUKCHUS
U B3aUMOJEHUCTBUSI  YaCTHII
BellecTBa. Mogenu  CTpoeHus
ra3os,

JKUJIKOCTEN U TBEPIBIX TEN U
00BsCHEHHE CBOMCTB

BEILIECTBA

Ha OCHOBE 3TUX MoJjenen. Macca
Mpa3Mepbl MOJIEKYJI.

KonnuecTBo BemecTna.
IToctostnHas ABorajapo.
TertoBoe paBHOBECHE.
Temnepatypa u e€

n3Mmepenue. [llkana

temneparyp Llenbcus.

Mopenp nieajJpbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETHYECKOUTEOPUH
UJICaJIbHOIO rasa.

AOGcomoTHas TeMIiepaTypa Kak

IIpoBenenue

AKCIIEPUMEHTA:

OIPENCIICHUE MACChI

BO3yXa

B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHui 00bEMa KOMHATHI,
JIaBJICHUSIM TEMIIEPATYPhI BO3/1yXa B
HEH; UCCJIEI0OBAHNUE 3aBUCUMOCTH
MEX1y MapaMeTpamMu COCTOSTHUS

pa3pexeHHoTorasa.
OrueHka a0COJTFOTHBIX Hu
OTHOCHUTEIbHBIX MOTPENTHOCTEH

U3MEpeHHNH (PU3NIECKIXBEITUIHH.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
NeUCTBUN TepMoMeTpa 1 OapomeTpa
UYCIIOBUI X 06€301acCHOTO
UCTIOJIb30BaHUs B TIOBCETHEBHOM
KU3HU.

PacnoznaBanue gpuznuecknx
SIBJICHUIB Y4E€OHBIX OTBITAX U
OKpYXarolen ®u3Hu: 1uddysus,
OpOYHOBCKOE JIBI)KCHHE.

Onucanue TEenIoBbIX

SIBJICHUH C UCIIOJIb30BaHUEM
bu3nuecKux

BEJIMYMH: IaBJICHHUE ra3a,
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MepacpeaHe KUHETUYECKON
SHEPIruM TEIMJIOBOTO ABUKEHUS
YaCTHII T'a3a.

[ITkxana Temneparyp
KenapBuna.l'a30BbI€ 3aKOHBI.
YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH JlanbToHa. M3omporiecchl

TeMIlepaTypa,CpeHssl KUHETUYEeCKast
SHEPIUsl XaOTHUYECKOTO JBUKECHHUS
MOJIEKYI,

CpeAHEKBaApaTUYHAsI CKOPOCTh
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B U/ICAJIbHOM T'a3e C
MTOCTOSTHHBIMKOJIMYECTBOM
BEILECTBA.

['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: U30TEPMA,
n30x0pa,u3zodapa.
TexHUYeCKHe yCTpPOMCTBA

u MIPaKTUYECKOE
MIPUMEHEHUE: TEPMOMETD,
O6apometp

MOJIEKYI.
Ananu3 GuU3NYECKUX MPOLECCOB
USIBJIEHUI C UCII0JIb30BAaHUEM
MKT,razoBbIX 3aKOHOB, CBSI3U
CpeIHEN KUHETUYECKON DHEPTUHN
TEIIOBOTOABMYKEHHSI MOJIEKYJI C
abCOIIOTHONTEMIIEPATYPOIl.
Pemenue pacu€rHbIx 3a1a4 C
SIBHO3aJIaHHOU (PU3HUECKOM
MOJIEJIBIO

C UCTIOJB30BAHNEM OCHOBHBIX
nonoxkenuidt MK'T, 3akoHOB u
(bopMyIMONEKYIISIPHON (PUBHUKH.
Pabota B rpymnmnax npu
IJTAaHUPOBAHUM,IPOBEJICHUU U
WHTEPIPETALNUN PE3YIHTATOB
OTBITOB U aHAJIM3E JAOMOTHUTEIIbHbBIX
VCTOYHHUKOB

uHGOpPMaIIUHU IO TEME
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3.2

OCHOBBI
TePMOUHAMHU
KU

10

TepmoanHaMuueckas cucTema.
BHyTpeHH:s dHEpTUs
TEPMOJIMHAMUYECKON CUCTEMBI
UCIIOCOOBI €€ U3MEHEHHS.
KonunuecTBo TennoTs! 1 padbora.
Bnytpennss sneprus

OJHOATOMHOI'OMJCAJIbHOI'O I'a3a.

Buae! Tenmonepenayu:
TETIONPOBOAHOCTh, KOHBEKIMS,
U3JIyYEHUE. Y IeIbHas
TEIIOEMKOCTH BEIIECTBA.

[IpoBeneHue AKCIIEPUMEHTA:
W3MEPEHNUE YIECIBbHOM TEIUIOEMKOCTHU
BEIIECTBA.

Ouenka a0COTIOTHBIX u
OTHOCHUTEIBHBIX NOTPELIHOCTEN
U3MEpeHU (PU3NIECKUXBETUINH.
N3yuenue moaenen napoBou
TypOWHBI, IBUTATEIISI BHYTPECHHETO
CrOpaHus, pEAaKTUBHOI'O JIBUTATEIISI.
OObsiCHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBUM O€30M1aCHOTO MCTIOJIb30BAHMUS

44



denepanbHas padouas mporpamma | duszuka. 10—11 kiaccest (6a30BbIN yPOBEHB)

KonnuectBo

TETIOTHITIPU

TerIonepeaaye.

[Tonstue 00 agnabaTHOM
npouecce.llepBbiii 3aK0H
TEPMOTMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJUHAMUKH K
u3ornpoiieccam.l'papuueckas
MHTEpIIpeTalus paboThI rasa.

BTopoii 3aKk0H TEpMOAVHAMUKMU.

HeobpatumocTs
MPOLIECCOBB MPUPO/IE.
TensoBble MallIMHBI.
[TpuHLMTIBLIENCTBUS
TEIIOBBIX MAaIIIMH.
IIpeobpazoBanms
SHEPTUMB TEIUIOBBIX
MaIlIMHAaX.

Koadpunment nosesnoro
JIEUCTBUSTEIIOBON MAIIIWHEL.
Hwuki Kapnao u ero

K02 (P PUIIHEHTII0IE3HOTO
JICHCTBUS.
DKOJIOTUUECKHUE
poOJIeMbl
TETUIO3HEPTETUKH.

B MOBCETHEBHOU JKU3HU
JIBUTATENSI BHYTPEHHETO
CropaHus, OBITOBOTO

XOJIOAUJIbHHUKA, KOHAWIIUOHEPA.

Omnucanue  CBOMCTB  TeEI
TEIUIOBBIX SIBJIEHUM C
HUCIIOJIb30BAaHUEM

(u3MYECKUX BEJIMYMH: 1aBJICHUE
ra3a,TeMIiepaTypa, KOJIU4eCcTBO
TEIUIOThI, BHYTPEHHSS SJHEPI U,
pabora rasa.

Pemenune pacu€THbIx 3a1a4 ¢
SBHO3aIaHHOU (PU3HUECKOM
MOJIEJIBIO

C HCII0JIb30BAHUEM OCHOBHBIX
3aKOHOBHU (hOPMYJT MOJIEKYJISIPHON
(GU3UKN U TEPMOJTUHAMUKHY.
Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOY Ha U3YYEHHBIE B pa3fee
«MomnexynspHas pusuka
UTEPMOANHAMHKAY

3aKOHBI,

3aKOHOMEPHOCTH U
(bu3HYeCKUEsBICHNUS.

PaboTa B rpynnax npu
aHAJIN3€I0NOJHUTEIbHBIX
UCTOYHUKOB MH(POpPMAIUH 110
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TexHudeckune ycTpoucTaa
UIIPAKTUYECKOE
MIPUMEHEHUE:

JIBUTATENIb BHYTPEHHETO
CropaHus,0bITOBOM
XOJIOIUITbHUK,
KOHJIUITUOHED

TEMC
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33

ArperatHbie
COCTOSIHHS
BemiecTBa.Pa3oBbie
nepexo/ibl

[TapooGpazoBanue u
KoHzeHcauus. Mcnapenue n
KUIICHUE.

AOCONIOTHAS U OTHOCUTEIbHAS
BJIQYKHOCTb BO3/1yXa.
Haceimennsiiinap. Y nenpHast
TeIUI0Ta MapooOpa3oBaHuUs.
3aBUCHUMOCTh

TeMIepaTypbl KUTICHHS OT
nasienus. TBEpmoe Teno.
Kpucranmueckue nu aMmopHbIC
TeJla. AHU30TPONUS CBOMCTB
KpUCTaII0B. JKuakue
KPUCTAJLIBI.

CoBpeMeHHbIE

Marepuaisl. [1naBienue

u

KpUCTaJUTA3alus. Y AebHas

TeruioTaruiasieHus. CyOnumanus.

