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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudéroMm (enepaibHOH paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIETIIIUK TpenoiaBaHusl yuyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepanuu, PEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTrebHbIE MPOTPAMMBI.

ConepxaHue mporpamMmbl 10 (U3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSTEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeAMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKXe YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBsA3€l (PU3MKM C €CTeCTBEHHO-HAyYHbIMU YUYE€OHBIMM MpeameTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIC LIETU M3Yy4YeHHUs (PU3MKU HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaTbl OCBOCHUSI Kypca (DU3HKHU: JIUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0230BOM YPOBHE).

[Tporpamma no ¢u3mke BKIIOYAET:

e IUIAHMPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yJIbTATHI IO rojiaM 00y4EHHS;

e cojepkaHue yueOHOTO peamera « Du3nKay 1mo rogam oO0ydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy>xaromiemM mupe. HIKoapHBIN Kypc PU3HKU — cUCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, ITOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOMCTBAMU M APYIHX.
W3ydyenne (PU3MKM BHOCUT OCHOBHOWM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHUHBI MHpa oOydaromuxcs, B (GOPMUPOBAHHWE YMEHUU MPUMEHSTH
HAy4HbIA METOJI MO3HAHUS NPU BBINOJIHEHUHA UMH YU€OHBIX HCCIEOBaHUM.

B ocHOBY kypca (usuku s ypOBHSL CpEeAHEro oOmero ooOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHLMIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBJISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepwan Kypca (Qu3Mku
00beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnoiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHala (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoess  npuxnaowoit  umanpasnennocmu. Kype dusuku  mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss MOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PAa3BUTHEM TEXHUKM W TEXHOJIOTHH, a TakXe 00CYyXKIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTMYECKON 0€301MacCHOCTH.

Crep>KHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (u3HUecKue Teopuu ((PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOPUHU, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPHUPOJE, TpaHUIIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-ICATEIPHOCTHBIN TOJIX0/T B Kypce (U3UKU PEaTM3yeTCsl MPEKIe
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIBLHOU NESITEIBbHOCTH O0yYarolmuXCs.
Jns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO MCIOJH30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB U JA0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno (pusuke oObeIUHEHBI B OOIIMNA CIUCOK YYEHUYECKUX
MpaKkTUYeCKUX padoT. BrigeneHne B yKa3aHHOM MepedyHe J1abopaTopHBIX pador,
NPOBOJUMBIX JJIE KOHTPOJSL M  OIEHKH, OCYIIECTBIISIETCS y4YaCTHUKaMU
o0pa30oBaTeIbLHOTO TPOIecCa HUCXOJ W3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHaileHus kabunera ¢usuku. Ilpu »>TOM oOecrneunBaeTcs OBIAZCHHUE
OOyYarOIIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE U3MEPEHUS, HCCIECIOBAHMS
3aBUCUMOCTEH (U3MUYECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHME YHENAETCS PEUICHUIO PacYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacy€THBIX 3a7ad NPUOPUTETOM SIBJIAIOTCS 33Ja4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zesoB. s KayecTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHUM W TMPOIECCOB B OKPY’KaIOIIEH
XKU3HM, TpeOyromue BbhIOOpa (U3MYECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PDPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOecreueHnio ydeOHOTro mpolecca 0a30Bbli ypOBEHb Kypca
(bU3KMKK Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSAX
MpeIMETHOr0 KaOWHeTa (U3HKK WA B YCIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa



MpPEAMETOB €CTECTBEHHO-HAYUHOI0 IMKJa. B kaOuHere (U3UMKU JOJKHO OBITh
HeoOXoMMoe J1abopaTopHoe O00OpyAOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3HKE YYCHHYCCKHX MPAKTHUYESCKUX padOT M JIEMOHCTPAIMOHHOE
o0opyI0oBaHUE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUH C
OPUHIIUIIOM MHUHUMAIBHOM JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA IS
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHUH.

JlaGopaTopHoe 00OpymOBaHHWE I YYCHWYECKHX TMPAKTHYCCKUX pPaboT
dbopMupyeTCs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamImmXxcs. TeMaTHYecKne KOMILIEKTHI
7a00paToOpHOTO OO0OPY/AOBaHUSL JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHI€ HU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] (PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YUYEHUIO TPUPOJIbI, PA3BUTHE WX HMHTEIJICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3ynbTaTa H3YYCHUS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPMU3HUKH;

e (QopMupoBanue yMeHHI OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
(M3MYEeCKUX 3HAHUH U HAyYHBIX JI0KA3aTeIIbCTB;

e (opmMupoBaHue NpeNCTaBICHUN O PO (PU3MKHU A Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX Ielield oO0ecrieunBaeTCsl PelIeHueM CIeAYIOIMX 3a/1ad B

mporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CPETHETO O0IIero oopa3oBaHus:

