MUHUCTEPCTBO IMPOCBEIEHUSI POCCUCKOW ®EJEPALIMU

MunucTepcTBO nNpocBelieHusi PoctoBckoii odJiactu

Yunpasiienue o0pazoBanus AAMUHUCTpauuu ropoaa Hosomaxruncka

MBOY COII Ne 24
PACCMOTPEHO COI'TACOBAHO
[Temaroruueckum coBeTOM 3aMecTuTeNnb JUPEKTOpa

IKOJbI 110 YBP

A.B. CaaksH

[Tpukaz Ne 1 C.M. Bypmacosa
oT «29» aBrycra 2023 r. IMpuka3s Nel

ot «29» aBrycta 2023 .

YTBEPX/JIEHO

upexrop

A.B. Caaksn
[Tpuxaz Ne 1
ot «30» aBrycra 2023 1.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb)

s ooyuaromuxcs 10-11 kimaccos

HoBomaxruuck 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHUN K pe3ysibTaTaMm
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peAIN3YIOLINX OCHOBHEIE
oOpa3oBareiabHbIE MPOTPaMMBI.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbl Mupa oOyudarommxca 10-11 kmaccoB mnpu
oOydeHuH ux (pu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATEIHHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb peallh3allui MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHbIMM YYE€OHbIMU TpenMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM W3y4eHHs] (DU3MKKM HAa YPOBHE CpPEHEro OOILero
o0pa3oBaHus, MJIAHUPYEMBbIE PE3yNbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, IPpeAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma no (u3MKe BKIHOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHMUS,;

e cojepkaHue yueOHoro npeamera «dusukay no rogam o0yyeHHUs.

dusrka Kak Hayka o Hambojee OOImMMX 3aKOHAX MPUPOABI, BBICTyIAs B
Ka4yecTBe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHbIN Kype GU3UKH — CHCTEMOOOPA3YIOMINMA
JUIS. €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TIPOIIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
bu3mueckoir reorpaduerd wm actpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAaHUM  Ompenesser XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
W3ydyenrne (PuU3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydarouuxcs, B (OpMHUPOBAHHE YMEHMHA MPHUMEHATH
HAy4YHBII METOJI TO3HAHUS NIPU BBINOJIHEHUU UMU YUYEOHBIX UCCIIEI0OBaHUM.

B ocHOBYy Kkypca ¢usmku s ypOBHS CpeaHEro oO0mmero oOpa3oBaHHS
MOJIOXKEH pAN UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (U3HKHU
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTCS
(dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTepHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi MNpeanosaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO TOTCHIHMANA (PU3NYCCKONH HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PCHUECKUMHU,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaonou  nanpaenennocmu. Kypc ¢dusuku  mpeamnosaraer
3HAKOMCTBO C IIUPOKHUM KPYT'OM TEXHUYCCKHX M TEXHOJIOTHYCCKUX TPHIOKCHHM
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHbI C PAa3BUTHEM TCXHHKHW W TEXHOJIOTHMH, a TaKXe OOCYKICHUS
po0JIeM pallmoOHaTBFHOT0 TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30ITacCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHus SBISIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlax
OPUMEHUMOCTA TEOPHUH, JJIi OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CHUCTeMHO-IeSITeIbHOCTHBIN TOX0J B Kypce (DU3UKU pPEean3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaroniuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (HU3UKM — O3TO HCMOJIB30BAaHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHMYECKUX
MpakTU4YecKux paboT. BrigeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS ©  OICHKHU, OCYIIECTBISIETCS  YYaCTHHUKAMU
0o0pa30BaTeIbHOrO Ipollecca HCXOAd U3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHamieHuss kabwaera ¢Qusuku. IIlpm 3TOM obOecmeunBaeTcs  OBIAJCHUE
OOy4JaromMMHCS yYMEHUSIMHA TPOBOJIUTH KOCBEHHBIC W3MEPEHHs, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEIMYMH W TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpimoe BHMUMaHWE yAeNsSeTCS PEIMICHUIO PACUYETHBIX ¥ Ka4eCTBEHHBIX
3amad. [Ipu 3TOM myis pacd€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/a9d C SIBHO
3aJIaHHOMN (YU3UYECKOU MOJIENBIO, TTO3BOJISIONINE MPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fena Kypca, TaK M HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISTFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEeKaHUS (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Yy4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bU3UKH Ha YpPOBHE CPEeAHErO O0IIero o0pa3oBaHus TOHKEH U3Y4aThCsl B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKJIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHUUYECKHX MPAKTHUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M O0OECIeYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIIOUYEBBIX JACMOHCTpAlUN IS
UCCIICIOBAHNUS  W3Y4aeMbIX  SBJICHUW W  MPOIECCOB, OMIUPUYCCKUX H
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYCCKUX MIPUMCHCHHH.

JlaGopatopHoe 000OpynOBaHUE IS YUYCHMYECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX NMPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE TU(PPOBBIX JaOOpaTOpUid.

