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OenepanbHas pabouas mporpamma 1o yueoHomy mnpenmery «Duszukay (6a30BbId
ypoBeHb) (mpenmeTHas o0nactb «EcTecTBEeHHO-Hay4YHBbIE TMPEAMETHD) BKIIOYAET
MOSICHUTEIBHYIO 3aIUCKY, COAEpKaHNE 00yUEHUS, TUTAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS
nporpaMmbl 1Mo (U3MKe, TEMaTHYECKOEe IUIAHUPOBAaHUE, TMepedeHb (Koaudukatop)
pacupeieNieHHbIX MO KjaccaM MpOBEPSIEMbIX TPEOOBAHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTebHON MPOrpaMMBbI CpEHEro 001Iero 00pa3oBaHus U JIEMEHTOB
coziepKaHus 0 (PU3HUKe.

[TosicHuTenpHas 3amucKa OTpakaeT OOIMMe e U 3aJaud HU3ydeHUs (PU3MKH,
XapaKTEPUCTUKY TMCUXOJOTMYECKUX MPEINOCHUIOK K €ro M3Y4YeHHIO0 O0y4arolUMMCH,
MECTO B CTPYKType Yy4eOHOro IuIaHa, a TakKe MOAXOAbl K OTOOpYy Ccolep:KaHus,
K OIPE/ICNICHUIO INIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydeHUSI PACKPBIBACT COJEPIKATENbHBIE JIMHUH, KOTOPHIC
peayiaratoTcs JUisi 00s3aTebHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHus.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTPAMMBbI 1O (U3UKE BKIHOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3YyJIbTaThl 3a BECh IMEepuoja OOy4YeHHS Ha YpOBHE
cpenHero obmero oOpa3oBaHUs, a TaKXKe MPEAMETHBIC TOCTHXKEHHUS O00ydarouierocs
3a KaXIbli TOJT OOy4YEeHHSI.

IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o gusrke 6a30BOro YpoBHS Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHuUsI
pa3paboTaHa Ha OCHOBE IOJIOKEHUI U TPeOOBAaHUM K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOMU
oOpazoBarenbHOl mporpammel, npencraBieHHbix B GI'OC COO, a Takxke ¢ yd4eToM
(denepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS U KOHLIETILIMY NPENoaBaHus y4eOHOro
npenmera «®Pusuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanuu,
peanu3yoImMX OCHOBHbIE 00pa30BaTENbHbIE TPOTPAMMBI.

Coneprkanue porpamMmsl 1o GU3HMKe HAmpaBiieHO HAa GOPMUPOBAHNE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOyuvarommxcs 10—11 kmaccoB mpu oOydyeHMH HX (PU3UKe
Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATENBHOCTHOrO moaxoxaa. I[Iporpamma
no ¢usuke coorBeTcTByeT TpeboBanusiMm GI'OC COO Kk miaHUPYEMBIM JTUYHOCTHBIM,
MpPEeIMETHBIM M METANpEeAMETHBIM pe3yJibTartaM OOYy4YeHHUs, a TaKXKE€ YUHUTHIBAET
HEOOXOJUMOCTh pealu3alMyd MEXIPEJAMETHBIX CBA3eH (U3UMKH C €CTECTBEHHO-
Hay4YHbIMU y4e€OHBIMU TpeaMeTamMu. B Hell onpenenstoTcss OCHOBHBIE LIEIH U3y4EeHUS
¢u3MKM Ha YpOBHE CcpeaHero oOiero oO0pa3oBaHMs, IUIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUSI Kypca (PU3UKU: JTUYHOCTHBIC, METAIpEIMETHbIE, MPeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (usmkKe BKIIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3MKKM Ha 0a30BOM YPOBHE, B TOM
YHCIIe MPEAMETHBIE PE3yIbTaThl MO roJaM 00y4deHuUs;

cozepxkanue yueoHoro npeamera «dusuka» no rogam o0yyeHHsI.
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[Iporpamma mo Qu3MkKe MOXKET ObITh HMCIOJb30BaHA YUHUTEISIMU KaK OCHOBA
IUIA COCTaBJEeHMsI CBOMX paboumx mporpamm. [lpu paspaboTke paboueid mporpammsl
B TEMAaTUYECKOM IJIAHUPOBAHUH JIOJKHBI OBITh YYTEHBI BO3MOKHOCTH UCIOJIb30BAHUS
AJNIEKTPOHHBIX (IUQPPOBBIX) 00pPa30BATENBHBIX PECYPCOB, SBISIOMIUXCS  y4eOHO-
METOIMYECKIUMU MaTepuanamu (MyJIbTUMEIUUHBIE POTPAMMBI, JIEKTPOHHbIE yUeOHUKH
U 3a/JJa4HUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyallbHbIE JIAOOPATOPUU, HIPOBBIE
MPOrpaMMbl, KOJJIEKIUMU LU(POBBIX 00pa3oBaTeNbHBIX PECYPCOB), PEATU3YIOIIUMHU
TUIAKTAYECKUE BO3MOXHOCTH HWH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
CoJIepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.

[Iporpamma 1o (uszmke NpegocTaBiIsIeT BO3MOKHOCTD JIJISl peaTU3alluu Pa3IndHbIX
METOIMYECKUX MOJIXO0/I0B K OpraHu3aluu 00yuyeHus: (Gu3NKe IpHU yCIOBUHU COXpPAaHEHUS
00s3aTeIbHON YaCTH COJIEPKAHUS Kypca.

du3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KayeCTBE
y4eOHOTO mpeaMeTra B IIIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHHM
00 oxpyxawmem Mupe. [lIkonbHBIE Kypc QU3UKH — CHUCTEMOOOpPA3yrOIINi
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PM3HUECKHE 3aKOHBI JIeKAT
B OCHOBE IIPOILIECCOB W SIBJICHUN, H3y4yaeMbIX XUMHEH, Ouosorueit, Guanyeckoi
reorpadueii U actpoHommueil. lcronb3oBaHne W aKTUBHOE MPUMEHEHUE (PU3NUECKHUX
3HAHUM OMpeaeNsaeT XapakTep W pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, I[IOJYyYEHHS HOBBIX MaTEpUaJIOB
C 3aJlaHHBIMU CBOMCTBaMU M Apyrux. M3ydenwe (uU3MKM BHOCUT OCHOBHOM BKJIAJ
B (OpMHpOBaHHE  €CTECTBEHHO-HAy4YHOM  KapTUHBI  MHUpa  OOydYaroIIMXcCA,
B (popMUpOBaHUE YMEHUN MPUMEHSATh HAYUHbIA METO/] TO3HAHUS TTPU BHITTOJTHEHUU UMHU
y4eOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca (hu3uKY JU1sl YPOBHSI CPEHETO O0IIETro 00pa3oBaHusl MOJIOKEH Pl
UJel, KOTOPbIE MOKHO PACCMaTpPUBaTh KaK MPUHLIHUIIBI €70 OCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEW Kypc SBIAETCS JIOTHYECKH
3aBEPILICHHBIM, OH COJEPXHUT MaTephall U3 BCEX pa3leioB (DU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEMl Matepuan Kypca Gpusuku oObeTuHeH
BOKpYT ¢usnueckux Teopuil. Bemymmm B Kypce sBiseTcs (HOpMHUPOBAHHE
NPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoesa eymanumapusayuu. Peanuzanus wuAew MpeAnosiaraeT HCIoIb30BaHHE
T'YMAaHUTApHOT'O MOTeHIMaa (PU3MYECKON HayKH, OCMBICIICHUE CBSI3HM PAa3BUTUSA (PUBUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH MU
HKOJIOTMYECKUMU TTPOOIIeMaMHu.

Hoes npuxnaomoii nanpasnennocmu. Kypc (usnku mnpeanonaraer 3HaKOMCTBO
C IUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YyUYECHHBIX TEOPHIA
Y 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercsl HIOCPEACTBOM BBEICHHUS JIEMEHTOB COJIEpKaHUS,
MOCBAILIEHHBIX JKOJOIMYECKUM MpoOeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
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C pPa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKXKe OOCYXICHHS MPoOJIeM palMOHAIBHOTO
MPUPOJAONOIB30BAHUS U SKOJIOTHIECKON O€30MacHOCTH.

CrepHEBBIMU DJIEMEHTaMU Kypca (HU3UKM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi sBIsIOTCS  (u3uueckue Teopuu (popmMupoBaHHEe TPe/CTABICHUN
O CTPYKType€ MOCTpOCHHsI (PU3NYECKON TEOpHH, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPUPOJIE, I'PaHUIAX NPUMEHUMOCTU
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOILIECCOB).

CuHcTeMHO-IeATEIbHOCTHBIN MOJX0 B Kypce (PU3MKU peamu3yeTcsl Mpexie BCero
3a CYET OpraHU3aluy HKCIIEPUMEHTAIBHON NesATENbHOCTH o0yyatomuxcs. J{ns 6azoBoro
YpOBHS Kypca GU3UKH — 3TO UCTOIB30BAaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB 1 J1a00paTOPHBIX pabOT, KOTOPHIE B MporpaMMe 1o (pru3nKe 00beTuHEHBI
B OOIIHNII CIIMCOK yUEHUYECKUX MPAKTHUECKUX padoT. Brienenne B yka3aHHOM MepevHe
nabopaTopHbIX pabOT, MPOBOAMMBIX JUISI KOHTPOJS M OIICHKH, OCYIIECTBIISAETCS
y4acTHHKaMU 00pa3oBaTelbHOTO Mpolecca UCXO0/s U3 0COOCHHOCTEN TUIAHUPOBAHUS U
ocHaieHust kabunera pusuku. [Ipu 3TomM oOecneunBaeTcs oBiajieHHe O0YyYarOIIMMUCS
YMEHUSIMH  NPOBOJUTh KOCBEHHBbIE HW3MEpPEHUS, MCCIEAOBAHUSA 3aBUCUMOCTEN
(pU3nYECKUX BETMYUH U IOCTAHOBKY OIBITOB IO ITPOBEPKE MPEIOKEHHBIX THIIOTES.

Pemenrie pacueTHBIX U Ka4eCTBEHHBIX 3aj[a4 C 3aJIaHHON (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIEE TMPUMEHSATh H3YyUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO
pazzena Kypca, Tak U MHHTETpUpYsl 3HAHUS U3 Pa3HbIX pa3aenos. s KauecTBEHHBIX 3a7a4
MPUOPUTETOM SBIISAIOTCA 3aJaHusi Ha OOBSCHEHHE MPOTEKaHUs (PU3NUECKHX SBICHUN
U TIPOLIECCOB B OKpYXKalolled »KU3HU, TpeOyromme BbhIOOpa (U3MUECKONH MOAEIH
IUIS CUTYalluy TPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanuamu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHOro nporecca 6a30Bblil ypoBEHb Kypca (PU3HKU Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHusl JOJKEH M3Y4yaThCs B YCIOBHUSAX IMPEIMETHOrO KaOMHeTa (hU3MKU
WIH B YCJIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO
nukina. Hamuuue B kabuHeTe (U3MKM HEOOXOIUMOIo JabopaToOpHOro 0O0OpYI0BaHUS
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMme mo (U3MKe YUYEHHYECKUX MPAKTHUYECKUX
paboT U AEMOHCTPAIMOHHOTO 000pYAOBaHUS 00S3aTENIBHO.

JlemoHCcTpanonHoe o0opyoBaHue POPMUPYETCSI B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJILHOM  JIOCTaTOYHOCTH M  OO€eCleYyuBaeT IOCTAHOBKY TMEPEUMCICHHBIX
B Iporpamme Mo (U3MKe KIHOYEBBIX JEMOHCTpAIMi IJii UCCIIEJOBAHMS H3Yy4aeMbIX
SBJICHUN U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUUYECKUX
MIPUMEHEHUU.

JlabopaTopHoe oOopymoBaHME JJII  YYCHHUYECKHUX  IPAKTUYECKUX  paboT
dopmMupyeTcsi B BUJ€ TEMAaTHYECKHX KOMILIEKTOB U OOECIEUNBAETCA B pacuere OJHOro
KOMIUIEKTa Ha JABYX oOydamommuxcs. TeMmaTnyeckue KOMIUIEKTHI JabOpaTopHOTo
000pyI0BaHUs TOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM HCIIOIb30BAaHUH aHAIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJIC
U dpoBBIX Jab0paToOpuil.

OCHOBHBIMHU LIENIAMH U3Y4YeHUs1 GU3HKHU B 0011eM 00pa30BaHUU SBISIOTCS:
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dbopMupoBaHUE MHTEpPECAa U CTPEMJICHHUS OOYyYaIoIMXCs K HAYYHOMY H3yUYECHUIO
MPUPO/IbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABIEHUH O HAay4HOM METOJAE IO3HaHHS W (QOopMUpOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBIICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHMSI KakK pe3yJibTara HW3yYEeHHS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCIOJIB30BAaHHEM (PU3MUECCKUX
3HAHUU U HAYYHBIX I0KA3aTEIbCTB;

dbopMupoBaHue TpeACTaBICHUM O PO GUBUKH JUIST  Pa3BUTUA  APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TE€XHOJIOTUM.

JlocTuxeHrue OTUX 1iededl 00ecleunBaeTcs pelIeHUeM CIEIYIOMUX —3a/aad
B MIpOIIeCcCe U3yUeHMs Kypca (PU3UKHA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

npUOOpETeHNE CHUCTEMBl 3HAHUN 00 00mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, JIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MPUMEHSTh TEOPETHUYECKUE 3HAHUS ISl OOBSICHEHUS
bu3uYecKUX SABJICHUNM B TNPUPOJAEC U ISl MPUHSATUS TPAKTUUECKUX PELICHUM
B IMOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB PEIICHMS PAa3IMYHBIX 33/lad C SBHO 3aJaHHON (U3HYECKOU
MOJIENIbIO, 337124, TOAPa3yMEBAIOLIUX CAMOCTOSTEIHHOE CO3/1aHne (PU3NIECKON MOJIENH,
aJICKBaTHOM yCJIOBHSIM 3a/1a4H;

NoOHUMaHue (PU3UYECKUX OCHOB U MPUHIIUIOB ACHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPEIY;

OBJQJICHUE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS UM IPOBEACHUS
(Gu3HYeCKuX HKCIIEPUMEHTOB, aHAJIM3a U WHTEpHIpeTanud UHGOPMAIK, ONpeeIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3/laHUE YCIOBUU JUIsl Ppa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JI€SATEIBHOCTH.

OO6miee 4yuCiIO 4acoB, PEKOMEHJIOBAaHHBIX ISl M3yuyeHus ¢u3uku, — 136 4dacos:
B 10 kimacce — 68 yacoB (2 yaca B Hegento), B 11 knacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemelii B mporpamme 1o Gu3rKe nepedeHb J1a00paTOPHBIX U MPAKTUIECKUX
paboT SABJISETCS PEKOMEIOBAHHBIM, YUUTENb JIEJIAeT BHIOOP MPOBEJACHUS Ja00paTOPHBIX
paboT U OMBITOB C YUYETOM UHAMBUAYAJIbHBIX OCOOEHHOCTEN 00yYarOIIMXCS.

JIroOast paboyasi mporpaMma JIOJKHA MOJHOCTHIO BKIJIIOYATh B ce0s CoAep:KaHUe
JTAHHOM MPOTPaMMBI IO (PU3HUKE.

B otnmenpHBIX caydasx Kypc Gu3uKy 0a30BOTO YPOBHS MOXKET M3Yy4aThCsl B 00bEME
204 gaca 3a nBa rojga oOydenus (3 1 B Hemenmto B 10 u 11 xjaccax). B stom cnydae
YBEJIMYMBAETCS HE MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIB3YETCS yUUTEIEM
JUIST U3y4YEHHUsST BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TpoduIeM OOydeHUs,
Y YBEJIMYMBAETCS yueOHas Harpy3ka, OTBOAMMAs Ha U3yYCHUE MEXaHUKU, MOJICKYJISIPHOM
GU3MKKH W DIEKTPOJMHAMHKH, 32 CUYET PACHIUPEHHS 4YHhcia Ja0OpaTOPHBIX padboT
HCCJIEI0OBATENILCKOTO XapaKTepa U YPOKOB PEIICHHS KAYECTBEHHBIX U paCUETHBIX 3a/1a4.
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COAEPXAHUE OBYYEHMUA

10 KJIACC

Paznen 1. ®uzuka u MeTOIbI HAYYHOT0 MO3HAHMS

®usuka — Hayka o npupoze. HayuHnble MeTOnbl O3HAHMS OKPYKAIOIIETO MUpA.
Ponb 3kcniepuMeHTa 1 TEOPUH B MPOLIECCE TO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (QHU3MYECKUX SBICHHA U TpoleccoB. HayuyHble THUMOTE3bI.
®dusnyeckue 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHHMOCTH (PU3NYECKHX 3aKOHOB.
[IpuHUIMD COOTBETCTBUSL.

Ponbs u Mecto ¢u3uku B GOpMUpPOBAHUU COBPEMEHHON HAay4YHON KapTHUHBI MUpA,
B IIPAKTUYECKON IEATENBHOCTH JIFOACH.
Jlemoncmpayuu

AHazorossle U IUPPOBbIE U3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe BrxeHrne. OTHOCUTEILHOCTh MEXaHUYECKOT 0 JIBMKeHus. Cucrema
orcuera. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeAHsIsA CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuajbHOW TOYKH, HX TMPOEKIMM Ha OCU CHUCTEeMbl KoopauHar. CrokeHue
NEPEMEILECHHUN U CIIOKEHUE CKOPOCTEM.

PaBHOoMepHOE U paBHOYCKOpEHHOE TpsSMOJMHEHHOE JBWKeHHE. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, MyTU U MEePEMEILICHUST MaTepruaibHON
TOYKH OT BPEMEHH.

CBobOonHOE nmafieHue. Y CKOpeHue CBOOOTHOTO TaJIeHUSI.

KpuBonuneininoe nuxeHue. [[BHKEHHE MaTEpUAIbHOM TOYKM MO OKPYKHOCTH
C IOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTh. [leprnon
u yactota oOpanienus. LleHTpocTpemMuTensHOe yCKOpEeHue.

TexHuueckue ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETP, JBHKCHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE MEPE/Iavu.

Jlemoncmpayuu

Mopnenp cUCTEMBI OTCYETA, WUIKOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUSL.

[IpeobOpazoBanue ABUKEHUH C UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGnionenune nBwkeHust Tena, OpOIIEHHOTO TOJ yIJOM K  TOPU3OHTY
Y TOPU30HTAJILHO.

N3mepenne yckopeHus CBOOOTHOTO TaACHHUS.

Hanpasnenue cKopocTH Mpy ABUKEHUHU IO OKPYKHOCTH.
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Vuenuyeckuii sxcnepumenm, 1abopamoptule pabomol

N3yueHne HepaBHOMEPHOTO JIBHKEHUS C LIEIBIO OMPEAECICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHONIEHUS  MEXAY  MOYTSAMH, TMPOWJCHHBIMA  TEJIOM
3a MOCJIEI0OBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JBHKEHUH
C HA4aJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne nABMKEHUA MIAPUKA B BSI3KOM JKUJIKOCTH.

N3ydenue nBrkeHUs Teaa, OPOIIEHHOTO TOPU30HTAIILHO.

Tema 2. /lunamuxa

[Ipunuun otHocurensHocTu [amuies. Ilepsbiii 3akoH HeroTona. MHepunanpHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unuu cuwi. Btopoit 3akoH HbroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuia tsokectu. IlepBasg kocmMuyeckass CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckojbxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUSI U cuia TpeHus mokos. Koaddumument tperus. Cuia
CONPOTHUBJIEHUS MIPU ABUKECHHUU TeJA B )KUAKOCTH UJIU Ta3e.

[TocTymarenbHOe 1 BpamaTeIbHOE ABUKEHUE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaueHus. 1lneuo cumel. YcinoBus paBHOBECUS
TBEPJIOTO TEIA.

TexHuyeckue yCTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: MOIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune naepuum.

CpaBHeHHE Macc B3aMMO/IEHCTBYIOIIUX TEJl.

Bropoii 3akoH HerotoHna.

Nsmepenne cu.

CnoxxeHue CHIL

3aBUCUMOCTH CHJIBI yIIPYTOCTH OT AePOopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U T1aJICHUMU.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHS TBEPAOro Teya. Buibl paBHOBECHS.

Vuenuueckuii oxcnepumenm, rabopamopnule pabomul

N3yuenue nBrxeHnst Opycka 1o HAKIIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJ  YIOPYTOCTH, BO3HUKAKOIIMX B IPYKHUHE
U PE3UHOBOM 00paslie, OT ux aedopmaiuu.

HccnenoBanue yciioBril paBHOBECHUS TBEPIOTO TENA, UMEIOLIEr0 OCh BPAILICHHUSL.

Tema 3. 3akonbl coOXpaneHUusn 6 MexXaHukKe

Nmnynbe maTepuanbHOM TOUKM (Tea), CUCTEMbl MaTepUANIbHBIX ToueK. MImysbe
CUJIbl M M3MEHEHUE HMIyJbCa Tejla. 3aKOH COXpAaHEHUs HUMIyJibca. PeakTuBHOE
JBUYKEHUE.
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Pa6ota cuiibl. MOLITHOCTD CHJIBL.

Kunernueckass »Heprus MarepuanbHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON DHEPTUMU.

[TorenumanbsHas sHeprud. [loTeHumanbHas sHEPrus ynpyro aeQopMUPOBAHHOM
npy>kuHbl. [loTeHnnanpHas SHEprys Tejaa BOJIU3U MOBEPXHOCTH 3eMITH.

[ToTeHunanpHble U HENOTEHUIUATbHBIE CUITBL. CBSI3b paOOThI HEMOTEHIIUAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON YJHEPTUH CUCTEMBI TEJI. 3AKOH COXPAHEHHSI MEXaHUYECKON
DHEPIUU.

Yipyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIEp,
IIPY>KUHHBIN IUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXEHUE.

[lepexo mOTEHIIMATBHOM SHEPTUH B KUHETUYECKYIO U O0paTHO.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3y4enne abCOMIOTHO HEYTIPYTOTO yAapa C MOMOUIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsA3u pabOThI CUJIBI C U3MEHEHUEM MEXAHUYECKOW SHEPIUM Tela
Ha IIPUMEpPE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paszpnes 3. MoJiekysipHasi Gu3uKka 4 TePMOAUHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe — aBwxkenue. Juddysua.  Xapakrep — IBUKEHUSA
Y B3aUMOJICMCTBUS 4aCTHUIl BenlecTBa. Moiesin CTpOEHHS ra30B, KUJIKOCTEN U TBEPIBIX
Tel U OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE ITHX Mojeneil. Macca u pa3Mepsl
moznekyl. KonnuectBo BemectBa. [loctositnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkana Ttemmeparyp
Llenscus.

Mopenb uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UICATBHOIO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpeiHe KMHEeTUUECKOU
SHEPruM TEIUIOBOro NBHKeHUs yacTul rasza. lllkama temneparyp KenpBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akon J[lamproHa. W3omponecchl
B MJICAJIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paguueckoe npencrabiieHue
U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCcTpoiicTBa U MPaKTUUECKOE MPUMEHEHHUE: TEPMOMETP, OHapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA, POTOrpapuu MOIEKYI
OPraHUYECKUX COCTUHECHUMN.

OmnbIThl 10 JUGPY3UH KUIKOCTEN U Ta30B.
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Mopens 6pOYHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIICCTBOBAHNE MEKMOJICKYIISIPHOTO B3aMOICHCTBUSI.

Moieib, HIUTFOCTPUPYIOIIAS TIPUPOTY JABJICHHSI ra3a Ha CTGHKH COCY/Ia.

ONBITHI, WILTIOCTPUPYIOIINE YPABHECHUE COCTOSHUS UI€aTLHOTO T'a3a, U30IPOIECCHI.
Yuenuueckuii sxcnepumenm, rabopamophule pabomaol

OmnpeneneHne Macchl BO3AyXa B KJIIACCHOW KOMHATe Ha OCHOBE M3MEPEHUI 00beMa
KOMHATBHI, IaBJICHUS ¥ TEMITepaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXK/Ty ITapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO ra3a.

Tema 2. Ocnosvlt mepmoouHamuKu

TepmonuHamMuueckass cucrema. BHYTpeHHSAsT SHEprus TEPMOJUHAMHYECKOMN
CUCTEMBI M CHocoObl ee m3MeHeHus. KomnuecTBo TernoTel M paborta. BHyTpeHHss
SHEPrusi OJJHOATOMHOI'O MEAIbHOIO rasa. Buabl Teronepeaauu: TEIIONPOBOJAHOCTD,
KOHBEKI[USA, U3JydeHUe. YJenbHas TEMJI0EMKOCTh BemlecTBa. KoJlM4yecTBO TEIIOTHI
[IpU TeIonepeaaye.