e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHMe YMEHHIA TIPUMEHATH TEOPETUUYCCKHUE 3HAHWS IS
OoOBsICHeHUS (PHU3WYECKUX SBJICHUH B TPUPOAEC W IS TPUHATHSA
NIPAKTUYCCKUX PEIICHUI B MMOBCEIHEBHOMN KM3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOUN
(bu3MYecKO MOJCNBIO, 3aJad, MOJAPa3yMEBAMIINX CaMOCTOSATEIHLHOEC
co3gaHue GU3NIECKOW MOJICIH, aJIeKBAaTHOW yCIIOBHSIM 3aJ1a4H;

e TOHWMaHHE (HU3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJIOTHYCCKUX MPOIIECCOB, MX BIIMSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUEC METOJAMH CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS W TPOBEACHUS
(U3UYECKUX DKCTICPUMEHTOB, aHajdnu3a W HMHTEpIpeTanud WHGOpMaIliy,
OTpeIeSICHHs] JOCTOBEPHOCTH MOJYUYEHHOTO PE3yIbTaTa;

e CO3JIaHHE YCJIOBHM AJisi Pa3BUTHS YMEHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATEILHOCTH.

Ha wusydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETO
oOpa3oBanus orBoautcsa 136 gacoB: B 10 kacce — 68 gacoB (2 yaca B HEEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3HMKE TMepedeHb JIA0OPATOPHBIX W
MPAKTUYECKUX pPalbOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MPOBEACHUS JTA0OPATOPHBIX pPabOT H OMBITOB C YYETOM HMHIAWBHUIYaTbHBIX
O0COOCHHOCTEM 00yYaromuXCs.

Peanmuzanms mnpakTHueckux MW JJTaOOpAaTOPHBIX pPabOT BO3MOXKHO C
UCTIOJIb30BaHUEM o0opyaoBaHus L{eHTpa 0Opa3oBaHUsI €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOW HampaBlieHHOCTel «Touka pocta»:1) [ludposas naboparopus
no ¢usnke (ydyeHudeckas) (KOMIUIGKT 1): JaTyumka JBMOKCHHUS, JaT4YMKa
a0COIFOTHOTO JTaBJICHHUS, ocruuiorpaguuecKkoro JlaTYUKa, TaTynKa
TEMIIepaTyphbl, [OaTYMKa HaAMpsHKEHUs, Jardyuka Toka. 2. Kowmmuiekra 1o
MexaHnuke.3 Kommiekra mo snekTpoauHamuke. 4. KoMmruiekta 1Mo ONTHUKE H
MosiekyJisipHot  ¢usuke.5.  HoytOyk.  Akceccyapel:  kabenb  USB
COCIMHUTENBHBIN, 3apsigHoe ycTpoilcTBOo ¢ kabernem miniUSB, USB Apantep
Bluetooth.



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Ponb OSKCnepuMeHTa MW TEOpPUM B MPOLECCE IO3HAHUS MPUPOJBL.
OKCHepUMEHT B (PU3HKE.

MonenupoBanue (GU3MYECKUX SIBICHUNA M TpoueccoB. HayuyHbie rumotesbl.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUS.

Ponp u mecTto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAYyUYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO IBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemelienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTepUalibHOW TOUYKH, UX MPOEKIUMHU HA OCH CUCTEMbl KOOPJIUHAT.
CroxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKeHue. I'paduxu
3aBUCUMOCTH KOOpPJAMHAT, CKOPOCTH, YCKOpPEHUs, MyTHU U MepeMelIeHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOomHOoe nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBwxkeHue. JI[BukeHHME  MaTepuaJbHOM TOYKHA MO
OKPYXHOCTH C IMMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTs. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIrHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JIBIDKCHHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIC MTepeavun.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OPOIIEHHOTO IOJ] YTJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue CKOPOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol



N3ydyeHrne HEpaBHOMEPHOTO JBHKEHUS C LIEJbIO ONPEAEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTAMH, MPONUJCHHBIMU TEJIOM 34
MOCJIEA0BATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHH IPpU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYIIIO.

N3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue aBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hsrotona.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIs. MaTepUalibHOM TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHUS U cuiia TpeHus nokos. KoadduimeHT tpenus.
Cuita conpoTUBIIEHUS IPU IBUKEHUU TEJA B dKUJKOCTH WIIU Ta3e.

[TocTymarensHOE U BpaimaTeIbHOE IBIXKEHUE a0COIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cunel. YcnoBus
paBHOBECUS TBEPAOIO Tea.

TexHndeckne yCTpOWCTBA M MNPAKTHYECKOE MPUMEHCHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenune nHEpUUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHEHHME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbonul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOpPMAIIHH.

HUccnenoBanne ycinoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl cOXpaneHus 6 MexaHuKe

NmMnynbe MartepuaibHOM TOYKU (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHE HMITYJbCa TeNd. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTrBHOE IBUKEHUE.



Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHnmanbHas DHEPIU. ITorennmansHas DHEpPrus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHnumanbHas  SHeprus Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[ToreHuuanbHple W HeMOTEHUUalbHble  cuibl.  CBsizb  paboOThI
HENOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TeEIL.
3aKOH COXpAaHEHHUS] MEXAHUYECKOW SHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KONED,
IPY>KUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[Tepexon noTeHIIMANBHON YHEPTUM B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3ydyenne abCONIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBs3u pabOTHI CHUJIbI C U3MEHEHHEM MEXaHHYECKOW >HEpPruu
TeJIa Ha IIPUMEPE PACTSKEHUS PE3NHOBOTO KTy Ta.

Pazgen 3. MosexkyasipHas ¢pu3suka 1 TEPMOAUHAMHUKA

Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUS 4YaCTULl BeulecTBa. MoOJenn CTPOEHUs Ta30B, JKUIKOCTEU U
TBEPJIBIX TEJT U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojelieid. Macca u
pa3mepsl MoJiekysl. KonnyecTBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzMepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HACATIbHOrO raza. AOCONIIOTHAas TeMIliepaTypa Kak Mepa
CpeoHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO JBMXKEHWs vactul rasza. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kmanenpona.
3akoH [lanmprona. M3omponeccsl B UACaTbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBICHHUE U3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckre YCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BeliecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEHN U Ta30B.



Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita LlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, WILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPIrus TEPMOIUHAMUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHus. KonnuectBo TemnoTsl 1 padbora. BuyTpeHHsis
SHEpPrusi  OJAHOATOMHOIO  HJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEII0Th NpH TEIIIONEpeIaye.

[Tonsitue 06 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJIWHAMHUKH.
[IpuMeHeHue mepBOro 3aKOHAa TEPMOJUMHAMHUKHM K u3ompoleccaM. ['paduueckas
UHTEpHpeTanrs padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TenmoBble  MamuHbl.  [IpuHOMOBI  ACHCTBHS  TEIUIOBBIX  MAIlIMH.
[IpeoOpa3oBanusi ’HEpruM B TEIUIOBBIX MaminHax. KosdduumeHt mnose3Horo
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero ko3d@uIMEHT M0JIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIOIHEPTETUKH.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH HSHEPruu Tella MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JEWCTBHEM CXXATOTO BO3/yXa, HarpeBanue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUAEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpPaHusi, pEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue 1 KoHjeHcalus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3AyXa. HacellleHHbId map. YaelbHas TeEIIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUSI OT JABJICHHUS.



TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHA30TPONUS CBOMCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanibl. [lnaBneHue u
KpucTayui3anus. Y aenbHas Terorta miasienus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M TMPAKTHMUECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NIAPOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpaLus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3MepeHne OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

Paznen 4. JaekTrpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auust Teld. OJIEKTPUYECKHM 3apan. JBa BHAAa 3IIEKTPUUYECKUX
3apsnoB. IIpOBOJIHMKHK, IOUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 3eKTpUuuecKuil 3apsi.
Onektpuueckoe rmojne. Hanpsok€HHOCTh  AnekTpuueckoro mnoms.  [IpunHiun
CYyNEPIIO3ULHAHN SJIEKTPUUYECKUX MOJIEH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

Pabora cun  oanektpocratudeckoro  mosiss.  I[lorenuwman.  Pa3zHocTh
MOTECHIMANOB. [IpOBOAHMKM U JAMANEKTPUKA B DBJICKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonneHcarop. DIeKTPOEMKOCTh MJIIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATOopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN alapar, CTPyHUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TET.

DIIEKTPUUECKOE TIOJIE 3aPSKECHHBIX TEIL.

[IpoBOIHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3aluTa.

JMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul



N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannutit 3n1ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DSJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBICHUE. Y AEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBaTenpHOE, MapajlIeIbHOE, CMEIIAHHOE COCIMHEHNUE ITPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILAS CHJIAa U BHYTPEHHEE COIMPOTUBICHHE HCTOYHHKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpUuueckoi nenu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpOBOIHUKHY. CobcTBeHHas U pUMecCHast IPOBOJIMMOCTh
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omynmpoBoIHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALINS. DIEKTPOIIH3.

DNeKTpUUeCKU TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JUOI,
TEPMUCTOPBI U (POTOPE3UCTOPHI, TTOTYTIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIpSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMeniaHHOe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTpOoABWXKYLIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCUMOCTB COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou paspsia U MPOBOAUMOCTE BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydyeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3Mepenue 3JIeKTpOABMKYIIEH CUJIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHUSI.

HaOmronenue amextposusa.

MesknpeaMeTHblie CBSI3H



N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCA C
y4E€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBsSI3€ld C KypcamMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumnoresa, (pusnyeckas BeIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JUHEWHass QyHKIuS,
napabona, runepOosna, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABUKEHHE B KUBOU mpupojne, auddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B )KUBOI MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTUYECKAS TUCCOIHAIUS,
raJibBaHUKa.