OCHOBHBIMH LIETIAMH U3y4YeHUs (PU3NKU B 0011IeM 00pa30BaHUM SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUA OOYyYaOIIMXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HX HMHTEIUICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHsI KaK pe3yibTaTa HN3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUW OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
bu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PUMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel oOecreunBaeTcs pelieHueM CISNyIONUX 3a7ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpPeaHEro o0IIero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUH TOPUMEHATh TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3NYECKUX SBJICHUHW B TMPUPOAEC U IS HIPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3aJad C SBHO 3a/JlaHHOM
¢uznuecko MoOJENbl0, 3alady, MNOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue pU3NYECKON MOJIeIH, aJIeKBaTHON YCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKMX OCHOB W NPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOILIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
(Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HHTEPHpeTaly HUHPOpPMAIIHH,
OTIpeJIeNIeHHs] JOCTOBEPHOCTH MOJIYYEHHOT'O PE3yNIbTaTa;

e CO3[IaHUE YCIIOBUU ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «PU3NKA» B YYHEBHOM IIVIAHE

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus orBoauTcs 136 yacos: B 10 kitacce — 68 gacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipenmaraemerii B mporpamMme mo (u3MKe IepeueHb J1IabopaTOPHBIX |
NPAKTHYECKUX padOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEaeT BHIOOP
NpOBEJCHUs JIa0OPATOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCS.



COILEPKAHUE OBYYEHUA
10 KJIJACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT O TIO3HAHUS

®uszuka — Hayka o npupozae. HayuyHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIprHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3uku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(MPOBBIE H3MEPHUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéta. Tpaektopus.

ITepemenienne, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHON TOYKH, MX MPOEKIMU HA OCHU CUCTEMbI KOOpJWHAT.
Ciio)keHue nepeMenieHU U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBIKeHHe. I paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMS, MNyTH W TNepeMEeIICHU
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOHOTO TaIeHHUS.

KpuBosmHeitHoe  aBmkeHuwe. JIBM)KEHHE  MaTEpUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSHHOW MO MOJIYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTtsb. [lepron u gactota oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHnuecknue yCTpOWCTBA W IMPAKTUUECKOE MPUMEHEHHE: CIHUIOMETD,
JIBU>KEHUE CHAPSJ0B, LIEMTHbIC U PEMEHHBIE IIEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanre ABMHKEHUH C UCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne nBmkeHUs Tena, OPOMIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOIHOTO TaICHMS.



Hamnpasienne ckopocTy py JBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomsi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONpPEAEICHUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXKAY NYTSIMHU, INPONUIAEHHBIMU TEJIOM 3a
[IOCJIE0BATENbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHUM MPH PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU KUIAKOCTH.

N3yuenue nBmxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuamun  otHocutenbHOCTM  ['amunes. Ilepselii  3akoH  HbroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
IU1s1 MaTepuanbHOi Touku. TpeTuit 3akoH HproTOHA 119 MaTepUalbHBIX TOYEK.

3akoH BcemupHoro Ttiarorenus. Cuia Tsbkectn. llepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (nmokosi, ckoiakkeHus, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBH)KEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpanaTeIbHOE JBUKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCUTEIBHO OCH BpalleHus. Ilmeuo cumbl. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHUE: IOIIIUITHUKY,
JNBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepLIUU.

CpaBHeHUE Macc B3aMMOIECHCTBYIOIINUX TEN.

Bropoii 3axkon Herotona.

Nsmepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIUH.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM NOABEME U MTAJICHUM.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHHSI.

VYcnoBus paBHOBECHS TBEPIOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HAaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIMX B NPYXUHE U
pe3uHOBOM 00pa3iie, OT uX JepopMalnH.



HUccnenoBanue ycioBHM pPaBHOBECHS TBEPAOTO Tela, HMEKOLIET0 OCh
BpAILCHHUS.

Tema 3. 3axonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
NMnynbC cuiibl M1 U3MEHEHUE HMIYJbCa TeJa. 3aKOH COXPAHEHUS] MMITYJIbCa.
PeaktuBHOE NBHUXEHUE.

Pa6ora cunbl. MOITHOCTD CHJIBI.

Kunernueckast »Heprusi MarepualbHOW TOYKU. TeopemMa 00 H3MEHEHUHU
KMHETUYECKOW SHEPTUM.

[ToTenunanbHas SHEPTHUA. [TorenuunanbHas SHEprusg YIpyTro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHUManbHass HHEpruss Tejaa  BOJIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHuManbHBIE u HETMOTCHIIMAILHBIE CHJIBI. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C W3MECHCHHUEM MEXAaHUYECKOW HDHEPIrHUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHWYECKON SHEPTUH.

Yapyrue v Heynpyrue CTOJIKHOBEHHUS.

TeXHUYeCKHe YCTPOMCTBA U MPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUXKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo1 MOTEHIIMATIBHOM SHEPTUU B KWHETHYECKYIO 1 OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3ydenne abCOMIOTHO HEYHPYroro yaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW YHEPruu
TeJIa Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJjiekyasipuasi pu3uKa ¥ TEPMOJIMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwxkeHue. uddysus. Xapakrtep IBHKECHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BEIIECTBA. MOJENM CTPOCHUA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepsl MoJiekyi. KonunuectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkama temneparyp
Llenbcus.

Mopgens  upeanbHoro rasa. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HeallbHOro rasza. AOCOJIIOTHas TemIieparypa Kak mepa
CpellHE KMHETUYECKOW SHEPruu TEIJIOBOrO ABMXKEHHS yacTull raza. Illkama



temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akon Jlanbrona. M3omponecchl B uicadbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe MpeACTABICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEUIeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiThl 10 1UDPY3UH )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, WLTIOCTPUPYIOIAsi TPUPOY JTABJICHUS ra3a Ha CTEHKH COCy/a.

OnbITEI, WUIIOCTPUPYIOIINE YypaBHEHHWE COCTOSHUS HJCAIbHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

Onpenenenue Macchbl BO3lyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE HW3MEpPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpATyphl BO3/IyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEK]y ITapaMeTPaMH COCTOSIHUSL pa3peKeHHOT O
rasa.