[Tonsitue 06 agnadbarnom nporiecce. [1epBriit 3akoH TepmoanHamMuku. [Ipumenenue
NEpPBOTr0 3aKOHAa TEPMOJMHAMUKH K H3ompoleccaM. ['paduyeckas WHTEpHpeTaius
paboThI raza.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTUMOCTh TPOLIECCOB B MPUPO/IE.

TernoBble MamuHbl. [IpuHIUTIBEL AeCTBUS TeIUIOBBIX MamuH. [IpeobpasoBanus
SHEPTUH B TEIJIOBBIX MammHax. KoahdumueHT noie3Horo AeCTBUS TEIIIOBOW MAITUHBL.
[Huxn KaprHo u ero ko3hduimeHT mose3Horo ACHCTBUA. DKOJIOTHYECKUE MPOOIIEMbI
TEIUIOAHEPTETHKH.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: ABUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEH SHEPTHH Teja MPU COBEPIIECHUH PaOOTHI: BBUIET MPOOKH
13 OyTBUIKM TIOJ JCHCTBUEM CHKATOTO BO3MyXa, HarpeBaHue d(pupa B JTaTyHHOU TPyOKe
MyTeM TPEHUs! (BUACOIEMOHCTPALIHS).

N3MeHeHnne BHYTpeHHEW >Hepruu (TemmepaTypbl) Tena Ipu TeIvlonepenaye.

OmnbIT 0 anabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHHUBOM).

Mogenun mnapoBodl TypOWHBI, ABUTATENsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii oxcnepumenm, 1abopamopnule pabonul

N3mepenne yaenbHOM TEMII0EMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeuwiecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u koHueHcarus. Vcmapenue u kuneHue. AOCOIIOTHAs
M OTHOCHUTENIbHAs BIJIAXKHOCTH BO3Ayxa. HaceimeHHsld map. YaenpHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JIABJICHHUS.

10
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TBepnoe teno. Kpucramnmyeckue u amopgHble Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKugkue  kpuctamibl. CoBpemMeHHbIE  Marepuaibl. [lnaBieHue
U KpUCTaJTU3aIus. Y IeabHas TerioTa miaBieHus. Cyonmumanus.

YpaBHEHHUE TETIOBOrO OanaHca.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: TUTPOMETP U MICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMU IIOJYYEHUS COBPEMEHHBIX MaTepUalioB, B TOM YMCIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTHU.

Habmonenue HarpeBaHus U MUIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenne OTHOCUTENIbHOM BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. JiaekrpoanHamMuka
Tema 1. Inekmpocmamuka

DIIeKTpU3auusl Tel. DJIEKTPUUYECKUU 3apsi. JlBa BuAa 3JIEKTPUUECKHUX 3apsiIOB.
[IpoBOOHUKY, AUAIIEKTPUKH U MOJYIPOBOJAHUKH. 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO
3apsa.

Bzaumopeiicteue 3apsiaoB. 3akoH Kynona. TouyeuHbId SIEKTPUYECKUN 3apsi.
DnekTpuueckoe nosie. HanpspkeHHOCTh anekTpudeckoro noiist. [IpuHuun cynepno3uimu
AJIEKTPUYECKUX TTOoJIeN. JINHUM HANIPSIKEHHOCTH 3JIEKTPUYECKOIO MOJISL.

PabGora cun snekrpocratuyeckoro mojig. [loreHuman. PazHocTh MOTEHIMANIOB.
[IpoBOIHMKM UM AUAPIEKTPUKH B IJIEKTPOCTATHUECKOM Toje. JludnekTpuyeckas
MMPOHULIAEMOCTb.

OnektpoeMKkocTh. KoHaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATOPA.
DHeprus 3apsKEHHOTO KOHAEHCATopa.

TexHu4yeckrue yCTpOMCTBA M  MNPAKTUYECKOE NPUMEHEHHE: JJIEKTPOCKOII,
ANEKTPOMETP,  DJICKTPOCTATHUECKasl  3allliTa,  3a3€MJICHHE  DJICKTPOINPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII ACUCTBHUS AJIEKTPOMETPA.

BzanmopencTBre Ha3NEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[TpoBOAHUKY B 3JIEKTPOCTATUUECKOM TTOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKU B SJIEKTPOCTATHYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUJIOIIAN IJIACTHH,
PaCCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHeprus 3apsKEHHOTO KOHIEHCATopa.

11
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Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwi
N3MepeHune 3J1eKTpOeMKOCTH KOHAEH CaTopa.

Tema 2. Ilocmoannstii 3n1ekmpuyeckuil mox. Toku 6 paznuunvix cpeoax

DIIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHMS IEKTPUUYECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsioxkenue. 3akon Oma a1t yyacTka LETu.

DNEKTPUYECKOE  CONPOTUBIICHHWE.  YAEIBHOE  CONPOTHBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaAIEIbHOE, CMEIIIAHHOE COEMHEHNE TPOBOJHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxoyns—JIeHnia. MomHOCTh 3JEKTPUUECKOTO
TOKa.

DJIEKTPOJIBUKYILAsl CUJIa U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 117151 IO THOM (3aMKHYTOM ) JIeKTpuueckoi rienu. KopoTkoe 3amMbIkaHHeE.

DJNIeKTpOHHAsI TPOBOJIUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BaKkyyme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! M MPUMECHAS POBOAUMOCTD MOTYITPOBOTHUKOB.
CgoiictBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAX M pacIlIaBax dIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JTUCCOIMALNS. DIIEKTPOIIU3.

DNIeKTPUYECKU TOK B razax. CaMOCTOSITEIbHBI U HECAMOCTOSTEIBHBIN pa3psil.
Monuus. [1na3zma.

TexHuueckue ycTpoicTBa U NPakTUUECKOE NPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKA, DJIEKTPOHATPEBATENIbHBIE MPUOOPHI, FJIEKTPOOCBETUTEIIbHbBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIICHMS, BaKyyMHBIM JHMOJ, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI, MOTYIPOBOIHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HANPSKEH U

3aBUCHUMOCTh COMTPOTUBIIEHUS HUIMHAPUUYECKUX MPOBOAHUKOB OT JJIMHBI, IIOLIATU
MONEPEYHOr0 CEYEHUs U MaTepualia.

CwmenianHoe COeIMHEHUE MPOBOTHUKOB.

[IpssMoe  u3MepeHHe  ANeKTpPOABMKYyIIeH  cuibl.  KopoTkoe — 3aMbIkaHUE
rajbBaHUYECKOI0 PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBJICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTD JEKTPOTIUTOB.

HckpoBoil pa3psia v MpOBOJMMOCTb BO3AYXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3ydeHne cMEeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne >IeKTpOABMKYLIEH CHUJIbI HWCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue snexrposusa.

12
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MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kjacce OCyIIeCTBISETCSA C YYETOM
COJICPKATENIbHBIX MEXIPEAMETHBIX CBSI3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, rumnores3a, puznueckas BEJIMYHUHA, 3aKOH, TEOPHS,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISIMPOBaHNE, MOIENb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CUCTEMbl ypaBHEHWH, JTWHEWHas (QyHKIus, napabona,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMHU: CUHYC, KOCUHYC,
TQHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPbl U HX
MPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocus: mexaHuueckoe ABMIKEHHUE B KUBOM Tmpuponae, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB (BUJIBI TEIUIONEpPEAauH, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIEeCTBAa, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPHABIX TEJ, KUIKOCTEH U Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJIEKTPOJIUTUUECKAS TUCCOLUAIINS, TAJIbBAHUKA.

l'eoepacghus: BNaxxHOCTH BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHuEe JIBUKEHUU C UCIOJIH30BAaHUEM MEXaHU3MOB, YYET
TPEHUSI B TEXHUKE, MOMIIUITHUKK, HWCIOJB30BAaHWE 3aKOHA COXPaHEHUS HMITYJIbCa
B TeXHHUKE (pakeTa, BOJIOMET W JIpyTue), IBUraTejlb BHYTPEHHErO CTOpaHUs, MapoBas
TypOuHa, OLITOBOM XOJI0IUIbHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJyYEHUSI COBPEMEHHBIX
MaTepualioB, B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, IJIEKTPOCTATHYECKAS
3aluTa,  3a3eMJICHHE  DJIEKTPONpPHOOpPOB,  KCEPOKC,  CTPYMHBIA  TMPHUHTED,
3JIEKTpOHArpeBaTelIbHbIC TPUOOPHI, DJIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TaJIbBaHUKA.

11 KJTIACC

Pa3znen 4. JinekrpoanHamMuka
Tema 3. Maznummnoe noJie. IneKmpomMacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHuThl. B3anmonelcTBME NOCTOSHHBIX MarHUTOB. MarHuTHOE
nosne. Bekrop MarHuTHOM WHAYKUUH. [IpuHUMI Cynepno3ulu MarHUTHBIX TOJIEH.
JIvHUM MarHuTHOM MHAYKUMH. KapTHa TMHUA MarHUTHON UHIYKIWH MOJIS TOCTOSIHHBIX
MarHuTOB.

MarnutHoe 1moJsie MpoBOAHUKA ¢ TokoM. KapTuHa JMHUN MUHAYKIIMM MarHUTHOTO
TOJIs1 NIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneicTBre NPOBOAHUKOB C TOKOM.

Cuna AmMnepa, ee MOZyJib U HallpaBJICHUE.

Cuna JlopeHua, ee MOAyJib W HampaBlieHHE. J[BUXKEHHE 3apsyKEHHOW YaCTHIIBI
B OJTHOPOJIHOM MarHUTHOM noJjie. Pabota cumsl Jlopenna.

SIBneHME BIEKTPOMAarHUTHOM MHAYKIMH. 1I0TOK BEKTOpa MarHWTHONW WMHIYKLUU.
DIIEKTPOIBUKYIIAS CUJIa MHAYKIMA. 3aKOH 3JIEKTPOMarHuTHOM nHAyKuuu Papajes.
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BuxpeBoe  onexktpuyeckoe — mone.  OJEKTPOABMIKYINAs ~ CHJIA  MHIYKIUU
B NPOBOJIHUKE, IBMKYIIEMCS ITOCTYNATEIbHO B OAHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTS. SBneHue  CaMOMHIYKLUH. DNEeKTpOABUKYILAS cuiia
CaMOMHIYKIIUH.

OHeprusi MAarHUTHOI'O MOJISL KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MATrHUTHI,
ANEKTPOMArHMTBI, 3JIEKTPOJABUTATENb, YCKOPUTENN SJIEMEHTAPHBIX YaCTULI, MHAYKIIMOHHAS
neYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIJIOHEHUE PTEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIvHAKM MHAYKIUMY MarHATHOTO MOJIS.

B3anmoneiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIIa Ha MOHBI DIIEKTPOJIUTA.

SIBNIeHME 2IIEKTPOMArHUTHOW MHAYKIUU.

[Ipasuiio Jlenna.

3aBUCUMOCTDb DJIEKTPOABWKYIIEH CHJIbI MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBneHNE CAaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3ydyeHne MaraHuTHOTO MOJISI KATYIIKU C TOKOM.

Hccnenosanue neicTBrs IOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHNS 2JIEKTPOMArHUTHON MHIYKIIMU.

Paznen 5. KosieOanusi 4 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KOJ1e0aHus

Konebarenbhas cucrema. CBOOOIHbIE MEXaHUYECKUE KoJieOaHus. ["apMoHnUecKue
konebanus. [lepuon, yacrora, ammuryaa u ¢asza koiaedanuil. [IpyKUHHBIN MasTHUK.
MareMaTuyeckuii MasiTHUK. YpaBHEHHE rapMoHMueckux kosieOanuid. [IpeBpamienHue
SHEPTUHU TTPU TAPMOHUIECKUX KOJICOAHUSX.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B UACATBHOM
KOJIeOATeTbHOM KOHTYpE. AHAJIOTUSI MEX]Y MEXaHHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUsSI SHEPIUU B HUJCATBHOM
K0J1e0aTeIbHOM KOHTYDE.

[IpeacraBiaenne o 3aryxaloumx KoJieOaHUsX. BbIHYXIeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHYX/I€HHBIE 3JIEKTPOMarHuTHBIC KOJIeOaHMUsI.

[TepemennbIil TOK. CUHYCOUAIBHBIN MIEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKA. AMIUIUTYIHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS.
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Tpanchopmarop. IlpousBoacTBO, mnepenadya U NOTPeOJICHHE DIEKTPUUECKOM
SHEPruu. OKOJOTMYECKHE PHUCKU TpU MPOU3BOACTBE 3JeKkTposHepruu. KynbTypa
UCIIOJIb30BaHU 3JIEKTPOIHEPT U B TOBCEITHEBHOM KU3HMU.

TexHuueckue ycTpoicTBa M MpakTHUYECKOE MPUMEHEHUE: dJIEKTPUUECKUN 3BOHOK,
reHepaTop MePeMEHHOTO TOKa, TUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

Uccnenosanue apaMeTpoB Kosie0aTenbHON CUCTEMBI (MpyKUHHBIH
WJIM MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aryxaromux KojieOaHui.

UccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJIEOAHUM.

Habmronenue pezonanca.

CBoOOAHBIC 2JIEKTPOMATHUTHBIEC KOJICOAHMSI.

OcuumiorpaMmbl — (3aBUCUMOCTH  CHJIBIL TOKA W HANpPSDKEHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pesonanc mpu  mocienoBaTebHOM — COCIUWHEHWH  PE3UCTOpa,  KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens JIMHUY dJIEKTporepe1adun.

Vuenuueckuii axcnepumenm, 1abopamopHule pabomoi

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHU Ipy3a Ha HUTHU OT JIJTMHBI
HUTHU U Macchl Irpy3a.

Uccnenoanue nepeMeHHOro TOKa B IIEMU U3 MOCIEAOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbLE 0JIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U AiauHa BOHbL. [lonepednsie u npoonbHbie BoaHBL. UHTEpdepentus
U AUPaKIUsI MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. Bbicota TonHa. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIOBUSI M3Iy4YEHHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, v B snekrpoMarHutHOi BojHe. (CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaK€HUE, TMpeJIoMIICHUEe, Toysgpu3aius, AudpaKuus,
untepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[[lkama SIEKTPOMArHUTHBIX BOJH. lIpUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI pauOCBsI3U U TeNeBUACHUS. Panuonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuuyecknue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE. MY3bIKaJIbHbIC
UHCTPYMEHTHI, YyJIbTPA3BYKOBas [IMArHOCTMKA B TEXHUKE M MEOULHHE, pajaap,
paaMoONPUEMHUK, TEJIEBU30p, aHTEHHA, Tesiedon, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpPOCTPAHEHHUE MOMIEPEUYHBIX U TIPOAOIBHBIX BOJIH.

Konebmromieecs Teso Kak HCTOYHUK 3BYKa.

Habmronenue orpaxxeHus U NpeIoMIICHUSI MEXaHUYECKUX BOJIH.
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Habntonenue nunteppepeHunn v qudpakiiuii MEXaHUYECKUX BOJIH.

3BYKOBO pe30HaHC.

HaOntonenue cBA3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM M 4aCTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, MNPEIOMIIEHHUEC,
noJisipu3arus, TMPpaxius, THTEPPEPEeHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsamMonuHeHOE paCIpOCTPaHEHHUE CBETA B OJTHOPOJHOU
cpene. JIyd ceeta. TOUEUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOoHBI OTpaxeHus cBera. l[locTpoeHune u300pakeHUN
B IUIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI TMPEIOMIICHUS CBETa. AOCONIOTHBIA IOKa3aTeNb
npenomiieHus. I[lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii  yron MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiioxHbli cocTaB 6enoro ceera. L{ger.

CoOuparomuie u pacceuBaronve JUH3bL. ToHkas jauH3a. DOKYCHOE pacCTOSHUE
M ONTHUYeCKas cwia TOHKOW mawmH3bl. [locTpoeHWe u300pakeHW B COOMpPAIONTUX
M pacceuBarOUMX JiMH3aX. @OopMmylia TOHKOM JIMH3BL. Y BEIHWYECHHUE, J1aBa€MOE
JIMH30M.

[Ipenenbl TPpUMEHUMOCTH T€OMETPUIECKON ONITHUKH.

BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE UCTOYHHKU. Y CIOBUSA
HaOJII0IEHUST MAKCUMyMOB U MUHHUMYMOB B HHTEP()EPEHIIMOHHOM KapTHUHE OT JIBYX
CUH(}A3HBIX KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus ceta. Judpakmmonnas pemietka. YcaoBuUe HAOIONCHUS TIaBHBIX
MaKCHUMYMOB IPHU NaJCHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

Texnuyeckue ycTporcTBa U MPAKTHYIECKOE PUMEHEHUE: OUKH, JIyTia, oToanmapar,
IPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU paKIIMOHHAS
pelIeTKa, MOJIAPOU/I.

Jlemoncmpayuu

[IpsmosniiHEiHOE  paclpOCTPaHEHHE, OTPAXKEHUE W IPEIOMIICHHE  CBETA.
OnTtuyeckue mpruOOpsI.

[TosmmHOE BHYTpEeHHEE OTpaxeHne. Moiesb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmronenue nuarepdepeHImm crera.

Habmonenue audpakiuu cBera.

Habnronenue qucnepcuu cBera.

[TosmyueHnue cnekTpa ¢ MOMOILBIO TPU3MBI.

[Tonyuyenue criekTpa ¢ TOMOUIbIO AUPPAKIUOHHON PELLIETKH.

Habmronenue nonsipusaiu cBeTa.
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Vuenuueckuii oxcnepumenm, rabopamopnule pabonul
N3mepenue noka3aress NpeJoOMICHHS CTEKIIa.
Uccnenosanue cBOMCTB N300pakeHU B TMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI cIeNUAIbHON TEOPUN OTHOCUTEJIbHOCTH

['paHnubl NPUMEHUMOCTH KJIACCUYECKOM MexaHuku. l[locryiarel crienuanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJS CKOPOCTHM CBETA B BaKyyMe,
MPUHIUII OTHOCUTEIBHOCTH DWHIITEWHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM U COKpaIllCHHE
JUTUHBL

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJIBCOM PEISATUBUCTCKOM YACTUIIBI. DHEPTUS TTOKOSI.

Paszpnen 7. KBantoBas ¢pusuka
Tema 1. dnemenmol K6AHMOBOI ONMUKU

®otonbl. Popmyna Ilnanka cBsizu sHepruu (POTOHA C €ro 4acTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢orodpdexra. Onbitel A.I'. CroneroBa. 3akoHbI
doroadpdekra. VYpaBHenue OnHmTeHHa I poTtoddpdekra. «KpacHas rpaHunan
dororddekra.

JlaBnenue cBera. OnbiTel I1.H. Jlebenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE MpUMEHEHUE: (HOTODIEMEHT,
dboTomaTUMK, COIHEUHAas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(¢QheKT Ha YCTaHOBKE C IMHKOBOM TLTACTHHOM.

Hccnenosanue 3axkoHOB BHEMIHET0 (GoTodddexra.

CBeToano.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnbiTel Peszepdopna mo paccessHUuIO 0-4acTHII.
[Tnanerapuas mozaens atoma. [loctynater bopa. U3nydenne u nornorenne GOTOHOB IpH
IepeXo/ie aToOMa € OJIHOI0 YPOBHS SHEPTUH Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEN
SHEPruM aTomMa BOAOPOJa.

BonnoBeie cBoiictBa wactuil. Bonubel ge bpoitnsg. KopnyckynspHO-BOIHOBOM
Ty JTA3M.

CrnoHTaHHOE U BBIHYXKJEHHOE U3TyUYEHUE.

TexHuyeckue ycTpoWCTBa U MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPAJbHbIA aHan3
(ciexTpockor), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpenenenne IIMHBI BOJIHBI Ja3epa.
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HalGmronenue muHeiyaThIX CIEKTPOB U3ITyYCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomul
Habmronenue nuHeyaTroro cnekrpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpeITHE
paanoaktuBHOCTH. OmnbIThl Pesepdopna mo ompeneneHuro coctaBa pajgrMOaKTHBHOIO
uznydenusi. CpolicTBa anbda-, Oera-, raMMa-u3iydeHus. BiusiHue pagnoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpbiTue TpoTOHa W HeWTtpoHa. Hyknonnas wojens sapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsbl.

Anbda-pacnaa. DNEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnai. I'aMMa-u3iydeHue.
3aKOH paJMOaKTUBHOI'O pacmaja.

DHeprus CBA3U HYKJIOHOB B siipe. SnepHblie cuibl. Jle@ext maccel apa.

SnepHsle peakuuu. JleneHue U CUHTE3 sIep.

Anepnsiii peakrop. TepmosiaepHsiii cuaTe3. [IpoOGaeMbl M IEPCIIEKTUBHI SSPHOM
OHEPreTUKHU. DKOJIOTUYECKNE ACIIEKTHI SIJEPHON IHEPIrEeTUKH.

DneMeHTapHble YacTUlbl. OTKPBITUE O3UTPOHA.

MeTo b1 HAOMIOEHUS U PErUCTPALMK AIIEMEHTAPHBIX YaCTHIL.

@dyHaaMeHTalIbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pU3nMuecKoi KapTUHBI MHUpA.

TexHuueckue yCTpOWCTBA U INPAKTHYECKOE IPUMEHEHME: JO3UMETp, Kamepa
BuiibcoHa, siiepHblil peakTop, aroMHas 6omMoa.
Jlemoncmpayuu

CueTynK HOHU3UPYIOIIMX YaCTHLI.
Vuenuueckuii oxcnepumenm, 1abopamopnule pabonul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM oTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH

Otanbl pa3BUTUS acTpoHOMUU. [IpUKIagHOE M MHPOBO33PEHUECKOE 3HAUYECHUE
aCTPOHOMMUM.

Bun 3Be3nnoro ne6a. Co3Besus, sipkue 3Be3bl, INIAHEThI, UX BUAUMOE JIBUKEHHE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. MicTounnk sneprun ConHua u 3B€34. 3BE3/Ibl, UX
OCHOBHBIE XapaKTepUCTUKU. [[narpamma «CreKTpabHBIN KJIACC — CBETUMOCTBY. 3BE3/1bl
IJIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JUIsl 3B€3/1 I1aBHOMN
nocliie[oBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3Be37. CoOBpeMEHHbIE MPENCTABICHUS
0 MPOUCXO0XKACHUU U 3BOIoINHN CONHIA U 3B€3/1. DTalbl )KU3HU 3BE3/I.

Muneunsii [1yTs — Hama ['anmaktuka. Ilonoxxenue n npuxxenue ConHna B ['anaktuke.
Tunel ranaktuk. PaguoranakTuky u kBazapbl. YepHbIE IBIPHI B s/Ipax ralakTHK.

Bcenennas. Pacmmipenue Bcenennoil. 3akon XaO6ma. PasOeranue rajgakTuk.
Teopus bosbioro B3peiBa. PemkToBOE M3IIyYeHUE.
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Macmrabnas ctpykrypa Becenennoit. MeraranakTuka.

Hepetennsie npo0sieMbl aCTPOHOMUMU.
Vuenuuecxue nabniooenus

HaOntonenuss HEBOOPYXKEHHBIM TIJIA30M C  HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl OTPEICTICHUS MOJ0XKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31Ms1 CEBEPHOTrO MONYIIApUs U SIPKUE 3BE3]IBI.

HaGmronenus B reneckon Jlynel, nnanet, Mneuynoro [ytu.

O6o0maromnee NOBTOPEeHUE

Ponb ¢usuku 1 acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMaIbHOM
U ATHUYECKON cdepax AesTENbHOCTH YeJIOBEKa, poJib U MECTO (PU3UKU U ACTPOHOMHH
B COBPEMEHHON HAay4YHOW KapTHHE MUpa, Poib (PU3NYECKON Teopur B (POPMUPOBAHUHU
MPEACTABICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KApTHUHBI MHpA
B 001IIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBA3H

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBIseTCsS C y4ETOM
CoJiepKaTeIIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMU MaTEeMaTUKHU, OMOJIOTHUU, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonamusi, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, rumnoresa, unyeckas BEJIIMUMHA, 3aKOH, TEOPHSs,
HaOJI0IeHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl W WX MPOCKIUU HA OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJIHBIC
AIIEMEHTApHBIX (QYHKIIUN, TPU3HAKH TTOI00MS TPEYTOJLHUKOB, OMpPEACIICHNE TIIOIA TN
II0CKUX (puryp u oobema Ted.

buonoeus: snexrpuyeckue sBICHUS B KUBOUW MPUPOJIE, KOJIeOaTeIbHbIE TBUKECHUS
B JKMBOW MpPUPOJAE, ONTHYECKUE SIBIICHUS B JKMBOW MNPUPOAE, NEUCTBUE pagualvu
Ha JKUBBIC OPraHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX Te,
MEXaHU3Mbl 00Pa30BaHUS KPUCTAIIIMYECKON PelIeTKU, CIEKTPaIbHbIM aHAIU3.

