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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OONIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 0Opa3zoBaTelnbHON mporpamMmmbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMK MpenojaBanus yyeOHoro npeamera «®Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3rke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeTr TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pean3aluu MEXMIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHbIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM W3y4eHHs] (U3MKU Ha YpOBHE CpPEAHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3MKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYEeHMS,;

e cojepkaHue yueOHoro npeamera «duszukay» mno rogam oOyueHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4ecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOIIHMA
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueil. lcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMH CBOMCTBAMH U JPYIHUX.
W3ydyeHne (uU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (popMHpOBaHHE YMEHHUI NPUMEHSTH
HAy4YHBII METO]I TO3HAHUS IPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIET0BaHUN.

B ocHOBY Kypca ¢u3MKM IJi1 YPOBHS CpeIHero ooOmero oOpa3oBaHUS
MOJIOXKEH pAX WOEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpHIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBMM € HEW MaTepuan Kypca (Gu3uku
o0beMHEH BOKpPYr ¢u3nueckux Teopuidl. Benymmm B Kypce sBIsercs
GopmMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKONH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BUTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIEMaMHu.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYECKHX IMPHIOKCHUN
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobiIeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOIlero
oOpa3oBaHus SBISIOTCS (pusmdeckue Teopuu (HopMupoBaHHE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHUH, MJi1 OIKCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN TOJX0Ml B Kypce (DM3UKHU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH 00Yy4YaromIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCIOJIb30BAHUE  CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX OKCICPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIE B IporpaMMe no (u3uke 0ObEeIUHEHBI B OOLIUI CIHMCOK yYEHHYECKUX
paKTHYECKUX paboT. BolaeneHue B yKa3aHHOM NepeyHe J1abopaTOpHBIX padorT,
OPOBOJMMBIX [ KOHTPOJS U  OLEHKH, OCYHIECTBIIAETCS YYaCTHUKAMH
0o0pa30BaTeIbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHamleHus: kaOuHeta ¢Qusuku. Ilpu o3ToM obOecmeunBaeTcsi OBIaJACHHE
00y4aloUMMHCST YMEHHUSMU MNPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKHMX BEIUYMH M TOCTAHOBKY OIBITOB IO TPOBEpKE
NPEI0AKEHHBIX THIIOTE3.

Bonbiioe BHUMaHHME YIENAeTCs PEIICHHUI0 PAacUYE€THBIX W KayeCTBEHHBIX
3agad. Ilpu 3TOoM 11st pacu€THBIX 3a/7a4 MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aJJaHHOU (PU3MUECKOI MOJIENbI0, TIO3BOJISIONINE TPUMEHATh N3YUCHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W HWHTETPUPYS 3HAHHS U3
pa3HBIX pa3nesoB. /[ KaueCcTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aIaHUS HA
0oOBsSICHEHHE TPOTECKaHUS (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCleYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bu3UKHM Ha YPOBHE CPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe JlabopaTopHOoe OOOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PadOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopynoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (HU3UKE KIOYECBBIX JACMOHCTpAIlUi IS
UCCIICIOBAHUS  W3Y4aeMbIX  SBJICHUH M MPOIECCOB, OMIUPHUYECCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe 000OpyIOBaHUE IS YUYCHMYECKHX MPAKTHYECKUX padoT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH HEJISIMU U3YUYEHUS (PUZHKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHHUS OOYYAIOMIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTHE HX HHTEIICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa HW3y4YeHUs
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne ymeHUN OOBSCHATH SBJICHHUS C HCIOJB30BaHUEM
(bu3HUeCKNX 3HAHUM ¥ HAYYHBIX JIOKA3aTEIHCTB;

e (opmupoBanue mpencTaBiICHUN O ponu (PUMKH IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTieunBaeTCs PelIeHueM CIEAYIOIMNX 3a/1ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHEero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUUH TPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBJICHUUM B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3aJad C SBHO 3a/JlaHHOM
¢usznueckoil MoOJENbI0, 3aJady, MOJPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHMX OCHOB M TPUHIUIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITEJILHOIO IJIAHUPOBAHMS U TPOBEICHUS
(Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a W MHTEepIpeTanuu HWHGOpMAaINH,
OTIpeJIENICHHs] IOCTOBEPHOCTH TOJYYEHHOT'O Pe3ybTaTa;

e CO3[IaHUE YCIIOBUMU IIJISi Pa3BUTHUSI YMEHHI MPOEKTHO-KUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHB) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B HEJIEIO), B
11 knacce — 68 yacoB (2 yaca B HEACIHIO).

[Ipennaraemspiii B mporpamMmme 1o (¢GuU3HKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padoOT ABIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJaeT BBIOOD
NpOBEJCHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOCHHOCTEH 00yUJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupoze. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBICHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHBI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AnHanoroBele W UU(PPOBbIE HU3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienre, CKOpoOCTh (CpeAHsIsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTepUAIBLHON TOYKHM, HUX MPOCKIMH HAa OCH CHUCTEMbI KOOpJWHAT.
Ciio)keHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe majzeHue. Y CKopeHue cBOOOTHOTO TaeHHUs.