I'eoepagpus: BAaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeoOpa3OBaHUE JBMKEHUN C HCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, IMOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBHUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOrHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCJIE€ HaHOMATepuajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumoaeiicTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAyKumu. I[IpuHuomn cyneprno3uuuu
MarHuTHbBIX nosied. JInHuM MarHuTHOM WHAYKIMU. KapTuHa JTUHWNA MarHUTHOM
WHyKIUH TOJISI HOCTOSSHHBIX MarHUTOB.

MarsutHoe TI0JI€ MOPOBOJHUKA € TOKOM. KapTWHa JWHUNA WHIYKIAA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HamIpaBlIeHUE. [[BMKEHHUE 3apsiKEHHON YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM moJjie. Pabota cuisl Jlopenna.



SIBmeHne DEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHUTHOM
MHAYKIAHW. OJEKTPOABMXKYIAS CHIAa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapanes.

BuxpeBoe »3eKTpUyYecKoe moJie. OJIEKTPOJABWKYIIAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJEKTPOJBIKYILNAs  Ccujia
CaMOMHIYKIIUH.

DOHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMAarHUTHOE MOJIE.

TexHndeckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHUIl, UTHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIS.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlewictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBWKYIIEH CHJIBI MHIYKIHUHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHUE CAaMOMHTYKIIWH.

Yyenuueckuii sxkcnepumenm, nabopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanne N€MCTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pasznea S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUNHbIE KOJ1e0aAHUA

Konebarensnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnueckue xonebanus. Ilepuoxa, wyacrora, ammuryaa u (asa kojaeOaHUM.
[IpyXUHHBI MasTHUK. MaTreMaTu4eCcKnuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
koJnebanuii. [IpeBpailieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIIEKTPOMAarHUTHBIMU KoJjiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPrUU B UJCATHHOM KO0JIeOaTEeILHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHusX. BbIHYKIeHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.



[lepemennblii TOK. CHHYCOMAAQJIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaNpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE SIECKTPUUECKON
SHEPIUH. JKOJOTMYECKHE PUCKHU IPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHndeckne yCTpOMCTBA W NPAKTUYECKOE ITPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

HaOmronenue 3atyxaromumx Kojie0aHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pe3oHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc 1mnpu mnocienoBaTeNbHOM COCAMHEHUU PE3UCTOPA, KATyLIKH
VHIYKTABHOCTH U KOHJICHCATOPA.

Mogaenb TUHUYM 3IEKTpOoneEpeaayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIENO0BATENBHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJHBI, yciaoBusi pacnpoctpaHeHus. llepumoa. Cxopoctb
pacmnpocTpaHeHuss W JJuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HuTtepdepenims u udpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3MYyUYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumHas opuenrauus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOIsSpu3auus, TuQpakuus,
uHTeppepeHius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuaeHus. Pagnonokanms.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckrue yCTpOWCTBA M IPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi IUAarHOCTMKA B TEXHUKE M MEAMUIMHE, paaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONIEPEUHBIX U MTPOJIOIBHBIX BOJIH.



Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HaOmronenne oTpakeHust ¥ IpesIoMIICHUS] MEXaHUYECKUX BOJIH.

HabGmonenne natephepeHunu 1 1uppakiinii MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpakeHue,
pesioMJICHUE, MOJsIpu3ais, udpakius, “HTephepeHITU.

Tema 3. Onmuxa

['eomerpuueckass onruka. lIpsMoiMHEHHOE pacHpoOCTpaHEHUE CBETa B
oHOpOHOM cpene. JIyd cBera. ToueUHBI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxHbIli cocTtaB Oenoro cBeta. LIBer.

ColOuparomue W pacceuBaromue JuH3BL. ToHKas JuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKash cujia TOHKOW nuH3bl. [locTpoenue nzobOpaxkeHUil B
cOOMpaIONIUX U PacCeUBAIOIIUX JHH3aX. DPopMysia TOHKOM JIMH3BI. Y BEIUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBast ontuka. WuTtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCUMyMOB M MHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
INIABHBIX ~MakKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA ammapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpPOCTPAHEHNE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpoCKoIia, TeJIecKona.

HaGmonenne untepdepeHnn crera.

HaOmronenue nudpakiuu ceera.

HabGmionenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Tonyyenue cniekTpa ¢ MOMOINIbI0 TUGPAKIIUOHHON PEHIETKH.



HaOnronenue nossipuszanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HabGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeHIHAJIBHON TEOPHUH OTHOCUTEILHOCTH

['paHnIBI  IPUMEHUMOCTH  KJIACCMYEeCKOM  MexaHukd.  [locrymartsl
CIIELIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAICHUE
JUTVHBI.

OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs3b MaccChl € JHEPIUEN U UMITYyJILCOM PEIIATUBUCTCKON YaCTHULBI. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBas ¢usuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaegoBanue Gporodddexra. OnpiThl A. I'. CtoneroBa. 3aKOHBI
dbotordpdexra. YpaBuenue DunmTeitHa st poTodpdexra. «KpacHas rpanunar»
dboToaddexra.