YpaBHEHHE TENIIOBOTO
Oananca. TexHu4eckue
YCTPOMCTBA U NMPAKTUYECKOE
[IPUMEHEHUE: TUTPOMETP U
TICUXPOMETD,

KaJIOPUMETP,

TEXHOJIOTMHU TIOJTYYCHUS
COBPEMEHHBIX

[IpoBeneHue AKCIIEPUMEHTA:
U3MEPEHUE OTHOCHUTEIBHOU
BJIAJKHOCTH BO3yXa.

Ouenka a0COTIOTHBIX u
OTHOCHUTEJIBHBIX MOTPENTHOCTEN

U3MEpEHHUI (PU3NUECKIXBETNYHH.
N3yuenue cBOMCTB
HACBIIIICHHBIXTIAPOB, CITOCOOOB
WU3MEPEHUS BIIAKHOCTH
Habnronenue kunenus nmpu
MMOHWYKEHHOM JaBJICHUH,
HarpeBaHUsU IJIaBICHUS
KPUCTAJUIMYECKOTO BEIIECTBA.
OOBbscHEeHNE NPUHLIUIIOB 1EUCTBUSA
U YCJIOBHIA 6€3011acHOTO
UCITIOJIb30BAHUSB MMOBCEIHEBHOM
YKU3HHU TUTPOMETPA, ICUXPOMETPA,
KaJIOpUMETPA.

N3ydyeHne TeXHOIOTUH MOJIyYEeHUS
COBPEMEHHBIX MATEpPUAJIOB, B TOM
YUCJIIEHAHOMATEPHUAJIOB.

Pemenune pacu€rHbix 3aaa4 ¢
SIBHO33IAaHHOM (PU3HYECKOM
MOJIEJIBIO

C HCIIOJIb30BAHUEM
YPaBHEHUSTEIIJIOBOTO

OanaHca.

Penienne kayecTBEHHBIX 3a/1a4
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MarepuaioB, B TOM
YK CJIEHAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUU

C OIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bU3UYECKUESBIICHUS 110 TEME.
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PacnioznaBanue pusnueckux
SIBJICHUIB y4eOHBIX OTBITAX U
OKpY’KarolIen ®KU3HU: AepopMarus
TBEPJBIX TEJ, HArPEBaHUE U
OXJIQXK/ICHHUE TeJl, U3BMEHEHHE
arperaTHbIX COCTOSIHUI

BEIIECTBA U OOBSICHEHNE UX Ha
OCHOBE3aKOHOB U (popMyJ
MOJICKYJISIPHOUN (PU3UKH.
Hcnonb3oBanue

MH(OPMAITMOHHBIX TEXHOJIOTUIA

TSI TIOUCKA,

CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIpe/ICTaBIICHUS HH(POpMAIUU TTPU
IIOATOTOBKE COOOIIEHUI O
MPUMEHEHUU3aKOHOB MOJICKYJISIPHOM
(U3UKY U TEPMOJMHAMUKHI B TEXHUKE
U TEXHOJIOTHUSIX

Hroro no pazuneny

24

Paznen 4. DiekTpoguHaMuKa
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4.1

DneKTpocTaThKa

10

DneKTpu3aius Tell.
OnekTpudeckuitzapsan. J{sa suaa
ANEKTPUUYECKUX 3aPAJIOB.
[IpoBoHMKH,

TUDJICKTPUKU U
MOJTYNPOBOTHUKHU. 3aKOH
COXPaHEHUS IIEKTPUUECKOTO
3apsna.

B3aumozeiicTBue 3apsi0B. 3aKOH

Kynona. Toueunsiit
AIEKTPUYECKUI3apIA.
DNEeKTpUYECKOE MOoJIE.
Hanpsxénnoctp
ANEKTPUYECKOTOITOIS.
[IprHIMD Cynepno3uunun
BIEKTPUYECKUX noneu. Jlnnnmu
HANPSKEHHOCTH
ANEKTPUYECKOTOIIOIS.

Pabota cun
ANEKTPOCTATUYECKOT OITOIS.
Iloteunman. Paznocth
noreHuuanos. [IpoBoguuky n
TURIIEKTPUKY B
AIEKTPOCTATUYECKOM IIOJIE.
Jnsanexkrtpuyueckas
IIPOHULIAEMOCTb.
DnekTpoéMKocTh. KoHnencarop.
DIIEKTPOEMKOCTD

[TpoBeneHume DKCIICPUMECHTA:
U3MEpeHUe AIIEKTPOEMKOCTH
KOHJIEHCATOpA.

Onenka a0COJIIOTHBIX 5
OTHOCHTEJIHHBIX MOTPEITHOCTEH

U3MEpeHU (PU3NIECKUXBETUINH.
N3yyeHue npuHIUIIOB
JNEUCTBUADIIEKTPOCKOIIA,
AIEKTPOMETPA,

KOHJIEHCATOpA.

N3yuyenune npuHIMUIIOB JEUCTBUSA U
yCIJIOBUI 0€30MaCHOTO MPUMEHEHHUS
B IIPAKTUYECKOU JKU3HH,
KOMMPOBAIIBHOTO arrapara,
CTPYHUHOTOITPUHTEDPA.
PaccmoTpenue pusndaeckux
OCHOBAHUMJICKTPOCTATUYECKOU
3aIIUTHI U 3a3€MJICHHUS
AIEKTPONIPUOOPOB.

Pemenue pacu€THbIX 3a1a4 ¢
SBHO3aJaHHON (PU3NYECKOM
MOJENBIO

C UCITOJIb30BAHUEM OCHOBHBIX

3aKOHOBH (POPMYIT dJIEKTPOCTATHKHU.

Perenne kaueCTBEHHBIX 3314
C ONOPOU HA U3YUYECHHBIE
3aKOHBI,3aKOHOMEPHOCTH U
bu3nYecKue SBICHUS
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IIJIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOTO
KOH/JIEHCATOopa.

TexHuyeckue ycTporucTaa

U MIPAKTUYECKOE
IIPUMEHEHUE:ATIEKTPOCKOTI,
AIEKTPOMETD,
ANEKTPOCTATUYECKAS
3aIlMTa, 3a3EMJIEHUE
AIEKTPONPUOOPOB,
KOHJIEHCATOP,
DIIEKTPOIBUKYIIAS CUIIA U
BHYTPEHHEE
CONPOTHUBJICHUEUCTOYHUKA
ToKa. 3akoH OMas

MOJTHOM (3aMKHYTO )
BJICKTPUYECKOM 1CTIH.
KopoTtkoe3ambikanue.
DIIEKTpOHHAs! TPOBOJIUMOCTh
TBEPABIX METAJLJIOB.
3aBUCHUMOCTHCOMTPOTUBIICHUS
METaJJIOB

OT TEMIIEpPaTypHI.
CBepxXnpoBOJUMOCTb.
DJIEKTPUYECKUAN TOK B
BakyyMme. CBoiicTBa
AIEKTPOHHBIX ITYYKOB.
[HonmynpoBouuku. CoOCTBEHHAS

DIIEKTPOCTATUKH.
Pacnio3znaBanue pusnueckux
SIBJICHUIB yYEOHBIX ONIBITAX U
OKPY’KaIOIIEH KU3HU:
IIEKTPU3aLUs TE,

B3aMMO/JICHCTBUE 3apsAI0B U
0O0BSICHEHUENX HAa OCHOBE 3aKOHOB U
bopmyn

DIIEKTPOCTATUKH.

OnucaHne N3y4eHHBIX CBOMCTB

TEPMOMETPA COMPOTUBJICHUS,
BAKyyMHOTO JM0/ia, TEPMHUCTOPOB U
$hoTOpPE3UCTOPOB,
MOJIYTPOBOJHUKOBBIXIHOJIOB,
rajbBaHUKHU.

Pemenune pacu€THbIxX 33124 €
SIBHO3QIAaHHOM (PHU3UYCCKON
MO/IEJIbIO

C UCIIOJIb30BAHHUEM OCHOBHBIX
3aKOHOBU (OPMYJ TEMBI
«llocTrostHHBIN

BJIEKTPUYECKUN TOK.
Pacno3znaBanue gpuznyueckux
SIBJICHUIB y4€OHBIX OIBITAX U
OKpYyXaroueu

KU3ZHU: DJICKTPUYECKasI
IPOBOANMOCTB, TEINIOBOE, CBETOBOE,
XUMHUUYECKOE, MArHUTHOE JIEVCTBHUS
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UIIPUMECHAs IPOBOANMOCTh
MOJIyITPOBOJHUKOB. CBOICTBA
p—n-nepexoza.

[TomrynpoBOIHUKOBBIE TPUOOPHI.
DNEKTPUYECKANA TOK B pACTBOPaAx

ypaciuiaBax 3J1€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs

U CCOLUALINS. DIIEKTPOIIU3.
DNEeKTPUYECKU TOK B ra3ax.
CamocTosTENBHBIN U

TOKa.
AHanu3 >MeKTPUYECKUX SBJICHUN U
IPOLIECCOB B IIEMSAX OCTOSTHHOT'O
TOKAaC HCIOIb30BaHUEM 3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTH
NOCJIE0BATEIBHOIO U
napajuIeTbHOTOCOETMHEHUS
IPOBOIHUKOB, 3aKOH
Jxoyns-Jlenna.