KpuBonunentHoe nBuwkeHue. JIBMKEHHME  MaTepUAIBHOM TOYKHM IO
OKPY>KHOCTH C TOCTOSHHOU IT0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBU>KEHUE CHAPSJIOB, LICNIHBIE U PEMEHHBIE IEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepeHne yckopeHus: CBOOOIHOTO MaJeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY MYTAMH, TMPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENLHBIE PAaBHBIE MPOMEXKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

IIpuamun  otHocutensHOocTH  'anmunes. Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tskectd. IlepBasi kKocMuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (moxosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIEHU NPU IBHX)KECHUU TeNa B dKUJAKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO oOcH BpauieHud. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NmMnynbe MatepualibHOM TOYKM (T€na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHMs] HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyxkuHbL.  [loTeHUManbHass dHEpPruss Tejda  BOIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIMAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, JBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEHIMATIPHOM SHEPTUH B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI ¢ U3MEHEHHUEM MEXaHMUYECKOW IHEPTruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKka U TepMOJIMHAMHUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. ubdysmus. Xapakrep ABWKCHHS W
B3aUMOJICMCTBUS YaCTHUIl BemecTtBa. Molenu CTpO€HUs Ta30B, KHUAKOCTEH U
TBEPIBIX TEJI U OOBICHEHHE CBOMCTB BeIllECTBA HA OCHOBE 3TUX MoJiesie. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  upeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiThl 0 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCMMOCTU MEXIY NTapaMEeTpaMH COCTOSIHUSL Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U crIocO0BI e€ m3MeHeHus. KonmuecTBo TerioTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabarHom mporecce. I[lepBwIii 3aKOH TEPMOAMHAMUKH.
[IpumeneHne mepBOro 3aKOHAa TEPMOJMHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOUMNBL ~ JEUCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MamuHaxX. Koaddumuent mnome3Horo
nercTBus TerioBor MamuHbl. [lukn KapHo u ero kosdduimeHT moae3HOTO
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HSHEpPruM Tela NpPH COBEPIICHUU PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBHEM CKAaTOro BO3/AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALUSA).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnpiT 1Mo aanabaTHOMY pacCHIMPEHUI0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHueHcamus. Mcmapenne u kurnenue. AOGCOMIOTHAS U
OTHOCHUTEJIbHAs BIAXKHOCTh BO3/yXa. HachlllleHHBIM map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble Matepuanbl. [liaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErIoBOro 0anaHca.

TexHudyeckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUsS COBPEMEHHBIX MAaTEpHUAJOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUMKHM, OUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro moist. [Ipunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX TOJCHU. JIMHUM HANpPSKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratuueckoro  mojsa.  [lorennman.  Pa3HocTb
MOTEHIUANOB. [IpOBOAHMKM W JUABIEKTPUKH B DIEKTPOCTATHYECKOM IIOJE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKasi 3allluTa, 3a3eMJICHHUE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBrue Ha’IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMPNEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IJJACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, apalIEIbHOE, CMELIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[kxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABMKYIAsl CUJIAa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHUeE.

DONEKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUYECKUI TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJBTMETP, PEOCTAT, WMCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYyIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJIJIOB OT TEeMIIEPaTypHhI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOJABMXKYLIEH CUJIbl UCTOYHHKA TOKAa M €r0 BHYTPEHHEIO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCymecTBISETCS C
y4E€TOM COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C H3yYEHHWEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: peuieHue CHUCTEMbl YpaBHEHHWH, JuHEWHas (QyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoecus: mexannueckoe ABUKEHUE B KUBOM mpupojae, auddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIMIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHUYECKAS IUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HUCIOJBb30BAHMEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUANOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHUE DJIEKTPONpHUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOOPBHI,
AIEKTPOOCBETUTENbHbIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[ToctosiHHBIE ~ MarHuThl.  B3auMoaeilcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MaruautHoe mone. Bexkrop MarHuTHOW wWHAYKUMHU. [IpuHIMI cynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMH. KapThHa JTWHUNA MarHUTHOMN
UHIYKLIWHU [0JS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOe T1I0JI€E NPOBOAHMKA C TOKOM. KapThHa JWMHHMA WHIYKIUU
MAarHUTHOTO MOJI JIMHHOTO IPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BH)KEHHUE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Tosie. PaGota cubl Jlopena.

SIBneHne BJIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIIAA CUJIa HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe Tmosie. DIEKTPOJBIKYILIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb 3JEKTPOABHKYIIEN CUJIbI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO TMOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHU

Konebarenpnas  cucrema. CBoOOJHBIE  MEXaHUYECKHME  KojeOaHMs.
Napmonnyeckue konebanus. Ilepuona, wactora, amruTyna u ¢asza kojgeOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4E€CKUHA MasTHUK. Y PAaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiit koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJI€OAHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAIOTHS MEXAY MEXaHUYECKUMU H
AIEKTPOMAarHUTHeIMH KoJieOaHusiMu. @Popmyna Tomcona. 3aKkoH COXpaHEHHUS
HHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BbIHYXIEHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeIHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CUHyCOMAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAUEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHIECCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HM.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne nmapameTrpoB KojeOaTeIbHONW CHUCTEMBbI (IPY>KUHHBIA HIIH
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3atyxaromux KojaeOaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3IeKTpoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre mEepeMEHHOro TOKa B IeNM U3 MOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHbBLE 80IHbL

MexaHudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. llepuon. CxopocTb
pacnpocTpaHeHusi W JJuHa BOJHBL. [lomepeuHble W MPOJOJBHBIE BOJHBI.
Nutepdepenius u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarautHoil BoaHe. CBoiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeJoMIIeHUE, ToJspu3anus, Judpakuus,
uHTepdepennns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEbl.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N U
4acTOTOM KOJIeOaHUIA.



HUccnenmoBanue  CBOMCTB ~ DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Modaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
ogHOopoaHou cpene. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHUsi cBeta. I[locTpoeHue M300pakeHui B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CiioxHBIN cocTaB O6eoro cBeta. [[Ber.