JaBnenne ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUYECKOE MpPHUMEHEHHE: (POTOIJIEMEHT,
doromatumk, conHeuHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuiO o -4acTHIl.
IImanerapnas Mmogenbs aroma. lloctynater bopa. W3nydyenue u mnorjomieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/aA.

BonHoBeie cBolicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaTu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPabHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.



Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeHyaThIX CIEKTPOB U3TyUYEHHUS.

Jlazep.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbomul

HabGmronenne nmHEHYaTOr0 CriekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIINAE CIOKHOCTb CTPOEHHs sapa. OTKphITHE
panuoaktuBHOocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4dCHHUS.
BnusiHue pagroaKTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeulTpoHa. HykionHas moxens siapa I'eitzenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromnsl.

Anbda-pacnag. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JlyyeHre. 3aKOH paJuO0akTUBHOTO pacraja.

OHeprusi cBsI3M HYKJIOHOB B sifjpe. SnepHbie cuiibl. [ledekT macchl sapa.

SnepHsbie peakuuu. [leneHue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTHUBHI
SAJIEPHON SHEPTETUKU. DKOJOTMYECKHUE ACIIEKThI IIEPHON SHEPTETHKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop! HAOMIOIEHUS M PETHCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyHnamMeHTanbHbIe B3aUMOAeHCTBUSA. EqUHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpouCTBa M NMPAKTHYECKOE NMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€T4rK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxkcnepumenm, nabopamopusie pabomul

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIUKH

Oranbl pa3BuTHs actpoHoMuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3pmHoro nHeba. Co3Be3ausi, spKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JBH>KCHUE.

Conneunas cucrtema.

Comuue. ConHeuHass akTUBHOCTb. Mcrtounuk sHeprunm ColHIA W 3BE3I.
3BE3/1BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpalbHBIM KJIacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpPEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BooIMK CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3I.

Mineunbiii IIyte — nHama I'anaktuka. Ilonoxxenue u aBuwxkeHue CosiHIA B
[Nanmaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTUK.



Bcenennas. Paciiupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertarainakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JJIs1 ONpeeNieHUs] TI0J0KEeHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CeBEPHOro MOJyIIApUs U IPKUE 3BE3IBI.

HabGmronenus B teneckon JlyHsl, minaner, Mieunoro Ilytu.

O6o0maromniee NOBTOPEeHUE

Ponr ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHUHE MUPA, poiib (PU3UUECKON Teopuun
B (OpPMHUpPOBAaHMM TPEACTABICHUA O (U3MYECKON KapTHUHE MHpa, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABICHUMN O IPUPOJIE.

MesxknpeaMeTHbie CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyuiecTBisiercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OuoNoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nonwsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
NO3HAHUA: SIBJIEHWE, HAay4yHbIA (pakT, rumore3a, (punyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJETUPOBAHNUE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U UX IPOEKLIHUU HA OCH KOOpIAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE D3JEMEHTAPHBIX (YHKIUH, MPU3HAKK MOAO0OUS TPEYTrOJIbHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »nekrpuyeckue SBIEHUS B JKUBOM MNpupoie, KoseOaTesbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUUYECKUE SIBJICHUS B )KUBOM MPUPOJE, IEHCTBHE
paguanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

l'eocpaghua: wmarHuTHbBIE TIOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcua: JAHUM DIEKTPONEPENAd, TE€HEPATOpP NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€4Yb, pPanap, pPaJHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIN amnmapaT, BOJOKOHHAS OITHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenmera «®Dusmka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mpenmera «Dusukay T0mKHbBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEH MO3UIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATEJILHOM JI€SITENIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX TIPakJAaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIlnu;

YMEHHE B3aUMO/ICIICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN JNEATENbHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIETo;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymiero pusnueckon Hayke;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K pa3iuuHbIM cdepaM MpoPecCUOHATBHOU NEATeIbHOCTH, B TOM
YKCJI€ CBA3AHHBIM C (PU3UKOM U TEXHUKOU, YMEHHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKN HA IPOTSHKEHUU BCEU JKU3HU,

6) 3K0JI0rMYecKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aIbHOrO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUUA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuIiMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HanpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTU HAy4YHOW [EATEeIbHOCTH, TOTOBHOCTH B IMpPOIECCE
u3ydyeHus: (U3UKM  OCYIIECTBJIATH  MPOEKTHYHD W HCCIEI0BATEIbCKYIO
JEATENIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENILHO  (OpPMYJIHMpOBaTh W aKTyaJIU3UpoBaTh  Mpodiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONpEAENATh LETU JEeATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHMUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NIPOTHUBOpPEYMsT B  paccMaTpUBaeMbIX
(bu3NYECKUX SBICHUSAX;
pa3palaThIBaTh IUIAH pEIICHUs MPOOJIeMBbl ¢ YYETOM aHaan3a HMMEIOLIUXCS
MaTepuaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B JACSITEIFHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIIEICTBUN ACSITETbHOCTH;
KOODAWHHUPOBaTh W  BBIMONHATH pabOTy B  YCJIOBHSIX  PeagbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELUICHUH KU3HEHHBIX IPOOJIeM.
ba3oBrble ucciaenoBareJbcKue 1eHCTBUA:
BJa/I€Th HAay4YHOH TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSATHSMH U METOJaMU
bu3nYecKoil HayKH;
BJIa/IETh HaBBIKAMH Y4eOHO-MCCIEA0BATEIBCKON U MPOCKTHON ACSITENbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pelIeHus 3aAad (U3MUECKOTrO COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB TIO3HAHUS;
BJIQ/IETh BHUAAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTallii, MPeoO0pa30oBaHUI0 W TPHUMEHECHHUI0O B PAa3IMYHBIX Y4YeOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JaHUM Y4eOHBIX IPOEKTOB B 00J1acTH (PU3HKH;



BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3ajaaudy,
BBIIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTb apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATh TIOJNYYEHHBIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 0Opa30BaTEILHOM
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (DUBHUKY;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMEThb TMEPEHOCUTh 3HaHUSA 1O (HU3MKE B MPAKTHYECKYI0 00IacTb
KU3HEACITEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.
Pabora ¢ nunpopmanueii:

BJIAJ€Th HABBIKAMHU TOJy4YeHUs] UHPOpMaALMK (PU3MUECKOTO COJIECpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaAMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHAJIM3,
CUCTEMATHU3alMI0 U HMHTEPIpEeTaruio WHGOPMAIMU Pa3IUYHBIX BHIOB U (Hopm
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCTIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIMOHHBIX
3a/lad ¢ coOMroJieHrueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECypCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30MaCHOCTH;

cO3/aBaTh TEKCThl (PU3UYECKOrO COJACpXKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONTUMAIIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

OCYIIECTBIATh OOILIEHWE Ha ypokKax (U3UKM U BO BHE-YPOUHOH
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMd M CMAr4arthb
KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHs C HMCHOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BaTh NMPEUMYIIECTBA KOMAHIAHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAKJI0T0 YICHA KOJUIEKTUBA;

IPUHUMATh LEJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTHMIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacnpenensaTe pojid ¢ YY4ETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;



OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
o0l pe3yJibTatr Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJE€U C TMO3ULIHMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOMN 3HAUNMOCTH;

OCYIIECTBIATh IMO3UTHUBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX
CUTYyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATEIbHYIO NEATEILHOCTh B 00JacTH
GU3NKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
CcOOCTBEHHEIC 3a/1a4H;

CaMOCTOSATEITLHO COCTABJISITh IUIAH PEIICHHs] PACUETHBIX M KAauyeCTBEHHBIX
3aJ1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OIICHKY HOBBIM CHTYaIIHsIM;

pactIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO J3PYAWINH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlusIM, BHOCHUTh KOPPEKTHUBHI B JIEATECIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  IIO3HABATEIBLHON  pedIeKCHMM KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBHA M MBICTUTEIBHBIX TIPOIIECCOB, WX PE3YyJIbTATOB U
OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYyallid, BbIOOpa BEPHOTO
penieHus;

yMETh OIIEHWBATh PUCKU U CBOEBPEMEHHO INPUHUMATHh PEIIEHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TMPU aHAIW3e pe3yIbTaToB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHUX TIPU aHAIW3E pPe3yIbTaToB
NEeATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUs Yy OO0ydaroUIuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN WUHTEJUIEKT, peanoiaraomi
c(hOpMHUPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHI€, BUACTh HANPABICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAaHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTb aJgamnTHPOBAaThCI K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAllMHU, BKIIIOYAIOUIEH CTpEMJICHHE K JIOCTHXKEHUIO LETH U
yCHexy, ONTUMHU3M, HHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBATb HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniatb KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIETeH:
MaTepHalibHasl TOYKa, MHEPIMaIbHas cUcTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIHU CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPY PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHsS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIJKEHUE, CBOOOJHOE TMAJCHUE TeJ, JIBIKEHHUE IO OKPYXHOCTH, HWHEpLUs,
B3auMoJielicTBue Tel, nuddy3us, 6pOyYHOBCKOE JBM)XEHHUE, CTPOSHUE KUIAKOCTEH
U TBEPBIX TEJ, U3MEHEHUE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
pPaBHOBECHUE, UCIIAPEHHE, KOHIEHCALMs, IUIABJIEHUE, KPHUCTAJUIA3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE JIaBIICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
cocylie, CBsI3b MEXKAYy IapaMeTpaMu COCTOSIHMSI Tra3a B  HM30IpOoIEeccax,
ANEKTpU3aIUs TeJl, B3aUMOJCHCTBHE 3aps/I0B;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3Ys (DU3UYCCKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS HYHEPIusi, MEXaHU4YecKas
paboTa, MeXaHWYECKass MOINHOCTh;, MpPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(UBUYECKUIT CMBICT HCIOJIB3YEMbIX BEIWYMH, MX OOO3HAUCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHWS,
UCTIONIB3yS (DM3UYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIrus XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI DHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONMUCAHUU
MPaBUIBHO TPaKTOBaTh (DU3MYECKUH CMBICI HCIHOJIB3YEeMbIX BEJIIMYUH, WX
00O3HAYCHUSI W CAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
(u3MUECKyI0 BEJIMYMHY C APYTUMH BEJIHMUNHAM;