PaKTHYECKOe TPUMEHEHUE:
aMIIepMETP, BOJIBTMETD,
pPEOCTaT,ICTOYHUKH TOKA,
AJIEKTPOHATPEBATEIHLHBIC
pUOOPHI,
AIEKTPOOCBETUTEIHHBIC
MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKYYMHBIH
JTUO]T, TEPMHUCTOPHI U
(hoTOPE3UCTOPHI,
MTOJTYTTPOBOTHUKOBBIN JTHO/T,
raJlbBaHUKa

pa3HoCTh notexiuanos, IC,
paboTaToka, MOITHOCTh TOKA.
HMcnons3oBaHue

UH(OPMAITMOHHBIX TEXHOJIOTUI

JUUIS TIOMCKA,

CTPYKTYpHUPOBaHUS, HHTEPIIPETALIUU
U TIpe/ICTaBJICHUs UH(pOpMaIUU TIpu
IIOATOTOBKE COOOIIEHUN O
MIPUMEHEHUU3aKOHOB ITOCTOSTHHOTO
TOKA B TEXHHUKE UTEXHOJIOTHUIX

Hroro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

oo NN
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11 KJIACC
HaumenoBanue
No Komnuect OCHOBHBIE BUJIBI
pa3nenoB U TEM [IporpamMmmHoe conepxxanue
BO NEATEIIbHOCTH
y4eOHOTO
i 4acoB o0y4aromuxcs
/ npeaMera
|
Pasnen 1. DnekTpoanHamMuka
1.1 | MaruutHoe nose. | [TocTOSIHHBIE MArHUTHI. [IpoBeneHrE SKCIIEPUMEHTA: U3YUEHUE

DneKTpoMarHuTHas
WHIYKIUS

B3aumoelicTBrUE TOCTOSTHHBIX
MarHuToB. MarHuTHoe 1oJie.
BekTop MarauTHOM MHAYKIWH.
[IpyHIMD cyneprnio3uuuu
MarHMTHBIX TToaeu. JInauu
MarHuTHOW MHAyKuu. Kaptuna

JIMHUA MarHUTHOW UHIAYKIAH OIS

IMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe€ 1oJje MpOBOJHUKA

¢ TokoM. Kaptrna nimaumn
WHYKIINU

MarHUTHOTO MOJIS JUIMHHOTO
PSIMOTO MPOBOJAHUKA U
3aMKHYTOI'O

KOJIbLIEBOTO MPOBOJIHUKA, KATYIIIKU
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBue mpoOBOHUKOB

MarHMTHOTO MOJISl KaTYIIKH C TOKOM;
UCCIIEOBAHUE JEUCTBUS TOCTOSIHHOTO
MAarHriTa Ha paMKy ¢ TOKOM;
UCCIIEIOBAHUE SIBJICHUS
AIEKTPOMArHUTHON UHYKIIHH.
OreHka aOCOIIOTHBIX U
OTHOCHUTEIBHBIX

MOTPEIIHOCTEN U3MEPEHUN
buznyeckux

BEJIMYUH.

OObsiCHEHHE IPUHIIUTIOB ICHCTBUS 1
ycIIoBUI 0€30MacHOT0 MPUMEHEHUS

IIOCTOAHHBIX MAarHuTOB,
SJICKTPOMArHuTOB, 3JICKTPOABUIATCIIA,

YCKOPUTENEH 3JIEMEHTAPHBIX YACTHLL,
VHIYKIIMOHHOW IIEYH.
Pemrenue pacu€THbIX 3a1a4
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C TOKOM.
Cuna Amnepa, €€ MOAYJIb U

HaIpaBJICHUE.
Cuna JlopeHia, €€ MOayJb U
HaIpaBJICHUE. [[BHKeHUE
3apsIKEHHOMN YaCTHULIBI B
OJIHOPOJHOM MAarHMTHOM TIOJIE.
Pa6ota cutel Jlopenria.
SBenue

AIEKTPOMArHuTHOM

nHaykuuu. [loTok BekTopa
MAarHUTHOW UHIYKIIUH.
DIIEKTPOIBUKYILAS CHIIA
WHYKIIH.

3aKkoH

3JEKTPOMAarHuTHOM

nHaykuuu Papanest.

Buxpesoe a5ekTpudeckoe mosie.
DIIEKTPOIBUKYILIAS CHUJIA
WHYKIIMUB MPOBOJHUKE,
JBHKYILEMCS TIOCTYTIATENBHO B
OJIHOPOJHOM MAarHUTHOM IIOJIE.
[IpaBuiio Jlenna.
NuayxtuBHOCTS. SIBNEHME
CaMOWHIYKIIUH.
DNEeKTpOABMKYLIAsCHTIA
CaMOUWH]TYKIIUH.

DHeprusi MAarHUTHOTO MOJIst

Ha IpUMEHEHUE POPMYII TEMBI
«MaruuTtHoe noue.
DneKTpoMarHuTHas

WUHTYKIIHS).

Pemienune kauecTBEHHBIX 3a/1a4

C OIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
ABJIEHUSI TeMbl « MarHuTHOE
noJie. JJIeKTpOMarHuTHas
WHIYKLIHS.

Onpenenenue HanpaBIEHUS
BEKTOPAUHIYKIIUH MAarHUTHOTO
IOJIS1 IPOBOJIHUKA C TOKOM, CHJIBI
Awmnepau cunsl JlopeHua.
PacnioznaBanue pusnaeckux
SIBJICHUIB Y4EOHBIX OIMbBITAX U
OKPYXKaOUIEN KU3HHU:
B3aMMO/JICHICTBUE MAarHUTOB,
AIIEKTPOMArHuTHAsI UHAYKIIUS,
JefiCTBUE MAarHUTHOTO MOJIA Ha
MIPOBOJAHUK C TOKOM H
JBUKYIIUKACS 3apsii.

AHanu3 3JIeKTPOMarHUTHBIX
SBJICHUIC HUCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHOM

1503010400507 8 Onucanue
V3YUYEHHBIX CBOWCTB BEIIECTB

U AIEKTPOMArHUTHBIX
SIBJICHUM C UCIIOJIb30BAHUEM
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KATYIIKUC TOKOM.
DIEeKTPOMarHuTHOE IOJIE.
TexHuueckue yCTponcTna
UIIPAKTUYECKOE
IIPUMEHEHUE: IOCTOSIHHBIE
MarHUTBhlI,
AIIEKTPOMArHuUTHI,

(bU3UYECKUX BEIMYWH: WHIYKITUS
MarHuTHOIO MOoJis, cujla AMmepa, cuiia
JlopeHnia, ”HAYKTUBHOCTh KaTYIIIKH,
AHEPrUs FNEKTPUUECKOTO U
MarHUTHOTOTIOJIEN
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Pasnea 2. KoJsie0anus v BOJIHBI

2.1

Mexanunueckue u
AIEKTPOMArHuTH
pIEKOJICOaAHUSA

KonebarenbHas cucrema.
CBoOoiHbBIE

MEXaHUIECKUE

KoJIeOaHUsl.
['apmMoHuueckue
koJjiebanus. [lepuon,
4acToTa, aMIUTUTYy1a U (aza
KoJieoanuit. [ Ipy>KuHHbBIN
MasITHUK.

MaremaTu4eCK1i MassTHUK.
YpaBHEHHE TapMOHUYECKUX
kosnebanwuii. [IpeBpamienue
DHEPTUUTIPY TAPMOHUICCKUX
KOJICOaHUSIX.
KonebarenbHbIi KOHTYD.
CBoOoHbIE
AJIEKTPOMATHUTHBIE
KOJIeOaHus B UICATbHOM
K0JIe06aTeTbHOM KOHTY]E.
AHAJOTUAMEKTY MEXaHUYECKUMH
u

AIIEKTPOMATrHUTHBIMU

kosnebanmsivmu. @opmyna TomcoHa.

3aKOH COXpAHEHUS SHEPTUU B
HIeaIbHOM K01e0aTeIbHOM
KOHTYDE.

HccenenoBanue nmapamMeTpoB
K0JIe0aTeTbHON CHCTEMBI —
NEePHO/1a,9aCTOTHI, AMIUTUTYIbI U
dbazsl

KoJieOaHu| (MPy>KMHHBIN
W/AIMMaTeMaTHICCKUI

MasITHUK).

HaGmronenue 3aTyXaroIuX
kojebanmii. VccrnenqoBanue CBOWCTB
BBIHYKJICHHBIXKOJICOAHUH.
Habmronenue pezonanca.
[IpoBeneHue sxciepuMeHTa:
WCCJICIOBAHUE 3aBUCUMOCTH
neproIaMalbiX Kojaebanuii rpysa

Ha HUTH

OT JIJTMHBI HUTU U MACCHI TPY3a;
UCCJIEIOBAHKE TTEPEMEHHOTO

TOKaB IICTIH U3

MOCJIETIOBATEIHHO

COEIMHEHHBIX KOHJIEHCATOoPA,
KaTYIIKAHA PE3UCTOPA.