Tema 2. Ocnosbt mepmoouHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHs s
BHEpPrusi  OAHOATOMHOrO  HWJ€aJbHOrO0  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3TyYEHUE. Y AeIbHasA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI pU TEILIONEpeaaye.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K HU3ompoieccam. ['padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHUMOCTH MpOIECCOB B MPHUPO/IE.

TermoBsle MamuHbl. [[pUHIAIIBI TEMCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBHIX MammuHaX. Koaddumument mone3Horo
nerictBus TertoBod MammHbL. I{ukm KapHo m ero ko3¢ @HIMEHT IMOJIE3HOTOo
NENUCTBHS. DKOJIOrHYECKHE MPOOIEMbI TETII03HEPTEeTUKHU.

TexHuuecknue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



N3MmeHeHre BHYTpPEHHEH »HEpruu Teja IMpPU COBEPILICHUHU PaOOTHI: BBLIET
npoOku M3 OyTBUIKM MOJ JEWCTBHEM C)XXATOro BO3[yXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUACOAEMOHCTPALHS).

N3meneHne BHYTpeHHEH dHEpruu (TeMIiepaTypbl) Teja Mpy Terionepeaaye.

OnpiIT 1Mo aanabaTHOMY PpACHIMPEHHUIO BO3Ayxa (OMBIT € BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENSl BHYTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTENIbHAS BIIAXKHOCTh BO3ayxa. HacellleHHBIM map. YaenbHas TemoTa
napoo0Opa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KAIIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
kpuctamioB. JKuakue kpucramisl. CoBpeMmeHHble Martepuasbl. l[lnaBienune u
KpUCTaJIu3aius. Y aefnbHas Teriora miaBieHus. Cyonumanus.

VYpaBHEeHUE TEMIOBOTO OasiaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu NoHMKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaJJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3Mepenune 0THOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DnekTpoauHAMUKA

Tema 1. dnekmpocmamuka

OnekTpu3auus Ten. OIEeKTpudeckuil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsiioB. [IpOBOJMHUKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 2neKTpUUeCKUid 3aps.
Onektpuueckoe mozne. Hanpspk€HHOCTh  dnekTpuueckoro mousis.  [lpuHuun
CYNEepHO3ULUH 3IEKTPUUYECKUX Mojel. JIMHUM HanpssKEHHOCTH 3JIEKTPUUECKOTO
TOJISL.



Pabora cun  anekrpoctatudeckoro  mojis.  Ilorennuan.  Pa3sHocTh
MOTEHIMANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JludnekTpuyeckas NpOHULAEMOCTD.

DnekTpoEMKOCTh. KoHmeHcaTop. DNEeKTPOEMKOCTh IIIOCKOT0 KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHIEHCATOpa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETP, IJICKTPOCTATHUUECKasl 3alllUTa, 3a3eMJICHUE JJIEKTPONPHUOOpPOB,
KOHJICHCATOP, KOIMPOBAJIbHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIUI IEUCTBUSA 3JIEKTPOMETpA.

B3aumopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJIHUKH B 3JIEKTPOCTATHUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHJIeHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 ydacTka IEeIH.

DIEKTPUUECKOE COIMPOTHUBJIEHUE. YIECIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenbHOE, NapaILIEIbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

Pabora onmektpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTB
AIEKTPUYECKOTrO TOKA.

DNEKTpOJABWKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA.
3akon OMa 1151 OJIHOM (3aMKHYTO#) anekTpuieckoi nenu. Kopotkoe 3ambikanue.

DONEeKTpOHHAsi ~ MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS AUCCOIUALIUS. DIEKTPOJIU3.

DJIEKTPUYECKUM TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [nazma.



TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATpPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUSI, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl ToKa U HApsHKEHUSL.

3aBUCUMOCTh CONPOTUBJICHUS IWJIMHIPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
TJIOIA/IA TIOTIEPEYHOTO CeYEHUs U MaTepuaa.

CwmernianHoe COeTMHEHUE MPOBOHUKOB.

[IpssMmoe wu3MepeHue dIEKTpOABWKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO JIEMEHTA U OIlEeHKa BHYTPEHHET0 CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 2JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTb BO3/1yXaA.

OIHOCTOPOHHSSI TPOBOJAMMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3ydeHnne cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOoBIKYIIEH CUIIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHHUSI.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4€TOM COJEpKATeIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TEopHsl, HaOIIOACHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBl ypaBHEHUM, JUHEWHas QYHKIMS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUHA HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBW)KCHUE B JKUBOHW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpPEau, TEIIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TEN, XKUAKOCTEH H
ra3oB, 3JIEKTPUUECKUE CBOMCTBA METAJIOB, 3JEKTPOIUTUYECKAS] IUCCOLMALINS,
rajibBaHUKa.

T'eoepaghus: B1axXHOCTH BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOAIIMIIHUKH, WCIOJB30BAHHE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrHe), JABUIaTeIb BHYTPEHHEIO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENBHBIE npuodopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3nen 4. DiiekTpoAUHAMUKA

Tema 3. Maznummnoe nojye. IneKmpomazHuUmMHAas UHOYKUUA

IlocTosHHbIe  MarHuThl. B3auMoaeWCcTBHE  NOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrop MarHuTHOW wuHAYKUMHU. [IpuHIMI cyneprno3uuuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOM WMHAYKUMU. KapThHa JMHUNA MarHUTHOMN
WHJIYKIUH TO0JIs1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHMKA C TOokOM. KapTuHa JMHUNA MHAYKIUU
MAarHuTHOTO TOJS JJIMHHOTO NPSMOTO MPOBOAHUKA W 3aMKHYTOIO KOJBIIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIllpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHHE. J|BH>KeHNE 3apsyKEHHOM YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM 1oJje. PaGoTa cuisl Jlopera.