OTMHCHIBATHh U3YYCHHBIC IICKTPUUYCCKUE CBOMCTBA BEIIECTBA U JICKTPHUECKHE
sBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUUYMHBI AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD TOJIS, MIOTEHITMAN, Pa3HOCTh MMOTEHIINAJIOB;
pU ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3MUECKHH CMBICI HCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHWS W CIWHMIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (DU3UYECKYIO BETUYNHY C APYTUMHU BEITUYHHAMH,

aHANIM3UPOBaTh (PU3NUYECKHE TMPOILECChl U SIBJICHUSA, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MIPUHIIMIBL: 3aKOH BecemupHoro tsarotrenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUSI MEXaHUYECKOW DHEPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
OPUHIUI CYTIEPIIO3UIIMKA CHJI, TIPUHITUIT PABHOMPABUS WHEPIIHAIBHBIX CHUCTEM
oTcu€Ta, MOJEKYISIPHO-KHHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKON SHEPTHH TETUIOBOTO JIBMIKEHUS MOJICKYJ C
a0COJIFOTHOM TeMmnepaTypou, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pa3inyaTh CJIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIpAKEHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHUS MX O€30MacCHOrO MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO UCCIENOBAaHUIO (DU3NYECKUX SBICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUM, MPH 3TOM
dbopmynHpoBare TpobieMy/3agady H THNOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPYIOBaHHWSA, MPOBOJUTH OIBIT U
bopmMyIHpOBaTh BEIBOIBI,

OCYIIECTBJIAThH MPSMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh  3aBUCHUMOCTH  MEXKIY  (U3HUECKHMMH  BEJIUYMHAMH  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PE3ybTaThl TMOJTYYECHHOW 3aBUCHUMOCTH (DH3UYECKUX BEIUYMH B
BH/JIe TaOJIUIT U TpapUKOB, A€JIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU UCCICIOBAHUMA B
pamMKax yd4eOHOTO OKCIIEPUMEHTA, Yy4eOHO-HCCIICIOBATEIIBCKOH W TPOSKTHOU
JESATENBHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000OpyI0BaHUS;



pemarb pacy€éTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3NUECKON BEIMYUHBI,

peniaTh KaueCTBEHHBIE 3a1a4M: BBICTPANBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOpPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  ydeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
Y IPEICTaBIICHUs YYEOHOW U HAyYHO-TOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AaHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMALHIO;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE TMPOLECCOB OKPYKAIOIIET0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaTe B TIpyIIlE C BBIIOJHEHUEM pPa3IUYHbIX COLHAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbl, PAaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATDH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE paCCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS M3YUYEHHBIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AIEKTPUUYECKUM 3apsijl, JyY CBETA, TOYEYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sipa MpU peuIeHUuH (PU3NYECKHX
3a/1a4;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HUKH: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3JIEKTPOMarHUTHasT WHAYKUUSA, JEHCTBUE MArHUTHOIO IO Ha
IIPOBOJHUK C TOKOM W JIBWKYUIMICS 3apsll, 3JEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJNApU3alMs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuiit 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas
PaauOaKTUBHOCTB;



OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pAa3IMYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE $IBJIEHUS (TPOLECCHI), MCHOJb3YysS (U3UUYECKUE BEIMYMHBIL:
AIIEKTPUYECKUI 3apsij, CUia TOKA, JJIEKTPUUYECKOE HANpsKEHUE, HIIEKTPUUYECKOE
COIIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, JEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHAYKIUS MarHUTHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTHBHOCTH
KAaTyUIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MAarHUTHOrO IIOJIEM, NEPUOJ] M YacToTa
KoneOaHuil B KojebaTeaTbHOM KOHTYype, 3apsl M cujla ToKa B Ipoliecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTUYECKass Cuja JIMH3bL, MPU OMUCAHUHM MPABHIBHO TPAKTOBATH (UINUYECKUI
CMBICJI HCIOJb3YEMBIX BEJIWYUH, MX OO0O3HAUEHUS W E€JUHULBI, YKa3bIBaTh
GopMysbl, CBSA3BIBAIOLIME JAHHYIO (U3WYECKYIO BEJIUYUMHY C JPYTUMHU
BEJIMYMHAMMU;