T'eoepaghus: marHuTHBIE MoJ0ca 3eMIIM, 3aJ€XKH MArHUTHBIX pyJ, (GoTrocheMka
3€MHOM MOBEPXHOCTH, MPEACKA3ZaHUE 3EMIICTPSICCHUM.

Texnonoeus:  JIMHUM  DJIGKTpONEpenad, TeHepaTop MEPEeMEHHOTO  TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS M€Yb, pajap, paJuONpPUEMHHK, TEIIEBU30D, AaHTCHHA,
tenedon, CBYU-neub, NpPOEKUMOHHBIN amnmapar, BOJOKOHHAs OINTHUKA, COJHEYHAs
Oarapes.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne  yueOHOro  mpeamera  «®Dus3mkay  HAa  YPOBHE  CPEIHETO
obOmiero oOpa3oBaHusi (0a30BbIl  ypOBEHB) JOJKHO OOECHEYUTh JOCTHKEHUE
CIENYIONUX JIMYHOCTHBIX, METANpPEIMETHBIX ¢ MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «Du3uka» HAOHKHBI
OTpaxxaTb ~ T'OTOBHOCTh M  CHOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOLIUX TPAAULIMOHHBIM
LEHHOCTAM POCCHUICKOTO OOIeCTBa, pacHIMpPEHHE MKU3HEHHOTO OIbITa M OIbITa
NEATEIIbHOCTH B TIPOLIECCE pPEAJM3alMM OCHOBHBIX HANPABICHUN BOCIHUTATENbHOM
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:k1aHCKOT0 BOCIMTAHUSA

c()OPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYYaIOIIErocsi Kak aKTUBHOIO
1 OTBETCTBEHHOI'O YJ€HA POCCHUICKOr0 OOIIECTBRa;

MPUHSATHE TPATUIIMOHHBIX 00IIIEYETIOBEUECKIX T'YMAHUCTUYECKUX U JIEMOKPATUUECKIX
[IEHHOCTEH;

FOTOBHOCTh BECTM COBMECTHYIO J[IEATEIIBHOCTh B MHTEpPECax TIPakIaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpTraHU3allNH;

YMEHHE B3aMO/ICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUM C UX
(GyHKIUSAMHA 1 HA3HAUYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHUSA:
c(hOpMHPOBAHHOCTh POCCUMCKON IPa’kJaHCKOW MIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE€ OTHOLIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJAM, JOCTHXKECHUAM
POCCHUNCKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO IIOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldI0 MW TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYSCh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBbI M ILIEHHOCTH, B TOM YHCIIE
B JICSITEIbHOCTH YUYEHOTO;

OCO3HaHME JTUYHOTO BKJIJla B TOCTPOCHHUE YCTOMUYMUBOIO Oy IyIIero;
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4) 3CTEeTHYeCKOr0 BOCIIMTAHMSI:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs SCTETUKY HAy4YHOTO TBOPYECTRBA,
pHUCyIIero Gu3n4ecKo HayKe;

5) TpyA0BOI0 BOCIUTAHMS

UHTEPEC K pazU4HbIM cepaM MpodeccCHOHANbHON NEATENbHOCTH, B TOM YUCIE
CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OynyIie
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K O0OPa30BAHUIO U CAMOOOPA30BaHUIO B 00JaCTH (PU3UKU
HA NPOTSIKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTH IKOJOTUUECKON KYJIBTYPbl, 0CO3HAHUE I100AJIbHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOIIEM;

IJIAHUPOBAHUE U OCYLIECTBJICHUE JCUCTBUM B OKPY>KAIOIIEH CpeAe Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;

Pacmpenue omnbiTa AESTEILHOCTH YKOJOTHYECKOW HAMPaBJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAHMWE IEHHOCTU HAyYHOU JESITEIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUCHHS
GU3NKH ~ OCYHIECTBIATH  MPOSKTHYD W HCCIENOBATEIBCKYHO  JCSITEIHLHOCTD
WHIUBUyaJIBHO U B TPYIIIIE.

B mporecce MOCTHIKEHHS JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHS IPOTPAMMBI
no (¢u3MKe I8 YPOBHSA CpeaHero oOmiero o0pa3oBaHus y OOydarouuxcs
COBEpIIICHCTBYETCS AMOIMOHATBHBII WHTEIUICKT, TIPEITOJIAr AFOTITHIA
C(OPMHPOBAHHOCTB:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHWMATh CBOE AMOIIMOHAILHOE
COCTOSIHHE, BHJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHON c(pephl, OBITh
YBEpPEHHBIM B cebe;

CaMOpETyJIMPOBAHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEACHHE, CIIOCOOHOCTD a/IallTUPOBATHCS K SMOIIMOHATBHBIM
U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOUYAIONICH CTpeMJIEHHE K JOCTIDKEHHUIO IIeNN
U yCIleXy, OINTHMH3M, HWHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh, HMCXOMS U3 CBOHUX
BO3MOKHOCTEH;

OMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TIOHMMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 MPU OCYIISCTBICHUU OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
1 COTIEPEIKUBAHUIO;

COLIMATILHBIX HAaBBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITh HHTEPEC U pa3peiiaTh KOHPIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE JeiiCTBUS
Ba3oBble Jornueckue 1eMcTBUA:

CaMOCTOSITEIILHO (POPMYITMPOBATh U aKTyaJIM3UpPOBATh MPOOIEMy, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpeNeNiATh LEeNu JEATEebHOCTH, 3a/JaBaTh MapamMeTpbl W KPUTEPUU UX
JIOCTHI)KCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHUSI B PACCMAaTPUBAEMBIX (PU3UUECKUX
SIBIICHHSX;

paspabaThiBaTh IUIAaH peEHICHUS NPOOJEMBI C Yy4YeTOM aHau3a HMEHOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JIESITEIIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHIATH pabOTy B YCIOBUSIX PEaIbHOT0, BUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

ba3oBble ucciieioBarebCcKue 1eMCTBUA:

BJIQJICTh HAy4YHOH TEPMHHOJIOTHEH, KIIOUYEBBIMU TIOHATHSIMH ¥ METOJaMH
du3nIECKOI HAYKH;

BJIAJICTh HaBBIKAMH yYE€OHO-HCCIICIOBATENILCKOH M TIPOEKTHOW JeSATEIbHOCTH
B o0jacth (DU3HWKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY ITOMCKY
METOJIOB pEeIICHUS 3a/1a4 (U3NUECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUIHBIX METO/IOB
TIO3HAHUS;

BJAJCTh BUJAMHU JCSATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HaHWs, €ro
UHTEpIpEeTalud, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIUsX,
B TOM YHCJIC TIPU CO3JaHUU YIEOHBIX MPOCKTOB B 00JIACTH (PU3UKY;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTYaJIM3UPOBATh 3a/1a9y, BBIIBUTATh
TUIIOTE3y €€ PEIICHUs, HaXOUTh apryMEHTHI JJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUHN PEIICHUS,

aHAIM3UPOBATh TIOJyYEHHBIC B XOJI€ PEIICHHUs 3a/laudl pe3yJIbTaThl, KPUTHUECKU
OILICHMBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh W  (OPMYyJIMPOBATh COOCTBEHHBIE 33aJaud B  0Opa30BaTeIbHOU
JESATETBHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIICHHUBATh MPHUOOPETCHHBIH OTIBIT,

yMETh TEPEeHOCUTHh 3HAaHUA 1O (U3UKE B  MPAKTHYECKYI0  00JacTh
KU3HEACITEILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUrHHATBHBIC TTOAXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE abTePHATHBHBIC PEIICHUSI.
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Pab6ora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMHM IMOJy4YeHUs HWHPopManuu (GU3UIECKOrO0  COASp KaHUs
W3 HWCTOYHMKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh ITOMCK, aHaJW3,
CHUCTEMATH3alMI0 W HWHTEpIpeTanuo HWHQOpMaNWK pa3IudHbBIX BHUJIOB U (popMm
MIPEICTaBIICHHST,

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITHIH;

WCIIOJIP30BATh CPEJICTBA MH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUN
B PCIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHHU3allMOHHBIX  3a7ad
c coOmogeHueM TpeOOBaHUM DJProHOMUKH, TEXHUKUA O€30MacHOCTH, TUTHUEHBI,
pecypcocOepekeHHs, IMPAaBOBBIX W O3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30IMacHOCTH;

co3/1aBaTh TEKCTHI (DU3UUYECKOTO COJIEPKAHUS B PA3IMYHBIX (opMaTax ¢ y4eTOM
Ha3HaueHUs HHGOPMAIMU M IIEJCBOM ayAuTOpUM, BBIOMpAs ONTHUMAIbHYIO GopMy
IIPE/ICTABIICHUS U BU3yaJIH3aIiH.

KomMMyHUKaTHBHBIC YHMBEPCAJbHbIC Y4eOHbIC AeHCTBHS

OO0menne:
OCYIIECTBIISTH O0IIEHNE HA YpOKax (U3UKU U BO BHE-YPOUHOU JESATEIBHOCTH;
pacmno3HaBaTh MPCAIIOCHUIKA KOH(l)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ U CMATYAaTh KOH(l)J'II/IKTBI;
Pa3BCPHYTO U JIOTHYHO HU3JIaraTb CBOIO TOYKY 3pCHUSA C UCIIOJIb30BAHUCM A3BIKOBBIX

CPEIICTB.

CoBMecTHAA 1eATEJIbLHOCTDh:

MOHUMATh Y UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHHON U WHINBUIYAIbHON PabOTHI;

BBI6I/IpaTB TeMaTI/IKy 1 METOABI COBMCCTHBIX JICfICTBHfI C y‘ICTOM O6IJ_[I/IX I/IHTepCCOB,
nu BO3MO)KHO0T€I>1 KaXXa0ro 4jic€Ha KOJIJICKTHUBA,

HpI/IHI/IMaTI) e COBMGCTHOﬁ ACATCIIBHOCTU, OpFaHHSOBBIBaTI) J5! KOOpI[I/IHHpOBaTB
JNEUCTBUS MO €€ TIOCTUKEHUIO: COCTABIIATH IJIaH AECHCTBUM, PACTIPECIATH POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM pabOTHI;

OLICHHUBATHh KAUECCTBO CBOCIO BKJIaZa H KaXI0I'O y‘-IaCTHI/IKa KOMAH/JIbI B O6H.IPII>1
pe3yJIbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

HpennaraTb HOBBEIC HpOGKTBI, OLICHHUBATb nacu C O3 NN HOBU3HEI,
OpI/IFI/IHaJ'II::HOCTI/I, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYH_ICCTBJUITI) IIOBUTHUBHOC CTpaTeFI/I‘-IeCKOe ITIOBCACHHUC B pa3J'II/I‘-IHI>IX CI/ITyaHI/IﬂX,
HpOHBJ’IHTB TBOpquTBO n B006pa>1<eHHe, 6BITB HNMHUIWATHUBHBIM.

PeryjnsiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe JAeHCTBHS
Camoopranusamnus:

CaMOCTOSATENLHO OCYIIECTBIISITh TO3HABATEILHYIO ICSITEIIBHOCTD B 00J1aCTH (DU3HKU
U aCTPOHOMHH, BBISBJISTH MPOOJIEMBbI, CTaBUTh U (POpMyIUpPOBaTH COOCTBEHHBIC
3a/1auu;

23



denepanbHas padoyas nporpamma | dusnka. 10—11 kiaccsr (6a30BbI ypOBEHB)

CaMOCTOATENIbHO COCTaBIIATH IJIaH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX 3aj1ad,
IUIaH BBIMOJHEHUSI MPAKTUYECKOH pPAabOTBl C yYEeTOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpsTh pAMKH YY4EOHOIO TPEIMETA HA OCHOBE JIMYHBIX PEAIOYTEHUIH;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIMU B 00NacTH (UBHKH,
ITOCTOSIHHO ITOBBIIIATH CBOW 00pa30BATENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTb OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIAJIETh HAaBBIKAMH IO3HABATEIBHOU PEQIIEKCUU KAaK OCO3HAHHUSI COBEPIIAEMBIX
JNEUCTBUI Y MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMbI pedIeKCUU ISl OLEHKH CUTYyallu, BbIOOpa BEPHOTO
peleHus;

OLICHMBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U pTyMEHTHI APYTUX [IPU aHAIU3€E PE3YJIbTaTOB IEATEIBHOCTH.

IlpunsiTHe ceds U APyrux:
NPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABAaTh CBOE MIPABO U MPABO APYIUX HA OLIMOKY.

INPEAMETHBIE PE3YJIbTATDBI

B mpormecce m3ydenms kypca Kypca (usuku 6azoBoro ypoBHs B 10 kiacce
00yyJaroIuiics HAyYUTCS:

JEMOHCTPUPOBATh HA TMpUMEpax pojb U MecTo (PU3UKA B (POPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHbl MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIbHOCTH JIIOJICH;

YUUTHIBATh  TPAHUIBI  MPUMEHEHUS U3YUYCHHBIX  (PUBMYECKUX  MOJICTICH:
MaTepualibHas TOYKa, MHEpIMajdbHas CHCTEMa OTcYeTa, aOCOJIOTHO TBEPAOE TEJO,
UJICATbHBIM Ta3, MOJEIW CTPOEHHUS Ta30B, KUJIKOCTEM U TBEPABIX TEJ, TOYEUHBIN
AIICKTPUYCCKUH 3apsi1 MPU pelieHn: PU3NIECKUX 3a/1a4;

pacro3HaBath (U3UYECKHE SIBJICHUS (TIPOILIECChI) U OOBACHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHHUS  BEIIECTBA
U JJICKTPOJUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHEWHOE IBUKCHUE,
CBOOOJHOE TMAJCHHUE TeJ, JBIKCHHWE IO OKPYXKHOCTH, WHEPIHS, B3aUMOJCHCTBUE
ten, auddys3us, OpOyHOBCKOE BH)KCHHE, CTPOCHHE J>KUJIKOCTEH M TBEpPABIX Te,
U3MEHEHHE OO0BheMa Tel TpU HarpeBaHUM (OXJIAKIECHUM), TEIJIOBOE PaBHOBECHE,
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WCIIapeHue, KOHASHC A, TIaBJICHIE, KPUCTAUTA3AINS, KUTICHHE, BIIAXKHOCTh BO3yXa,
MOBBIINICHUE JABJICHUS Ta3a MPH €r0 HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHUS Ta3a B M30MPOIIECcCax, AJIEKTPHU3aAUs TeJl, B3auMOJCHCTBUE
3apsiioB;

OMHUCHIBATh MEXAHUYECKOE JBWIKEHUE, MCHOJb3YsS (PU3UYECKUE BEIUYUHBI:
KOOpJIMHATA, MyTh, MEPEeMEIICHNEe, CKOPOCTh, YCKOPEHUE, Macca Tena, Chjla, UMITYJIbC
Tena, KWHETUYECKas »JHEPrus, NOTCHIMAJIbHAS JSHEPrus, MeXaHWdeckas padora,
MeXaHUYeCKas MOITHOCTh; TP OMHUCAHUH TPABWIBHO TPAKTOBATh (PU3WUYECKUI CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HMX O0O3HAYEHUS U EIUHUIBI, HAXOAUTh (POpMYyIIbI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYIO BEJIMUMHY C IPYTMMHU BEJIMYUHAMU;

OMMCHIBATh U3YYCHHBIC TEIIOBBIC CBOMCTBA TEJ M TEILIOBBIC SIBJICHUS, UCIIOIL3YS
¢u3rUecKue BEIWMYMHBI: JTaBIICHUE Ta3a, TEeMIIepaTypa, CPEIHsIS KHHETHIECKas: SHEPTHs
Xa0THYECKOTO JBMIKEHUS MOJICKYJ, CPEAHECKBaJIpaTHYHAs CKOPOCTh MOJEKYJI,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHSSI SHEPrus, padoTa rasza, KodQ(PUIMEHT MOJIE3HOTO
JICUCTBUA TEIIJIOBOTO JIBUTATENS; MPU OMMCAHWM MPABHIIBHO TPAKTOBATh (DU3MUECKUUN
CMBICIT MCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUYEHUS] U €JIMHULIbI, HaXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIMUMHY C IPYTUMHU BEJIMUNHAM;

OMHCHIBAaTh M3YYCHHBIC DJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W DIECKTPUUYCCKUE
sBJIeHHUS (TIPOLIECCHI), HUCIOJIB3Ysl (PU3MYecKre BETUYMHBL: DIIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE TOJIe, HAMPSHKEHHOCTh TIOJIsI, TMOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB,;
P OMKUCAHUU MPABUIIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCIIOJIb3yEMbIX BETUYNH, UX
0003HAYCHUS W CAUHUIII, YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYCCKYIO
BEJIMYUHY C IPYTUMU BEIHYMHAMH,

aHATM3UPOBAThH (U3MUECKHE MPOIIECCHI U SBICHUS, NCTIONB3YS (PHU3NUYECKre 3aKOHBI
YU OpUHLMIBL 3aKOH BcemupHoro tsrorenus, I, II u III 3axonsr HeroToHa, 3akoH
COXpaHEHUs MEXaHUYECKOW SHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHITUI
CYNEpIO3UIMK CWJI, TPUHIMI PABHOMPABHUS HWHEPIHUAIBHBIX CHUCTEM OTCYETa,
MOJICKYJIIPHO-KHHETUYECKYIO TEOPUIO CTPOSHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHEeW KWHETWYECKOW DSHEPrHH TEIUIOBOTO JBIDKCHHS MOJIEKYJ C aOCOIOTHOM
TEMIIepaTypoi, MEePBbI 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPAHCHHS DJICKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3iudarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €O
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUSA (TPaHUIIbl, 0071aCTH ) MPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIE TPHWHIIUIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3nyuaTh YCJIOBHUS HMX OE€30MacHOTO WCIIOJIb30BAHUS B TTOBCEIHEBHOU
KU3HU;

BBITIOJTHATH AKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUA U MPOIECCOB
C HUCIIOJIb30BAaHWEM TMPSMBIX, ¥ KOCBEHHBIX H3MEPCHUU, MPU 3TOM (HOPMYIHUPOBATH
npobieMy/3aady ® THIOTE3y YYeOHOro OJKCIIEpUMEHTA, COOMpaTh YCTaHOBKY
U3 MPEI0KEHHOTO 000PYA0BAHUS, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJbL;

OCYIIECTBJISATh MPSMbIC ¥ KOCBEHHBIE U3MEPEHUS (PU3NUYSCKUX BEIIMYWH, ITPU 3TOM
BBIOMPATh ONTHMAJBHBIA CITIOCO0 HM3MEPEHHS W HCIIONIb30BaTh W3BECTHHIE METOJBI
OLICHKH MOTPEIHOCTEN U3MEPEHUM;
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MCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUYECKIMH BEIMUYMHAMH C HCIIONIb30BAHHEM
OPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAaThl
MOJIy4eHHON 3aBUCUMOCTH (DM3WYECKUX BEIMYUH B BUJAE TaOIHIl U TpaduKOB, JENaTh
BBIBO/JIBI 110 pE3yJIbTaTaM MCCIIEJOBAHMUS;

coOroAaTh mpaBmiia 6€30MacHOTo TPy/a MPH MPOBEACHNN UCCIIEJOBAaHUNA B paMKax
y4eOHOro 3KCHEPUMEHTa, y4eOHO-MCCIIEOBATEIBCKON W IMPOEKTHOM JEATEIbHOCTH
C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JIA0OPaTOPHOr0 000PYI0BaHHUS;

pemaTh pacueTHbIC 33aJa4d C SBHO 33/IaHHON (PU3UYECKONW MOJIEIBI0, MCIIONb3YS
(u3nueckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHalM3a YCJIOBUA 3aJaud BbIOMPATH
(pu3nyecKyr0 MOJEb, BbIIEHATh (PU3NUYECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOJUMbIE
JUIS €€ peLIeHUs], IPOBOIUTh PACUETHI M OLIEHUBATh PEAIbHOCTD ITOJTYYEHHOI'O 3HAUCHUS
(pu3nYECKOi BETUUNHBI;

pelaTth KauyeCTBEHHbIE 3aJauyd: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUUBYIO
LIENIOYKY PAaCCyXJIE€HUH C HCIOJIb30BAHUEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEW
U GU3NYECKUX SBIICHUM;

UCIIOJIb30BaTh IpPU PEIICHUU Y4YeOHBIX 337ad COBPEMEHHbIE MH()OPMAlMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpETAlMM U MPEICTaBICHUS
yueOHOW 1 HayYHO-IIOMYJISIPHOM MH(pOpMAIUK, ITOJIyY€HHOM U3 pa3InYHbIX UICTOYHHUKOB,
KPUTHUYECKH aHAIM3UPOBATh MOIYyYaeMy0 HHPOpPMAIIHIO;

OPUBOJUTH MpPHUMEPHl BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCTIONB30BaTh TEOPETHUECKHe 3HaHWsA MO (U3MKe B TIOBCETHEBHOW JKU3HU
st obecnieyeHus 0e30MacHOCTU MpH OOpalleHHMH ¢ NpUOOpaMu U TEXHHUYECKUMU
yCTPOMCTBaMH, IJISi COXPAHEHHsI 370POBBbS W COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAOLIEH CPELE;

paboTaTh B TpyMIE C BHIMOJIHEHUEM Pa3IHUHbIX COIMAIBLHBIX POJICH, MIIaHUPOBAThH
paboTy Tpymmbl, palWoOHAIBHO paCHpeNesITh OOS3aHHOCTH H  IUIAHUPOBATH
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYaIIHUX, OLIEHUBATh BKJIAJ] KaX/I0TO U3 YYAaCTHUKOB
IPYyMIbI B PEeIIEHUE paccCMaTpUBAEMOil MPOOIEMBI.