Ouenka a0COTIOTHBIX u
OTHOCHUTEITbHBIX MOTPENTHOCTEH
U3MEpeHU (PU3NYECKUXBETUYNH.
OObsicHEHUE PUHIIUTIOB ACHCTBUS
WyCJIOBUI 0€30MacHOro
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[Ipencrasienue o
3aTyXaroNIMXKOJICOaHUSX.
BrinyxieHHbIE
MEXaHUYECKUE KOJIeOaHmsl.
Pe3onanc. BeinyX1€HHBIE
AJIIEKTPOMAarHUTHBIE
KoJjiebanus. I lepeMeHHbIN TOK.
CuHycouabHBIN IEPEMEHHBIN
TOK. MOIIHOCTbh EPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUJIBI
TOKA U HAMPSHKEHUSL.
Tpanchopmarop. [IpoussoacTso,
nepenava u norpedaeHue
JIEKTPUYECKON SHEPTUH.
DKOJOTUYECKUE PUCKU

IIpU IPOU3BOJICTBE
AIEKTPOIHEPIHH.

Kynberypa rcnosib3oBanus
3JIEKTPOIHEPI YU B
MTOBCEHECBHOMKU3HH.
TexHnueckue ycTponucTna
UIPAKTUYECKOE

MPUMEHEHUE:

AJIEKTPUYECKUN 3BOHOK,
TrE€HEPATOPIIEPEMEHHOTO TOKA,
JIMHUN

aNeKTponepeaayd

MIPUMEHEHUS SJIEKTPUUECKOTO
3BOHKA, T€HEPATOPANIEPEMEHHOTO
TOKA, JUHUM

AJIEeKTponepeaay.
Pemenue pacy€THbIX 3a71a4 C SIBHO
3aJIaHHON (PU3MUECKOU MOJIEITBIO

C UCIOJIb30BaHNEM OCHOBHBIX
3aKOHOBH (hPOPMYJI, OMTUCHIBAIOIIINX
MEXaHUYECKUE U
AIIEKTPOMArHUTHBIC KOJIeOaHUsI.
Onucanue MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX
KOJICOAHMIIC UCTI0IB30BaHUEM
(bU3UYECKUXBEITNYHH: TIEPUO]T

W 9acToTa

KOJIeOaHM, aMILTUTy1a U
(dhazakosie0aHmiA, 3apsa U

CHJIa TOKa

B TAPMOHUYECKUX
AIIEKTPOMATHUTHBIXKOJICOAHHUSX.
Pemenne xauecTBEHHBIX 3a/1a4

C OIIOPOM HA N3yUYEHHbIE
3aKOHBI,3aKOHOMEPHOCTH,
OTIHCHIBAIOIIIHNE

MEXaHUYCCKUE U
AIIEKTPOMArHUTHBICKOJICOaHMUS.
PaGoTa B rpynmax mnpu
MJIAaHUPOBAHUH, IPOBEJICHUHU U
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MIPOJIOJTBHBIC BOJTHBI.
WuTtepdepenius u
mudpaKkIsIMEXaHUIECKUX
BOJIH.

3BYK. CkopocTb 3BYKa.
['pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3BYKa.

DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus U31y4EHHS
3JIEKTPOMATrHUTHBIX BOJIH.
B3anMHasiopueHTanus BEKTOPOB
E, B,

V B DJIEKTPOMArHUTHOU BOJIHE.
CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH:OTpa)k€HUE, MTPEJIOMIICHHE,
NOJIApU3ALIMS,

nudpaxius,

uHTepdepeHIus.

CkopocThb

ANEKTPOMArHUTHBIX

BOJIH.

[Ixana JJIEKTPOMArHUTHBIX
BOJIH. IIpumenenue
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBs3H U
TeneBuAeHus. Pagnonokanus.
DIJIEKTPOMArHUTHOE

WHTEPIIPETALUY PE3yJIbTaTOB
ONBITOB, U AHAJIN3E
JOTIOJIHUTEIHHBIX UCTOYHUKOB
uH(pOopMaIUK TI0 TEME U
pesioMJIeHUs, UHTepdepeHInn U
Tu(dpakiMi MEXaHUYECKHUX BOJIH.
HaGmronenue cBsizu TpOMKOCTH 3BYKa
MBBICOTHI TOHA C AMIUIMTYION U
4acTOTOM KOJIeOaHUH,
3ByKOBOT'OPE30HAHCA.
HccaenoBaHue CBONCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHue,IpesIoMIICHHE,
MOJIsIpU3aIIus,

nudpakims, uHTephepeHITHS.
N3yuyenue yciioBui U3y4yeHUs
AJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOMOPHUEHTAIIUU BEKTOPOB

E, B,

U B DJIGKTPOMArHUTHOM BOJIHE.
N3yyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
UOBITY.

OOBsiICHEHUE MPUHITUTIOB ACHCTBUS
WYCJIOBUM 0€301acHOTO
MPUMEHEHUS MY3bIKATbHBIX
HHCTPYMEHTOB, YJIbTPa3ByKOBOU
JIMarHOCTUKHU
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3arpsA3HEHUEOKPYKAIOIIEN
Cpensbl.

TexHuyeckue ycTporucTa u
IIPAKTUYECKOE

IIPUMEHEHUE:

MY3bIKaJIbHbIE

UHCTPYMEHTHI,
YIBTPa3ByKOBas
JarHOCTUKA

B TEXHUKE U MEAULIMHE, paaap,
patuONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

B TEXHUKE U MEIUIIMHE, Paiapa,
paauonpuéMHUKa, TeJIEBU30PA,
aHTeHHsbl, Tenepona, CBYU-neun.
Pemenne pacy€rHbix u
KaueCTBEHHbIX3a]1a4 C OTIOPOil Ha
U3YYCHHBIC 3aKOHBI

Y 3aKOHOMEPHOCTH,

ONHCHIBAIOLIUE

pacnpocTpaHEeHUE MEXaHUYECKHUX
UAJIEKTPOMATrHUTHBIX BOJIH.
Hcnonws3oBanue

UH(OPMAITMOHHBIX TEXHOJIOTUIA

JUTSI TIOUCKA,

CTPYKTYPUPOBAHUS, MHTEPIPETAIIHH
UTIPEACTABICHUS HHPOPMAITUH

IIPH TIOITOTOBKE COOOIIICHUI

00 UCIOJIb30BaHUU
AJIEKTPOMArHUTHBIXBOJH B TEXHHKE.
Yyactue B JUCKyCCUU

00 PIIEKTPOMarHuTHOM
3arpsSI3HEHUHOKPYIKAIOIIEH CPEeIbl.
PaboTa B rpynmax mpu
IJIAaHUPOBAHHH,TPOBEICHUU U
UHTEPIPETALNNA PE3YIHTATOB
OTIBITOB ¥ aHAJIU3E JIOTIOJTHUTEIbHBIX
HUCTOYHUKOB

uH(OpMAaIUKU IO TEME
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2.3

Onrtuka

O -

['eomeTpuueckas onTuka.
[IpssmMonuHenHoe
pacnpoCTPAHEHUECBETA B
OJHOPOJHOM cpene. JIyu cBera.
To4yeuHbIN ICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
OTPa)KEHUS CBETA.

[locTpoenue

HU300paKEHUM B TIIOCKOM
3epkaie. [ Ipearomiienue ceera.
3aKOHBI ITPEJTOMIICHUS CBETA.
AOCOIOTHBIN

nokasarenp npenomsieHus. [lomHoe

N3yuenue sBiieHus

MOJTHOTO BHYTPEHHETO
OTPaXEHHUs, €ro

MIPUMEHEHUS B CBETOBO/IE.
N3yuenue monenen

MHKPOCKOTIA, TeJIECKOIIA.
[lonyuyeHne cnekTpa ¢ MOMOLIBIO
MPU3MBI U TUPPAKITUOHHON
pewmérku. M3mepenune nokaszarens
MPEIOMJIICHUSICTEKIIA.
HccnenoBanre CBOMCTB M300pakeHU M

60



denepanbHas padouas mporpamma | duszuka. 10—11 kiaccest (6a30BbIN yPOBEHB)

BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIn yron
MOJTHOTOBHYTPEHHETO
OTPAXKECHUSL.

HMucnepcust ceeta. Cla0KHBIN
cocraBOeioro ceeta. I[Ber.
Cobuparorniyie u paccenBarOIINe
nuH3bl. TOHKas auH3A.
DOKYyCHOE pacCTOSIHUE U
OIITUYECKAS CUJIa TOHKOMN
nuH3bl. [locTpoeHne
U300paXeHH B COOUPAIOIINX U
paccenBaroMX JUH3AX.
@OopMyIIaTOHKOM JINH3BI.
YBenudenue, JaBacMoe JIMH30M.
[Ipenenst

MPUMEHUMOCTH
r€OMETPUYECKOU

ONTHUKH.