ColOuparomue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue un3o0pakeHuil B
coOMparIIMX U pacceuBaronux JuH3ax. opMyra TOHKOHN JIMH3BL. Y BEJIUYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMOAEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBeta. JudpakuuonHas pemérka. YcloBue HaOI0aeHUs
[JIABHBIX ~MaKCUMyMOB IIpM TMAaJ€HHUM MOHOXpPOMAaTHYECKOrO CBeTa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE TIPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTudeckue TpudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[TonyueHnue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol



N3mepenue nokazaresns NpesioMIIeHNs CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HabGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHuubl  MPUMEHMMOCTH  KIIACCHYECKOM  MEXaHUKWU. [Toctynater
CIIEUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BAaKyyM€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢puznka
Tema 1. Inemenmol K6aHMOGOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEprus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpapHenue DiHmTeHa s GoTtodrddekra. «KpacHas rpanuiia
doTorddexra.

JlaBnienue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO GoTodrddekTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[Inanerapnas ™mogmenb aroma. Ilocrymarsl bopa. U3nyueHwe wu morjiouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPrUW HA Apyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckynsipHo-BOITHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaGmonenue nuHeyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompexpeneHuro  cocraBa
paanoakTUBHOro wu3nyudeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA KUBbBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA WM HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JlydeHue. 3aKOH PaAuOaKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macchl sipa.

SnepHble peakuuu. JleneHue u cuHTe3 AA€EP.

Anepnsiii peakrop. TepMosinepubiii cunTe3. [IpodiieMbl U EPCTIEKTUBBI
AIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIIEKThI IAEPHON YSHEPTrEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOIOIEHUS U PETUCTPAIIMH 2JIEMEHTAPHBIX YACTHIL.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne yCTpOHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YACTULL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtansl pa3BUTHUS acTpoHOMUHU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnmus, sSpKue 3BE3ABI, IIAHETHI, WX BUIUMOC
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMOCIIeI0BaTEIbHOCTH. BHyTpeHHEEe cTpoeHHe



3BE31. COBpEMEHHBIC MPEICTABIEHUS O MPOUCXOXKJICHUU U 3Bomonnu CoiHua u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

MacmiraOnas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnbie npobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUM JJIsI OTpe/IeNICHUsI TIOJIOKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be31Us1 CEBEPHOTO MONYIIApHUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Poner ¢usukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COITMAIBHOM M 3TUYECKOU cdepax MesaTeIbHOCTH YeOBeKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAayYHOU KapTHHE MHpPA, POJb (PU3HUECKON Teopuu
B (GOpMHpPOBAaHUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTHUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMBI yPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U HMX IPOEKUMHU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA TIO0OWS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTOIA N TUTIOCKUX (huryp u 00bEMa Tel.

buonoeus: »snekTpuveckue SIBICHUS B KUBOM MpUpOJE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUNIMUECKON PpEIIETKH, CIEKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpPENAd, TEHEPATOpP IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLIWOHHASA II€Yb, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OMNTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «®Pusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh TOCTHUIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YybTAaThl OCBOCHUS yueOHOro npeaMera «Pu3nka» T0KHBI
OoTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalIIMUXCA PYKOBOACTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3UIIMU 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOLIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IecTBa, y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUUAIILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE€ B
NESATENBHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUS:



MHTEpPEC K Pa3IMuHbIM cdepam NpodhecCHOHATBHOU NEATeNTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3MKOM M TEXHUKOM, YMEHHE COBEPLIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOO0Opa30BaHUIO B 00JIaCTH
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHHS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKONW KYJIbTYphl, OCO3HaHUE TIJI00aIBLHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOEKTHYHD U HCCIIEIOBATENbCKYIO
NeSATeIbHOCTh UHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue AeMcTBUSA:
CaMOCTOSITEILHO  (popMynmupoBaTh W aKTyaIM3UpPOBaTh  IPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU AEATCIHbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTHUBOPEUMST B  pPacCMaTPpUBAECMbBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabareiBaTh IIAH pElIeHUs MPOOJIEMBbI ¢ YYETOM aHajan3a HMEIOLTUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN AEATEIBHOCTH;
KOOPAWHUPOBaTh W  BBHIMOJHATH pabOTy B YCIOBHSX  PEajbHOTIO,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieaoBareibCKue 1eMCTBHA.
BJIAJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHSITUAMUA U METOJaMU
bu3nUecKol HayKu;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON AESITEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY
METOJIOB peIIeHHs 3aJad (U3MUECKOTO COJEp:KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHKCJIE MPU CO3JJaHUU YUE€OHBIX TPOEKTOB B 00s1acTU (PU3UKY;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpPOBATH 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelICHHs, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyNIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIbHON
AESITeILHOCTH, B TOM YHCJIC TIPU U3YUYECHUHN (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, MPEJlaraTh OPUTrMHAJIbHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALMU (PU3NYECKOTO COAEPIKAaHUS U3
UCTOYHMKOB pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIATH IOMCK, aHAJIU3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OOPMALUK Ppa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CpPEeACTBA  MHPOPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, PECcypcocOepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHus B Pa3luyHBIX (opmaTtax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LEJIEBOW ayJUTOPHH, BEIOUpasi ONTUMAaIbHYIO
dopmy npecTaBICHNUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYLIECTBIIAITH OOIIEHWE Ha ypokax (U3UKK ©U BO  BHE-YPOUHOM
NEATENbHOCTH;



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

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pEHHUA C HCIIOIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0T'0 YICHA KOJIJICKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUU,
pacupenensaTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATENbHYIO JESITEIbHOCTh B OOJACTH
Gu3MKU W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh W (POpPMYyIHpPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILbHO COCTABJISITh IJIAH PEIICHHUS PAcYETHBIX W Ka4eCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh PaMKUA y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JaCcTH
(u3HUKY, TOCTOSTHHO MOBKINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOW  pediekcuu KaKk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHUI;



MCITOJIB30BaTh MPUEMBI pedIICKCHH JIsi OICHKH CHUTYyAIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPHHUMATh PEIICHHS MO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIhbTaToB
TESATEITBHOCTH;