B nporiecce u3yuenust kypca ¢pusuku 6a3oBoro yposHs B 11 kiacce oOyyaromuiics
HAyYUTCS:

JICMOHCTPUPOBATh Ha TpPUMEpPax poJib U MecTo (HU3UKU B (HOPMHUPOBAHUHU
COBPEMCHHOM HAay4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH
M TEXHOJOTHH, B MPAKTUYCCKOW JEATEIBHOCTH JFOJCH, IIEJIOCTHOCTh U CIUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YYUTHIBaTh TPAHMIIBI MPUMEHEHUS M3yUYCHHBIX (U3NUYCCKUX MOJCIICH: TOUYCUHBIN
AJIEKTPUUCCKUI 3apsl, Tyd CBETAa, TOUCYHBIH MCTOYHHUK CBETA, SICpHAs MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO Si7[pa TPU PEIICHUN (PU3NICCKUX 3a]1a4;
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pacrio3HaBaTh (PU3WYCCKHE SIBICHUS (IIPOIECChI) M OOBSICHIATH WX Ha OCHOBE
3aKOHOB JJICKTPOAVMHAMHKH W KBAHTOBOH (DM3HMKHU: DJICKTPUYCCKAs MPOBOIAMMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aWMOJICHCTBHE
MarHUTOB, 3JCKTPOMArHUTHAs WHAYKIHS, JCHCTBHE MArHUTHOTO ITOJII HAa MPOBOIHHUK
C TOKOM W JABWKYIIMWACS 3apsl, OJJICKTPOMAarHWTHBIC KOJICOAHWSI ¥  BOJIHEI,
MPSIMOJIMHEHHOE paclpOCTPaHCHUE CBETa, OTPAXCHHE, MIPEIIOMIICHUE, HHTEPPEPEHITHUS,
mudpakius W TOJSpU3alUs CBETa, NUCIEPCUs CBeTa, (POTOANEKTpuuecKuii 3dext
(potoadhexT), cBeTOBOE MaBICHHWE, BO3ZHMKHOBEHUE JIMHEHMYATOTO CIEKTpa aroma
BOJIOpPO/Ia, €CTECTBEHHASI K HUCKYCCTBEHHAS PAINOAKTUBHOCTD;

ONHMCHIBATh HW3YYCHHBIC CBOWCTBAa BeIlIecTBa (DJIGKTPUUYCCKUE, MAarHUTHBIC,
ONITUYECKHUE, IEKTPUUECKYIO TPOBOJAUMOCTH PA3UYHBIX CPEll) W AJICKTPOMArHUTHBIC
sBJICHHS (TIPOIECCHI), UCTIONB3YS (PU3UUCCKUE BEIIMUUHBI: DJICKTPUUECKHUM 3apsij], CHia
TOKa, OJCKTPHUUECKOE HAINPSHKCHHE, OJIIGKTPUYECKOE COIMPOTHUBIICHUE, PAa3HOCTh
MMOTEHITUAJIOB, AJIEKTPOABHKYINAS CHUjla, paboTa TOKa, MHIAYKITUS MAarHUTHOTO TIOJIS, CUJIa
Awmmiepa, cuna JlopeHna, WHIYKTUBHOCTh KaTYIIKH, OJHEPIHsl JJICKTPHUECKOTO
¥ MarHATHOTO TIOJICH, TIEPHO/T M YaCTOTa KoJieOaHUH B K0oieOaTeTbHOM KOHTYPE, 3apsia U
CIJIa TOKa B TIPOIECCE TapPMOHHMUYECKUX JJICKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE
paccTOsHUE W ONTHYECKas CHJIa JIMH3bL, IPH OINHWCAHUU MPABHIBLHO TPAaKTOBATh
(U3NYECKUN CMBICIT UCTIOIB3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBATh
(bopMyJibl, CBS3BIBAIOINNE JAHHYIO (U3HUECKYIO BEIUMUMHY C APYTHMHU BEIHMUYNHAMHU,;

OIMCHIBATh M3yUYCHHBIC KBAHTOBBIC SBJICHUS M IPOLIECCHI, UCTIONB3Ysl (PU3NUCCKUE
BEJIMUMHBI: CKOPOCTD 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YaCTOTAa CBETA, SHEPrHUs
Y UMITYJIbC (DOTOHA, IIEPHO/T ITOTypaciiaia, SHEPTUS CBSA3U aTOMHBIX siJIep, TP OIMMCAHUN
NPaBHJILHO TPAKTOBATh (PU3MUECKHUN CMBICI MCIIOB3yEMbIX BEITUYHH, X 0003HAUCHHUS
U CIUHUIILI, YKa3bIBaTh (hOPMYJIbI, CBSA3BIBAIONIUE JTAHHYI0 (U3WYCCKYIO BEIUYHHY
C IPYTUMU BEJIMYNHAMHY, BBIYHCIISATH 3HAYCHHE (DU3HYECKON BEITMUUHBL,

aHATM3UPOBATh (U3HUECKHE MPOIIECCHI U SBICHUS, NCTIONB3YS (PU3NYECKUE 3aKOHBI
¥ TIPUHIUIEE: 3aKoH OMa, 3aKOHBI ITOCIIEIOBATEIFHOTO M TapauIeIbHOTO COSAMHCHUS
MPOBOJAHHUKOB, 3aKoH JIxoyis—JIeHIla, 3aKOH 3JIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHHS] CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
NpeoMJICHUSI CBETa, ypaBHEHHE ODWHINTeWHA Ansd GoTtodddekrra, 3aKOH COXPAHCHHS
SHEPTHUU, 3aKOH COXPAHEHUS MMITYJIhCa, 3aKOH COXPAHEHHS DJIEKTPUYECKOTO 3apsiia,
3aKOH COXpaHEHUsI MacCOBOTO YHCIIa, TOCTYNAThl bopa, 3aK0H paAMoaKTHBHOTO pacnaia,
P OTOM pas3luyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe
BBIPAKCHHE U yCIOBUS (TPAHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OINpECIIATh HAaINpaBJICHWE BEKTOpPa HWHIYKIMA MAarHWUTHOTO TIOJIS IPOBOIHHKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHIa;

CTPOUTH U OIKCHIBATH M300paKEHHE, CO3/IaBaeMOE TUIOCKAM 3E€pKaJIOM, TOHKOMH
JIMH30M;

BBITTOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UYCCKHX SIBJICHUN M TPOIECCOB
C WCIIOJB30BAaHUEM IMPSMBIX, ¥ KOCBCHHBIX W3MEpPEHUI: TMpU 3TOM (HOPMYJIUPOBATH
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npobsieMy/3ajauyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTa, CoOupaTh YCTaHOBKY
U3 IPEJI0KEHHOr0 000PyA0BaHNUS, IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBL;

OCYIIECTBIISATH MPSAMbIE M KOCBEHHBIE H3MEPEHUS PUZNUECKUX BEIHYUH, IPU ITOM
BbIOMpaTh ONTUMAJbHBI CHOCOO M3MEpPEHUsT U HCIHOJIb30BAaTh H3BECTHHIE METObI
OLICHKU ITOTPELIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (U3NYECKUX BEIUYUH C MCIOJIb30BAHUEM MPSMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYHPOBAaThb YCTAHOBKY, (PUKCUPOBATh PE3YJIbTATHI
MOJIy4€HHOM 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BUAE TaOMHUI] U rpaduKoB, IeTaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

co0roaTh mpaBmiia 6€30MacHOro TPpya P MPOBEIEHUHN UCCIEIOBAHUN B paMKax
y4eOHOT0 JKCIEPUMEHTa, y4eOHO-MCCIIEeNOBATEIbCKOW W TPOEKTHOW AEITeTbHOCTH
C HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOICTB U 1a00PAaTOPHOTO 00OPYI0OBAHUS;

pelaTh pacueTHBIC 3a7a4d C SIBHO 3aJlaHHOW (DM3MUECKON MOJENbI0, MCIOJIb3Ys
¢u3nyecKkne 3aKOHbI W TMPUHIUIBL, HA OCHOBE aHAM3a YCJIOBUS 3aJadd BBIOMPATH
(pU3NYECKYIO MOJIEIIb, BBIIEIATH (PU3MUECKHE BEIUUMHBI U (OPMYJIbI, HEOOXOAUMBIE JIIIS
€e pelIeHusi, MPOBOAUTh PACUYEThl U OLEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHHS
(pu3nyeCKOil BETUUNHBI;

pelath KadyecTBEHHBbIC 3a/layM: BBICTPAMBATHh JIOTUYECKH HEMPOTHBOPEUHBYIO
LENIOYKY PACCYKJIEHUN C HCIOJIb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (PU3UYECKUX SIBICHUII;

UCIOJIBb30BaTh IpPU pEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE MH(pOpPMAIMOHHBIE
TEXHOJOTHH JJI1 TIOUCKA, CTPYKTYPUPOBaHWsS, WHTEPHpPETAIMH W TPEJCTaBICHUS
yueOHO! 1 HayYHO-NOMYJISIpHOM HH(pOpMAIUH, TOJIYyYEHHON U3 pa3IUnYHbIX HICTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATH MOTYyJaeMyI0 HHPOPMAIIHIO;

OOBSCHATh MPUHLIMIIBI JACUCTBUS MallUH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHS X O€30M1aCHOTO MCIOIb30BAHMS B IIOBCETHEBHOW KU3HU;

NPUBOJUTH TPHUMEPHl BKJIaJa POCCHUCKUX U 3apyOCKHBIX yUEHBIX-(PHU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCTIONB30BaTh TEOPETHUYECKHWE 3HaHUs 10 (U3MKe B TIOBCEIHEBHOW JKU3HU
i obecriedyeHus] 0€30MacHOCTU MpU OOpalleHuu C MNPUOOpaMH W TEXHUYECKUMU
YCTpOMCTBaMH, ANl COXPAHEHHS 3I0pPOBbS M COONIOACHUS HOPM HKOJIOTMUYECKOTO
IIOBEJICHUS B OKPYXKaloIlel cpese;

paboTaTh B rpynIe ¢ BBIMOIHEHUEM PA3IUYHBIX COIMATBHBIX POJICH, TITAHUPOBATH
paboTy Tpynmbl, paUMOHAIBHO pACIpEAeNsiTh OOS3aHHOCTH U  IUIAHUPOBATH
JEeSITeIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX, OLIEHUBATh BKJIaJ KaXXJI0TO U3 YYaCTHUKOB
TPYNIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

28



TEMATHUYECKOE IIVTAHUPOBAHUE'

®denepanbHas padoyas nmporpamma | dusnka. 10—11 kiraccsr (6a30BbIN ypOBEHB)

10 KJIACC
HaumenoBaunue
Ne OCHOBHEIE BUIBI A€ATEILHOCTH
pa3IeyioB U TEM [IporpamMmmHOE coziepxaHue
/1 o0ydJaronuxcs

y4e0HOTO MpeaMeTa

Paznen 1. ®usuka u MeTOAbI HAYYHOI'O MO3H

AHHNA

1.1 | ®usuka u METOIBI 2 ®u3nka — HayKa 0 IPUPO/IE. N3yuenue HaydHbIX (AMIIUPUYECKUX

HAY4YHOT'O ITO3HAHUS Hayunbie meTob1 NO3HAHUSA U TEOPETUUYECKUX ) METOIOB MTO3HAHUS
OKPYXarOIIEro MUpa. OKPYKaroIIEro Mupa.
Ponb skcniepuMenTa u Teopun OO0cy:x1eHue rpaHull MNPUMEHUMOCTH
B IIPOLIECCE MTO3HAHUS IPUPOIBI. bu3nYecKuX 3aKOHOB U TEOPHUH.
OKCepuUMEHT B (U3HKE. Pabota B rpyrmrme no moJaroToBke
MopenupoBanue GuanuecKux KOPOTKHUX COOOIICHUI O POJIA U MECTE
SBJICHUH U TIporieccoB. HayuHble (bU3UKHN B HAYKE U B TPAKTUUECKOM
rurnore3bl. PU3nyecKre 3aKOHbI JEATENbHOCTH JIFOJCH.
U Teopuu. ['paHuLbl IPUMEHUMOCTH | JleMOHCTpanus aHaloroBbIX
buzndeckux 3akoHOB. [IpuHIHT U IU(POBBIX UBMEPUTEIHHBIX
COOTBETCTBHSI. pUOOPOB, KOMITBIOTEPHBIX JATYUKOB.
Ponb u Mecto pusuku OcBoeHne OCHOBHBIX PUEMOB pabOThI
B (JopMUpOBaHUY COBPEMEHHOM ¢ mudpoBoi TabopaTtopueit mo pusnke
HAaY4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKON JIEATEITbHOCTH JIFOACH

Hroro no pazpeny 2

' TIpu paspaborke paboueil mporpaMMbl B TEMAaTHYECKOM ILUIAHUPOBAHHMHU JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCIIOJIL30BAHMS DIEKTPOHHBIX (LH(POBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIONINXCS Y4eOHO-METOIMUECKUMH MaTepHaIaMu, COJIEpKaHnue KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUU.
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Pasznea 2. Mexanuka

2.1

Kunematuka

Mexannyeckoe ABUKECHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nexeHus. Cucrema oTcyeTa.
Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
Y YCKOPEHHUE MAaTEPUAIBHON TOYKH,
UX IPOEKLIHUH HA OCH CUCTEMBI
koopauHat. ClioxkeHue
MEPEMEIIEHUI U CIIOKEHUE
CKOpOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
MPAMOJIMHEUHOE JIBUKCHUE.
['padviky 3aBUCHMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y [IEpEMEILIEHUS MaTEpUAIbHON
TOYKH OT BPEMEHU.

CBoboHOE najieHue. Y ckopeHue
CBOOOTHOTO MaJACHHUSI.
KpuBonuneniHoe 1BUKEHHE.
JIBr>KeHre MaTepUaIbHOM TOYKU
10 OKPYHOCTH C IIOCTOSHHOM

10 MOZYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, TMHENHAsI CKOPOCTb.
[lepuon u yactoTa oOparieHusl.

LleHTpOCTpEMUTEIBHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

[IpoBeneHue IKCTIEpUMEHTA: U3YUCHUE
HEPABHOMEPHOTO JIBUKEHUSI C LIEJIHIO
ONpeIeJICHNs] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOUIEHUS MEXKITY
MyTSAMH, IPOHICHHBIMU TEJIOM

3a OCJie1I0BaTEIbHbIE PaBHbBIE
MPOMEXKYTKHA BPEMEHU

MIPU PAaBHOYCKOPEHHOM JIBU>KEHUU

C HAa4aJIbHOM CKOPOCTBIO, PAaBHOU HYIIIO;
M3YUYCHHE JIBUKEHUS IIapUKa B BSI3KOU
YKUJIKOCTH; U3yUYEHUE BHXKCHUS TeJa,
OpOIIEHHOT'0 TOPU3OHTAIILHO.
OObsicCHEHUE OCHOBHBIX MTPUHITUTIOB
JEUCTBUSL TEXHHUYECKUX YCTPOMUCTB,
TaKuX KakK: CIUJOMETP, LIEMTHbIE

Y pEMEHHBIE NTepeaayu JIBHKECHUS;

U yCIIOBUH WX 0€30MacHOTO
MCIIOJIb30BaHUs B OBCEHEBHOM
YKU3HU.

Pelienne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UIECKON MOCITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KHHEMaTHUKU.

[TocTpoenue u ananu3 rpadukoB
3aBUCHUMOCTEN KMHEMATHYECKUX
BEJIMYMH OT BPEMEHU

JIJIS PABHOMEPHOT'O
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U IPAKTUYECKOE MPUMEHEHHE:
CIUIOMETP, IBUKEHUE CHAPSIOB,
LEITHbIE U PEMEHHBIE Mepe/laun

Y PaBHOYCKOPEHHOT'O MPSAMOJINHEHHOTO
TIBIDKEHUSL.

Pacno3naBanue pu3N4eCKux sIBICHUN
B y4€OHBIX ONBITaX U OKPY Karolen
YKU3HHU: paBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
NIBIDKEHHE, CBOOOHOE TaICHUE TE,
JBUKEHUE 110 OKPYKHOCTH.
OnucaHre MEXaHUYECKOTO IBUKEHUS
C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, YTh,
HepEeMEIIEHUE, CKOPOCTh, YCKOPEHUE.
Pabora B rpynnax npu IiaHipOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yJIBTATOB OIBITOB U AHAJIU3E
JOTIOJTHUTEIBHBIX UCTOUHUKOB
uH(popmaIuu 1o Teme

2.2

JlnHamuka

IIpyHIMI OTHOCHUTEIBHOCTH
I'anunes. [1epsepiit 3akoH HproTOHA.
WNHepumanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuanun
Cylnepno3uunu cui. Bropoii 3akoH

Hprorona 11 MaTepraibHON TOUKHU.

Tpernii 3akoH HproToHa

IUIsI MAaTEPUATTBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHUS.
Cuina tskectu. [lepBas
KOCMHYECKAsi CKOPOCTb.

CpaBHEHME MacC B3aUMOJIEUCTBYIOIIHNX
TEIL

N3yueHune 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopMaIuu; CpaBHCHHE
CHWJI TPEHUS TTOKOSI, KAUCHUS

U CKOJIbYKEHHUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHne 3KCrIEpUMEHTA:
WCCJICIOBAHKE 3aBUCMOCTH CHUT
YIPYTOCTH, BOSHUKAIOIIIAX

B IIPY)KWHE ¥ PE3MHOBOM 00pasIie,
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Cwuia ynpyroctu. 3akoH ['yka.

Bec tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIBKCHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHUs CKOJIBKEHUS U cula
TpeHus nokos. Koappuuuenrt
Tpenus. Cuia COnpOTUBIICHUS
IIPU JBUKEHHUH TEJIA B )KUIKOCTU
WJIU Ta3e.

[TocTtynarenbHOE U BpaliaTeabHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHUJTbI OTHOCUTEIBHO OCH
BpamieHus. [Ineyo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.
TexHuuYecKHne yCTporucTBa

U MPAKTUYECKOE MPUMEHEHHUE:
MOAIINITHUKY, IBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB

OT UX JeopMannu; n3yueHue
JBIOKCHUST OpyCKa 10 HAaKJIOHHOMN
MJIOCKOCTHU;, UCCIICOBAHUE YCIOBUM
paBHOBECHS TBEPJIOTO TEJIa, UMEIOILIETO
OCh BpaIllCHUSI.

OO0BbscHeHHE 0COOCHHOCTEH
PaBHOMEPHOTO U PaBHOYCKOPEHHOIO
MPSMOJMHEHHOTO IBUKEHUS,
CBOOOIHOIO ITaICHUS TEJI, IBUKCHHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrproTOHa, 3aKOHA BCEMUPHOT'O TSATOTCHUSI.
OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEHCTBUS NOJIIINITHUKOB 1 X
MPAKTUYECKOTO MPUMEHEHUS.
OOBsicHeHHE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Perienne pacueTHbIX 3a/1a4 C SIBHO
3aIaHHON (PM3UYECKON MOIEIBIO

C MICIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKH.

Pacno3naBanue pu3nyeckux siBICHUN
B Y4€OHBIX ONBITaX U OKPY’Karolen
JKU3HU: UHEPIIUSA, B3aUMOJICUCTBUE TEJI.
AHanmm3 GU3NIECKUX MPOIECCOB

1 SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB
Y IPUHIMIIOB: 3aKOH BCEMUPHOIO
tarorenus, I, I u III 3akonsl HeroToHa,
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MIPUHLAIN CYNIEPIIO3ULIMU CUJI, TPUHLINII
PaBHOIIPABHOCTU MHEPLUAIBHBIX
CUCTEM OTCUETa

23

3aKOHBI COXpaHCHUA
B MCXAaHHUKC

Nmmysibc MaTepuaibHON TOYKH
(Tena), cuCTEMbI MAaTEPUATIBHBIX

ToueK. IMIyJIbC CHITBI M I3MEHEHHE
UMITYJIbCa TeJla. 3aKOH COXPaHEHUs
uMITyJIbca. PeakTuBHOE JBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprus
MarepuagbHOU TOUKH. Teopema
00 M3MEHEHUU KNHETUYECKOU
DHEPIUH.

[ToTeHnmanbHas SHEPrusl.
[ToTeHumanbHas SHEPTUs YIIpyro
nehOpMHUPOBAHHOMN TIPYKUHBI.
IToTeHuManbHas S3HEPrUs TENA
BOJIM3U MTOBEPXHOCTU 3EMIIU.
IToreHunanbHbIe U
HENOTEHIMAJIbHBIE CUJIbL. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI
C UI3MEHEHHEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3AKOH
COXPAHEHHS MEXaHUYECKON
DHEPIUU.

Ypyrue u Heylpyrue
CTOJIKHOBEHHS.

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C TTOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBaHUE
CBSI3U pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYEeCKOM SHEPruu Tea

Ha [IPUMEPE PACTSHKEHUS PE3HHOBOIO
KryTa.

OneHka aOCOIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 3a7a4 C IBHO
3aIaHHON (PU3UYECKON MOIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyIl IMHAMHUKH U 3aKOHOB
COXpaHEHUSI.

Pemenue kayecTBEHHBIX 33124

C OMOPOM Ha U3yUYEHHbIE B pa3jiesie
«MexaHunKay 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3MYECKUE SABICHUS.

OnucaHre MEXaHUYECKOTO IBUYKEHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TeJIa, KHHETHYECKas
SHEprusi, NOTeHLUaIbHAs SHEPI U,
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TexHuyeckue ycTporucTaa MexaHuveckas paboTa, MEXaHU4YeCcKast
Y IPAKTUYECKOE MPUMEHEHUE: MOIITHOCTb.

BOJIOMET, KOIIEep, IPYKUHHBIH AHanu3 pU3N4YECKUX MPOLIECCOB
IIUCTOJIET, ABUKCHUE PAKET U SIBJIGHUH C UCHOJIb30BaHUEM 3aKOHA

COXPAHEHHSI MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicCHEeHHE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS U MTPAKTUYECKOTO
MIPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TAKHUX KaK: BOJOMET, KOTIEp,
MIPYKUHHBIN TUCTOJIET.

OOBbsiCHEHUE IBUKEHUS PAKET C ONTOPOI
Ha U3Y4YCHHBIC (PU3NYECKUE BETUUMHBI
Y 3aKOHbI MEXAHUKHU.

Hcnonp30BaHue Mpy MOATOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH(POPMAITMOHHBIX TE€XHOJIOTHM

JUIS1 IOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALNH U TIPEICTABICHUS
uH(opMaIuu, KpUTUYECKUN aHAITH3
noJiy4aemMoil uHpopMaluu
[IpoBeneHrEe KOCBEHHBIX U3MEPEHNUN,
VICCJIEIOBAHUM 3aBUCUMOCTEN
(bU3MYEeCKUX BEIMYUH, IPOBEPKA
MIPEIJIOKEHHBIX THIIOTE3

Uroro no pazaeny 18
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Paznen 3. MousiekyasipHasi pU3HKA U TEPMOAUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

9

OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKON
TEOPHUH U UX ONBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUKEHME.
Huddysus. Xapakrep ABHKEHUS

Y B3aMMOJECHCTBUSI YaCTHIL
BemiecTBa. Mojiesi CTpOeHus ra3oB,
KUJKOCTEN U TBEPABIX TEN U
0OBsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

1 pazMmepsbl MosekyJl. KonnuectBo
BemiecTBa. [loctostHHass ABoraapo.
TerioBoe paBHOBECHE.
TeMmmieparypa u ee usmepeHue.
[Tkana Temneparyp Llenbcus.
Mogenb naeanbHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH UAECATBHOIO ra3a.
AOcoroTHas TeMIlepaTypa Kak Mepa
CpeIHEW KUHETUYECKON SHEPTUH
TETJIOBOTO IBMYKEHUS YaCTHUI] ra3a.
[ITkana remneparyp KenbBuHa.
I"a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—KnaneiipoHa.

3akoH JlansToHa. M30nporecchl

IIpoBeneHue 3KCrepuMeHTa:
OINPENIEIICHNE MACChI BO3AyXa

B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MEpPEeHU1 00beMa KOMHATBI, aBICHUS
Y TEMIEpaTyphl BO31yXa B HEll;
UCCJIEI0BAHKNE 3aBUCUMOCTU MEXKIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka aOCOIFOTHBIX U OTHOCUTEJBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NUYECKUX
BEJIMYMH.

OObsicHEHNE OCHOBHBIX TPUHIIUIIOB
JENCTBUIM TepMOMeTpa U OapomeTpa

U yCIIOBUH WX 0€30M1acHOI0
UCITOJIb30BAHUS B IOBCETHEBHOM
KU3HU.

Pacno3naBanue (pu3nueckux SBICHUMA

B YU€OHBIX OIBITAX U OKPY’KaIOLIEH
XKU3HU: AU dy3usi, OpOyHOBCKOE
JBVKCHHE.

OnucaHue TenI0BbIX SBIECHUI

C UCHOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIEparTypa,
CPEIHssI KHHETUYECKask SHEPTHUs
Xa0TUYECKOTO IBUKEHHS MOJIEKYJI,
CpEIHEKBaApaTUYHAs! CKOPOCTh
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B UJICAJIBHOM T'a3€ C OCTOSIHHBIM
KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacraBieHNE
M30MPOLIECCOB: U30TEPMA, U30X0PA,
n3obapa.

TexHuuYeCcKne yCTporucTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJI.
AHamu3 PpU3NYEeCKUX MPOLECCOB

U sIBJICHUH ¢ ucnoab3oBanuemM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBH>KCHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMIIEPATYPOH.

Penienne pacueTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOCIBIO

C HCTOJIb30BAHUEM OCHOBHBIX
nonoxxenuit MKT, 3akoHo0B u popmyn
MOJIEKYJIIPHOUN (DUBHKH.

PaGoTa B rpynmax npu riaHupOBaHUH,
MPOBEJICHUH U UHTEPIPETALINN
pPEe3yJIbTaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEbHBIX HCTOYHUKOB
uH(}OopMaIuu 1o Teme

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoauHaMHU4UeCcKasi CUCTEMA.
BuyTpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI

U CIIOCOOBI €€ NU3MEHEHMUSI.
KomuuectBo TemnoTs u pabdora.
BuyTpenHsis sHeprus 0JITH0ATOMHOIO
UJIeIbHOTO raza. Buasl
TEILTIONEPENAYH: TEIIIONPOBOIHOCTb,
KOHBEKIIMS, U3JIyUYCHHUE. Y eTbHas
TETJI0EMKOCTh BEIIECTRA.

[IpoBeieHNE SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHON TENIO0EMKOCTH BEIIECTBA.
OneHka aOCOIOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEH U3MEPEHUN (PU3NYECKUX
BEJINYMH.

N3ydenne Mojiesneit mapoBoii TypOHHBI,
JIBUTaTEJIsl BHYTPEHHETO CrOPAHMS,
PEaKTUBHOIO IBUTATEIIS.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS

U yCII0BUH 0€30MacHOI0 UCIOIb30BaHUS
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KosnnyecTBo TeninoTsl

IpH Terionepeaaye.

[TonsiTue 00 aguabaTHOM
npouecce. [lepBbiii 3aKOH
TEPMOJIMHAMUKH.