BomnnoBas ontuka.
HNnurepdepenmusicera.
KorepeHTHbIC HCTOYHUKH.
VYcnoBust HabmOIEHUS
MaKCHUMYMOBH MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(DA3HBIX
KOT€pPEHTHBIXMCTOYHUKOB.

B JIMH3aX.

OObsicCHEeHUE MPUHLIUIIOB ACHCTBUSA
MyCJIOBHI 0€3011acCHOI0
MIPUMEHEHUS OUYKOB, JYTIbI,
dboToanmnapara,

MIPOEKIIMOHHOI0 armapara,
MHKPOCKOIIA, TEJIECKOIIA,
BOJIOKOHHOMOIITUKH,
TU(PpaKIMOHHON PENIETKH,
IOJISIPOUZIA.

Pemenune pacu€THbIX 3a1a4 ¢
SBHO3aJaHHOU (PU3NIECKOM
MOJENBIO

C HCIOJIb30BAHUEM OCHOBHBIX
3aKOHOBU (OPMYI Fr€OMETPUUECKON
ONTHUKH.

[TocTpoenue u onucanue
U300paKEeHMsI,CO3/1aBAEMOTO
IJIOCKUM 3€pPKaJIOM, TOHKOW JIMH30M.
Paccmotpenue npenenos
MPUMEHUMOCTH
F€OMETPUYECKONOINTHKHU.
Pacno3naBanue guznueckux
SABJICHUWB OIBITaX U OKPYKAIOUIEH
YKUA3HU: NIPSIMOJIMHEUHOE
pacrpoCcTpaHEHUE CBETA,
OTpa)KE€HHE, MPEIIOMIICHUE,
uHtepdepenmus, gudpakius u
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Hudpakius ceera.
JudpaximonHaspeméTka.
YcnoBue HaOIIOICHUS TIIABHBIX
MaKCHUMYMOB TIPH T1aJICHAN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PaKIUOHHYIO

pem€rky. [lonspuzanus

ceera. TexHnueckue

YCTPOMCTBA U

MPAKTUIECKOE

pPUMEHEHUE: 0UKH, JTyTIa,
dboToanmapar,

MPOEKIIMOHHBIN amnmnapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPaKIUOHHAS PEIIETKa,
NOJISIPOU

MOJISIPU3alIMs CBETA, IUCIIEPCHUS CBETA.
N3yuenue ycnoBun
HaOJII0ICHUSIMAKCUMYMOB U
MUHHAMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE
OT JIBYX CHH(]a3HBIX
KOT€PEHTHBIXMCTOUYHUKOB.
VYcnoBue HaOIIOIEHUS
IJIABHBIXMAKCUMYMOB TIPU
najieHuu

MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKITMOHHYIO PEHIETKY.
AHaJIN3 ONTUYECKUX SIBIICHUM

C MCIOJIb30BaHUEM 3aKOHOB:
3aKOH IIPSIMOJIMHENHOTO
pacIpOCTPaHEHUSACBETA, 3aKOHBI
OTPa)KEHUS CBETA, 3aKOHBI
MPEJIOMIICHUS CBETA.

Onucanue ONTHYECKUX
SBJICHUKC UCII0JIb30BAHUEM
bu3nIecKux

BCINYHH: CI)OI(YCHOG pPacCcCTOAHUC U
OIITHYCCKAas CHuJia JIMH3bI
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Htoro no pazneny 2
4
Pa3znen 3. OcHOBBI ClIENMAJIBHOM TEOPUU OTHOCUTEAbHOCTH (nasee — CTO)
3.1 | OcHoBBI 4 ['panuisl Pemenne kauecTBEHHBIX 3a/1a4
CIIeHAIBHOU MPUMEHUMOCTH C OMOpOM HA U3YUYEHHBIE
TEOpUH KJIACCUYECKOMN noctynateiCTO.
OTHOCUTEIBHOCTHU MEXaHHKHU. Hcnonb3oBaHue
[TocTynarsl cienManbHON TEOPUH WH()OPMAITMOHHBIX TEXHOJIOTUIH
OTHOCUTEIBHOCTHU: JUIS1 TIOUCKA,
WHBapUaHTHOCTbMOTYJIS CTPYKTYypHUPOBaHUs, UHTEPIIPETALUN
CKOPOCTH CBETa B BaKyyMe, UTIpEACTaBICHUS NHGOPMAIINH TPU
MPUHININ OTHOCUTEIBHOCTH MOATOTOBKE COOOIICHHI O TPaHUIIAX
ODUHIITENHA. MIPUMEHUMOCTHU KIIACCUYECKOMN
OTHOCUTENBHOCTD MexaHuku u ocHoBax CTO
OJTHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIIICHUE JITTUHBI.
OHEeprus U UMITYJIbC
PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MaccChl C SHEPTUEH U
HUMITYJIECOM
PEISATUBUCTCKOM
YaCTULBl. DHEPTUs MOKOS
Htoro no pazneny 4

Paznen 4. KanToBas pusuka
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4.1

DeMEHTBI
KBAHTOBOUOIITUKHA

®otonsl. Popmyna [Inanka
CBSI3UHEPTrUU (DOTOHA C €T0
YaCTOTOM. DHEPIHsl U UMITYJIbC
doToHa.

OTkphITHE U

UCCIIEJOBaHUE

dbotorddexra. ONbITHI

A.T'. CroseroBa. 3aKOHBI
dboTorddexra.

YpaBHeHue

OitHmeitna 1t porodrddekra.

«Kpacnas rpanuna»

dboroaddexra./[aBenne crera.

OIBITBI

I1.H. JIcGenena.
XHUMHYECKOE ACHCTBUE
cBeTa. TexHuueckue
YCTPOWCTBA U MPAKTUYECKOE
npuMeHeHue: (HOTOIIEMEHT,
dboToAATUMK, COTHEUHAS
OaTapesi, CBETOIMO/T

Hab6monenue gpororddexra
Ha YCTaHOBKE C IMHKOBOM

mIacTuHo.MccieqoBanue 3aKOHOB

BHemHero GoroaddekTa.
OOBbsicHEHNE OCHOBHBIX
MIPUHUIMUIIOBACHCTBUSA
TEXHUYECKUX YCTPOUCTB,
TaKHUX Kak: (POTOIIEMEHT,
dorogaruuk,conHeyHas Oarapes,
CBETOJUO/I; U YCIIOBUU UX
0€301acHOr0 MPUMEHEHUSIB
IIPAKTUYECKOM KU3HMU.
Pemenune pacu€rHbIx 3a1a4 ¢
SBHO3a/IaHHOU (PU3HUECKOMN
MOJIEJIBIO

C HCIMOJIb30BAHUEM OCHOBHBIX
3aKOHOBU (hOPMYII KBAHTOBOM
ONTHKHU.

Pemrenne kauecTBEHHBIX 3a/1a4
C OIIOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOU
ontuku.Pacrno3znaBanue
(bu3nYeCKuX SBJICHUN

B yU€OHBIX OMbITAX:
boToanexkTpuyeckuid 3P PeKT,
CBETOBOEaBJICHHE.

Onucanue N3y4eHHbIX
KBaHTOBBIXSIBJIICHUN U
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IPOIIECCOB
C HCTOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: CKOPOCTh
3JIEKTPOMArHUTHBIXBOJIH, AJTMHA
BOJIHBI U 4aCcTOTAa CBETA,
SHEPTHUS U UMITYJIbC POTOHA
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4.2

Crpoenue aroma

Mopens atoma TomMcoHa.
OmnsiTeiPe3epdopaa mo
paccessHUIO

a-gactull. [manerapnas
MozenbaroMa. Iloctynarsl

bopa.

W3nyyeHune u MoriomeHmue
(GhOTOHOBIPU MEPEXOJIE aTOMA C
OJIHOT'O YPOBHsI DHEPIMH Ha
npyroii. Buasl cnektpoB. Cnekrp

YPOBHEM 3HEprUMaTOMa BOJOPO/A.

BoJsiHOBBIE CBOKICTBA YACTHII.
Bounbine bponis.
KopnyckynsipHO- BOJTHOBOM
JyaJIu3M.

CnoHTta"Hoe 1
BBIHYKJICHHOEHU3Ty4YCHUE.
TexHn4eckue ycTpoucTBa

u IIPAKTUYECKOE
MIPUMEHCHHUE:

CIIEKTpaJIbHbBIN aHAIU3
(cmekTpocKoI), a3ep, KBAaHTOBBIM
KOMIIBIOTED

Nzyuenue monenu omnbita Pesepdopra.
[IpoBeneHne d3KCiepuMeHTa

no  HaONIOACHHUIO  JIMHEHYaToro
cnektpa. OreHKa aOCONIOTHBIX W
OTHOCHUTEJIbHBIX HOTPEIIHOCTEN
U3MEpPEHUHN (PU3NUECKUXBETNYMH.
N3ydenune moaenu aroma:

TomcoHa, IIaHeTapHOM MOJIEIIN
aToMa, MojienimatoMa bopa.