NPUHUMATH ce0s, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JPYTUX HA OMIUOKH.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHWE, BUJCTh HAINPABIICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTh aJalnTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, HWHUIHUATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
IpYTUX, YYUTBIBATH €r0 TPU OCYIIECTBICHWU OOIIEHUS, CHOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSIBIISATh HUHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konny obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KAapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MTPAKTUUECKOU ACATEILHOCTH JIFOJEH;

YUHUTHIBATh TPAHULIBl TPUMEHEHHUS] M3YYEHHBIX (DU3NYECKUX MOJENECH:
MarepualibHasi TOYKa, UHEpLUUAIIbHASI CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJH, TOYCUHBIN
ANEKTPUYECKUI 3aps]l PU pelieHur PU3NUeCcKuX 3aay;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TeJ, JBUKEHUE IO OKPYKHOCTH, HHEpIIUS,
B3auMojiercTBue Tel, aAuddy3us, OpOyHOBCKOE JBMKEHUE, CTPOCHHUE >KUJIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXAY TNapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALIUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUEeCKHUe BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJia,
UMITYyJIbC TeJa, KUHETUYECKasl YHEPTUs, MOTEHIIMAIbHAsl YHEPTUs, MEXaHUYecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, IIPU OINHUCAHUHM TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBICI HCIOJIB3YEeMbIX BEIWUYMH, WX OOO3HAUCHUS U CIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUMHY C JAPYTHMU
BEJTMYMHAMH;

OTHUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TN M TEIUJIOBBIC SIBJICHMUS,
UCTIONB3Yyad (U3MYECKUE BEIWYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHYECKOTO JBUKEHUS MOJEKYJ, CPEIHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOTHl, BHYTPEHHSs HSHEprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JBUTATENs; MpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JITAHHYIO
(Gu3MUECKYI0 BEJIMUMHY C IPYTUMU BETUIMHAM;

OMUCHIBATh U3YUECHHBIE JIEKTPUUYECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIs, MOTEHLIHA, Pa3HOCTh MOTEHIIUAJIOB;
Py ONMHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI; YKa3biBaTh (OPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMUUHY C APYTUMH BEJIMUYNHAMU;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SIBICHUS, UCIONB3YSd (PU3NUYECKUE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsAroTtenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXaHUYECKONW DHHEPruM, 3aKOH COXPAHEHHsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3ULIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHUID CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsja, 3akoH KynoHa, nmpu 3ToM paszinyarh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMILI JCHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuvaTh YCJIOBHsS MX O€30MMaCHOTO HCIOJIb30BAHUS B
MOBCEJIHECBHOM XU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (PU3WYCCKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHM, MPU STOM
dbopmynupoBaTh MpodiieMy/3ajadyy U TUIMOTE3Y Yy4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO O0OpYIOBaHHS, MPOBOIUTH OMBIT H
(GopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3HYECKMMHM  BEJIUYHMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GUKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYMH B
BUJIE TAOJIUIT U TpaMKOB, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

coOrO/IaTh TpaBuiIa OE30MacHOTO TpyJa IMPH MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTro OJKCIIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKOH MOJEIbIO,
UCTIOJIB3Ys (U3MUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUMHBI U (DOPMYIIHI,
HEOOXOMUMBIE NIl €€ pelleHHs, TPOBOAUTH PACUYEThl U OICHUBATh PEaJbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEIIPOTHUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON ¥ HAYYHO-TIOMYJIAPHON MH(GOPMAIIHNH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MMPUMEPHI BKIAJa POCCUUCKHUX H 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHW U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1O (U3MKE B TIOBCETHEBHOW KU3HU
TSt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYESCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOIIOJICHUS HOPM 3KOJIOTMYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OIEHUBATh
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMEI.

K xonmy oOyuenuss B 11 kiiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TpPUMEpax pojb U MecTo (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHUH, B TPAKTUYECKOU NESITEIHHOCTH JIOJEH, IEJIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOYEUHBIN AIEKTPUUYCCKUM 3apsi, JIyd CBETa, TOUCUHBIH UCTOUHUK CBETA, sJIepHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO siApa MPU PEIICHUH (PU3UIECKUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (PUBMKU: DJIEKTPUUECKAs] MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEWCTBUS TOKAa, B3aHMMOJICHCTBUE
MAarHuTOB, JJIECKTPOMArHUTHAasi WHAYKUWS, JEWCTBHE MArHUTHOrO IIOJS HA
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMarHUTHbIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJMSpU3ALMS  CBETa, JUCHEPCHUs] CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CIEKTpa aTomMa BOJIOPOJa, €CTECTBEHHas M MCKYyCCTBEHHAs
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  Pa3IW4YHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKHE BEITUUUHBI:
AIEKTPUUYECKUI 3apsil, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUYECKOE
COTPOTHBIICHHE, PAa3HOCTh MOTEHITMAIOB, SJEKTPOJBIDKYIIAs CHiIa, padoTa TOKa,
MHIYKIHMS MarHUTHOrO mMojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpUoJ U YacToTa
KojeOannii B KoseOaTeIbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoyieOaHuM, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHWUU MPaBUIBHO TPAKTOBATH (PU3HUECKUI
CMBIC HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONMKCHIBATh H3YyYEHHbIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOIb3YS
(u3nueckre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, TPU OMUCAHUM TMPABWIBHO TPAKTOBATh (PUIUUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U CJAUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIIATh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHAIM3UPOBATH (PU3UUYECKHUE MPOIECCHl U SABIICHUSA, HCHOJL3Ys (pu3mueckue
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATEIbHOIO U MapaIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHia, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOr0 pacinpoCTpaHEHHs] CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHME OWHIITeHa st doTorddexra,
3aKOH COXPAHEHHSI HHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHMUS
AIEKTPUUECKOT0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOTO 4YHcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCIOBUS (TpaHHULbl, 00JIACTH)
IPUMEHUMOCTH;