OMKCHIBATh HW3YYEHHbIE KBAaHTOBBIE SBJICHHUS M MPOLIECCHl, HCIOJb3YS
(¢u3nyecKkue BEIWYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SJHEPIHsl U UMITYJIbC (POTOHA, IEPUOA TOJIypacnaia, SHEPrus CBsI3u
aTOMHBIX $J€p, NpU OINUCAaHUU TPABUIBHO TPAKTOBaThb (UINYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M €JAMHHULbI, yKa3bIBaThb (HOPMYIIbI,
CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JIPYTUMH BeJIMYHWHAMH,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BETNYUHBI,

aHAM3UPOBaTh (PU3UYECKHE MPOLIECCHl U SIBJICHHS, UCIONB3Ysl (U3UUECKUE
3aKOHBI W MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MapalIeIbHOTO
COEJIMHEHUS MPOBOJHUKOB, 3aKoH Jxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHON
MHIYKIWHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHbI OTPAXKEHUs
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA it PoTtodrddexra,
3aKOH COXPAHEHMs SHEPruu, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTrO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOI'O 4HMcia, MOoCcTysaTel bopa,
3aKOH paJiMOAaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BbIpa)KEHHWE U YCJIOBHUA (TpaHulbl, 00JacTH)
IPUMEHUMOCTH;

OINPENENISTh HAIIPaBJI€HUE BEKTOPA MHIYKLIUHA MarHUTHOTO I1OJIS1 TPOBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI 1O UCCIENOBAHUIO (PU3MYECKUX SBICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynupoBath mpobieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOMpaTh YCTaHOBKY W3 MPEJIOKEHHOT0 O0OpYJIOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIHpOBaThH BEIBOIHI,

OCYUIECTBJIATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PUINUECKUX BEIUYUH, IPU
TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU MOTPELIHOCTEN N3MEPEHMUI;



UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKMX BEJIWYUMH C MCIHOJb30BAHUEM
OpsMBIX HM3MEPEHUH: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yibTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE TAaOIUI U
rpauKoB, 1eaTh BHIBOABI MO pe3ybTaTaM UCCIEeI0BaHMUS;

coOI01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNIbCKOM M MPOEKTHOU
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIrO
000pyTOBaHUS;

pemiath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
UCTIONB3YS (PU3MUecKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIBI,
HEOOXOoAUMbIEe NJisi €€ pEelIeHHs, TPOBOJUTh PacUEThl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3HUECKON BEJINYUHBI,

penaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBbIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TIPE/ICTABIICHUS YU4eOHOU U HAYYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOTYUYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJIyYaeMyI0 HHPOPMAIIHUIO;

OOBSICHATH TPUHITUIBI JCHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX O€30MacCHOTO HUCIOIb30BaHUS B IMOBCEIHEBHOM
JKU3HU;

NPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIETO MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MMOBCEIHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacCHOCTH MPU OOpAIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOI0
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaTh B TpyIIEe C BBHIMOJHEHWEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH pabOTy TPYIIbl, PAaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJJAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMOM MTPOOIEMBI.



10 KITACC

TEMATHUYECKOE INTAHUPOBAHUE

Kouan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (un¢posbie)
Ne ni/m BpOrpAMMEL Beero KOﬁ]—ITpOJ‘IbeIe H%aKanecmle 0BPA30BATETbHBIE
padoTbI padoThI pecypesi
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S 1 https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 JluHamuia ! ! https://m.eds00.ru/7f41bf72
bu6mmorexa [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuorexa [JOK
' TEOpUU https://m.edso0.ru/7f41bf72
bubnmoreka [JOK
32 OcHOBbI TepMOAHHAMHKH 10 ! https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6numoreka [IOK
' ®da3oBbIC MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 bubmaorexa HOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ITocTostHHBIN dNEeKTpUYECKU TOK. TOKU B

4.2 12
pa3IMYHBIX Cpeaax

Hroro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72

11 KITACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/m BpOrPAMMEI Beero KOﬁHTpOJIbHBIe HpﬁaKaneCKne 0BPA30BATETBHBIE
padoThI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHO€ nosue. JNeKTPOMArHUTHAS 11 1 1 bubmmorexa [JOK
' WHIYKLHUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHudecKkre 1 3IeKTPOMATrHUTHBIE 9 1 bubnuoreka [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHue U 3JIEKTPOMarHuTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrika 10 1 3 https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI CHIELIMATILHON TEOpUU
OTHOCUTENILHOCTH

3.1

Hroro no pasaciny

Pasnea 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOU OIITHUKH
4.2 Crpoenue aroma
4.3 ATOMHOE S1pO

4

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7

Bbu6nuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bubmuoreka [{OK
6.1 Obobmaromee nosTopennue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Gusuka, 10 kinace/ Mskumies I'. 4., byxosues b.b., Corckuiit H.H. non
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «M31aTenbcTBo
«ITpocsemienue»

» Gusuka, 11 kinace/ Maxumes I'.J1., byxosues b.b., Hapyrun B.M. non
penaknueit [lapdentreBoii H.A., AkimonepHoe o6imecTBo «M31aTeascTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIbBI U1 YYUTEJIA

A.Il.PeimkeBuy, COopHuK 3a1a4 o gusuke, M3garenscrBo "l[IpocBemienne”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