IIprmenenne nepBoro 3aKoHa
TEPMOJMHAMUKH K H30ITPOLIECCAM.
['paduueckas uHTEpnpeTanus
paboTHI Ta3a.

BTopoii 3aK0H TEPMOJIMHAMUKH.
HeobOpatumocTs nporieccos

B IIPUPOJE.

TennoBbie MamuHbL. [[pUHIUIIBL
JNEHUCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanHus SHEPTUU

B TEIJIOBBIX MAlIMHAX.
KoaddunmeHT noneznoro aeicTBus
TETJIOBOM MAIIIMHBI.

[uxn Kapuo u ero ko durmeHt
MOJIC3HOT'O IS CTBHSL.
DKoJoTUYeCcKue mpooIeMbl
TEIUIOPHEPT€TUKH.

TexHn4eckue ycTpoiucTaa

U TIPaKTUYECKOE TPUMEHEHHE:
JBUTATENb BHYTPEHHET O CrOpaHus,
OBITOBOM XOJOIUIBHUK,
KOH/IMIIMOHED

B IOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHEI0 CropaHusi, ObITOBOTO
XOJIOAWJIBHUKA, KOHIULIMOHEPA.
OmnucaHue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BaHUEM
(u3NYECKUX BEIUYUH: JaBJICHUE rasa,
TeMIlepaTypa, KOJIMYECTBO TEMIOTHI,
BHYTPEHHSIS SHEprus, padboTa rasa.
Pemenue pacueTHbIX 3a7a4 C SBHO
3aJIaHHOM (PM3HUYECKON MOJIEITHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ MOJIEKYJISIPHOU (PU3UKH

U TEPMOJMHAMUKH.

Pemenune kauecTBEHHBIX 33124

C OIIOpOii Ha U3yUYEHHBIE B paz/elie
«MonekynspHas pu3uKa

Y TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nvecKue
SIBJICHUSL.

PaboTa B rpynnax npu aHanuse
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(popMauu o TeMe
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3.3

ArperarHble
COCTOSIHUS BEILIECTBA.
da30BbIE MEPEXOIbI

[TapooOpa3oBaHue U KOHICHCAIUSI.
Hcnapenue u KAneHue.
AOCOoIOTHAS ¥ OTHOCUTEIbHAS
BJIQXKHOCTH BO3AyXa. HachIeHHbIN
rap. Y aeibHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh
TeMrepaTypbl KATIEHUS OT JIaBJICHUSI.
TBepnoe Teno. Kpucrannmueckue
U amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTaIIOB. JKuakue
kpucrtauibl. CoBpeMEHHbIE
marepuaisl. [lnaBnenue

Y KpUCTAJIM3aus. Y IeNIbHas
terioTa miasienus. Cyonumanus.
VYpaBHeHUE TEIIOBOro OajaHca.
TexHuyeckue ycTpomucTaa

U [IPAKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX
MaTepUajioB, B TOM YHUCIIE
HAaHOMAaTEpHAJIOB,

Y HaHOTEXHOJIOTUU

[IpoBeaeHUE SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3yXa.
Ornenka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEH U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3yyeHne CBOMCTB HACHIIIICHHBIX
MapoB, CIOCOOOB U3MEPEHHUS
BJIAYKHOCTH.

Habmronenne kumnenus

IIpY MOHUKEHHOM J1aBJICHUH,
HarpeBaHus U IJIABJICHUSA
KPUCTAJUINYECKOT O BEILIECTBA.
OOBbsicHeHUE MPUHITUTIOB JICUCTBUS

Y YCJIOBHI 6€30MacHOT0 UCTIOIb30BAHUS
B MOBCEIHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KAIOPUMETpA.

N3ydeHune TEXHOJIOTUN OTYyYEHUS
COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIIE
HaHOMATEPHUAJIOB.

Penienue pacueTHbIX 33/1a4 € SIBHO
3aTaHHOM (PU3UYECKON MOEITBIO

C HCTIOJIb30BAHUEM YPABHEHHUS
TEILIOBOro OaJjiaHca.

Pemenune kauecTBEeHHBIX 3a1a4

C OIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UIECCKUE
SIBIICHUS 110 TEME.
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Pacno3naBanue pu3nyeckux siBJICHUM
B y4€OHBIX OMBITaX U OKPY’KaroIen
KU3HU: neopManius TBEPABIX Te,
HarpeBaHUe U OXJIAXKICHUE TeT,
HM3MEHEHHE arperaTHbIX COCTOSHUI
BEIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHON
(U3MKH.

Hcnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALINH
U TIpe/ICTaBJICHUs] UHPOPMALIUU TTPU
MOATOTOBKE COOOIICHUN O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DPU3UKU

U TEPMOJUHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. JiieKTpoanHAMHKA
4.1 | DnektpocraTtuka 10 OnexkTpusanus Ten. Jnekrpuueckuid | [IpoBeneHne s3KkcnepuMeHTa: U3MEpeHue

3apsan. JBa BUa 3JIEKTPUYECKUX
3apsnoB. [IpoBogHUKH,
JTUBJICKTPUKHU U TTOJTYTPOBOJHUKH.
3aKOH COXpaHEHHUsI AJIEKTPUUECKOTO
3apsna.

B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. To4e4HbIl 2JIeKTpUUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJEHCATOPA.
OneHka aOCONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEePEHUN (PU3NUECKUX
BEJINYMH.

N3y4yeHne npuHLUIIOB ACHCTBUS
AIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCAaTOpaA.

N3y4yeHne NpuHIUIIOB IEUCTBUS
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HanpsykeHHOCTB 3JIEKTPUYECKOrO
nosist. [IpuHImn cyneprno3unuu
ANEKTPUYECKUX nonen. JInnumu
HAIPSHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpOCTaTH4ECKOTO
nons. [lorennman. Pasnocts
IoTeHuKuaNnoB. [ IpoBoaHuKH 1
JIUDJIEKTPUKH B
AIEKTPOCTATUYECKOM TOJIE.
JusnexTpuyeckas MpOHULIAEMOCTD.
OnekTpoeMkocTh. Konaencarop.
DNEKTPOEMKOCTh IIIOCKOIO
KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOTO KOHAEHCATopAa.
TexHudeckue ycTpoucTaa

Y IPAKTUYECKOE IPUMEHEHUE!
AIEKTPOCKOIL, AJIEKTPOMETP,
JIEKTPOCTATUYECKas 3allMTa,
3a3eMJIEHUE IEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOITUPOBAIbHBIN
arrapar, CTpyMHbIN IPUHTED

U yCIIOBUI 0€3011aCHOTO TPUMEHEHUS
B IPAKTUYECKOU KU3HH,
KOIMPOBAIBHOIO anmnapara, CTpyHHoro
IIPUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAHHUU JIEKTPOCTATUYECKON
3aIIUTHI U 3236 MJICHHUS
AIIEKTPOIPUOOPOB.

Pemenue pacueTHbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYECKON MOICITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJTT JIEKTPOCTATUKH.

Pemenue kauecTBEHHBIX 33/1a4

C OIIOPOM Ha U3YUYECHHBIE 3aKOHBIL,
3aKOHOMEPHOCTH U (pr3nueckue
SIBJICHUSI DJIEKTPOCTATHKHU.
PacrioznaBanue pusnyeckux siBIeHUN
B y4€OHBIX ONBITaX U OKPY Karolen
YKU3HM: JIEKTPU3ALMS T,
B3aMMOJIEICTBHE 3apsi/10B U OOBSICHEHHE
WX Ha OCHOBE 3aKOHOB U (hopmyI
AIIEKTPOCTATUKH.

OnucaHue U3y4eHHbIX CBOMCTB
BEILECTBA U MIEKTPUUECKUX SIBJICHU

C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUMH: JIEKTPUUECKUI 3apsi],
HAIPSHKEHHOCTb 3JIEKTPUYECKOIO MOJIs,
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MOTEHIIUAJI, PAa3HOCTh MTOTEHIIUAJIOB,
AIIEKTPOEMKOCTb.

AHanmu3 GpU3HIEeCKuX MPOIEeCCOB

Y SIBJICHUM C UCIOJb30BAHUEM
bu3nYecKuX 3aKOHOB: 3aKOHA
COXPaHEHUS AIIEKTPUUECKOTO 3apsiia,
3akoHa Kynona.

PaGoTa B rpynmnax npu aHaiuze
JIOTIOJIHUTEIbHBIX HCTOYHUKOB
uH(OpMAIUHU U TOJTOTOBKE COOOIICHHUIA
O IIPOSIBJICHUU 3aKOHOB JIEKTPOCTATUKH
B OKPYXAaIOIIEH )KU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

[locTOoAHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4yHbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIIECTBOBAHUS DJIIEKTPUUECKOTO
toka. Ucrounuku Toka. Cuia Toka.
ITocTOAHHBIN TOK.

Hanpsixenue.

3akod Oma Jis1 ydyacTKa HeIu.
DIIEKTPUYECKOE CONTPOTUBIICHHUE.
VY 1e1bHOE CONTPOTUBIICHUE
BeniectBa. [locnenoBarensHoe,
napasuiesibHOe, CMEIIaHHOE
COEJIMHEHHE MPOBOIHUKOB.
Pabota siekTpruueckoro Toxa.
3akoH /[xoyns—JIenna. MomHocTh
AIEKTPUUECKOTO TOKa.

[IpoBeneHMEe 3KCIEPUMEHTA: U3YUECHHE
CMEIIAHHOTO COEUHEHUS PE3UCTOPOB;
n3Mepenue DJIC ucTouHnka Toka v ero
BHYTPEHHETO CONMPOTUBIICHMUS;
HAOJIOZICHUE DIICKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEH U3MEPEHUN (PU3NYECKUX
BEJINYMH.

OOBbscHEeHUE IPUHIUIIOB AEHCTBUS

U YCJIOBUI 0€3011aCHOT0 MPUMEHEHHUSI
amrepMeTpa, BOJIbTMETpa, peocTara,
UCTOYHUKOB TOKA,
AIIEKTPOHArPEBATEIBHBIX U
AIIEKTPOOCBETUTENBHBIX MTPUOOPOB,
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DIIEKTPOABUKYIIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHMKA TOKa. 3aKkoH Oma

JUTS1 IOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJNIeKTpOHHAs! TPOBOJAUMOCTh
TBEPJbIX METAJIIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUS METAJIJIOB

OT TEMIIEPATyPHI.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKHUN TOK B BAKYyME.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB.
[TonynpoBoauuku. CooCTBEHHAs
Y IPUMECHAs! IPOBOJUMOCTD
MOJIYNPOBOJHUKOB. CBOMCTBa
p—n-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHAN TOK B pACTBOPax
Y pacIuiaBax 3JIEKTPOJIUTOB.

DNEKTPOIUTUYECKAs! TUCCOIUAIIS.

DIEKTPOIIU3.
DJIEKTPUYECKUM TOK B razax.
CaMOCTOSITeIbHBIA 1
HECAMOCTOATENbHBIN PA3PSI.
Mounus. [mazma.
TexHuYeCcKHne yCTpOruCTBa

TEPMOMETPA CONPOTUBIICHUS,
BaKyyMHOI'O J10/1a, TEPMHCTOPOB U
($hoTOpPE3UCTOPOB, MOTYTPOBOTHUKOBBIX
JIMOJI0B, TaJIbBAHUKH.

Pemenue pacueTHBIX 3a7a4 C SBHO
3aJIaHHOMN (YM3UYECKON MOJIEITHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn tembl «IlocTosHHBIN
AIEKTPUUYECKUI TOKY.

Pacnio3naBanue Gpu3HUeCKUX SIBICHUM
B Y4E€OHBIX ONBITaX U OKPY’KaroIen
KU3HU: AJIEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaNN3 3JIEKTPUYECKUX SIBICHUM

Y IIPOLIECCOB B LIEAX OCTOSHHOIO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBLHOTO U TAPAJIEIBHOTO
COEJIMHEHHUSI IPOBOITHUKOB, 3aKOH
Jxoyisa-Jlenna.

OnucaHne n3y4yeHHbIX CBOMCTB
BEILECTB U AIEKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: JIEKTPUYECKUN 3aps]l, ChiIa
TOKQ, JJIEKTPUYECKOE HAIIPSIKEHUE,
AIEKTPUYECKOE COMTPOTUBIICHUE,
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U IPAKTUYECKOE MPUMEHEHHE:
aMIEepMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKH TOKA,
3JIEKTpOHArpeBaTelIbHbIe IPUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBbIH 1O/, TEPMUCTOPbI

1 (hOTOPE3UCTOPBHI,
MOJIYITPOBOTHUKOBBIN TNOJ,
rajbBaHHUKa

pazHocTh noteHuanon, J[C, padbora
TOKa, MOIITHOCTh TOKA.
Hcnonb3oBanue nHGOPMAITHOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALIUN
U TIpeJICTaBlIeHUs] HH(OpMaIIUU

MIPU MOJITOTOBKE COOOIIEHUM

O IPUMEHEHHUH 3aKOHOB IMOCTOSIHHOTO
TOKa B TEXHHUKE U TEXHOJOTHIX

Uroro no pazneny

22

Pe3epBHoE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KommuectBo OCHOBHBIE BUJIBI I€ITEIHHOCTH
pasaesnoB U TEM ITIporpamMmmHoe coaepkaHue

/11 4acoB 00yJaroIUXCsl

y4eOHOro npeaMera
Pazgen 1. diekTpoguHamuka
1.1 | MaruutHo€ noJe. 11 [TocTossHHBIE MAarHUTHI. [IpoBeneHre SKCIEPUMEHTA: U3YUYEHHUE

DnexkTpoMarHuTHas
WHTYKITUS

BzauMoelicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoeE 1oJe.
BexTop MaraHuTHOM MHAYKIUH.
[IprHIMD cyniepno3uunn
MarHuTHBIX ToneH. JInHuun
MarHuTHOM uHaykuuu. Kaptuna
JIMHUA MAarHUTHOU MHAYKIIUH T10JIA
IMOCTOSIHHBIX MAarHUTOB.
MarsuTHO€ 110J1€ TPOBOTHUKA

¢ TokoM. KapTtuna TuHUNA UHAYKIUU
MardMTHOTO MOJIS JJIMHHOIO
MIPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O IPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTena.
BzaumogeiicTBre MpOBOIHUKOB

C TOKOM.

Cuna Amnepa, ee MOyJib

Y HaIlpaBJICHUE.

Cuna Jlopenna, ee MOyJIb

Y HanpaBJieHueE. JIBrmkeHne
3apsHKEHHOM YaCTHIIbI

MAarHUTHOTO IOJIS KaTYIIKH C TOKOM;
MCCIIETOBAHUE JEHCTBUS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIJIEJOBAHUE SIBIICHUSA
ANEKTPOMAarHUTHOW UHIYKIIHH.
OneHka abCOJIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYMH.

OObscHEHNE IPUHIUIIOB ACHCTBUS

U YCJIOBHI1 0€3011aCHOI0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
IEKTPOMATHUTOB, JIEKTPOBUraTE,
YCKOPHUTEJIEH JJIEMEHTAPHBIX YaCTHIL,
WHIYKIMOHHOM IEYH.

Pemenue pacueTHbIX 3a1a4

Ha MpUMEHEHHE (HOPMYJI TEMBI
«MarHuTtHoe nojie. DIeKTPOMarHUuTHas
VHIYKLSD.

Pemenune kauecTBEHHBIX 3a1a4

C OIIOPOM Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJTHOPOJIHOM MarHMTHOM IOJIE.
Pabora cunsl Jlopenna.

SIBneHME DNEKTPOMArHUTHON
nHAyKouu. [1oTok BekTopa
MAarHUTHOW WHIYKIIUU.
DJIEKTPOIBUKYIIAS CUJIA NHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papanes.

BuxpeBoe 351eKTprudecKoe noiie.
DJIEKTPOABUKYILAS CUJIA UHIYKIIUU
B IPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIbHO B OJJHOPOAHOM
MarHuTHOM IIOJI€.

[Ipasuiio Jlenna.

NunykTuBHOCTS. SIBeHUE
CaMOMHIYKIIMH. DJIEKTPOJIBUKY LA
CUJIa CAMOUHTYKIIUH.

OHeprust MarHUTHOTO MOJISI KaTyIIK!
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHn4eckue ycTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
ANEKTPOABUTATEID, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAS [1€Yb

SIBJICHHS TeMbI « MarHUTHOE TOJIE.
DneKTpOMarHuTHAS WHIYKITHS).
OmnpeneneHne HaMPaBIICHUS BEKTOPA
WHIYKIIUA MarHUTHOTO TIOJIS
MIPOBOJTHHKA C TOKOM, CHJIBI AMITepa
u cuibl JlopeHna.

Pacnio3naBanue pusnyeckux siBIeHUN
B y4€OHBIX ONBITAX U OKpYXarouiei
KU3HU: B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMATHUTHAS UHYKITUS,
JIEHCTBE MarHUTHOTO TOJIST Ha
MIPOBOJTHUK C TOKOM U JIBUKYIITUHCS
3apsi.

AHaIM3 JIEKTPOMAarHUTHBIX SIBIICHHM
C MCIIOIb30BAaHUEM 3aKOHA
AIICKTPOMATrHUTHON WHTYKIIHH.
OrnucaHnue U3y4yeHHBIX CBOMUCTB
BEII[ECTB U AIEKTPOMATrHUTHBIX
SIBJICHUM C UCTIOIh30BAaHUEM
(bU3UYECKUX BEJTMYUH: UHIYKITUS
MarHuTHOTO MOJis, cujla AMrepa, cuiia
JlopeHria, THAYKTHBHOCTH KaTYIIIKH,
DHEPTHUS JICKTPHIESCKOTO U MATHUTHOTO
ToJIen

Hroro no pazneny

11
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Pasznea 2. Kosie0aHus v BOJIHBI

2.1

Mexannyeckue
Y 3JICKTPOMArHUTHBIE
KOJICOaHU

KonebarenbHas cucrema.
CBoOOoaHBIC MEXaHUYECKHE
konebanus. ['apmMoHnueckue
kosiebanus. Ilepuon, yactoTa,
aMIuTya v dasza KojgeOaHu .
[Ipy>XMHHBIN MASITHHK.
MaremaTH4eCKrii MasiTHHK.
YpaBHEeHHE rapMOHUYECKUX
kosebanuil. [IpeBpaienne snepruu
IPY TAPMOHUYECKUX KOJICOaHUSX.
KonebaTenbHblil KOHTYP.
CB0OOOIHBIE PJICKTPOMATrHUTHBIE
KOJ1e0aHus B UICAIBHOM
KoJie0aTeIbHOM KOHTYpe. AHaJIOTUsI
MEXIy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMU KOJICOAHUSMH.
®dopmyna TomcoHa. 3aKoH
COXpPaHEHUS PHEPIUH B UJICAIbHOM
KoJiIe0aTeTbHOM KOHTYPE.
[IpencrasiieHne 0 3aTyXarOIMUX
Konebanusx. BeiHyX1eHHbIE
MEXaHUYECKue KoJieOaHus.
Pe3zonanc. BeiHyX1eHHBIE
AJIEKTPOMArHUTHbBIC KOJICOAHMUSI.
[IepemeHHBIN TOK.
CunyconalbHbI IEPEMEHHBIN TOK.

Uccnenosanue mapameTpos
K0J1e0aTeIbHON CUCTEMBI — ITEPHO/IA,
Y4acTOTHI, aMIUTUTYBI U (ha3bl
KoJIeOaHuil (Mpy>KUHHBIN

W/ MaTeMaTUYECKUI MasTHHK).
Habmronenue 3aTyxarmmnmx KojaeoaHu.
UccnenoBanue CBONCTB BBIHYKICHHBIX
KoJIeOaHMi.

Habmonenue pe3onanca.

[IpoBenenue skcriepuMeHTa:
MCCJIEI0BaHME 3aBUCMOCTH TIEPUOIA
MaJIbIX KOJIeOaHW Ipy3a Ha HUTH

OT JIJTMHBI HUTU U MACChI TPy3a;
MCCJIeIOBAHNE MIEPEMEHHOT0 TOKA

B IIETIA U3 TIOCIIEAOBATEIIEHO
COEJIMHEHHBIX KOHJEHCATOPa, KaTYIIKU
U pe3ucTopa.

OreHka aOCOMIOTHBIX U OTHOCHUTEITBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKUX
BCJIMYMH.

OOBsCHEHUE MPUHIIATIOB ACUCTBUS

Y YCJIOBHI 0€3011aCHOT0 MPUMEHEHUS
AIEKTPUIECKOTO 3BOHKA, TeHEpAaTOpa
NEPEMEHHOT0 TOKa, TUHUHN
AIIEKTpoIepeaay.

Pemmenne pacueTHbIX 337124 C SIBHO
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MOoIIHOCTE IEPEMEHHOI0 TOKA.
AMIUIMTYJIHOE U JEHCTBYIONIEE

3HAUYCHUC CUJIbI TOKA U HAITPSKCHUA.

Tpancdopmarop. [IpousBoacTso,
nepenaya u notpedieHue
3JIEKTPUYECKON IHEPIUU.
DKOJIOTUYECKHUE PUCKU

ITPHU IIPONU3BOJACTBEC DJICKTPOOHCPIH.

KynbTypa ucnonp3zoBanus
AIEKTPOIHEPTHH B TOBCEIHEBHOM
KU3HHU.

TexHn4eckue ycTpoucTaa

Y MPAKTHYECKOE IPUMEHEHUE:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JINHUHU
ANEKTpoIiepesad

3aIaHHOM (PU3HIECKON MOJICIIBIO

C UCITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 GOpMyJI, ONTUCHIBAIOIIUX
MEXaHUYECKHE U DIICKTPOMArHUTHBIC
KoJieOaHusl.

Onucanne MEXaHMYECKUX

Y 3JICKTPOMArHUTHBIX KOJIeOaHU

C UCIIOJIb30BaHUEM (PU3HYECKUX
BEITMYMH: TIEPHOJ] 1 9acTOTa
KoJieOaHuii, aMIuInTy1a u (asza
KOJIeOaHMi1, 3apsi/1 U CUjia TOKa

B FapMOHHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOAHUSIX.

Pemenre kauyecTBEHHBIX 33124

C OIOPOM HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMMCHIBAIOIINE
MEXaHUYCCKUE U DJICKTPOMArHUTHBIC
KoJieOaHusI.

PaboTa B rpynmax rnpu riiaHupOBaHUH,
MPOBEJICHUH W UHTEPIPETAIINH
PE3yIBTATOB OIBITOB, U aHAJIN3E
JOTIOJTHUTEIHHBIX UCTOYHHUKOB
uH(OpMaIUK Mo TeMe

2.2

Mexannueckue
Y 3JICKTPOMATrHUTHBIE
BOJIHBI

MexaHU4eCKHe BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocTh pacnpocTpaHeHUsI

U JyIiHA BOJTHBL. [lomepedunbie

N3yuenune oOpazoBaHus

¥ PacIpoOCTPaHEHUS IMOTIEPEIHBIX
Y TIPOJIOJIBHBIX BOJIH.
Habmonenue orpaxkeHust
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Y TIPOJIOJIbHBIE BOJHBI.
Nutepdepentiusa u qudpakims
MEXaHUYECKUX BOJIH.

3ByK. CkopocTb 3ByKa. ' pOMKOCTB
3ByKa. Beicora ToHa. TemMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3nmydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanusa BeKTopos E, B,

V B DJIEKTPOMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH:
OTpaKEHUE, IPEIIOMIICHUE,

oI pu3anus, JuGpaKius,
unTepdepenius. CKkopocTsb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHHIX BOJIH.
[IpumeHeHre MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI paIUOCBA3U

U TeneBuieHus. Paguonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KaroIIEU CPEIBI.

TexHu4eckue ycTpoucTaa

Y [IPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUarHOCTUKA

B TEXHUKE U MEAUIIMHE, pajiap,

U IIpesIoMJIEHUS], UHTep(depeHunu

1 JU(PPAKIMY MEXAaHUYECKUX BOJIH.
HaburoieHue cBA31 TpOMKOCTH 3ByKa
U BBICOTHI TOHA C aMIUIUTY 10U

Y 4aCTOTOM KOJIeOaHUH, 3ByKOBOTO
pe30oHaHca.