OTpeeNTh HAIIPABJICHHE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJI IPOBOJHUKA
C TOKOM, cujibl Amniepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/1aBA€MOE€ IUIOCKUM 3epKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh DKCHEPUMEHTHI IO UCCIIENOBAHUI0 (DU3UYECKUX SBICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh mpodiieMy/3amadyy W TUNOTE3y Yy4eOHOTO  DKCIIEPHMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0O0PYIO0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUsS] (PU3NYECKUX BEIMUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS M HCIOJNBH30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C  HCIHOJb30BAHUEM
OpSMBIX HM3MEPEHWil: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOMBI IO pe3yIbTaTaM HCCIIECIOBAHNUS,

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MPH MPOBEIECHUH HCCIEIOBAaHUMN B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBAaTENIbCKOW W MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THble 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOb3Ysl (U3UYECKHUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJM3a yCIOBUS 3a/1a4uu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEoOXonUMbIe NJisi €€ pelieHHs, MPOBOJUTh PAacUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

penaTh KaYeCTBEHHBIE 3a/1a4l: BRICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY pPACCYXIACHUI C OMOpoil Ha HM3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TpeJICTaBICHUsI y4eOHON M HAYYHO-TIONYJIApHON MHGOPMALIMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHUUIBI JEUCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inuyaTh yCcJIOBUs WX 0€30MaCHOr0 UCMOIb30BaHUS B TIOBCEIHEBHOU
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHWE MPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHOW KU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKPY’Kalollel cpefie;

paboTaTh B TIpyHIE€ C BBIIOJIHEHUEM pa3jIMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TIpyHIbl, PALUOHAIBHO PpaCHpeNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJleKBaTHO OLICHUBATh
BKJIa/1 K&KJI0T0 U3 YYACTHUKOB I'PYIIBI B PELIEHUE pacCMaTpUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ies10B U (uudpossbie) POyHKIHOHAIbLHASA
Kourpoububie | IlpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE rpaMOTHOCTH
padoThI padoThI
pecypcesbl
Paznea 1. PUBUKA U METO/bI HAYUYHOI'O IO3HAHMUSA
®du3MKa U METOJIbl HAYYHOTO bubnuoreka [JOK
1.1 2 https://fg.resh.edu.
MTO3HAHUS https://m.edso0.ru/7f41bf72 ps:/iTg.resh.edu.ruf
Hroro mo pazmeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK _
2.1 Kunemaruka 5 httos://m.edsoo.ru/7f41bf72 https://fg.resh.edu.ru/
bu6mmoreka [JOK _
2.2 JlnHamuka 7 httos://m.edsoo.ru/7fALbf72 https://fg.resh.edu.ru/
3aKOHBI COXPAHEHHUS B bubmuoreka [JOK
. https://fg.resh.edu.
23 MEXaHHUKE 0 1 1 https://m.edsoo.ru/7f41bf72 ps://fg.resh.edu.ru/
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOUHAMUKA
OCHOBBI MOJIEKYJIIPHO- bubnuorexa [IOK
. https://fg.resh.edu.ru/
> KHHETHYECKOH TEOpUH ) 1 https://m.edsoo.ru/7f41bf72 RS-/71d.resn. ecl. i
bu6mmoreka [JOK
3.2 https://fg.resh.edu.ru/
OCHOBBI TEPMOJJUHAMUKHI 10 1 httos://m.edsoo.ru/7FALbF72 ps://fg.resh.edu.ru
ArperaTHbl€ COCTOSTHUS Eub 10K
nonroreka
3.3 . https://fg.resh.edu.ru/
BETECTRA ASOREIE > https://m.edsoo.ru/7f41bf72 BS.170.TESh. S
MIEpPEXO0/1bI
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Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [{OK
4.1 C) 1 https://fg.resh.edu.
JICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72 ttps://fg.resh.edu.ru/
[TocTOSIHHBIN 2IEKTPUYECKUN Bu6 10K
nonmoTexa
4.2 .T 12 https://fg.resh.edu.
TOK. TOKM B pa3nuyHbIX https://m. edsoo.ru/7fA1bf72 ttps://fg.resh.edu.ru/
cpenax
Uroro o pazueny 22
PezepBHoe Bpemst 2 https://fg.resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ies10B U (uudposbie) DOyHKIHOHAIbLHASA
Kourpoububie | IIpakTHyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3zoBaTte/ibHbIE rpaMoOTHOCTH
padoThI padoTsbI
pecypcsl
Pazpen 1. JIEKTPOANHAMMUKA
M .
1.1 ATHITTHOE TOJe 11 1 3 brbmmorexa LIOK hitps://fg.resh.edu.ru/
DneKTpOMarHuTHas UHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
Mexanuueckue u Eus 10K
nbnmoTexa
2.1 9 https://fg.resh.edu.ru/
SICRIPOMATHHTHEIE 1 https://m.edsoo.ru/7f41c97c PS:HQ.TESN. ECLLIL
KojeOaHus
MexaHHYEeCKHE 1 bubnuoreka [JOK
2.2 https://fg.resh.edu.ru/
3JIEKTPOMArHUTHBIE BOJHBI ° L https://m.edsoo.ru/7f41c97c RS:710.Tesn. eCL. T
bu6mmoreka [JOK .
2.3 OnTuka 10 3 httos://m.edsoo.ru/7fA1c97c https://fg.resh.edu.ru/
Utoro no pazneny 24
Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
OcCHOBBI cieManbHON TEOPUHU bubnuoreka [JOK
. https://fg.resh.edu.ru/
31 OTHOCHUTEIILHOCTH 4 1 https://m.edsoo.ru/7f41c97c 9./170.TesN. eCU. I
Uroro no pazpeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmoreka [{OK
. https://fg.resh.edu.
4.1 DNeMEeHThl KBaHTOBOW ONITUKU 6 httos://m.edsoo.ru/7fA1c97¢ ps://fg.resh.edu.ru/
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bubnuoreka [IOK
4.2 4 https://fg.resh.edu.
CrpocHue atoma https://m.edsoo.ru/7f41co7c | oiesi//fg.resh.edu.ru/
bu6mmoreka [IOK
4.3 A https://fg.resh.edu.ru/
TOMIOE SAp0 ° https://m.edsoo.ru/7f41c97c 8./710.resN. eCl.l
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