SIBneHne 3IEKTPOMAarHUTHOW WHAYKUUHM. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUUA. OJIEKTPOABIKYILAST CWiIa HHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »yiekTpudeckoe Imoje. IDJIEKTPOABMXKYIAs CWJIa HWHAYKIHUM B
MPOBOJIHUKE, ABIKYIIEMCS MOCTYNATEIBbHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHnyKTUBHOCTh.  SIBJE€HHME CAaMOMHIYKIIMU. OJEKTPOABWIKYIAs CHJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4Yeckne yCTpOWCTBA M TMPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MAarHuThl, DJIEKTPOMArHUTBI, DSJICKTPOJBUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, HHAYKIIHOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha MOHBI DIIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM NHYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTD DJIEKTPOABHKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTI'O IOTOKA.

SIBiieHne CaMOMHAYKLINH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

N3y4yeHrne MarHuTHOIO MOJIst KaTYIIKU C TOKOM.

HccnenoBanue AeUCTBUSA IOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBI€HUA 2JIEKTPOMArHUTHOU MHIYKIIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaieoanus

KonebGarenpnass  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHWMS.
IMapmonunueckue konebanus. Ilepwon, yactora, amrummTyna u (aza KojaeOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4eCKUH MASTHUK. YPaBHEHHE TAPMOHHUYECKUX
kosieOanuii. [IpeBparienue sHeprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenpupiit koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCATBbHOM KOJeOaTebHOM KOHTYpE. AHAJOTUS MEXIy MEXaHHYEeCKUMHU |
ANEKTPOMAarHUTHeIMH KoJiebanusiMu. @opmyna TomcoHa. 3akoH coxXpaHEHUs
HHEPTUU B UJICATHHOM KOJIEOATEILHOM KOHTYE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BoiHyX/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeIHY>KI€HHBIE 37I€KTPOMArHUTHBIE KOJIEOAHUS.

Ilepemennbiii  TOK. CUHYCOMJANbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE€ U JCHCTBYIOLEE 3HAYEHUE CWJIBI TOKa U
HaIPSKEHUS.

Tpaucdopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AIEKTPHUECKON
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCIIOJIB30BAHUS JIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpPOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JJMHUH AJIEKTPOIIEpeIay.

Jlemoncmpayuu

UccnenoBanne napameTpoB KoJaeOaTEIbHON CUCTEMBI (IPYKUHHBIN WU
MaTeMaTU4YeCKU MasTHHK).

Habnronenue 3atyxarmmnux KojaeOaHu.

HccnenoBanue CBOMCTB BhIHYKACHHBIX KOJIEOaHUM.

Habnronenue pe3onanca.



CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuuniorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HalPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM —COEAMHEHWM PE3UCTOpPA, KATYIIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens JIMHUM 2JIEKTPONEpEaaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOAa MajibIX KOJI€OAHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne TMEpeMEHHON0 TOKa B LENM U3  IOCJIEAO0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE G0JIHbI

MexaHnueckue BOJIHBI, YyCJIOBHS pacnpoctpanenus. llepuon. CxopocTtsb
pacrpocTpaHeHusi W JyMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3BykKa.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS M3Jy4YE€HUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BekropoB E, B, V B anektpomarauTHoil BosiHe. CBOMCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MpeJIOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHnns. CKopocTb IEKTPOMarHUTHBIX BOJIH.

[IIkayma 3J€KTPOMarHuTHBIX BOJIH. [IpMMEHEHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpyHIMIBI pagUOCB3H U TeNeBUACHUS. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckre yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas [MAarHOCTHKa B TEXHMKE M MEAMIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOAO0IbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmronenue oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHuu u nudpakimy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBs3u IpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOHN U
4acTOTON KosieOaHMil.

HccnenoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpa)keHHe,
npeaoMIIeHUE, TONspu3anus, TUGpaKius, UHTepPepeHIus.

Tema 3. Onmuka



l'eomerpuueckas ontuka. IIpsMosmHeliHOEe pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpene. JIyu cBera. ToueyHbI HUCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBIM yroa IOJHOIO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcust ceeta. ClnoxHblii cocTaB 6enoro ceera. L[ger.

CobOuparome u pacceuBaromve JuH3bl. Tonkas nmH3a. DokycHoe
paccTosiHME W ONTHYecKas cuja TOHKOM nuH3bl. [locTpoeHue uzoOpaxkeHU B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JaBAEMOE JINH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOAEHUS MAaKCUMYyMOB M MHHUMYMOB B HMHTep(pEpEeHIIMOHHON
KapTHUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcCIOBUE HaOIIOICHUS
[VIABHBIX ~MAaKCUMYMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacHpOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue npudopsI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojenb CBETOBOA.

HccnenoBanne CBOMCTB M300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakmum ceera.

HabGmonenne nucnepcuu cBera.

[TonyueHue crniekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4enwue criekTpa ¢ TOMOIIBI0 TU(DPAKITHIOHHON PEIIETKH.

HabGmronenne monsipu3anuuy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

N3mepenue nokazaresns NpeJoMIIeHUs CTEKIIA.