N3ydeHue criekTpa ypoBHEU
HHEpruMaToMa BOJOpOja.
OOBbsicCHEHNE IPUHLIUIIOB IEUCTBUSA

U YCJIOBHI 6€3011acHOTO

IPUMEHEHUS

CIIEKTPOCKOIIA, Ja3epa,
KBaHTOBOTOKOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE
3aKOHBL,3aKOHOMEPHOCTHU U
busnueckue

aBiieHus 1o Teme «CTpoeHue aroma.
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Pacnio3naBanue Gpuznyueckux siBICHUI
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JMHENYATOrO CIIEKTPa U3ITyUICHHUS.
AHaJIN3 KBAaHTOBBIX MPOLECCOB U
SIBJICHUM C UCTIOJIb30BAHUEM
noctyjaToB bopa

4.3

ATOMHOE 411pO

DKCIIEpUMEHTHI, I0Ka3bIBAIOIINE
CJI0’KHOCTb CTPOEHHUS SIAPA.
OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa no
ONPENEIICHUIO COCTaBa
PaIMOaKTUBHOTO U3ITyYEHUS.
CaoiicTBa anbda-, 6era-,
raMMma-u3iaydeHus. Bnusaue
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moznens snpa
['eiizenOepra-lBaneHko.

3apsan sapa. MaccoBoe 4ucio siapa.
N3oTonsI.

Anna-pacnan. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTHBHOIO
pacraja.

DHeprus CBsI3U HYKJIOHOB B sJIpe.
SlnepHbie CHUIIBI.

M3ydeHne SKCIepuMEHTOB,
JIOKa3bIBAIOIINX CI0KHOCTh CTPOEHUS
aTOMHOTO si7Ipa.

HccnenoBanne TpEKOB 4acTHIL

(o roToBeIM oTOoTrpadusim).
N3yueHue siiepHbIX CUIL, SIIEPHBIX
peakuuyii CHHTE3a U pacriaja,
TEPMOSIJIEPHOTO CUHTE3A.

N3yuyeHue HyKJIOHHOU MOJEIH sapa
['eitzenOepra-MBaneHko.

OOBbsicHEHHE YCTPOWCTBA U
MPUMEHEHUS JO3UMETPA, KaMEPbI
Buibcona, siiepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJYyYEHHbIC 3HAHUS, B T.4. O 3apsJe
Y MacCOBOM YHCIJIE SIApA.
Pacnio3naBanue GU3NUECKUX SBICHHMA
B YYEOHBIX OIBITaX U B OKPY’KaroIIeh
YKW3HU: €CTECTBEHHAS U HCKYCCTBEHHAs
PaaOaKTUBHOCTb.
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JledekT maccol sapa.
Snepneie peakuuu. JleneHue
VICUHTE3 SIIEDP.

S nepHpin peaxkrTop.
TepmosinepHsbliicunTes. [Tpobiembl
17} MIEPCIIEKTUBBI AJIEpPHOM
DHEPIEeTUKH.

DKOJIOTUYECKHE ACIIEKThI
ANEPHOUIHEPTETUKH.
DneMeHTapHbIe YaCTHIBI.
OTKpBITHENIO3UTPOHA.

MeToasl HaOIIOAEHUS U
pEruCTpalry JIEMEHTAPHBIX
YaCTHIL.

OyHIaMEHTAJIbHBIE
B3auMoaencTBus. EAMHCTBO
buznyecKoil KapTUHBI MUpA.
TexHuueckue yCTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:!
NO3UMETp, Kamepa Bunbcona,
SJIEpHBIN peakTop, aTOMHasi boMba

Onucanue KBaHTOBBIX SIBIICHUN U
ITPOLIECCOB C UCIIOJIBb30BAHUEM
(UBUYECKUX BEIMYMH: TIEPUOT
NOJIypacIa/ia, YHEPTHS CBSA3U ATOMHBIX
anep, n1eexT Macchl spa.
AHaIIN3 MPOLECCOB U SIBIICHUM

C UCIMOJIb30BaHUEM 3aKOHOB U
MTOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsA1a, 3aKOH
COXpPaHEHUS MAacCOBOI'0 YHCIIA,
noctynarel bopa, 3akoH
PaaMOAaKTUBHOIO pacIaja.

YyacTue B paboTe Kpyriaoro crojia
«DyHIaMEHTaJIbHbIE B3aUMOACHCTBU.

EnnncTBO Qusznueckoil KapTUHBI
MHUPAY.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTHH JJ1s TIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U
MpeACTaBICHNs HHGOPMAIINH TTPU
MOJTOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOW (PU3HUKHU B TEXHUKE
Y TEXHOJIOTUSX, SKOJIOTUYECKUX
aCIIeKTax sIEPHOW SHEPreTUKH

Hroro no pazneny

DN —
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Pa3znen S. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

D1eMEHTBI
aCTPOHOMUU
51
acTpopu3uK
51

7

Drarbl pa3BUTHS ACTPOHOMUM.
[IpuknagHoe u
MHUPOBO33PEHYECKOE3HAUCHUE
aCTPOHOMMUH.

Bun 38é3aH0r0 HebA.
Co3zBe3nus, apKue 3BE3/bI,
IUIAHETHI, UX BHIUMOE
NBIDKEHUE.

ComnHeuHnas cucTema.

Connue. ConHeuyHass akTUBHOCTb.

Nctounuk sueprun CosHia u
3BE3.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. lnarpamma
«CIIEKTpaJIbHBIN KJ1acC —
CBETHUMOCTBY». 3BE3/1bI TJIaBHOM
MOCJIEJOBATEIILHOCTH.
3aBHCHUMOCTD

«Macca — CBETUMOCTDY JIJIS
3BE3/ITJIaBHOM
MMOCJIEOBATEIHLHOCTH.
BHyTpeHnHee cTpoeHue 3BE3.
CoBpeMeHHBIE
MPEICTABICHHUS O
MIPOUCXOXKICHUH U BOJIIOIUN
ComHna 1 386311, DTallbl
JKA3HU3BE3 .

[ToaroroBka cooOIeHmi 00 3Tanax
pa3BUTHUA ACTPOHOMUH, O
MIPUKJIAJHOMHU MUAPOBO33PEHUECKOM
3HAYEHUU aCTPOHOMHH, O METOJAX
MOJTy4YCHHUS HAYYHBIX
ACTPOHOMHMYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMUH.

N3ydeHrne COBpEMEHHBIX
MPEJICTABICHUM O MMPOUCXOKICHUU
vaBosronu CoJIHITA U 3BE3I.
N3ydeHre TUIIOB rajakTHK,
paJHOTaIaKTUK U KBa3apoB.
N3yuenune nBuKeHUST HEOCCHBIX TEII,
ABOJIIOLIMU 3BE3] U BeeneHHoi,
MPOLIECCOB, MPOUCXOASIINX B
3BE3/1aX,B 3BE3HBIX CUCTEMAX,

B MEKTAIAKTUUECKOU Cpelie,
MacCIITaOHOU CTPYKTYpPHI
Bcenennoitf. O0bscHeHHE
pacupenus BeeneHHoHa OCHOBE
3akoHa Xab0ia.

[ToaroroBka K 00CYXACHHUIO
HEepelIeHHBIX MTPooJIeM
actponomuu.lIposenenne
HaOJII0/ICHU HEBOOPYKEHHBIM
rjaa3oM
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Muneunsii [lyts — Hama ['anakTuka.
ITonoxenue n ABM>KEHUE

Connuas ['anaktuke. TUsl
rajaKTHK.

PaguoranakTukuy u KBa3apsl.
UYEpHbIe NbIPHI B iApax raJIaKTHK.
Bcenennas. Paciumpenue

Bcenennoii. 3akon Xab60ma.
Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa.
PenukroBoensnyuenue.
MacmrabHast CTpyKTypa
Bcenennon.
MeTraraiakTuka.
Hepeménnnie mpobieMpl

dCTPOHOMUH

C MCTIOJIb30BAHUEM KOMITBFOTEPHBIX
MIPUJIOAKEHHUM ISl OTIPEICIICHUS

MOJIOKEHUSI HEOECHBIX

00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3/IHS

CeBepHOT0 NOMYIIAPUSIH SIPKHE
3BE3/IBL.

[TpoBenenune HaOIIOAEHUH B
teneckonJlyHbl, uranet, MiedHOTO
IlyTn.

VYyactre B TUCKYCCHH O HEPEIICHHBIX
npobyieMax aCTpOHOMHHU
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Hroro no pazneny

7

Paznen 6. O6001maoniee noBToOpeHne

6.1

O060011aro11I
ee
MOBTOPEHUE

4

O000111EH1E u
CHUCTEMATU3AIUSA COAEPHKAHUS
pa3zesioB Kypca

«MexaHukay,

«MonekynspHas ¢uzuka u
TEPMOJIMHAMUKAY,
«INEKTPOIMHAMUKA,
«Konebanwusu BoJHBD, « OCHOBBI
CIIELIMAIBHOU TEOpUHU
OTHOCHUTEIIbHOCTH,

«KBaHTOBas buznkay,
«INEeMEHThl  aCTPOHOMHUU U
acTpOPUZUKIY.