L o 7 ! osmetsoosuntescer; | "B Sh ey
Hroro no pazgeny 7
Pa3nen 6. OBOBLIAIOIEE TIOBTOPEHHUE

6.1 O6o0mmatoriee MOBTOPEHUE 4 E;i?;ﬁfg;gﬁﬁ £41097c https://fg.resh.edu.ru/
Hroro no pazmeny 4
PesepBHOE Bpems 3 https://fg.resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Jara
uudposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue | u3yuyeHUs
Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsbl
naaH | ¢akr
HNHcTpyKTaX 1O TEXHUKE

1 6e3omacHocT. du3nka — HayKa o 1 bubnmuotexa [JOK
npupojie. Hayunele MeTO1bI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpa
Ponb 1 mecTo dusuku B

5 (hopMUPOBaHUHU COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JIOIEH
MexaHuyeckoe IBUKEHUE.

3 OTHOCHTENBHOCTh MEXaHHMYECKOTO 1 bubnuorexka [JOK
nerokenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnnoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE bubnnoreka [JOK

5 1
JIIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE TazieHne. Y CKOpeHue 1 bubnmoreka [JOK
cBOOOJIHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeiiHOe ABUXKEHUE.

7 I[I]:I/I)KCHI/IC MaTepHaIbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[Ipunuun otHocuTenbHOCTH ["anmuines.

8 WNuepumansHble CUCTEMBI OTCUETA Bubmmorexa LIOK
P . ' https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHA
Macca tena. Cuia. [Tpunuun
9 CYIepIO3UINH cuil. BTopoii 3akoH bubmorexa HOK
) . https://m.edsoo.ru/ffOc3be8s
HproTona nmst MaTepraibHOM TOUKH

10 Tperwnii 3akoH HproTOHA 114 bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro Tsrotenus. Cuna

11 TsokecT. [lepBas kocMuveckast bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduureHt tpenus.

13 Cuna czn OTI/IBJ‘IGI?I/?:I pu ,I[BI/IfKeHI/II/I bubnmorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WM ra3e
[TocTynarensHoe u BpalareiabHOe

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO TEIa. bu6mmoreka [JOK
MowmeHnT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOTO Tea
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnunoreka [JOK
WMiynbc cuiibpl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMIynasca. PeakTuBHOE IBMKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK

MaTepuanbHOW ToukH. Teopema 06
M3MEHEHUN KHHETUYECKOW DHEPTUn

https://m.edsoo.ru/ff0c4502
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17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEprus ynpyro
nehopMHUpPOBaHHON TPYKUHBEI.
[loTenumanpHas 3Heprus Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHbIe U HEMIOTEHIUAJIbHBIE
cuiibl. CBsA3b pabOTHI
HENOTEHLHUATIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM 3HEpPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KI'yTa

20

KonTtponbHas padoTa mo teme
«Kunematuka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHS MOJICKYJIAPHO-
KUHETHUYECKOM TCOPHUMN. BpOYHOBCKOG

nsuxenue. uddysus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKCHUS U
B3aUMOJICICTBUS YaCTHUL[ BELECTBA.
Mogenu cTpoeHHs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IlocTossHHas ABora;[po

24

TennoBoe PaBHOBECHUC. TeMnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. lllkana remneparyp
Lenbcus

Wneanpusiii raz B MKT. OcHoBHOE

bubmmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHas TeMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON SHEPTUU bubnuorexa [JOK
JBUKCHHS MOJIEKYI. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanmne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSTHHS
Pa3peKEeHHOTO ra3a»

29 H3omporiecchl B UI€allbHOM ra3e u ux bu6mmoreka [JOK
rpaguvecKkoe mpeICcTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKON CHCTEMBI U
crioco0n1 e m3meHenus. Koamuectso bubnuorexka [JOK

30
TEIJIOTHl U paboTa. BHyTpeHHss1 https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UEALHOTO
raza

31 Buapl Teronepenaun Bubmiorexa ITOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEUIECTBA.

39 KonnuecTBo T€mIoTh npu bubnunoreka [JOK
Teruionepenave. AanadaTHbIl https://m.edsoo.ru/ff0c5c36
poI1iecc

33 [lepBrlii 3aKOH TEPMOAVHAMUKH U €TO bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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IMPUMCHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs mpoieccoB B

34 npupoae. Bropoii 3akoH Bubnnorexa LIOK
pHpoZe. BIOp https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun pevicrBus u K11 renosoit bubmmoreka [IOK
MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/{
37 DKojorudeckue npooieMsl
TETUIOIHEPTETHKHI
38 O6o06matomuii ypok «MomnekyspHas bubnmuotexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa 1o teme
39 «MounekynspHas puzrka. OCHOBBI bubmmorexa [OK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanue U KOHIECHCAITHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3ayxa. HackleHHbli bubmorexa HOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
amop(HbIe Teraa. AHU30TPOIHS
42 CBOWCTB KpHCTAILIOB. JKuaKue bubmorexa HOK
P AR https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHabl
[1naBneHue u KpUCTAIUIU3AIINSL.
43 VaenpHas TenaoTa MaBJIeHUS Bubmmorexa LIOK
ne ero CHIT https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEeHHE TEIIOBOTO OanaHca bubnmoreka [JOK
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tel. JIEKTPUIECKUN