UccnenoBanue cBOMCTB N300paxKeHU B JIMH3AX.

Habnrogenue nucnepcun cBeTa.



Pa3nen 6. OcHOBBI cleNMAJIbHON TEOPHH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHUKH. [Toctynater
CIIELIUAJIbHOU TEOPUM OTHOCHUTEIILHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKpAILCHUE
JUIAHEL.

DHEPrusi ¥ UMIYJIbC PEIIITUBUCTCKON YaCTHIIBI.

CBs3b Macchl C JHEPrUEN U UMITYJIBCOM PEISATUBUCTCKON YaCTULBI. DHEPIHs
HIOKOSI.

Pa3nen 7. KBantoBas pusznka
Tema 1. Dnemenmul K6aHmMo6oii ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u sHEpPrun (HOTOHA C €r0 YACTOTOU. DHEPTHS
U UMITyJbC (OTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBienue ceera. OnwiTel I1. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpoiicTBAa W MPAKTUYECKOE NMPUMEHEHHe: (POTOAIEMEHT,
doTogaTuuk, coHeyHas 6aTapes, CBETOIUO/I.

Ilemoncmpayuu

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodddekTa.

CBeToauon.

Comnneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acCTHIIL.
IInanetapnas Mmogmens aroma. Iloctynatel bopa. M3nydeHue u moriounieHue
¢GbOTOHOB mTpW mepexojie aToMa C OJHOTO0 YPOBHS JHEPrUM Ha Npyroil. Bumbr
crekTpoB. CIIEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/A.

BosiHoBBIE cBOVicTBa yacTull. Bosnbl e bpoinsa. KopnyckynsipHO-BOIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3ITy4YCHHE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onsita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHEI Jia3epa.

HaGnroneHre nuHeyaTbiX CIEKTPOB U31yUYECHHUS.



Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomsi

HaGmronenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIINE CJIOKHOCTh CTpPOCHMS snpa. OTKpbITHE
paguoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocraBa
paanoakTUBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, TraMMa-U3JIy4ECHHUS.
Binsinue paioakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeuTpoHa. Hykionnas mopens snpa IeizenOepra—
NBanenko. 3apsana sapa. MaccoBoe uncino sjapa. M30tormsl.

Anbda-pacnan. ONEKTpOHHBIK U MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaAUOAKTUBHOTO pacnaja.

DHeprust CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jledext maccol sapa.

SnepHble peakuuu. JleneHne U CUHTES sI€ep.

Anepnswiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W MEPCTIEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACIIEKThI AEPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoil KapTUHBI MUpa.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE IMPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TynK HOHM3UPYIOLIUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acCTpoHOMUHU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gus, sSpKHe 3BE3NBI, IUIAHETHI, MX BHIMNMOC
JIBIDKCHUE.

CoiHeuHAs cucTEMa.

Connne. ConHeuyHass akTUBHOCTh. VcTtounuk sHeprum ConHula U 3BE3L.
3BE31bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J[narpamMma «CHeKTpajdbHBIA Kjacc —
CBETHMOCTE». 3BE3JbI TJIaBHOW ITOCJICAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IOCJIEA0BAaTEILHOCTH. BHyTpeHHEe cTpoeHue
3B&31. CoBpeMEHHbIC TMPECTABICHUS O MPOUCXOXKACHUU U 3Botonuy CoJiHIa U
3BE3]1. DTaANbl JKU3HM 3BE3.



Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuwxenue CosHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00ma. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie npobiieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIHOJb30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUM JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31Ms1 CEeBEPHOro NMOJIyLIapHUs U IPKHUE 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, minaner, Mueunoro [lyTu.

Oo6o0maromuiee NoBTOPEeHNE

Ponb ¢u3uku U acTpOHOMHMM B HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJI0BEKa, pOJib U MECTO (PU3MKH
U aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpMHpPOBAaHMUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢u3znueckoi KapTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHA B 11 kitacce oCymIecTBIsIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBSI3€d C KypcaMM MAaTEeMaTHUKH,
OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAayYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TEopusl, HaOMIOACHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, H3MEPEHHUE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO, BEKTOPBI M MX NPOEKLIUU HAa OCH KOOPAMHAT, CI0KECHHE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIUH, MPU3HAKK TMOAO0OUS TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUIOMIA N TIOCKUX PUryp u o0bpEma Tel.

buonoeus: »snekTpuyeckue SBICHUS B KUBOM MpuUpone, KoyieOaTelbHbIE
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW NPUPOJE, NECUCTBUE
paanauy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMUS KPHUCTATUYECKON PpEmETKHA, CHEKTPATbHBINA
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonocus: NUHUM DIEKTpPOIIEpenay, T[EHEpPaTop IIEPEMEHHOIO0 TOKa,
AJIEKTPOABUIaTENIb, WHAYKIMOHHAS II€4b, pPagap, pPaaUuONPUEMHUK, TEIEBU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA,
coJiIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA [NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamMera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCAd PYKOBOICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3WUIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXJCHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PaCIIUpPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAIpaBIICHUM
BOCITUTATEIILHON JIEITEIIBHOCTH, B TOM YKCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3UIIUKM 00yJarONIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYENOBEYECKUX TyMAaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SATEIIBHOCTh B HHTEpPECAX TPaXTAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUATIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001acTU (PU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTH OIICHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NEATENBHOCTHA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OyaylIEero;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPUYECTBA,
MpUCylIero (U3nYeCKor HayKe;



5) Tpy/10BOT0 BOCTIMTAHMSA:

MHTEPEC K Pa3IMyHbIM cdepam NpodhecCHOHANBHOU NEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKONH KYyJIbTYpbl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX Ipodiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTRA,;

paclIMpeHre OMbITa JeATEIbHOCTH HKOJOTMYECKOW HalpaBiIeHHOCTH Ha
OCHOBE UMEIOIIKUXCS 3HAHUM 1O (HU3BUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
u3ydeHus: (QU3UKU ~ OCYIIECTBISITH  MPOEKTHYID W HCCIEAOBATENBCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LN AEATCIBHOCTH, 3a/laBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHOKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTH M MNPOTHBOPEYMSI B  PacCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTreIBaTh IUIAH pelieHHus MpoOJeMbl ¢ y4éTOM aHaIM3a HUMEIOIIHXCS
MaTE€pUATBHBIX U HEMATEPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATH PUCKH MOCJICICTBUIN JIEATEIIbHOCTH;
KOOPAWHUPOBaTh MW  BBIMOJHATH PpabOTy B  YCIOBHSX  pPEaJTbHOTO,
BHPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPU PCIHICHUHN JKN3HCHHBIX HpO6J’ICM.
ba3oBbie HCCJIEeA0BaATCIBCKUC HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU U METOJaMHU
bu3nUecKol HayKu;



BJIAJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATENbCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3UUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3INYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalii, MPeoOpa3OBaHUI0 W TMPHUMEHEHHWIO B Pa3jMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YHCJIE MPU CO3[JaHUU y4E€OHBIX TPOEKTOB B 00JaCTH (PU3UKH;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ peIIeHHs, HAaXOAWTh apryMEHTHI JJIs J0Ka3aTelbCTBa
CBOMX yTBEPIKJICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHUs 3aJauyd  Pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIBHOMN
JESITEILHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT,

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, ITPEIaraTh OPUrMHAIbHbIE TOAXO/IbI U PELLICHUS;

CTaBUTb NPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE AIbTEPHATUBHBIC PELICHMUS.

Pa6ora ¢ unopmanueii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATH IOHMCK, AaHAJU3,
CUCTEMAaTU3alMI0 U WHTEPIpEeTaluio MH(OpPMAalMU pa3INYHbIX BUIOB U (OpM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMALUY;

UCMOJb30BaTh  CpeAcTBa  MHPOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM ASPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJECp)KAaHUS B PazNUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIONPAsi ONTUMAIBHYIO
(GopMy peacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE JeHCTBUSA:
OCYLIECTBIISITh  OOIIEHWE Ha ypokax (QU3NKK U BO  BHE-YpOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud W  CMsr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JAEHCTBHI C y4€ToM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YJIEHA KOJUIEKTUBA,

IPUHUMATh  LEJIM  COBMECTHOM  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAUHUPOBATh JEUCTBUSA MO €€ JIOCTUKEHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOrO0 YYaCTHUKA KOMaHIbl B
001t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLEHMBATH MAEU C I[O3ULHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUYECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JelCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIACTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIIAITh TUIAH PEIICHHUS] PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JaBaTh OILICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUI;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATH €ro, Opath Ha ceds
OTBETCTBEHHOCTH 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;,

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JaCcTH
(GU3HUKYU, TOCTOSTHHO MOBHITIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCHUTh KOPPEKTHUBHI B JIEATECIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedJeKCMH  KaK  OCO3HAHHS
COBEpINAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHU;



WCITOJIB30BaTh MPUEMBI pedIIEKCHH JJIs OIEHKH CHTYaIlld, BEIOOpA BEPHOTO
pEIICHHS,;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHMX TIPH aHaJM3€ pPe3yJbTaTOB
TESATETHHOCTH;

NPUHUMATH ce0s, TOHUMAast CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHMX TIPH aHaJM3€ pPe3yJbTaTOB
NESATEITBHOCTH;

NpPU3HABATh CBOE IIPABO W MIPABO APYTUX HA ONINOKH.

B mporecce qocTmKeHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3UKe IS YPOBHA CpPEIHEro oOImero ooOpa3oBaHus y OO0ydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, MIPEAMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIIMOHAILHOUN cephl,
OBITH YBEPCHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHME, CIIOCOOHOCTh aJalTUPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHUIO 1SN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATh €r0 TpPH OCYIIECTBICHWU OOMLIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COMIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny obOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH y O0YHAIOITUXCS YMEHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B TPAKTUYECKOMN JESATEIBbHOCTH JIIOJICH;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHUS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MarepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPIOE TEJIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnH PU3NUECKUX 3a/1a4;



pacro3HaBaTh (pU3NYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOpUM CTPOCHMs BEIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIUMHEWHOE
JBIDKEHHE, CBOOOJHOE TAaJICHHE TeJ, JBI)KCHUE IO OKPYKHOCTH, HWHEpLHs,
B3auMojiericTBUe Tel, Auddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH ), TEIIJIOBOE
paBHOBECHUE, HCIAPEHHE, KOHJEHCAIMs, TUIaBJICHUE, KPUCTALIM3AlUs, KUICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJICHHS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM
COCy/le, CBSI3b MEXAY MapaMeTpaMu COCTOSIHUSI Ta3a B M30Ipoleccax,
AJIEKTPU3ALUS TEJI, B3aUMO/JICHCTBUE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3yS (Pu3nueckue BETUYHHBI:
KOOpAWHATA, NyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KUHETUYEeCKasi YHEPTUsl, MOTCHI[MATbHAS DHEPrUs, MEXaHUYeCcKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TPHU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKU CMBICJT HCIOJIb3YEeMbIX BEIWYHMH, WX OOO3HAUCHUS] W EIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIIMYUHY C JAPYTUMU
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TN M TEIUIOBBIC SIBICHMS,
UCTIONB3yd (U3MUECKUE BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl SHEPrusl XaOTHYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs HSHEprus, padoTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTaTessl; MTpPHU OMUCAaHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCHOJIB3YEMBIX BEIWYWH, HX
o0O3HaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYIBI, CBS3bIBAIOIIME JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMHU BETUYUHAM;