Hccnenosanne cBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IPEJIOMIIEHUE, MTOISPU3ALUS,
nudpakuys, uHTephepeHIus.
N3yueHue ycloBUl U3ITy4ECHUS
ANEKTPOMArHUTHBIX BOJIH, B3aNMHOU
opueHTanuu BeKTopoB E, B, v

B DJICKTPOMATHUTHOW BOJIHE.
N3yuyeHnne npuMeHeHus
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OObscHEHNE IPUHIUIIOB ACHCTBUS

U yCJIOBUH 6€30MacHOr0 MPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOU TNarHOCTHKHU

B TEXHHUKE U MEIMIMHE, pasapa,
paauoNpUEMHHUKA, TEJIEBU30PA,
aHTeHHbl, Tenedona, CBY-neun.
Pemenne pacuyeTHBIX U KAUECTBEHHBIX
3a/1a4 ¢ ONOpPOM Ha U3yYECHHBIE 3aKOHBI
1 3aKOHOMEPHOCTH, OIIMCHIBAIOLINE
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paMONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neun

pacnpoCcTpaHEHUE MEXAaHUYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH 15 TTIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALINH

Y TIpeJICTaBIICHUs] HH()OpMAIIUU

MIPU MOATOTOBKE COOOIIEHUIN

00 MCIOIb30BaHUH JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

YuyacTtue B IUCKyCCUU

00 2JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXaIOIIEH Cpeibl.

PaGoTa B rpynmax npu miaHUpOBaHUH,
MPOBEJACHUU U MHTEPIIpETAIUU
pPE3yJIbTATOB OMBITOB U AHAJIN3E
JOTIOJTHUTEIbHBIX UICTOYHHUKOB
MH(OpMaLUK MO TEME

23

Onrtuka

10

I'eomerpuueckas onruka.
[IpssmosnnHEHOE pacpOCTPaHEHUE
CBETA B OJTHOPOJIHOM cpene. JIyu
cBeTa. ToyeyHblid ICTOYHUK CBETA.
Otpaxxenue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHune
M300paXeHH B IJIOCKOM 3€pKaJie.
IIpenomiienue cBera. 3aKOHBI
IpeIoMIICHHS cBeTa. AOCOTIOTHBIIN
nokazarenb npenomieHus. [lomHoe

N3y4denue sABICHNS TOJHOTO
BHYTPEHHETO OTPAXKEHUS, €TO
IPUMEHEHUS B CBETOBOJIC.

N3ydenune Moaenein MUKpOCKOIIa,
TEJIECKOMa.

[Tonydenue cnekTpa ¢ MOMOUIBIO
MPU3MBI U TUPPAKIIUOHHON PEIIETKH.
N3mepenne nokazaress mperoMIICHUS
CTEKJIA.

UccnenoBanne cBOMCTB U300pakeHU
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BHYTPEHHEE OTpaKEHUE.
[IpenenbHBIN YyTOJI MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.
Hucnepcus ceeta. CoxKHBIN COCTaB
Oenoro ceera. L[BerT.

CoOuparomniye u paccenuBaromue
nuH3blL. ToHkas nmuH3a. DokycHoe
pacCTOSTHUE U ONTUYECKAs CUila
TOHKOM JuH3bI. [locTpoeHue
U300paKeHU B COOMPAIOIINX

U paccenBaroIux JinH3ax. @opmyia
TOHKOM JIMH3BI. Y BEJIMUCHUE,
JTaBaeMoe JTUH30M.

[Ipenensl npUMEHNMOCTH
F€OMETPUYECKON ONTHKHU.
BonnoBas ontuka. UnTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

Y caoBust HaOMIOEHUA

MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

HNudpaxuus cera. Judpakinonnas
peuieTka. Y cioBue HaOIIOAeHUS
[JIABHBIX MAKCUMYMOB IIPH TaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKITUOHHYIO PEIICTKY.

B JIMH3AX.

OObsicHeHUE NPUHITUTIOB ACUCTBUS

U yCIIOBUI 0€30MacHOTO MPUMEHEHUS
OYKOB, Jymbl, (hoTOAMNMApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOTA, TEJIECKOIA, BOJJOKOHHOM
ONTHKH, TUPPAKITUOHHOMN PEIIETKH,
MOJISIPOUIA.

Pemenune pacueTHbIX 3a/1a4 € IBHO
3a1aHHOM (PH3UYECKON MOJIEIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI F€OMETPUUECKON
OITHUKH.

[TocTtpoenue u onrcanre N300paKEHU,
CO3/1aBa€MOT0 IUIOCKUM 3€pPKaJIoM,
TOHKOU JIMH30M.

PaccmoTpenue npenenos
MIPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

Pacno3naBanue pu3n4ecKux siBJICHUN
B OIBITaX U OKPYKAIOIIEH KU3HU:
IPSMOJIMHENHOE PaCIPOCTPaHEHUE
CBETa, OTPAKEHHE, IPEITOMIIEHHUE,
uHTepdepeHnus, udpakius

Y MOJISIPU3alus CBETA, UCIEPCUS
CBETa.
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[Tomapu3zanus ceera.

TexHn4eckue ycTpoucTaa

Y IPAaKTUYECKOE TPUMEHEHHE:
OUKH, Jiyna, poroanmnapar,
IIPOEKIMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJIIPOU /T

N3ydenue ycinoBuit HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(HEPEHIIMOHHON KapTHUHE
OT IBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOMIOIEHU S TJIaBHBIX
MaKCHUMYMOB TIpY MaJIeHUU
MOHOXPOMATUYECKOr'O CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHanm3 oNTUYECKUX SBICHUN

C UCIOJIb30BaHUEM 3aKOHOB: 3aKOH
NPSMOJIMHEWHOTO PaCIpOCTPAHECHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MTPEJIOMJIICHUS CBETA.
OnrcaHue ONTHYCCKUX SIBJICHUM

C UCHOJIb30BaHUEM (PU3UYECKUX
BEJINYUH: (POKYCHOE PacCCTOSIHUE

Y ONITHYECKAs CHJIA JIMH3BI

Hroro no pazneny

Pa3znen 3. OcHOBBI cieniaIbHOM TeOprH OTHOCUTENbHOCTH (nasee — CTO)

3.1

OCHOBBI CIIEIAAJILHON
TCOPUHU
OTHOCHUTEJIbHOCTHA

4

['panuipl npumMeHUMOCTH
KJIACCUYECKON MEXaHUKHU.
[Toctynarel cnenquabHOM TEOPUHU
OTHOCHUTEIBHOCTU: HHBAPUAHTHOCTD
MOJIyJIs CKOPOCTH CBETA B BAKYyME,
NPUHLUI OTHOCUTEIBHOCTH
OWHILITENHA.

Pemenue kaueCTBEHHBIX 33724

C OIIOPOM HA U3YYEHHBIE MOCTYJIAThI
CTO.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUHU JJIs1 IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUA
Y TIpeJICTaBIICHUS HHOOPMAIIUH
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OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAILEHUE JITTUHBI.
DHeprus U UMITYJIbC
PENSITUBUCTCKON YaCTHIIBI.
CBsI3p Macchl € BHEPrUeEn

Y UMITYJIbCOM PEJISITUBUCTCKOU
YaCTULIBL. DHEPIUsl TOKOS

MIPH MOJTOTOBKE COOOIICHU M
0 rpaHMIlaX MPUMEHUMOCTH

KJIACCUYECKOM MEXAHUKH U OCHOBAX
CTO

Hroro no pazneny

Pa3znen 4. KBanToBas pusuka

4.1

DIeMeHThl KBAaHTOBOU
OINTUKU

®otonbl. Dopmyiia I1nanka cBA3u
sHepruu (poToHa c ero 4acTOTOM.
DHeprus ¥ UMNyJbc (poToHA.
OTKpBITHE U UCCIIEIOBAHNE
doTorddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
doTorddexra. YpaBHeHHE
OitHmreitHa s hororddexra.
«KpacHas rpanuiia» pororddexra.
Hasnenue cBera. OnbITHI

I1.H. JIeOenena.

XUMHUYECKOE AEUCTBUE CBETA.
TexHuueckue ycTponcTBa

U TIPAKTUYECKOE MPUMEHEHHE:
dboTor51eMeHT, GOTONATUHK,
COJIHEUHas baTapes, CBETOANO]T

Ha6mronenue pororddexra

HAa YCTAHOBKE C [IMHKOBOU IIJIACTUHOM.
Uccnenoanue 3aKk0HOB BHEIIIHETO
dbotorpdexra.

OObsicHEHNE OCHOBHBIX ITPUHIIUIIOB
NEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: (hOTOAIEMEHT, (DOTONATUUK,
COJIHEUHasi OaTapesi, CBETOIUOI;

Y yCJIOBUN WX 06€30MMacHOro
IPUMEHEHUS B IPAKTUYECKOU KU3HH.
Pelienne pacueTHbIX 3a/1a4 € IBHO
3a1aHHOM (PM3UICCKON MOJIEIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT KBAHTOBOM ONTHKHU.
Penienne kayeCcTBEHHBIX 3a7a4

C OIIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOU ONITHKH.
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Pacno3naBanue Gu3NYECKUX SIBICHUN
B YYEOHBIX OIBITaX:
(doToanexkTpuyeckuid 3P peKxT, CBETOBOE
JaBJICHHE.

Omnucanne H3y4eHHBIX KBAHTOBBIX
SIBJICHUU U MPOLECCOB

C MCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTB 3JICKTPOMArHUTHBIX
BOJIH, JJINHA BOJIHBI M 4YaCTOTa CBETA,
SHEPrus U UMIYJIbC (PoTOHA

4.2

CrtpoeHnue aToma

Mopens atoma Tomcona. OnbITbI
Peszepdopaa no paccesiHuio
a-vactul. [ Imanerapuas monenp
aroma. [loctynars! bopa.
W3ny4yenue u noriomnieHnue GoToHOB
IIpU NIEPEXOJIE aTOMa C OAHOTO
YPOBHSI DHEPruU HA Apyrou. Buasl
criekTpoB. CHEKTp ypOBHEW SHEPTUU
aToMa BOAOPO/IA.

Boanosrsle cBoMcTBa YacTuil. BoaHBI
ne bponnsa. KopnyckymnspHo-
BOJIHOBOU Ty JTU3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YEHUE.

TexHn4eckue ycTpoucTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPAJIbHBIN aHAIU3

Nzyuenue moaenu onbita Pesepdopna.
IIpoBeneHne sKkcriepuMeHTa

10 HAOJIOJIEHUIO JIMHEHYATOTO CIIEKTpa.
OneHka a0CONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3yuenue monenu atroma: ToMcoHa,
IJIAHETAPHOW MOJIENI aTOMA, MOJENH
atoma bopa.

N3yueHue criekTpa ypoBHEN 3HEPTUU
aToma Bosiopojia. OObsICHEHHE
IIPUHLIAIIOB AEUCTBHS U YCIIOBUN
0e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIA, JIa3epa, KBAaHTOBOT'O
KOMIIBIOTEpA.

Pemenne kauyecTBEHHBIX 331a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

3aKOHOMEPHOCTHU ¥ (PU3HYECKHE
aBieHus 1o TeMe «CTpoeHue aToMay.
Pacno3naBanue pu3N4eCKUX SIBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYaTOro CIIEKTpa U3JIyYEHHUS.
AHanu3 KBaHTOBBIX MIPOLIECCOB

U SIBJIEHUU C UCIIOJIb30BaHUEM
noctysaroB bopa

4.3

ATOMHOE S7pO

DKCIEPUMEHTBI, TOKa3bIBAIOIIHNE
CJIO)KHOCTH CTPOEHUS sJIpa.
OTKpBITHE PAUOAKTUBHOCTH.
Omneitel Pezepdopaa

IO OIIPEAEIICHUIO COCTaBa
PaAMOAKTUBHOTO U3JTYyYEHUSI.
CaoiicTBa anbda-, Oera-,
ramma-usnydenus. Brnusinue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHU3MBl.

OTKpBbITHE TPOTOHA U HEUTPOHA.
Hyxiionnast mozens sigpa
I'eiizenOepra-lBaHeHKoO.

3apsn sapa. MaccoBoe 4ucio aapa.
H3oTomnel.

Anbda-pacnaj. IIEKTPOHHBIN

U MO3UTPOHHBIN Oera-pacnaj.
["amma-u3nyuenue. 3aKoH
PaJM0aKTUBHOIO pacraja.

N3yyeHne 3KCneEpuMEHTOB,
JIOKA3bIBAIOIIMNX CJI0KHOCTh CTPOEHUS
aTOMHOTO siJIpa.

UccnegoBanne TpEKOB YaCTHII

(o rotoBbIM (hoTOTpadusiM).
N3ydeHue sa1epHbIX CUJI, AIEPHBIX
pEeaKlMil CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHOW MOJIEIH siapa
['eiizenOepra-lBaneHkKo.

OObsicHEHUE YyCTPOHCTBA

Y IPUMEHEHUSI TO3UMETPA, KAMEPDI
BuibcoHa, ssgepHoro peakropa,
aTOMHON OOMOBL.

Pemenue 3agau ¢ onopou

HA MMOJyYEHHbIC 3HAHUS, B T.4. O 3apsiae
Y MacCOBOM YHCIIE AIpa.
Pacno3naBanue pU3NUECKUX SIBICHUM
B YU€OHBIX ONBITAX M B OKPY>KaIoIIeH
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DHEprus CBsI3U HYKJIOHOB B SIAPE.
SlnepHbie CUIIBI.

Hedekt Macchl spa.

Snepneie peakuuu. lenenue

Y CUHTE3 SJEP.

Snepusiii peakrop. TepmosiaepHbIn
cuHte3. [IpoOiaeMbl U mepcrneKTUBbI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SICPHOM
SHEPIrEeTUKH.

DIieMeHTapHbIe YacTUlibl. OTKpBITHE
IIO3UTPOHA.

MeToab!I HAOIIOIEHUS

Y PETUCTPALMU JJIEMEHTAPHBIX
YaCTHII.

DOyHAaMEHTAIIBHBIE
B3auMoaercTBusd. EqMHCTBO
(Gu3nUeCcKOi KapTUHBI MUDA.
TexHn4eckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
NO3UMETP, KaMepa BuibcoHa,
SIICPHBINA peakTop, aToMHas 6bombOa

YKW3HU: €CTECTBECHHAs U UCKYCCTBEHHAs
PaaOaKTUBHOCTb.

OmnucaHne KBaHTOBBIX SIBJICHUI

Y TPOIIECCOB C UCITOJIB30BAHUEM
(hU3UYECKUX BEITUYHMH: TIEPUO/T
MOJTypacIiaia, SHEPrus CBSI3M aTOMHBIX
snep, Ae(eKT Macchl spa.

AHaIM3 IpoIeCcCoB U SIBICHUN

C MCIOJIb30BaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHMSI MacCOBOI'0 YKCIIa,
nocryJiarsl bopa, 3aKoH
pPaIMOAKTUBHOIO pacmaja.

VYuyacrtue B paboTe Kpyrjioro crojia
«DyHIaMEHTaJIbHbIE B3aUMO/ICCTBHUSI.
EnuHcTBO (hM3nyecKoil KapTUHBI MUPA».
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEeXHOJOTHHU JJIs1 IONCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU

Y TIPEICTABJICHUS] HHPOPMAITUH

MIPU TTOJATOTOBKE COOOIICHUM

O IPUMEHECHUH 3aKOHOB KBAHTOBOM
(bU3UKN B TEXHUKE U TEXHOJOTHSIX,
AKOJIOTMYECKHX ACIIEKTaX SIICPHON
SHEPIreTUKU

Hroro no pazneny

15

55




®denepanbHas padoyas nmporpamma | dusnka. 10—11 kiraccsr (6a30BbIN ypOBEHB)

Pazgeu 5. D1eMeHTBI aCTPOHOMMHU U ACTPOPU3NKHN

5.1

DJIEMEHTHI
aCTPOHOMUU
U aCTpOU3UKH

7

DTarnbl pa3BUTUSI ACTPOHOMHUH.
[TpuknagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Be3anoro neba. Co3sesnus,
SIPKUE 3BE3/1bl, TIJIAHETHI, UX
BUJIMMOE IBIIKCHUE.

CoJiHEeUHasI cucTEMA.

Comnane. CoytHeyHast aKTUBHOCTb.

Uctounuk sneprun ConHIA U 3BE3.

3Be3/1bl, UX OCHOBHEIE
XapakTepUCTUKU. /[narpamma
«CTHEKTPAIBHBIN KIIACC —
CBETHUMOCTBY». 3BE€3/IbI IJIABHOU
MOCJIEIOBATEIIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY IS 3BE3/
rJIaBHOM IMOCJIEAOBATEILHOCTH.
BuyTpeHHee cTpoeHue 3Be3/I.
CoBpeMeHHBIE TPEACTABIICHNUS

0 MIPOUCXOXKJIECHUM U FBOJIIOIUU
ComaHiia u 3Be3]1. DTallbl >KU3HU
3BE3.

Miteunslii [TyTh — Hama ["anakTuka.
ITonoxenue u nBxenne CoHIa

B 'anakTuke. THUIIBI rajJakTHK.
Paauoranaktuku u KBazapsl.
UepHble ObIPHI B siApax rajlakTUK.

IToaroroBka cooOLieHN 00 3Tanax
Pa3BUTHS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHUYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJTYUYEHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHUSIX B COBPEMEHHOU
aACTPOHOMMUM.

N3yyeHne coBpeMEHHBIX
MIPEACTABICHUM O TPOUCXOKIACHUH

1 3Bosonu CoJHIA U 3BE3.
N3ydeHne TUNIOB rajaKkTUK,
paauOralakTUK U KBa3apoB.
N3yuenune nBuKeHUsE HEOECHBIX Te,
ABOJIIOIMY 3Be3]1 U Bcenennoi,
IPOLIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE€3/IHBIX CUCTEMAX,

B MEXKTATAKTHYECKOU CpELE,
MacIITabHOU CTPYKTYpbl BeeneHHoi.
OOmbsicHenue pacimpenus BeeneHHoi
Ha OCHOBE 3aKOHa Xabo0ua.
[ToaroroBka K 00CYXAECHUIO
HEpEILISHHBIX MTPO0OJIEM aCTPOHOMUHU.
[IpoBenenne HAOIIOACHUI
HEBOOPYKEHHBIM TJ1a30M

C UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JJIsI OIIPeIeTICHUS
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Bcenennas. Pacuupenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus
bousbmioro B3psiBa. Penukrosoe
U3ITyYECHHE.

MacmtabHasi CTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie npoOiaeMsl

ITOJIO’KEHUSI HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ust CeBEpHOTro MOMyIIapus

U SIPKUE 3BE3]IBI.

[IpoBenenne HaOIIOICHUM B TEJIECKOT
Jlynsl, nnaner, Mneunoro [lytu.
VYyacTtue B IMCKYCCUHU O HEPEIICHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMUU
Htoro no pazneny 7
Paznen 6. O0001maoiee noBTropenne
6.1 | OGoObmaromee 4 O06o0011eHNE U CUCTEMATU3ALIHS VYyacTtue B AUCKYCCHH O POJIH (PUBUKHU
MOBTOPEHHUE COJIEpKaHUs pa3lIe]IoB Kypca ¥ aCTPOHOMUU B Pa3IUYHBIX cdhepax

«Mexanuka», «MonekysipHas
(u3KKa U TEPMOJUHAMUKAY,
«nektpoauHamMukay, «Konedbanus
1 BOJIHBD), «OCHOBBI CIICLIMAJIbHOM
TEOPHUH OTHOCUTEILHOCTHY,
«KBanToBas puznkay, « IMeMEHThI
ACTPOHOMHH U aCTPODUZUKI.
Ponp husuku u actpoHoMun

B SKOHOMHUYECKOMH,
TEXHOJOTUYECKOU, COLIMAIbHOM

1 3THYECKOH cepax IesITeIbHOCTH
YeJI0BeKa, POJIb U MECTO (DU3UKH

Y ACTPOHOMMH B COBPEMEHHOU
Hay4YyHOU KapTUHE MUpa, 3HAYECHUE

JIeSITEILHOCTH YeJIOBEKA.
IToaroroBka coOOIIEHUN O MECTE
(hu3nYECKOM KapTUHBI MUPA B PSITY
COBPEMEHHBIX IPEJICTaBICHUI

0 MpUPOJIE.

Brlinonnenne yueOHbIX 3aaHUMH,
JEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHITUH, (PU3NIECKUX
BEITMYMH U 3aKOHOB Kypca QU3UKU
10-11 xnaccoB
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OIHCaTENIbHOM,
CUCTEMATU3HUPYIOLIEH,
00BSICHUTEIILHOM

Y IPOTHOCTHYECKOHN (PYHKIINN
busnueckoit Teopum,

poJib GU3MYECKOI TeoOpuu

B (DOpMHUPOBAHUH TIPEICTABICHAN
0 (hu3uUeCcKO KapTUHE MUPA, MECTO
busngecKoit KapTUHBI MUPa

B O0OLIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTABICHUN O IPUPOJIE

Hroro no pazneny 4
Pe3epBHOE Bpems

OBULIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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HEPEYEHD (KOAU®UKATOP) PACHHPEJAEJIEHHBIX 110 KITACCAM
MPOBEPSIEMbBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM NPOI'PAMMBbBI CPEJHEI'O OBIIEI'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 110 ®PUBUKE

B ¢denepanbHbIX W perHOHANBHBIX TMPOIEAypax OIEHKA KadecTBa O0Opa3OBaHUS
UCIIONB3yeTCs TIepeueHb (KoaudUKaTop) paclpeiesieHHbIX MO KiaccaM MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHON 00pa30BaTENbHONW MPOTPAMMBbI
CpelHero o0IIero o0pa3oBaHus U AJIIEMEHTOB COJIEP>KaHUA M0 (U3HKE.