bubmmoreka [IOK

45 3apsa. JIBa BHUIA DIIEKTPUUECKAX
pan. J1 a P https://m.edsoo.ru/ff0cébcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I OBOJIHUKH 3aK(I))H COXpaHeHUs bubnmorexa LOK
yap ’ P https://m.edsoo.ru/ff0cébcc
AMEKTPUIECCKOTO 3apsiia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEIN dIIEKTPHUYCCKUI bubmmorexa [TOK
Y ) P https://m.edsoo.ru/ffOc6ced
3aps
Hanpsyk€HHOCTB 21EKTPUIECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuorexa [JOK
AJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ffOc6df2
HaNPsKEHHOCTH
PaboTa cuit aeKTpocTaTuuecKoro
49 nois. [Torennuan. PasHocts bubmmorexa LIOK
) ’ https://m.edsoo.ru/ffoc6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 aniKT f[)CTaTI/ILIeI([:KOM nonIe bubmorexa [IOK
p ' https://m.edsoo.ru/ffoc7018
JluanekTpudeckas MpoOHUIIAeMOCTh
bubnuoreka [JOK
51 OnexTpoéMkocTh. KoHmencaro
p a p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIOCKOTO
52 KOHIEeHcaTopa. DHEPrus 3apsnKEHHOTO bubmotera [JOK
a1 pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHas pabota "U3mepenue
NEKTPOEMKOCTH KOHeHcaTopa"
54 [IpuHIMIO 1EHCTBUS U IPUMEHEHNE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
amnmapara, CTpyWHOIro IpUHTEpa.
DNeKTpoCcTaTUYECKas 3aIluTa.
3azemiieHHE AIEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma is
ydacTka LHenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE
MPOBOHUKOB. JIaboparopHas pabota
«M3ydeHune cMenraHHOTO COSAMHEHUS
PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TTOJIHOH (3aMKHYTOH )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJIC ucrounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpPOBOIUMOCTh

60

ONEKTpUUECKUI TOK B BaKyyMe.
CBoJicTBa AJIEKTPOHHBIX IIYYKOB

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U
npuMeCHas NpOBOJUMOCTD. CBoiicTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—n-nepexona. [1oaynpoBoHUKOBBIE

puOOpHI
DNEeKTPUYECKUN TOK B pacTBOpax u

62 pacIuiaBax 3JeKTPOJIUTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. [IpaBumna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnmuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTponbnas paboTa o teme
«Onekrpocraruka. [locTossHHBIN bubnunoreka [JOK

66 . 1
3JeKTpUuYecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
Pesepublil ypok. KonTponbsHas

67 paborta no Teme "DneKTpoAMHAMUKA". 1 bubnnoreka [JOK
O6o06maromuit ypok mno remam 10 https://m.edsoo.ru/ff0c8c56
KJ1acca

68 AtTtectanoHHas paboTa 3a yueOHbIH 1 bubnuoreka [IOK
rox https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoauyecrBo yacos Nlata J/1eKTPOHHbIE
Ne n/m Tema ypoka Konrpoasubie | IlpakTuueckue syt wHppoBLIe
Bcero 1 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest

NHcTpykTax 1no TeXxHuke 0€301MacHOCTH.
[TocTostHHBIE MAarHUTHI B X

1 B3auMoOJieiicTBie. MarHUTHOE IIOJIE. 1 E;ifg;ﬁf;tgﬁ}:mcg?m
BekTop MarHuTHOM MHAYKIMH. JIMHUK
MarHATHON MHIYKLIUH
MarsuTtHO€ 10JIe TPOBOTHUKA C TOKOM. BuGmiorexa [IOK

2 OmnbiT Opcrena. Bzanmoaeiictue 1 httos://m. edsoo.ru/ff0cosfe
MIPOBOJTHUKOB C TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnorexa [JOK
MarHUTHOTO MOJIsI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlabopaTtopHnas pabota «lcciemoBanue 1 1 Et?riﬂ;lr?:(;(szgralliff 00030
JEMCTBHS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TOJISl Ha BuG OK

s ovoumenyonemy. |
Cuna Jlopenna. Pabota cunsl Jlopenia
DOnexkrpoMarHuTHas MHAyKIuA. [ToTok

5 BEKTOpa MarHuTHOW nuaykuuu. J/C 1
WHJYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unayknuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHnas padota «MccnenoBanne
SABJICHUSA SHCKTpOMaFHHTHOﬁ HUHIAYKIIUHU >

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camounaykiuu. J/1C caMOUHTyKITUH.
DHEeprusi MarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJYKIMOHHAs [1€Yb

10

O6o06matromuii ypok «MarHuTHOE TIOJIE.
DNEeKTPOMArHUTHAS HHIYKITUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarHuTtHoe noJjie. DJIEKTpOMarHuTHast
WHTYKITHS

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

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHUS.
["apmoHnueckue KojeOaHus. Y paBHECHUE
FapMOHHYECKHX KOJIeOaHUH.
[IpeBparnienue s3HEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota «VccnenoBanue
3aBUCHUMOCTH TEPUO0/Ia MAJIBIX
KoJiebaHui Tpy3a Ha HUTH OT JJIUHBI
HUTHU ¥ MacChI TPy3a»

14

Koneb6arenbHblit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJieOaHUs B
ujearbHOM Koje0aTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUHU B UJCATLHOM KOJIeOaTeIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOanusax. BeiHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)IG SHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAJIbHBIN
MepeMEeHHbINA TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JIEMCTBYIONIEE 3HAYEHUE CUJTBI TOKA U
HaIpsKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M TPAKTUUECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JTNHUI
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HCIIOJIB30BaAHUA
QJICKTPOOHEPIUH B MOBCEIHEBHOM KU3HU