ONMUCHIBATh U3YUEHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IIICKTPUUECKHE
ABJICHUS (IIPOLIECCHI), UCTIONB3YsSl (PU3UYECKHUE BEIWYUHBI: SICKTPUUCCKUN 3apsij,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTH MMOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIIUAJIOB;
Py ONMHUCAHWHM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT MCIOIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHWs] W EJAWHMIIBL, YKa3biBaTh (HOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYUHY C IPYTUMH BEJIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUNBIL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKONW HHEPruM, 3aKOH COXPAaHEHUsS HMIYJIbCa,
MPUHIHUI CYNEPHO3ULUHA CHUJ, NPUHUMUI PABHONPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYIO TEOPHUI0 CTPOECHUSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO0 3apsiia, 3akoH KynoHa, nmpu 3TOM pasinyaTrh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MATEeMATHYECKOE BBIPAKCHUE M YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIIBI JACHCTBHS MAIllMH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX O€30MMAaCHOTO WCIOJB30BAHUS B
MOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICIOBAaHUIO (PU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aqadyy U TUNOTE3y Yy4yeOHOTro  AKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT WU
(GopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUYECKUX BEIUYHH, TIPH
STOM BBIOMpaTh ONTHUMAJBHBIH CHOCOO M3MEPEHUS W WCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXAY  (U3NYSCKMMH  BEIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYHMH B
BUJIe TaOIUI] ¥ TpaUKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHHA B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMpPATh (PU3UYECKYIO MOJCNb, BBIICIATh (U3UUCCKUE BEIUYUHBI B (HOPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PAcd€Thl U OIIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BETUUMHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
IENOYKY PACCYXACHHN C ONMOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uYecKue SBICHUS,

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTHH /IS TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEJCTaBICHUS y4eOHOW M HAyYHO-TIOMYJISPHON HH(pOpPMAILUU, TTOTYYECHHON 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIAAa POCCUUCKHUX U 3aPYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOMIETO MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW JKHU3HU
TSt o0ecriedeHus: 6e30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHHUYESCKIUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJl€KBATHO OIEHUBATh
BKJIQJI KQXJ0T0 U3 YYACTHUKOB I'PYIIILI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y O0YJAIOUUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUH, B MPAKTUYECKOW NEATCIBHOCTH JIIOJACH, IEIOCTHOCTh U E€IUHCTBO
bu3MYeCcKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHUS] U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYCUHBINA AICKTPUUYCCKHUU 3apsi, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/epHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJeJb aTOMHOTO Sipa MpHU perieHud (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (MPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN M KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE IEHUCTBHS TOKAa, B3aUMOJCHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKUHWs, JEWCTBHE MArHUTHOrO IIOJS HA
POBOAHUK C TOKOM W JBIDKYIIMMCS 3apsll, dJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETAa, OTPAXKECHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJNSApU3ALMS  CBETa, JUCHEPCHs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlICHUE, BOZHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aTomMa BOJOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  DPa3IW4HBIX  Cped) U
AIIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HWCIONB3Ys (PU3NYECKUEe BEITHMYMHBI:
ANEKTPUUYECKUI 3apsi, CUJla TOKA, SJEKTPUUECKOE HANPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs cuiia, paboTa Toka,
WHIYKIMST MarHUTHOTO TMOJs, cwia Ammnepa, cuia JlopeHua, WHAYKTUBHOCTH
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOrO MOJEH, MepUuoJ W YacToTa
KojeOannii B KoseOaTeIbHOM KOHTYpE, 3apsAl HW Cujla TOKa B MpOIecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoJiebaHu#, (OKyCHOE paccTosHue U
ONTUYECKAasl CWJIA JIMH3bI, MPU ONHCAHUU MPaBUIBLHO TPAKTOBATh (PUIMUECKUI
CMBICI HUCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] M €IUHUIIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTHUMHU
BEJINYMHAMU;



ONKCHIBATh HW3YYEHHbIE KBAaHTOBBIE SIBJICHUS M MPOIECCHl, HCHOJb3Ys
(u3nuecKre BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI M
4acToTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnaaa, YHEPTUs CBA3U
aTOMHBIX SiFIep, NpPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI
WCIIOJIb3YEMbIX BEIUYUH, UX O0O3HAYEHUS] W EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIOIIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUUUHBI;

aHANM3UPOBATH (PU3UYECKUE IMPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEILHOIO U MapajuIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlxoyns—JleHma, 3aKoH 3JE€KTPOMArHUTHOU
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOr0 paclpOCTPAHEHMS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa st doTodrddexra,
3aKOH COXPAHEHMsI DHEPruHu, 3aKOH COXPAHEHHUS HMIIYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 4YHcCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iindyaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTpeeNIATh HANIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI 10 UCCIIENOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpodiieMy/3amadyy M THUINOTE3y Y4eOHOro  AKCICPHMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYIO0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPAMBIE U KOCBEHHBIE MU3MEPEHUS (PU3MUYECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C  HCIOJIB30BAHUEM
OpSAMBIX HM3MEPEHWIl: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BHIBOABI IO pe3ybTaTaM UCCIIEIOBAHMS;