Posb ¢hu3uku 1 acTpoHOMUH B
AKOHOMHYECKOM,
TEXHOJIOTMYECKOM,COMATILHON U
ATUYECKOU cdhepax AesTeIbHOCTH
YEJIOBEKA, POJIb U MECTO (DM3UKHU
U aCTPOHOMUU

B COBPEMEHHOW HAYYHOM KAPTHUHE
MHUpAa, 3HAUCHHUE OMUCATEIIbHOM,

Yuyactue B AUCKYCCHUH O POJIN

(1)I/I?>I/IKI/II/I ACTPOHOMHUH B PA3JIINYHBIX

chepax IeaTeTbHOCTH YelIOBEKa.
IToaroroBka cooOIIEHHH O MeCTe
(du3znyecKoil KapTUHBI MUpPA B
PALYyCOBPEMEHHBIX
MPEICTaBICHU M

O MPUPOJIE.

Brimonnenune yueOHbIX 3aaHUH,
JIEMOHCTPUPYIOIINX OCBOEHHUE
OCHOBHLIX IMOHSITHH,
(bU3NYECKUX BEJIMUMH U 3aKOHOB
kypca ¢puzukul10-11 kmaccon
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CHUCTEMaTU3UPYIOIIE

11,00 BICHUTEIIEHOM

u

IPOTHOCTUYECKON (HyHKIMH
¢du3nueckoii Teopun, posb
buznueckoit Teopun B
dbopMupoBaHUU
MIPEICTaBICHUMN

0 usznyueckoit KapTUHE MUPA,
MECTO(PHU3UUECKON KapTUHBI MUPA
B 00ILIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUH O

npupojie

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

0 N W|h~
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10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
No Jlara uudpoBbie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaRanecKne M3ydeHHs  06Pa3oBaTENbHbIE
padoTsl padoThbl pecypcbl
®usuka — HayKa O IPUpPO/IE. bubnuoreka [JOK

HaqubIe METOAbI ITO3HAHUA
OKPY’KaIoIIero Mupa

https://m.edsoo.ru/ff0c32e2

Ponw u mecTo ¢pusuku B
(dbopMUPOBaHUN COBPEMEHHOM

but6mmoreka [IOK

2 . 1
HAyYHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU AeATEIbHOCTH JIIOICH
MexaHuueckoe JBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [IOK
nBwxenus. [lepemenienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpsIMOJIMHENHOE 1 bu6nuoreka [IOK
JBHXCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnmoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHue. Y CKopeHue 1 bu6nuoreka [IOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonnneitHOe TBHKEHHE.

7 I[EI/DKGHI/IG Mmare HHaHBHOﬁ TOYKH 1O 1 bubmmorexa IIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
ITpuaIun otHOCHUTENBbHOCTH | anmmnes.
8 I/Iie HI/IaJIbeIe CHCTEMBI OTCUETa 1 Bubmiorexa LIOK
pi N ) https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
9 Macca tena. Cuina. [Ipunnun 1 bubnorexa LIOK

https://m.edsoo.ru/ff0c3be8
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Cynepno3uimu cuil. Bropoit 3akon
Hprorona a1 MaTepuanbHOU TOYKH

Tperuii 3akoH HeroToHa miis

bu6mmoreka [IOK

10 MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOTO TAroreHus. Cuna

11 TSYKECTH. HGII))BaSI KOCMMYECKast bubmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwita ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenust. KoadpunmienT Tpenus.

13 Cuna cgnpomBneI({quf){ ;pn I[BI/IE(GHI/II/I buGmnorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENA. bu6nuoreka [JOK
MowmeHnT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPIOIO Tesa
HNMnynbsc MmaTepuabHONM TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE BUXKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHeprust MarepuanbHON bu6nuoreka [IOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPIUU
[TorennmanesHas 3HEPTHUSL.

[ToTeHumanbHas YHEPrUs 0
17 I[G(bOplI\l/[I/IpOBaHHOﬁ E[)pym?llgfl}.’r bubmorexa HOK
https://m.edsoo.ru/ff0c461a
[TorenuuanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMITH
[ToTeHunanbHple ¥ HENOTEHIIMAIbHbBIE
18 cuibl. CBsI3b pabOTHI bu6nuoreka [IOK

HCMIOTCHIHMAJIBHBIX CHJI C UBMCHCHHUCM
MEXaHUIeCKOM OHCPIur CUCTEMBI TCII.

https://m.edsoo.ru/ff0c478c
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3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruu

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3u pabOThI CHIIBI C
U3MEHEHUEM MEeXaHUYEeCKOU OHCPIrUun
Tella Ha MPUMEPE PaCTIKCHUS
PE3UHOBOTO JKI'YTa»

20

KonTtponsHas pabora o Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nsxkenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
1 TBEPJIBIX TEIl

23

Macca monekyin. KonnyectBo
BemectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. Illkxana remneparyp
Lenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU
JIBU)KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona

bubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akon [anpToHa. 'a30BbIC 3aKOHBI

28

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH MEXKTY
napamMeTpamMu COCTOSIHUS
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Pa3peKEHHOTO ra3a

M3omporieccrl B HI€aIbHOM Ta3e U UX

Bbubmunoreka LIOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 crocoObI e€ n3MeHeHus. KoimuecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunae! renonepenaun bubnorexa LIOK
https://m.edsoo.ru/ff0c5¢36
| Ve e Bumorra 1O
p N https://m.edsoo.ru/ff0c5¢c36
Terutonepenave. AauabaTHbIN mpoiecc
[IepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bu6nuorexa [IOK
33
MIPUMEHEHUE K U30ITpoIieccam https://m.edsoo.ru/ff0cSefc
Heo6
o | Lo sponecon BuGoresa 10K
PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKH
35 [Mpunuun nevicreus u KI1J1 remoBoit bubnuoreka [JOK
MAITUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIJIOOHEPTEeTUKU
38 O6o6mmaromuii ypok «MolekymsipHast but6mmoreka [IOK
¢buzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHast pabota mo teme
39 ((MOJIpeKyJIHpHEH ¢dusuka. OCHOBBI bubmmorexa LIOK
) https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHUS. bu6nuorexa LIOK
Wcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHTEIIbHAS bu6mmorexa [IOK
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BJIAKHOCTh BO3/1yxa. HachleHHbIi
nap

https://m.edsoo.ru/ff0c64d8

TBépnoe teno. Kpucramimueckue u
amopdHbIe Teaa. AHU3OTPOIHS

bubmunoreka LIOK

42 o
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
KkpucTauibl. COBpEMEHHbBIE MaTEPHUAIbI
IInaBieHne U KpUCTAIIN3AIINS.
43 VY nenbHast TGHJII())Ta nnaBne:Hﬁ bubmiorexa IIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
but6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OanaHca hitps://m.odsoo.rw/f0c6820
DiexTpu3anus Tel. DIEKTPUIECKUN
45 3apsan pIIBaLllst[a JIEKT I/I‘II;CKI/IX Bubmnorexa HOK
DAL p https://m.edsoo.ru/ff0c6bec
3apsi/ioB
IIpoBOoAHUKH, JUAIIEKTPUKU U
46 né)n HOBO,HHI/?KI/I 3aK£H COXpaHEHUS Bubmnorexa HOK
yrip ’ p https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsijia
BsaumoneiicTBue 3apsaoB. 3aKoH
47 K HOHaHTOqeqHLIﬁ I;J'II[GKT MYSCKUH Bubmorexa LIOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nons. [IpuHIMn cynepno3unuu bu6nuoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
Pabora cuit 2eKTpoCTaTHYECKOro
49 MOJIS HOTGHHI/IaJ'IpPaSHOCTB Bubmnorexa HOK
) ’ https://m.edsoo.ru/ff0c6100
[IOTEHIIAATIOB
IIpoBOIHHUKY U TUAJIEKTPUKU B
50 3J'IpeKT iCTaTquI([:KOM noILe Bubmiorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPpOHUIIAEMOCTb
51 OnekTpoéMkocTh. KoHniencatop buGmnorexa [JOK

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTH TIJIOCKOTO
KOHJEHCAaTOpa. JHEPrus 3apsHKEHHOTO
KOHJIeHCaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabora "M3mepenne
INEKTPOEMKOCTH KOHJeHcaTropa"

54

[IpuHIMI nEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHud. [[0OCTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist
y4dacTKa Lenu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTUHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yueHne CMEIIaHHOTO COSAMHEHHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHET0 COMPOTUBIICHUSI

0.5

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

59

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
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[TomynpoBoIHUKH, UX COOCTBEHHAS U

61 npuMecHas mpoBoauMocTs. CBOMCTBa 1 bu6nuorexa [IOK
p—n-nepexona. [lonmynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopHI
DNEKTPUYECKUM TOK B paCTBOPAx U

62 pacriaBax 3JICKTPOJIUTOB. 1 bubmmoreka [JOK
DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U 1 bubnuoteka [JOK
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DJeKkTpudecKre npudopsl U

64 YCTPONCTBA U UX MTPAKTUIECKOE 1 bubmmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0maromuii ypok 1 bu6nuoreka [JOK
«INEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme

66 «Qnekrpocraruka. [locTosHHbII 1 bu6nuorexa [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»

67 PesepsHbiit ypok. KonTponbHas 1 bu6nuorexa [IOK
pabora 1o Teme "IIeKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maomuii ypok 1 bubmmoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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11 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Konrponbhbie ITpakTavieckue fd[syqemm :)Iﬁl()l:ll;OBaTeJIbeIe
padoThI padoTbI pecypebi
[TocTostHHBIE MATHUTHI U X

1 B3auMoOAeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMU
MarauTHO€E 10JIe MPOBOIHHUKA C

) ToKOM. OnbIT OpcTena. 1 bubmmoreka [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 1 bubmmoreka [JOK
MardUTHOTO IOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.