10 KJTACC

IIpoBepsiemble TPeOOBaHUA K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NporpamMMmsl

Kon IIpoBepsieMble IpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTrPpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3ynbTara
10.1 JleMOHCTpUpOBaTh Ha MpuUMEpax poilb M  MECTO  (PU3MUKHU

B (OPMHUPOBAHUN COBPEMEHHON HAyYHON KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTH, B TPAKTUYECKON AEATEIBHOCTH
JIIoJIen

10.2 Y4YuThIBaTh TPAHUIIBI MPUMEHEHUS U3yUYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepualbHasi TOYKa, WHEpIMaIbHAsI CUCTEMa OTCYeTa, abCOJIOTHO
TBEPJIO€ TEJIO, UJCaTbHBIN ra3; MOAEIN CTPOCHUS Tra30B, KUIAKOCTEH
U TBEPABIX TE€J, TOYCYHBIM SJIEKTPUYECKUN 3aps — MpPHU PEUICHUU
bu3nyecKkux 3aaa4y

10.3 Pacno3naBate (usnueckue sBiIeHUS (MPOIECCH) U OOBSICHATh HX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpPUU
CTpOEHHS  BEIEeCTBA M DJIEKTPOJMHAMHUKH:  PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE BUKEHNE, CBOOOTHOE MaJIEHUE
T€J, NBIXKEHHE I0 OKPYKHOCTH, WHEPIMS, B3aUMOJCHCTBUE TEI;
muhPy3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE KUIKOCTEN 1 TBEPIBIX
TeJ, HW3MEHEHHE oO0bemMa Tel TMpu HarpeBaHuu (OXJIAKICHUN),
TEIJIOBOE paBHOBECHE, HCHApEHUE, KOHJEHCAlus, I[JaBJIEHUE,
KpUCTAJUIM3AIUs, KUIIEHUE, BIIAKHOCTh BO3AYyXa, IOBBIIICHHUE
JABJICHUS Ta3a [PU €ro HarpeBaHUM B 3aKPHITOM COCY/JIE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B M30MpPOLECcCax; 3JIEKTpHU3alus Ted,
B3aUMO/JICCTBUE 3aPsI0B

59



denepanbHas padoyas nporpamma | dusnka. 10—11 kiaccsr (6a30BbI ypOBEHB)

10.4

OnuceiBaTh MEXaHUYECKOE JBWKEHHE, HCHONB3Yys (U3NYECKUE
BEJINYMHBI: KOOPJAMHATA, IYTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWIA, UMIIYJIbC Tejla, KUHETUYeCKas DHEprus,
NOTEHLMAaJIbHAsl JHEPrusi, MexaHuueckas paboTa, MeXaHHYecKas
MOIIHOCTb, MpPH OMNHCAHUU TPABUIBHO TPAKTOBATh (UBUUECKUIN
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS U EIUHULBL,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (PHU3UYECKYIO BETUUHHY
C APYTMMH BEIMYMHAMU

10.5

OnuckIBaTh U3yYCHHBIC TEIJIOBBIE CBOMCTBA TEJ U TETUIOBHIE SIBICHHUS,
UCIIONIB3ysl (PU3MUYECKHWE BEJIIMYWHBI: JTaBIICHWE Ta3a, TeMmIeparypa,
CpenHsisl KHHETUYEeCKas YHEPTus XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ,
CPEIHEKBaJpaTHYHAsl CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIJIOTHI,
BHYTPEHHSISI DdHeprus, pabora raza, KOdI(PPHUIMEHT TOJIE3HOTO
JNEUCTBUS TEIUIOBOTO JIBUTATENs; IPH ONMUCAHWW TPABHIBLHO
TPaKkTOBaTh (PU3WYECKUNA CMBICT MCHOJIB3YEeMbIX BEJIHYMH, WX
0003HAYCHUST W CAWHMIIBL, HAXOAUTh (OPMYIIBI, CBSI3BIBAIOIIHC
JTAHHYI0 (PM3UYECKYI0 BETUUYHHY C APYTHMH BEIHYUHAM

10.6

OnuceiBaTh  HU3YyYEHHBIE  DJIEKTPUYECKUE CBOMCTBA  BEIIECTBA
U DJICKTPUYECKHUE sIBJICHUS (TIPOLIECCh), HMCIONb3Yys (U3NUECKUE
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsif,  DJIEKTpUUECKOe  TMOJe,
HaMpsOKEHHOCTh  TOJISl, MOTEHIMAJ, Pa3HOCTb  MOTEHIMAJIOB;
OpyU ONWCAHUMU TMPABUIBHO TPAKTOBATh (PU3UYECKUM  CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYEHUS U €JIMHUIIBI, YKA3bIBATh
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMHU
BEJTMYMHAMU

10.7

aHaNM3UpOBaTh (U3UYECKUE TIPOLECCHl M  SBICHUS, HCIONb3YS
¢dbu3rdecKue 3aKOHbBI ¥ TPUHITUIIBL: 3aKOH BCEMUPHOTO TsroTeHud, I, 11
u Il 3axkoHbl HprOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOU DHEPIUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLINI CYNIEPIO3ULIANA CHJI, TPUHLIAIL
paBHOIIPpAaBUsl HMHEPLMUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpEIHEM KUHETHUYECKOW DHHEPruU TEIUIOBOIO JBMIKECHHUS MOJIEKYJ
C a0COJIFOTHOM TeMIIepaTypoil, MEPBBIM 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHMsl DJIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; npu stom
pasnuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH

10.8

OOBSACHITL OCHOBHBIC MPUHIUIIBI JCUCTBUS MalllMH, OpUOOPOB
U TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCJIOBHS UX O€30MacHOro
VICIIOJIB30BaHUsl B IIOBCEHEBHOM KU3HU
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10.9

BBITIOTHATE KCIEPUMEHTHI TI0 HCCIEOBAHUIO (DU3UYECKUX SIBICHUN
U TIPOIIECCOB C MCIIOIH30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUII;
npu  3ToM  (QopMyaupoBaTh IMpodiieMy (3ajady) | THUIIOTE3Y
y4e0HOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKCHHOTO
000pyI0BaHUS, TPOBOIUTE OTBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OcymiecTBiATh TpsIMbIE W KOCBEHHbIE H3MEpPEHUs (U3MUECKUX
BEJIMYMH; TPU STOM BBIOMPATh ONTUMAJBHBIN CIOCOO H3MEpEHUs
Y MCIIOJIb30BaTh U3BECTHBIE METO 1Bl OLICHKHU MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBarb 3aBUCHUMOCTH  MEXAY (DU3MUYECKUMU BEITUYMHAMHU
C HCIMOJIb30BAaHUEM IPSIMBIX U3MEPCHHI; IMPH 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCHPOBATHh PE3yNbTaThl IOJYYEHHOW 3aBHCUMOCTH
(bU3UYECKUX BEIMYMH B BUJE TAOIMI] U TpaduKOB, JeJaTh BBIBOJIBI
10 pe3yjbTaTaM HUCCIICIOBAHUS

10.12

CoOmomath mpaBmwia 0O€30MacHOTO TpyAa TMpU  MPOBEIACHUHU
UCCJIEIOBAaHUM B paMKax ydeOHOTO DOKCIEpUMEHTa, Y4eOHO-
WCCJICIOBATEIILCKON U TIPOSKTHOW JESITETLHOCTH C MCIOJIB30BaHUEM
U3MEPUTENLHBIX YCTPOUCTB U JTA00paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacueTHble 3a/1a4¥ C SIBHO 3aJJaHHOW (PU3MUECKONU MOJIEIbIO,
UCTIONIB3YsT (PU3WYECKUE 3aKOHBI M TMPUHIIUIIBI; HA OCHOBE aHaM3a
yCIOBUSI 3aJlayd  BbIOMpATh (U3HYECKYI0 MOJEINb, BBIICIAThH
dbu3nyeckue BeIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE JIJIsl €€ PEIICHHUS,
MPOBOJIUTH PACUYETHI U OLIEHUBATH PEATIbHOCTD IMOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUUNHBI

10.14

Pemate  kayecTBEHHbIE  3aJa4yd:  BBICTPAWBATh  JIOTUYECKU
HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKICHUN C OMOPOU HA M3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PUBHYECKUE SBICHUS

10.15

Hcnonp30oBaTh TpU  pelICHHH YYEOHBIX 3aJad  COBPEMEHHBIC
uH()OpPMAITMOHHBIE TEXHOJOTHU [UIS TOWCKA, CTPYKTYPUPOBAHWS,
WHTEPHPETAUA U TIPEJCTABICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON
uH(popMaIuu, NOTy4YeHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUUECKH
aHAJIM3UPOBATh MOJy4YaeMyt0 HHPOPMAIUIO

10.16

[IpuBoANTH TIPUMEPHI BKJIaJIa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B TMOBCETHEBHOM
KU3HU 1)1 o0ecrieueHus: 0e30MacHOCTH MPU OOpallleHUH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPONCTBAMH, ISl COXpPAaHEHHUS 370pPOBBS
U COOJIIOIGHUST HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIoLIei

cpene
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10.18

PaGoTath B rpymnme ¢ BBITIOJIHEHUEM Pa3IUYHBIX COIUAIBLHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  TPYIINbI, PALMOHAIBHO  paclpeneisTh
00SI3aHHOCTH ¥ TUTAHUPOBATH JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXXJIOr0 M3 yYaCTHHUKOB
IPYIIIBI B PELIEHUE pacCMaTPUBAEMOM MPOOIIEMbI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kox
paznena

Kox
IPOBEPSEMOT0
DJIEMEHTA

[TIpoBepsieMbli€ 3IIEMEHTHI COJICPKAHUS

OU3NKA UMETO/bI HAYUHOTI'O [TO3HAHU A

1.1

®du3uka — HayKa o npupozae. Hayunbsle MeToAp1 NO3HAHUSA
OKpyXarmouero mupa. Ponb sKcnepuMeHTa U TEOpUH
B IIpolIecce MO3HAHUS MPUPOJIbl. IKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (U3MUECKUX SIBJIEHUH M MPOIECCOB.
Hayunpie runore3sl. Pu3nyecKue 3aKOHBI U TEOPHUHU.
['pasuiel  OpUMEHUMOCTH — (U3HUYCSCKHX  3aKOHOB.
[Ipunmmn  coorBercTBHA. Poap u  MecTto  (U3UKH
B (pOpMHUPOBAHUYU COBPEMEHHOM HAy4YHOM KapTHUHBI MHUPAa,
B MPAKTHYECKOU NEATEIBHOCTH JIHOIEH

MEXAHHUKA

2.1

KNMHEMATHUKA

2.1.1

Mexanunueckoe JIBHXKEHUE. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHHSL. Cucrema OTCYeTA.
Tpaekropus

2.1.2

[Tepemenienue, CKOPOCTh (cpennsis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MAaTepHUAIbHOU
TOYKH, WX MOPOCKUUMH HAa OCH CHUCTEMbl KOOPAHMHAT.
CrnosxeHue nepeMenieHui 1 CI0KeHNEe CKOpOCTeH

2.13

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJMHEMHOE
nBrkeHue. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHMS], MyTH U MEPEMEIEHUs MaTepUalbHOU TOUYKU
OT BPEMEHHU

2.14

CBoOoaHOe majieHue. Y ckopeHue CBOOOTHOTO TIaJCHUS

2.1.5

KpuBonunennoe newxkeHne. PaBHOMEpHOE IBHKEHUE
MaTepUaIbHOW  TOYKA IO  OKPYXKHOCTH.  YTIJOBas
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CKOpPOCTb, JMHEWHAass CKopocTh. llepuom wm wacrora.
L{eHTpOCTPEMUTENIBHOE YCKOPEHHE

2.1.6

TexHudeckue  yCTPOMCTBA:  CIHUJIOMETP, JIBUKEHUE
CHaps/I0B, LEIIHBIC U PEMEHHBIE MEPEIAYN

2.1.7

[Ipaktuueckue  pabGotel. M3mepeHne  MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLICHUSI MEXIY MYTSMH,
MPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHBIE PAaBHBIC
IIPOMEKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKECHUU
C HA4YaJIbHOM CKOPOCTBIO, PaBHOM Hymw0. M3ydeHue
JBWKCHUS IIAPUKA B BA3KOM KUJAKOCTU. V3ydeHue
JBH>KEHUS TeJa, OpOIIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUPKA

2.2.1

[Ipuanun otHocutenbHOCTH ['amunes. I[lepBelii 3aKoH
Hprotona. IHepumaabHble CUCTEMBI OTCUETA

222

Macca rena. Cuna. [IpuHIHI Cyneprno3uu CU

223

Bropoii 3akoH HploToHa 11 MarepualbHOW TOYKH
B uHepuuanbHoil cucreme orcuera (MCO). Tperuii 3akoH
HeroToHa 17151 MaTepUabHBIX TOYEK

224

3akoH BcemupHoro tsarorenus. Cuna tspkectu. IlepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TPpEHUS CKOJIbKEHUS
u cuna TpeHus mnokos. Kosddumment tpenms. Cuna
COIIPOTHBIICHUS TIPU IBUKCHUH TEJa B )KUIKOCTH UJTH Ta3e

2.2.7

bHOC U BpallaTCJIbHOC ABUKCHUC a0COJIIOTHO

2.2.8

MoOMEHT cuiabl OTHOCHTENIbHO OcH BpamieHus. llineuo
cuJibl. Y CIIOBUS paBHOBecHs TBepaoro tena B MCO

229

Texnuueckue YCTPOI}JICTBaZ IIOAIIMUITHUKH, JIBHWIKCHHC
HCKYCCTBCHHBIX CIITYTHHUKOB

2.2.10

[IpakTuyeckue padoThl. M3yueHnue nBHKEHUS Opycka
10 HAaKJIOHHOM IJIOCKOCTH MO, JEMCTBUEM HECKOJIBKUX CHUIL
HccnenoBanre 3aBUCUMOCTU CHJT YIIPYTOCTH, BOSHUKAFOIIAX
B JepopMupyeMol MpyXKUHE U PE3UHOBOM 00paslie,
OT BeIWYHMHBI WX aedopmaruu. McciaenoBanue ycinoBuit
PaBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLICHUS
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23 3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynbc MaTepranbHOM TOUYKH, CUCTEMbI MATEPUATIBHBIX
To4yeK. UMIyJIbC CHIIBI U U3MEHEHUE UMITYJIbCa Tesa

232 3akoH coxpaneHus wumiyinbca B MCO. PeaktuBHOE
JBUYKEHUE

233 Pabota cumbl

234 MOITHOCTD CHJIBI

235 Kunernueckast 3Heprusi MarepuaibHOM TOUKU. Teopema
0 KHHETUYECKON DHEPTUH

2.3.6 [TorennuanbHas »Heprusa. lloTeHuManbHash SHEPrUs
ynpyro negopMupoBaHHOW TpPYX)uHBL. [loTeHmmMambHas
9HEPrus Teja BOJIU3U MOBEPXHOCTH 3eMIIH

2.3.7 [loreHuuanbHple W HENOTEHUHUAIbHBIE CHIIBL. (CBS3b
paboThl  HEMOTEHIUAIbHBIX CHJI C  HM3MEHEHUEM
MEXaHUUYECKON SJHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTONKHOBEHUS

239 TexHu4ecknue yCTpOMCTBA: JIBUKEHHUE PAKET, BOJIOMET,
KOIep, MPY>KUHHBII TUCTOIET

2.3.10 [Tpaktuueckue paboTsl. M3yueHue cBA3U CKOpPOCTEH Tel
npu Heynpyrom ynape. MccrnemoBanue cBsS3U pabOTHI
CHUJIbI C '3BMEHEHUEM MEXaHUYECKOM SHEPIUH Tea

3 MOJIEKVYIJIAPHASA ®U3NKA U TEPMOJANMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHU

3.1.1 OCHOBHBIE  TTOJIOKEHHS  MOJIEKYJIAPHO-KMHETUYECKOM
teopur. bpoyHoBckoe nBmxkenue. uddysusa. Xapakrep
JBH>KEHUS U B3aUMOJICHCTBUS YACTHUIl BEIIECTBA

3.1.2 Mogenu cTpoeHusi ra3oB, XUJIKOCTEM M TBEPJbIX Tl
U 00BSICHEHNE CBOWCTB BEILIECTBA HA OCHOBE ATUX MOJIETIeH

3.1.3 Macca monekyn. KommuectBo BemectBa. IloctosHHas
ABoraapo

3.14 TemnoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHUE.
[ITkana remneparyp Llenbcus

3.1.5 Mopens wupeanbHoro ra3a. (OCHOBHOE ypaBHEHUE

MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a
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3.1.6

AOcomoTHasT ~ TeMrepaTypa Kak ~ Mepa  CpeaHel
KMHETHYECKOW SHEPrMH TEIUIOBOIO JIBMYKCHUS YACTHIL
ra3a. llIxamna remneparyp KenpBuna

3.1.7

Ypasuenue Knaneiipona — MenaeneeBa. 3akoH JlanpToHa

3.1.8

['azoBbie 3akoHBI. HM3ompomeccel B HACATBHOM Tras3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEpMa,
n30xo0pa, u3odapa

3.1.9

TexHuueckue ycTpoiicTBa: TepMoMeTp, 6apomerp

3.1.10

[Ipaktuueckue paboTel. HM3MepeHne Macchl BO31yXa
B KiJaccHoW KkoMmHate. NcciaengoBaHue 3aBHCHUMOCTHU
MEXKy TTapaMeTpaMK COCTOSIHUS Pa3pEKECHHOI0 raza

3.2

OCHOBbI TEPMOJMHAMMUKHA

3.2.1

TepmoaumHaMuueckass cucrtemMa. BHYTpeHHssT JHEprus
TEPMOJMHAMHYECKONH  CHCTEMBI U  CIIOCOOBI  €¢
W3MEHEHHUA

3.2.2

KonuuectBo Teninotel u padota. BHyTpeHHss 3HEprus
OJIHOATOMHOT'O HJIEAJIbHOTO Ta3a

323

Bunpl tenonepesaun: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE. TemnoeMKoCTb TeJa. VYV neapHas
TEINIOEMKOCTh BellecTBa. PacyeT KOJMYECTBA TEMJIOTHI
IIpH TeIIonepeaayue

3.24

[lepBBiii 3aKOH TepMOAMHAMUKHU. [IprMeHeHue mepBOro
3aKOHA TEPMOJMHAMUKHU K m3omporiieccaM. ['padudeckas
WHTEpIpeTanus paboThl ra3a

3.2.5

TennoBbie MamuHblL. [IpUHIUIBI JTEUCTBUS TEIJIOBBIX
MaiuH. [TpeoOpa3oBaHus SHEPTUU B TEIJIOBBIX MAIlIMHAX.
Kosdpduument mnonesnoro neiictBus (nmamee — KIIJI)
termnoBoi MamuHbl. [{ukn Kapuao u ero KII/]

3.2.6

Bropoii  3akon  TepmomuHamuku. HeoOpaTtumocThb
IpOLECCOB B nIpupoje. TermnoBble  JIBHUraTely.
DKOJIOTUYECKHUE MPOOJIEMbI TEIIOIHEPTETUKH

3.2.7

TexHuyeckue yCTpPOWCTBA: JIBUTATeNlb BHYTPEHHEIO
CropaHusi, ObITOBOW XOJOJUIBHUK, KOHJUIIMOHED

3.2.8

[IpakTHueckue paboTHI. N3mepenue YAEIbHOU
TEIIOEMKOCTH
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33 ATPETATHBIE COCTOSAHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanue u  KoHjeHcamusi.  Mcmapenue
W KUINEHWe. YJAelbHas TeIioTa Mapoo0pa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYPBI KUIICHHSI OT JTaBJIICHUS

332 AOCONIOTHAsT U OTHOCUTENbHAs BIAXKHOCTh BO3AYyXa.
Hacsimennsii map

3.33 TBepnoe teno. Kpucramnmueckue u aMopQHbie Tena.
AHH30TpONUS CBOMCTB KPUCTAILIOB. JKUAKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUaIbI

334 [InaBmeHne W KpUCTAUIM3alMsA. Y JIENbHAs TEIUIOTa
wiaiaeHus. Cyoaumanust

3.3.5 YpaBHeHHE TEII0BOro OajgaHca

3.3.6 TexHHu4Yeckue yCTpOMCTBA: THUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTMU TIOJIyYEHUS COBPEMEHHBIX
MarepuasoB, B TOM  YHCJI€  HAHOMAaTEPHUAJOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [IpakTuyeckue padboTsl. I3mMepeHue BIaXKHOCTH BO3IyXa

4 OJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DJIeKTpU3alus Tea. DIEKTpUYeCcKui 3apsa. Ba Buaa
AIEKTPUUYECKUX 3aPS 0B

4.1.2 [IpoBOAHUKH, TUDJICKTPUKHU U TTOTYTIPOBOAHUKHI

4.1.3 3aKOH COXpaHEHHUS SIIEKTPUUECKOTO 3apsiia

4.14 BzaumopeiictBue 3apsaoB. 3akoH Kynona

4.1.5 nyeckoe noiie. HanpsskeHHOCTh 3IEKTPUYECKOro

uiuu. JIMHUM HaNPsSYKEHHOCTH

4.1.6 Pabota cun anexrpocrarudeckoro moiist. IloTeHimann.
Pa3HocTh noreHnnanos

4.1.7 [IpoBOOHMKM W JWINEKTPUKA B IIOCTOSTHHOM
AJIEKTPUUECKOM MoJie. J[usnekrpuueckas mpoOHUIIaeMOCTh

4.1.8 OnektpoeMkocTh.  KonumeHcaTop.  DJIEKTPOEMKOCTb

IIJTOCKOTO KOHACHCATOPAa. BHGPFHH 3apPsSAKCHHOTI'O
KOHACHCATOpPa
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4.1.9

TexHuyeckue yCTpPOWCTBA: DJIEKTPOCKOI, JJIEKTPOMETD,
DIIEKTPOCTaTUYECKAs 3alluTa, 3a3eMIICHUE
AIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED

4.1.10

[TpakTueckue paboTel. HM3MepeHue 3IeKTPOEeMKOCTH
KOHJIEHCaTopa

4.2

I[MOCTOSIHHBIM DJIEKTPUUYECKHUIM TOK.

TOKMU B PA3JIMYHBIX CPEIAX

4.2.1

YcnoBus CylIeCTBOBAHUS MOCTOSHHOIO 3JIEKTPUYECKOTO
Ttoka. Uctounnku Toka. Cuja Toka. [IoCTOSTHHBIN TOK

422

Hanpsixenue. 3akon OMa 11 yyacTka Lenu

423

3J'ICKTpI/ILI€CKO€ COIIPOTHUBJICHUC. YIIGJIBHOG COITPOTHUBJICHUC
BCIICCTBA

4.2.4

HOCHGI[OB&TGJIBHOG, ImapauiCJIbHOC, CMCIHIaHHOC
COCOAMHCHHUC IIPOBOJHHUKOB

4.2.5

Pabota snextpuueckoro Toka. 3akoH [xoymns — Jlenna

4.2.6

MOHIHOCTB QJICKTPUICCKOI'O TOKa

4.2.7

anekTpoABmKymas cuna (nainee — 3/JC) u BHyTpeHHee
COIPOTHUBJIEHNE UCTOYHUKA TOKA. 3akOH OMa 17151 TOJTHOM
(3aMKHYTOH) AJIEKTPUUYECKOU 11(S1078 Kopotkoe
3aMbIKaHUE

4.2.8

DONEeKTpOHHAsT MTPOBOJUMOCTH  TBEPIBIX  METAJIJIOB.
3aBUCUMOCTH COMPOTHUBIICHUSI METAJIIOB OT TEMIIEPATYPHI.
CBepXIpoOBOAUMOCTb

4.2.9

DIIEKTPUYECKUI TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10

[TonynpoBonuuku.  CoOcTBeHHass W NpUMeECHas
MPOBOAUMOCTh  MOJYyHNpoBOAHUKOB. CBolcTBa  p-n
nepexoza. [lomympoBoagHIKOBEIE TPHUOOPHI

4.2.11

DNEeKTPUYECKUN TOK B AJEKTPOJIUTAX.
DIIeKTPOIUTHYECKAs AUCCOLMAIMS. DIESKTPOJIU3

4.2.12

DJIeKTpUYeCcKnuii TOK B Tra3zax. (CaMOCTOATENbHBIN
M HECAaMOCTOSTENbHBIA pa3psn. PaznuyHble THUIIBI

CaMOCTOATCIIBHOTO pa3pAaaa. Monnus. [1nazma
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4.2.13

TexHu4yeckue yCTpPOWCTBA: aMIEPMETP, BOJBTMETP,
peocTtar, HMCTOYHHUKH TOKa, JJICKTPOHATrPEBaTEIbHBIC
MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIIEHUS, BAKyyMHBIH  JIMOA, TEPMUCTOPHI
U (HOTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIA  JTUOJ,
rajJbBaHuKa

4.2.14

[TpakTrueckue  pabotel.  M3ydeHwe  CMEIIaHHOTO
COEMHEHHUS PE3UCTOPOB.