co0roaTh mpaBuia 0€30MacHOro Tpyda MPH MPOBEACHUH UCCIIECJOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U MPOEKTHOM
JESATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1TAOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THble 3a7ayd C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIOIb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIn3a yCIOBUS 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXoIUMbIE ISl €€ pEelICHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUeHUsI (PU3NUYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIEHUH C OMOpOd Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIL[UU
U MpEeJCTaBIeHUs y4eOHOM M Hay4YHO-TIONYJISPHON MH(pOpMalUU, MOTYyYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATH MPUHIMUINBI JEHCTBUS MAallWMH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh yCIOBHUS UX O€30MACHOTO MCIOJb30BaHMS B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUUYECKUMU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBbSI U COOJIFOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKpPYKAIOILIEH cpelie;

paboTaTh B TIpyHI€ C BBINOJIHEHUEM pa3jIMYHBIX COLUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpyHIbl, PALUOHAIBHO paCHpelneisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJIeKBaTHO OLICHUBATh
BKJIa/1 K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE pacCMAaTPUBAeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM (uu¢poswIe)
Ne i/ Kontpoabubie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOTI'O TIO3HAHUSA
bu6moreka [IOK
1.1 ®dwu3mMKa 1 METOIbI HAYYHOTO TTO3HAHHS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pazaeny 2 0 0
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
. 0 0
22 Aunaica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Hroro no pazneny 18 1 1

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 0 bubnunoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6muoreka [JOK
3.2 10 0 0
OCHOBEI TEPMOZHHAMIKi1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 1 1 bubnuorexa LIOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pasageay

24

1

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1 0
DCKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTprUYecKuil TOK. Toku B 12 1 bubnuorexa [JOK
' Pa3IIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22 1
PezepBHoe Bpemst 2
OBUHIEE KOJIMYECTBO YACOB I10 68 3

INPOI'PAMME




11 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM udpoBbie
Ne i/ P Kontpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. JIEKTPOAUHAMMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 11 1 3
Pa3nen 2. KOJIEBAHUWS U1 BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 0 1 bubnuoreka [IOK
' Kose6anus https://m.edso00.ru/7f41c97¢
2.2 MexaHu4ecKre U 3JIEKTPOMarHUTHBIE BOJIHBI 5 1 0 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onritka 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24 1 4
Paznen 3. OCHOBBI CHHEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcCHOBBI crielIMAJIBHON TEOpUHU 4 1 0 bubnunoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Hroro no paspeny 4 1 0
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
4.1 6 0 0
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo0.ru/7f41c97c
4.2 Crpoenune atoMa 4 0 0 bubnuorexa [IOK




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

4.3 ATOMHOE PO

0

0

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

Hroro no pasageay

15

0

0

Pazngen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U acTPO(PU3UKU 7 1 0 Eggﬂ;ﬁfgsigﬁﬁ £41097c
Hroro no pasgeny 7 1 0
Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE
6.1 Oo6o0maroree MOBTOPEHHE 4 0 0 Et?rfs?;;f:;igzﬁfmwk
Hroro no pazneny 4 0 0
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB 110 68 4 7

ITPOI'PAMME




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O NPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIUISA YYUEHUKA

®dusuka, 10 xknacc/ Mskumes I'.5., bByxosues b.b., Corckuit H.H. ox

penakmueit [lapdentreBoit H.A., AkiimonepHoe o011ecTBO

«3narensctBo «IIpocBemienney;

®usuka, 10 knacc/ Mskumes I'.5., TletpoBa M.A., Crenanos C.B. u

npyrue, O0IIecTBO ¢ OrPaHUUYCHHON OTBETCTBEHHOCTHIO «/[PODAx;

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemnienue;

®duswmka, 11 knacc/ Msxkumes I.J1., Byxosues b.b., YUapyrun B.M. nox

penakmueit [lapdentrreBoit H.A., AkiimonepHoe o011eCcTBO

«M3parenscTBO «lIpocBeienuey;

®dusuka, 11 knacc/ Maxumes ['.4., TletpoBa M.A., Yronsaukos O.C. u

npyrue, OOLIECTBO C OIPaHUYEHHON 0TBETCTBEHHOCTHIO «/JPODAY;

AxkrmonepHoe obmectBo «M3marenscTBo «IIpocBerienue.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

[TumoB H.®. ®usuka 10-11 knacc. Meroaunueckoe mocoome. Mocksa,
NznarenscTBo "lIpoceemenue" 2020;

Kunkosa JK.H. Meroaudeckue pekoMeHAaIMU K yucOHnKaM "dus3nka
10 xnacc" u "®wusuka 11 xmacc" MockBa M3narenscTBo

«IIpoceemenue» 2019.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPChHI

N PECYPCBI CETU UHTEPHET

https://ypox.pd/library/fizika_internetresursi_dlya izucheniya shkolnoj pro_070909.html

https://pandia.ru/text/78/189/35779.php

https://infourok.ru/biblioteka/fizika/type-55




https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-

klass

https://ypox.pd/library/fizika internetresursi_dlya izucheniya shkolnoj pro 070909.html

https://nsportal.ru/sites/default/files/2020/04/26/tsifrovye obrazovattsifrovye obrazovatelny

e resursy k urokam fiziki 11 kl.docelnye resursy k urokam fiziki 10 kl.doc

https://efizika.ru/
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