4 Jlaboparopnas pabota 1 1 bubanorexa [HOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBHKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubnnorexa [HOK
Cuna Jlopenna. Pa6oTa crutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHuTHOW uHAYKuu. IJ1C 1
WHIYKIHAU. 3aKOH AJIEKTPOMAarHUTHON
nnaykiuu dapanes

, Jlaboparopnas pabota BuGmorexa LIOK
«HccnenoBanue IBiIeHUSI 1 1

AJIEKTPOMArHUTHON MHIYKLIUW»

https://m.edsoo.ru/ff0cal50
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NunykTuBHOCTH. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKLINH.
DOHeprusi MarHUTHOTO TOJISI KATYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTBI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTULl,
VMHyKLIIHOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
noJse. DIeKTPOMarHuTHAasE HHIYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa mo teme
«MarsuTHoOe 1nozJe.
DIeKTPOMarHuTHAsE WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
Kosebanus. ['apMoHnUeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH
MeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JUITMHBI HUTH U MacChl rpy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE
BHGKTpOMaI‘HI/ITHBIe KOHGGaHI/ISI B
HJICATEHOM KO0JIe0aTeTbHOM KOHTYPE.
AHaJIOFI/ISI Menc;[y MCXAHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUur B UACAIIbHOM
KOJIeOaTeIIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KosieOaHusX. BoIHYXIeHHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86
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MeXaHu4decKue Kojiebanusa. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KOJIeOaHus

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIIIUTYTHOE U
JIEHCTBYIOLIEE 3HAYECHHUE CHIIBI TOKA U
HaIpsKEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHUE 3IEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro TOKa,
JINHUH JJIEKTponepenay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ncnosnb3oBanus
JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU

21

MexaHu4ecKre BOJTHBI, YCIOBHS
pacrpoctpanenus. [lepuon. Cxkopocthb
pacrpoCTpaHeHHS U JIJTHHA BOJHBIL.
[Tonepeynblie ¥ MPOIOIBHBIE BOTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBoKcTBa U ckopocTsh. [lkana
ANEKTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[TpuHIUTIB paIuOCBS3U U
TCIICBUACHUNS. PaBBI/ITI/Ie CpeI[CTB
cBs3u. Pagnosiokanuys

25

KontponbHas padota «Konebanus u

bu6mmoreka [IOK
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BOJIHBI»

https://m.edsoo.ru/ff0cc6f8

[IpsamonnHelHOE pacipoCTpaHEHHE
CBETa B OJTHOPOJHOM Cpee.

bu6mmoreka [IOK

26 Toyeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpakenue cBeTa. 3aKOHbI
27 OT;)a}KeHI/IH ceera. [loctpoenne bubmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHM B TUIOCKOM 3€pKalie
IIpenomnenue ceera. [lonHoe
o BHYTpeHHee oTpaxeHue. IIpenenpHblil bubmmoreka [JOK
YT'OJI TIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 Jlabopartopnast pabora «M3mepenune bubanorexa [HOK
[10Ka3aTelist IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
30 JIH3E. <D0pM}IjJ1a TOHKOM JII:/IHBH. bubmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlabopartopHnas pabota
31 «MccneqoBanne CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
3 6enoro csera. LIer. JlaboparopHas
pabora «HabmroneHue aucnepcun
CBETa»
33 Wutepdepennus ceera. Audpaxius bubnuoreka [IOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexa [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckne MpuOOPHI M YCTPOUCTBA U
YCIIOBUSI UX 0€30MaCHOT0 MPUMEHEHHUS
36 I'panu1IBI IPUMEHUMOCTH bubnuoreka [IOK

KJIacCCUYEeCKOM MexaHuKu. [TocTynarsl

https://m.edsoo.ru/ff0cf862
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CIIEIMAIbHON TEOPHUH
OTHOCUTCIBbHOCTH

OTHOCUTENBHOCTh OTHOBPCMCHHOCTH.

Bbu6nmuoreka [JOK

37 3aMeIJIeHre BPEMEHH M COKpaIIeHUE https://m.edsoo.ru/f0cfad2
JUTAHBI
38| o, Comn s & weprneii n Bumorexa LIOK
TABL. p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOS
K 0 (0) .
39 Octons cieuastol Teopt Bumorexa LIOK
1 p https://m.edso0.ru/ff0cf610
OTHOCUTEIBLHOCTH
40 ®oronsl. opmyna [1nanka. Jneprus bubmmoreka [IOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffO0cfel16
OTKpBbITHE U HCCIIEN0BAHUE
bu6mmoreka [IOK
4l (poroappexra. Ombirer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3 %
p | Segorsbem vmeme B LOK
o ’ https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gortosdpdexra
.0 IT. H.
43 lelzggeggae C)]Z:quanqel;zgeb I eicTBUE bubmorexa LIOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHECHHUE:
44
dboTodrmeMeHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogaens aroma Tomcona. OnbITHI
46 Pesg (dopaa mo paccesHUIO 0-9acTh bubmorexa LIOK
PPOpA P . https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aTOMa
47 [Toctynarter bopa bubmuoreka [JOK
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https://m.edsoo.ru/ff0dOafa

48

W3zny4enue u noriomeHue GoToHoB
IIPH NIEPEXOJE aTOMA C OJTHOTO YPOBHS
SHEPIUM Ha Ipyroi. Buasl criekTpos

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIe cBoOiicTBa yacTull. BoIHEI
ne bpoinst. KopnyckynsipHo-
BOJIHOBOM nyanu3M. COHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paOaKTUBHOCTU. OMBITHI

Pesepdopna mo ompeneneHuio cocrapa

PAaaAOAKTUBHOI'O U3JTYUCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BrnusHue
PaMOaKTUBHOCTH Ha KUBBIC
OpraHHU3MBbI

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiryyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B SJpE.
Snepubie peakuuu. S nepHbii
peaktop. [IpobremMbl, mEPCTIEKTUBEIL,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
HEPTeTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «®@yHI1aMeHTalIbHbIE
B3auMogercTBUA. EnNUHCTBO
(bu3nIecKoil KApTHUHBI MUPa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro ne6a. Co3sesnus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BHIUMOE
nBrokenne. ConHeyHas cCUCTeEMa
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56

Comnune. CoHeuHast akTUBHOCTD.
NcTtounuk sHepruu CosHua u 3BE31

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
ctpoeHue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

58

Muneunsiit [Iyte — Hama [Manaktuka.
ITonmoxxenue u gsuxkenue CoaHIA B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B Apax raJlakTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonrtponbHas pabota «1EeMEHTHI
aCTPOHOMHUH U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois dusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON B
THUYECKOU cepax NesITeTbHOCTH
yeJIoBeKa

63

O6o0maromuii ypok. Poms u mecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o0maromuii ypok. Posb
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 pu3nuecKon
KapTUHE MHpa

65

O6o06mraromuit ypok. Mecto
(bU3UIECKOI KapTUHBI MUPA B 00IIIEM
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Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IPUPOAE

PesepBHbIil ypok. MarHuTHoOe nosie.

66 1
DNeKTpOMarHuTHas UHAYKIUS
PezepBHbiii ypok. Ontuka. OCHOBBI

67 CHeluaIbHON TeOpun 1
OTHOCHUTEIIbHOCTH

o | ommbor Kemmogms, | B LOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[NPOT'PAMME
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denepanbHas pabouas mporpamma | Ous

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

JInnua YMK B. A. KacbsiHoBa. ®usnka (10-11) (B):
1. ®wmsuxka. 10 kmacc. bazoBerit ypoBeHb. YueOHuK (aBTOp B. A. KachsHOB)

2. ®usuka. 11 xnacc. bazoBblit ypoBenb. YueOHuK (aBTop B. A. KachsaHOB).

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®wmsuka. 10 kmacc. bazoBrrit ypoBeHs. Metoaudeckoe mocobue (aBtop B. A. KacbsHOB).

2. @usuka. 11 knacc. ba3oselii ypoBeHs. Metonnueckoe nocobue (aBrop B. A. KacesiHOB)

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bu6moreka I{OK https://m.edsoo.ru
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