N3mepenne DJIC UCTOUHMKA TOKAa U €r0 BHYTPEHHETO
conpotusneHus. Habmoaenue snexkrposusa
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IIpoBepsieMble TpeOOBAHUSA K pPe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

NMpPOrpamMmblI

Kon
IPOBEPSEMOTO
pe3yJabpTara

[IpoBepsiembie TpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
00pa3oBaTesbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaHUS

11.1

JleMoHCTpHpOBaTh Ha MpUMEpPaX Ppoidb ©U  MECTO  (PU3MKHU
B ()OPMUPOBAHUU COBPEMEHHON HAYYHOUN KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHUM, B TPAKTUYECKON AEATEILHOCTH
JIIOJIeH, 11EJIOCTHOCTh U €TMHCTBO (PM3UYECKON KapTUHBI MUPA

11.2

Y4uThIBaTh T'PaHULIBI IPUMEHEHHUS U3YUYEHHBIX (PU3NYECKUX MOJIETEH:
TOYEYHBIN JIEKTPUUYECKUN 3apsll, AI€pHAsl MOJIENIb aTOMa, HyKJIOHHAs
MOJI€Ib ATOMHOTO sJIpa MPH pelIeHnn (PU3NUECKUX 3a1a4

11.3

Pacno3naBath ¢usuyeckue siBIeHUS (MPOIECCH) U OOBSICHATH HX
Ha OCHOBE 3aKOHOB »JJEKTPOJMHAMUKM M KBAaHTOBOM (PU3MKHU:
AJIEKTpUYECKas MPOBOAUMOCTb, TEILUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHUTHOE  JCUCTBUA  TOKAa,  B3aUMOJCHCTBHE  MAarHUTOB,
AIEKTPOMArHUTHAsT ~ WMHIYKIUS, JEWCTBUE  MArHUTHOTO  MOJs
Ha MPOBOJHUK C TOKOM M ABUXKYIIUHCA 3apsijl, AJIEKTPOMArHUTHBIE
KoJie0aHUusI W BOJIHBI, MPSMOJUHEWHOE paclpOCTpaHEHUE CBETA,
OTpAXKECHHUE, IPEJIOMIICHHE, uHTEephEepeHIus, T pakuus
U TIOJISIpU3allusl CBETa, JUCTepcust cBeTa, (poroasiekTpuueckuii 3hdext
(boToaddekT), cBeTOBOE MaBICHHE, BO3HUKHOBCHHE JIMHEHYATOIrO
CIEKTpa aToMa BOJOPOJIa, €CTECTBEHHas W  HUCKYCCTBEHHAas
pPaOaKTUBHOCTh

11.4

OnuceiBaTh H3yYEHHBIE CBOMCTBA BellEeCTBa  (RJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, FJIEKTPUUECKYIO IPOBOAUMOCTD Pa3JIMYHBIX
cCpel) U DIEKTPOMAarHUTHbIE SIBJIE€HUSA (IPOLECCHI), HCHOJIb3Ys
(¢u3znueckue BEIMYMHBL: DJJEKTPUUECKUN 3apsf], CHUJla TOKa,
JIIEKTPUYECKOE  HAINpPSDHKEHHE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noreHuuanos, IJIC, pabora Toka, HUHAYKIHS MarHUTHOI'O
noyisg, cwia Awmmnepa, cwia JlopeHIa, WHAYKTHBHOCTh KaTyLIKH,
DHEPrus 3JEKTPUYECKOIO0 MU MArHUTHOrO MOJEH, NEPUOJ U 4YacToTa
KoJie0aHui B KOJIeOaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B ITpoLecce
rapMOHUYECKUX  DJEKTPOMArHUTHBIX  KoJjiebaHu#,  (PoKycHoe
paccTosiTHUE W ONTHYECKas CUJla JIMH3bI; IPU OMHMCAHUM MPaBUIBHO
TPAKTOBaTh (PU3UUECKUH CMBICT HCIHOJB3YEMBIX BEJIUYMH, HX
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0003HAYCHHUSI W EIWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIIC
JTAHHYI0 (PM3UYECKYIO BEIUYHHY C APYTUMH BEIHYUHAMHU

11.5

OnucbIBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MIPOLECCHI, UCIOJIb3YsI
buzndecKkue BEIUYMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJHBI M YacTOTa CBETa, DHEPrus U HUMMYJIbC (POTOHA, MEPUO]T
MoJypacrnajaa, OHHEpPrus CBSI3M AaTOMHBIX fAJ€p; IpPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3yEMbIX BEJIMYUH,
ux 0003HAUEHUS M EIUHUIBI;, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME
JTAHHYI0 (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIMUYMHAMU, BBIUYUCIISAThH
3Ha4YeHUE (PU3NUECKON BETUIHHBI

11.6

AHanu3upoBaTh (PU3MYECKHE TMPOLECCHl U SBICHUS, HCIOIb3Ys
¢uznyeckue 3aKOHBI W NPUHOUNBL 3akoH OMa, 3aKOHBI
MOCIIEIOBATEIPHOTO W MapaUIeIbHOTO COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>oynst — JIeHna, 3aK0oH 3JIeKTPOMarHUTHON WHAYKIIMH, 3aKOH
IPSIMOJIMHENMHOTO PACIIPOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHMSI CBETA,
3aKOHBI MIPEJIOMIIEHUSA CBETa, ypaBHEHUE OHHIITeHA
s poroaddexra, 3aKOH COXpaHEHHUS IHEPIHH, 3aKOH COXPAHECHUS
UMIYJIbCa, 3aKOH COXpPAHEHHUS OJIIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHHMS  MacCOBOTO  4HWcia, TnocTynatel bopa, 3akoH
paMOaKTUBHOTO paclajga; MpU OTOM pasinyaTh CIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €Tr0 MaTeMaTHYeCKOe BBIPAYKCHHUE U YCIIOBHUS
(rpaHuIlBl, 06J1aCTH) TPUMEHHUMOCTHU

11.7

OHpC)ICJ'IS[TB HarpaBJICHUC BCKTOPa HWHAYKIOHWHW MArduTHOI'O I10JIA
IMPpOBOJHHKA C TOKOM, CHJIbI AMHepa H CHUJIbI HopeHua

11.8

Crtpoutrh ¥ OIIKMCHIBATH H300paXEHHE, CO3/1aBa€MO€  IUIOCKHM
3€pKajioM, TOHKOM JIMH30U

11.9

BbINOMHATE 3KCHEPUMEHTHI MO UCCIIEI0OBAaHUIO (PU3NYECKUX SBIICHUN
U TPOLIECCOB C UCIOJIb30BAaHUEM NPSMBIX M KOCBEHHBIX U3MEPEHHII;
pv 3ToM (OopMYJIHMPOBaATh NMpodiieMy (3a7ady) U THUIOTE3Y Y4eOHOro
OKCIIEpUMEHTa,  cOOMpaTh  YCTAHOBKY U3  NPEAJIOKEHHOTO
000py10BaHus, MPOBOJAUTD OTBIT U POPMYIUPOBATH BHIBOBI

11.10

OcymiecTBIATh MNPSIMbIE U KOCBEHHBIE U3MEPEHUs (HU3NYECKUX
BEJIMYMH; MpPU 3TOM BBIOUPATh ONTUMAJBHBIM CMOCOO H3MEpEeHHUs
U HCIOJb30BaTh M3BECTHBIE METOABl OLEHKU IOrPEIIHOCTEN
U3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIIOJIB30BAaHUEM
IPSAMBIX ~HU3MEPEHHM; TPU OTOM KOHCTPYMPOBATh YCTaHOBKY,
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bUKCUpPOBAaTh PE3yIbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE TaOIUIl ¥ TPaHUKOB, JAeNIaTh BHIBOABI MO pe3yIbTaTaM
VCCIICOBAaHUS

11.12

CobOmonare mnpaBwia 0O€30MACHOIO TpyAa MNpU  MPOBEACHUU
UCCJEIOBAHUM B paMKax ydyeOHOro SKCIEpUMEHTa, Y4yeOHO-
UCCJIEIOBATENBCKON U MPOEKTHOW JAESITEIBHOCTH C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPONUCTB U J1a00paTOPHOro 000PyA0BAHUS

11.13

Pemiaths pacdetHsie 3a7a4u C SIBHO 3aJaHHON (DU3WUYECKOW MOJIEIIbIO,
UCTIONB3Yysl (PU3WYECKHE 3aKOHBI M TMPUHIUIIBI; HA OCHOBE aHaln3a
yCIOBUSI 3aJladyd  BBIOMpATh (U3HYECKYI0 MOJEINb, BBIIEIAThH
busndeckue BeUYMHBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATHLHOCTH MOTYYEHHOTO 3HAYCHUS
(bU3UYECKON BETMYNHBI

11.14

Pemlarb ~ kadecTBEHHbIE  3aJayd:  BBICTPAMBATH  JIOTUYECKU
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYKICHUM C OMOPON HA U3yUYECHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

11.15

Hcnonb3oBaTh TMpu  peHIeHUH Y4eOHBIX 3a7ad COBPEMEHHBIE
uH(pOpMAIIMOHHBIE TEXHOJOTUU JJIsi TIOMCKA, CTPYKTYpHUpPOBAHUA,
WHTEPIPETANA U TPEJCTABICHUS Y4EOHOW M HAYYHO-TIOMYJISIPHON
uH(popManuu, NOJTyYEHHON W3 PA3TMYHBIX UCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJYyYaeMy0 HHPOPMAIUIO

11.16

OOBSACHSATH NMPUHLHUIIBI IEUCTBHUS MAIWH, TPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB; paziuyaTh YCIOBUS HMX O€30MacHOTO MCHOJIb30BaHUS
B [TOBCETHEBHOM KU3HU

11.17

[IpuBoAUTH MpUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcrnonb30BaTh TEOpETHYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOM
KU3HH 1)1 o0ecrieueHrs 6€30MacHOCTH Py OOpaIIeHnH ¢ TpudopaMu
U TEXHUYECKUMHU yCTPONUCTBAMH, [JII COXPAHEHHUS 3JI0POBBS
U COOJIIOIGHUST HOPM DJKOJIOTUYECKOTO TMOBEACHHUS B OKPY KaIOIICH

cpene

11.19

PaGoTtath B rpyIine ¢ BBIIOJHEHUEM PA3IHYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TPYIIbl, PalMOHAJIBLHO  PACHpPEAENsTh
00s13aHHOCTM M IUJIAHUPOBATh JIEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyalHUsX, aJeKBAaTHO OLICHMBAThb BKJIAJ KAXKIOI0 U3 Y4YaCTHUKOB
TPYIIBI B pellieHUE paccMaTprUBaeMoil mpooOaemMbl
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IIpoBepsieMble 3JIeMEHTHI COEPKAHUSA

Kon Kon ITIpoBepsieMbI€ 3IEMEHTHI COAEPKAHUS
pasziena | MpoOBEPSIEMOro
AJIEMEHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. 2JIEKTPOMAT'HUTHA A UHAYKINUA

4.3.1 [TocTostHHBIE MarHuThl. B3anMonencTBUE MOCTOSTHHBIX
MarHuTOB

4.3.2 MarnutHoe mone. BekTop MarHMTHOM HWHIYKIHH.
[Ipunumn cynepno3unuu. JIMHUM MarHUTHOW WHTYKIIUH.
KapTrHa nuHMI MAarHUTHOW MHAYKIHWU MOJISI IOCTOSTHHBIX
MarHuTOB

4.3.3 MarauTtHoe 1oJie NpoBOoJAHMKa ¢ TOKOM. KapTuHa nuHui
MoJIsl JJTMHHOTO TPSIMOTO TPOBOJHHMKA M 3aMKHYTOIO
KOJIBLIEBOTO TPOBOJHMKA, KAaTYIIKM C TOKOM. OTBIT
Opcrena. BzaumoelicTBue MPOBOAHUKOB C TOKOM

4.3.4 Cuiia Amnepa, ee MOJIyJib M HallpaBJICHUE

4.3.5 Cuna JlopeHua, ee MOIylIb U HalpaBlieHUE. J[BUKEHUE
3apsDKEHHOM 4YacTUIlbl B OTHOPOJAHOM MAarHUTHOM IIOJIE.
Pa6ora cuiel JIopeniia

4.3.6 SIBjieHME JIEKTPOMArHUTHOM MHTYKIIMH

4.3.77 [ToTOk BEKTOpa MarHUTHOW UHAYKIWN

4.3.8 OJIC mHaykumu. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKLUHU
dapajes

4.3.9 BuxpeBoe oanexrpuueckoe mnone. IC wuHAyKIMU
B MIPOBOHUKE, JIBIKYIIIEMCS MOCTyTNaTeIbHO
B OJTHOPOJTHOM MAarHUTHOM I10JI€

4.3.10 [TpaBuo Jlenma

43.11 NunyktuBHOCTh.  SIBIE€HHME  CaMOMHIYKIIMH. OJIC
CaMOUWHIYKIIUH

4.3.12 DHEprust MAarHUTHOTO MOJISI KaTYIIKU C TOKOM

4.3.13 DJIEKTPOMArHuTHOE IOJIe

4.3.14 TexHuyeckue yCTpPOWCTBA:  IOCTOSHHBIE  MarHWTHI,

QJICKTPOMAI'HUTHEI, QJICKTPOABUTATCIIb, YCKOPHUTCIINA
9JICMCHTAPHBIX 9aCTUI, UHAYKIIMOHHAA I1CYb

72



denepanbHas padoyas nporpamma | dusnka. 10—11 kiaccsr (6a30BbI ypOBEHB)

4.3.15

[IpakTtuueckue paboThl. M3ydeHne MarHUTHOTO TOJIS
KaTyIIKU ¢ TOKOM. McciieqoBanue 1eicTBUs MOCTOSHHOTO
MarHura Ha pamMKy C TOkKoM. HccremoBaHue sIBIICHUSA
AJIEKTPOMArHUTHOM UHIYKIAU

KOJIEBAHN A 1 BOJIHBI

5.1

MEXAHNYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenrnasgs cucrema. CBoOoaHble  KoJaeOaHUS.
Napmonnueckue  konebamms.  I[lepmon,  wacTora,
amMIuIuTya 1 daza koiedaHu

5.1.2

[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKUN MasiTHUK

5.13

YpaBHeHHE TapMOHHYECKUX KOJICOQHMIA.
Kunemarnueckoe u JTUHAMHYECKOE ONMCAHUE
KOJIE0ATEIHLHOIO JIBUKEHUS

5.14

[IpeBparieHre sHEPrur MPU TAPMOHUYECKUX KOJIEOAHUSX.
CBsI3b  aMIUIUTYJIbI KOJIGOAHUU WMCXOJHOM BEITMYHHBI
C aMIUIUTYJIJaMU KOJIeOaHH ee CKOPOCTH U YCKOPEHUSs

5.1.5

KonebarenbHbliit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIC
KoJeOaHus B UJ1€aJIbHOM K0J1e0aTeTbHOM
KOHTYpE. AHajorus MEXKTY MEXaHUICCKUMHU
U DJICKTPOMArHUTHBIMU  KoJiebanusimu.  Dopmyia
Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTHH B UACATILHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BriayxeHHBIE MexaHWuecKue KosebaHus. Pe3oHaHc.
PesonancHas kpuBas. BeIHYXI€HHBIE 2IE€KTPOMArHUTHBIC
KOJICOAHUS.

5.1.8

[Iepemennslii TOk. CHHYCOHUTAJIBHBIA IEPEMEHHBIN TOK.

5.19

Mo1iHOCTh ~ MEepEeMEHHOro  TOKA. AMIUIUTYTHOE
U JIEUCTBYIONIEE 3HAUCHUE CUJIbI TOKA M HAIIPSIAKEHUS

5.1.10

Tpanchopmarop. ITpoussoacrso, nepegaya
U NIOTpeOJIEHNE AIIEKTPUUECKON SHEPTUU. DKOJIOTMUECKHE
PUCKH pu IIPOU3BOJICTBE JIEKTPUYECKOU
sHeprud. KynbTypa UCIOIB30BaHUSA 3JIEKTPOIHEPTUU
B IOBCEJHEBHOM KHU3HU

5.1.11

Texaudeckue ycTpoiicTBa: ceiicmorpad, 3MeKTpUIECKHiA
3BOHOK, JJMHUU 3JIEKTPOIepeaay
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5.1.12

[IpakTnueckue pabotsl. MccnenoBaHue 3aBUCUMOCTH
nepuoja MajibiX KojeOaHuUW Tpy3a HAa HUTHU OT JJIMHBI
HUTHU U Macchl rpy3a. MccnenoBanue nepeMeHHOro ToKa
B ULeNM U3  IOCIEIOBATEIIbHO  COEAUHEHHBIX
KOH/JICHCATOpa, KaTyIIK! U PE3UCTOpa

5.2 MEXAHUWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHbI

5.2.1 MexaHnnyeckue BOJIHBI, YCIIOBUS PaCIPOCTPAHEHHS.
[Tepron. CkOpOCTh pacnpOCTpaHEHHS W JJIMHA BOJIHBL
[TonepeuHble ¥ MPOJOIBHBIE BOJIHBI

522 Hurtepdepenius u nudpakins MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

524 ONEeKTpOMarHUTHbBIE  BOJIHBL.  YCJOBHUS  W3ITyYEHUS
AJIECKTPOMAarHUTHBIX ~ BOJH. B3anMHas  opueHTauus
BeKTOpOB E, Bu V B 351eKTpOMarHuTHON BOJIHE B BAKYyM€

525 CBoliCTBa  JJEKTPOMAarHWTHBIX  BOJIH:  OTPa)XXEHUE,
IIPEJIOMIIEHUE, NoJIsIpU3aIus, IUppaKys,
unTepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [[lxkama  2ME€KTpOMarHUTHBIX  BOJH.  [IpuMeHeHue
3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpyuHLMIIBI paIMOCBA3HU U TENEBUACHUA. Pannonokamus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEIbI

5.2.8 TexHuyeckue yCTponcTBa: My3blKaJlbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl AUArHOCTUKA B TEXHUKE W MEAMIIMHE,
paaap, paauoNpHUEMHHK, TE€JIEBU30p, aHTEHHA, TeledoH,
CBY-nieub

53 OIITHUKA

5.3.1 [IpssmonuHerHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOU
cpene. Jlyu ceera

532 OtpaxxeHne  cBeTa.  3aKOHBI  OTPAXKEHHSI  CBETA.
[TocTpoeHune n300pakeHnid B INIOCKOM 3€pKajie

533 [Ipenomnenne cBera. 3aKOHBI MPENOMIICHUS CBETA.
AOCOIOTHBIN MTOKA3aTeNb MPEIOMIICHUS

534 [TonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbld yron

IMOJIHOI'O BHYTPCHHECTO OTPAKCHH A
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5.3.5 Jucnepcust cBeta. CiokHBIN cocTaB Oesoro ceera. [{ser

5.3.6 Coluparoiue U pacceuBaroliue JUH3bL. TOHKas JIMH3A.
@®oKycHOE pacCTOSIHME M OINTHYECKas CHJIa TOHKOH
auH3bl.  [locTpoeHne wu300paxeHudi B COOMpAIOIIUX
U paccewBarolmux JuH3aX. DopMylia TOHKOH JIMH3BL
VBenuuenue, 1aBacMoe JIMH30M

5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 WUnrtepdepenus  cBeta. KorepeHTHBIE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MAaKCUMYMOB W MHHHUMYMOB
B UHTEpPHEPEHIITMOHHOW KapTUHE OT JBYX CHUH(]A3HBIX
KOT€PEHTHBIX HICTOYHUKOB

539 HMudpaxuus ceeta. JudpakunonHas pemierka. Y clOBUE
HAOMO/IEHUST TJIABHBIX MAaKCUMYMOB TIpH TaJICHUU
MOHOXPOMATHYECKOTO CBeTa Ha  JU(PAKIIMOHHYIO

pELIETKY
5.3.10 [Tonspusanus ceera
5.3.11 TexHuueckue yCTpoOiCTBa: OYKH, Jyma, (oroamnmapar,

NPOCKIMOHHBIA  amnmapar, MHUKPOCKOIl,  TEJIECKOIl,
BOJIOKOHHAsl ~ ONTHKa, JU(pakiMoHHAss  perieTka,
HOJIIPOU]T

5.3.12 [Ipaktuueckue  paborel.  M3mepeHwe  mokasarens
npenomieHusi. McciaenoBaHue CBOWCTB HM300paKeHUN
B TuH3ax. HabOmonenue nucnepcuu cBeTa

6 SJIEMEHTHI CITIELIUAJILHOM TEOPMM OTHOCUTEJIBHOCTU
6.1 ['panuibl OPUMEHUMOCTH KJIACCHYECKOM MEXAHUKHU.
[TocTynaTel TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTD
MOJyJsl CKOPOCTM CBE€Ta B BaKyyMe, MPUHIIMI
OTHOCHUTEJIbHOCTH DUHILTENHA
6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHUE
BPEMEHU U COKpALIEHUE JJIHBI
6.3 OHeprus U UMITyJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b MacChl C DHEPrUEl W HUMIYJIBCOM CBOOOJTHOM
YaCTHUIIbl. DHEPTHUs MOKOSI CBOOOIHON YaCTHUIIbI
7 KBAHTOBAA ®U3NKA
7.1 SJIEMEHTHI KBAHTOBOU OIITUKH
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7.1.1 ®ortonsl. ®opmyrna [lnanka cBs3u 3HEprUun HOTOHA C €r0
4aCTOTOW. DHEPrusi U UMITYJIbC (OTOHA

7.1.2 OtkpeiTie U uccienoBanue ¢Gorodddexra. OnbIThI
A.T'. CroneroBa. 3akonsl hoTodddekra

7.1.3 VYpaBuenue OvinmTerHa s dpororddexra. «KpacHas
rpanunay gorosddexra

7.1.4 Hasnenue ceeta. OnbiTel [1.H. JIebenera

7.1.5 XHUMHUYECKOe NEeHCTBHUE CBETA

7.1.6 Texaudeckue yctporcTa: (poTodseMeHT, (GOoTOJaTIHK,
CoJIHE4Hasi ObaTapesi, CBETOUO/

7.2 CTPOEHHME ATOMA

7.2.1 Mopenr aroma Tomcona. Omnbwitel  Pesepdopna
10 HCCIIEOBAHUIO CTPOEHUS aToma. [lnanerapHas Moaenb
aToma

7.2.2 [Toctynatet bopa. U3nydenne u morjomeHue (GpoTOHOB
Ipu MepexoJie aroMa ¢ OJHOrO0 YPOBHSI DSHEPrUH
Ha Jpyroil. Bunbel criektpoB. CHEKTp YpOBHEW 3HEpruu
aToma BOJOpOJa

7.2.3 bple CBOWCTBa 4acTtull. BomHel pne bpows.

Iyallu3M. Judpaxums

7.2.4 CHOHTaHHOE W BBIHYXJAEHHOE HU3JIyYEHHE. Y CTPONCTBO
Y IPUHIMT paboTHI J1a3epa

7.2.5 TexHuyeckue  yCTpOMCTBA:  CHEKTPAJIBHBIM  aHaAIU3
(cTieKTpOCKoIT), J1a3ep, KBAHTOBbII KOMITBIOTEP

7.2.6 [Ipaktnueckue pabotel. HabOmroneHwe aMHEHYATOrO
CIIEKTpa

7.3 ATOMHOE APO

7.3.1 Metoapl HAOMIOJAEHUS U PErHCTPALMU DIIEMEHTAPHBIX
YaCTHI]

7.3.2 OtkpeiTHe paauoakTuBHOCTH. OmnbiThl Pesepdopaa mo

OTIPENICTICHUIO COCTaBa PATUOAKTUBHOTO U3ITyYCHHS.
CaoiicTBa anbda-, OeTa-, ramma-usinyuyeHus. BrusHue
PaINOAKTUBHOCTH Ha JKUBBIC OPTaHU3MBI
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7.3.3

OTkpbITHE MPOTOHA W HeWTpoHa. HykiOHHasT Mojenb
anpa I'eiizenOepra — MBanenko. 3apsina sapa. MaccoBoe
yucio sapa. N3otomnsl

7.3.4

Anbda-pacnag. DNEKTPOHHBIA M TMO3UTPOHHBIN OeTa-
pacnan. [amma-usmydeHuwe. 3aKOH  PagMOAaKTUBHOIO
pacnazna

7.3.5

DHeprus CBs3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. Jledext
MAacCChI sipa

7.3.6

SAnepusie peakiuu. JleneHre U CHHTES sJIep

7.3.7

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoGiemsr
U TIEPCIEKTUBBI AJIEPHOM HSHEPreTUKU. IKOJOTUUECKUE
aCIIEKTHI SIEPHON IHEPrETUKHU

7.3.8

OneMeHTapHble  4dacTtulbl.  OTKpeITHE  IMO3UTPOHA.
DyHIaMEHTAJIBHBIE B3aUMOICHCTBUS

7.3.9

TexHuyeckue ycTpoucTna: 103UMeTp, Kamepa BuiibcoHna,
SJIEPHBIN peakTop, aToMHas 6omoOa

7.3.10

[IpakTuyeckue padbotsl. VMccneqoBanue TPEeKOB YacTHIL
(o rotoBBIM (hoTOTpadusIM)

SJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3BesmHoro He6a. Cos3Be3aus, SpKAE 3BE3JbI,
IUIQHETHL, UX BUAUMOE IBIKECHHUE

8.2

Conneunas cucrema. I[lmaHeTsl 3eMHOW  T'PYIIIBL
[[maHeThI-TUTaHTBI U UX CITyTHUKH, KAPJIUKOBBIC IJIAHETHI.
Marie Tenna CoJTHEUHOU CUCTEMBI

8.3

Comane, ¢Qorochepa wm  armochepa. ComHeuHas
AKTHBHOCTb

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3]]

8.5

3Be3/1bl, WX OCHOBHBIC XapaKTepUCTUKU: Macca,
CBETUMOCTh, PaJUYyC, TEeMIepaTypa, WX B3aUMOCBS3b.
Jlnarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBHY.
3Be37bl TJIABHOM IIOCJIEIOBATEIBHOCTU. 3aBHCHMOCTh
«Macca —  CBETHMOCTBY»  JUIS  3B€3]]  TJIaBHOH
TIOCJIEJOBATCILHOCTH

8.6

BuyTtpennee CTPOECHHUE 3BE3]I. CoBpeMeHHbIE
MPEJICTaBICHUSI O TPOUCXOXKACHUU U 3BooIMK CosHIa
U 3BE3M. DTaIbl )KU3HU 3BE3]
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8.7

Mneunstii Ilyte — nHama [amaktuka. ChnupanbHas
cTpykTypa l'amakTtuku, pacnopeneneHue 3Be3/, Trasa
u neiau. Ilomoxxenune n aeukenne Comnia B ['amakTuke.
[Tnockas u cepruueckast moacUCTEMbI [ aTlakTHKU

8.8

Tumnel rajakTHK. Pa,Z[I/IOFaJIaKTI/IKI/I U KBa3aphbl. qeprle
ABIPHBI B ApaxX raJJakKTHK

8.9

Bcenennas. Pacmupenue Bceenmennoit. 3akon XaOo0uia.
Pa3beranune ranaktuk. Bospact u paauyc BceneHHoid,
teopust  bonpmoro  B3peiBa.  Mogenb  «ropsiyen
Bcenennon». PenukroBoe n3nydenue

8.10

Macmrabnas ctpykrypa Bcenennoil. Meraranaktuka.
Hepetiennsie npo6iemMbl aCTPOHOMUM
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