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEeHHUs U JITIMHA BOJIHBI.
[Tonepeunsie U MPOJOIBHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. ' poMKOCTB

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. BricoTa ToHa. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

SHGKTPOMaFHI/ITHI)IG BOJIHBI, UX

23 cBO¥cTBa 1 ckopocTh. [llkana Bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0ccfe0
AIEKTPOMATrHUTHBIX BOJIH
24 [TpuHIMIIBI PATUOCBS3U U TEICBUICHHSL.
PazButune cpencts cBsazu. Pagumonokanus
o5 Kontponsnas padora «Konebanus u bubnnorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBpeTa B OJTHO OlIHl:())I\/'I cpe epToqequﬁ bubmorexa HOK
JIHOP pee. https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBeta
OTtpaxkeHue cBeta. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue u3o0paxkeHuit B bubmmorexa [OK
' P P https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue crera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenpHbIN bubnmorexa LOK
P P P https://m.edsoo.ru/ff0cd7f6
yTOJI MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS
29 JlabopaTtopHas pabora «M3mepeHune bubnuorexka [HOK
I10Ka3aTesIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3o0pakeHmid B
30 nun3e. Dopmysia TOHKOHW JIMH3bI bubmorexa HOK
+ FOPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 JlaboparopHas pabota «/ccnenoBanue
CBOMCTB M300paKEHUH B JIMH3aX)»
Jucnepcus ceera. ClioKHBIM COCTaB
32 6enoro ceeta. L{get. JlaGoparopHas

pabota «HabmoeHue nucnepcuu
CBETa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33 Wntepdepennus cera. Audpaxius bubmuorexa [IOK
ceta. Judpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpruOOPHI M YCTPOMCTBA U
YCIIOBHUS WX O€30TIACHOTO TIPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHYECKON
36 MexaHukd. [TocTynaTel cienuanbHOM brbmmorexa LOK
] 4 t https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIILHOCTH
OTHOCHTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHIEe BpEMEHH M COKpAIlCHHE bubmorexa HOK
8 P patt https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEIISITABUCTCKOM
38 yacTulbl. CBS3b MacChl C SHEPTUeH u bubmmorexa [OK
HEl P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
KonTtponbHas padota «Ontruka. OCHOBBI
39 CIIeIMaIbHON TEOpUU Bubmrorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
®otonbl. opmyna [1nanka. DHeprus u bubnuorexka [JOK
40
UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE U HCCIIEJOBAaHUE bubnunorexka [JOK
botosddekra. Onpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEHHE
42 3171HH1TeI(711)Ha ﬂn(lji(b(boroa(b(gema bubmmorexa [TOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
43 JaBnenue ceera. OnbiTh I1. H. bubmuoreka [JOK
JleGeneBa. XuMuueckoe JieiicTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHnuyeckue ycTpoiicTBa U



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUYECKOE MPUMCHCHHE:
(hoTOIEeMEHT, POTOATUHK, COTHEUHAS
Oarapesi, CBETOHO]T

Pemenue 3agad mo reme «DIE€MEHTEI

bu6mmoreka [IOK

45
KBaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OTNBITHI

46 Pezepdopna o paccesHUO 0-4acTHUIL bubnmorexa LOK

PROP P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas mozaens aroma
bubmmoreka [IOK
47 [Toctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
M3nyyenne u nornomenne GoTOHOB IPHU
48 ne ey::ogle aToMa ¢ OJHOTO (bOBHSI P bubmmorexa LIOK
P N P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Jpyroil. Buasl ciekTpoB
BosHoBEIe cBOMiCTBA yacTHIl. BOJIHEI 1€

49 bpoitns. KopnyckynsipHO-BOJTHOBOM bubnuorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PaOAKTUBHOCTH. OTBITHI

50 Pesepdopia no onpeaeneHuIo cocraBa Bubmmorexa LIOK

PPOPA el https://m.edsoo.ru/ff0d0ofd2
PaAMOAKTUBHOTO U3TYYECHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BausHue paanoakTHBHOCTH
Ha )KMBBIE OPraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-uznydenue

53 OHeprus CBA3U HyKJIOHOB B S7IpE. bubnuorexa [IOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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S nepHeie peakuuu. AnepHbIA pEaKTOP.
[IpoGnembl, MEPCIEKTUBEI,
SKOJIOTUYECKHUE ACIIEKThI SAEPHOMN
SHEPreTUKU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiit cronn «@yHnameHTanbHbIe
B3anMOAeCTBUS. EAMHCTBO
(hbM3UYECKO KapTUHBI MUPA»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nsuxkenue. ConHeyHas cucTeMa

56

Counnie. CotHeuHasT aKTUBHOCTD.
Uctounuk sHeprun CoJiHia v 3BE311

57

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/bI IIIABHOM ITOCIIE0BATEIILHOCTH.
Buyrpennee crpoeHue 3BE3 .
CoBpeMeHHbIE NPEJICTABICHUS O
MPOUCXO0XKACHUHU U 3BOJoIMK CoJiHIA U
3BE3]

58

Muneunsiii [lyre — Hama ["anaktuka.
ITonoxenne n neuxenue CoyHLA B
lNanaktuke. 'anaktuku. YEpHbIE ABIPHI B
sIpax raJlakTUK

59

Bcenennas. Pa30eranue ranakTuk.
Teopus bousboro B3peiBa. Penukrosoe
n3iyd4eHue. MeraranakTuka

60

HepemeHHLIe HpOGJ’IeMLI ACTPOHOMUHU



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

KoHnTponpHas padoTa « 91€eMEHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

Ob6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YeJIoBeKa

63

O6o0matomuii ypok. Pons u mecto
(U3HUKHN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

64

O606maromuit ypok. Posb dusnueckoit
Teopuu B (GOPMUPOBAHUU
MpEeACTaBICHUHN 0 (GU3NICCKON KapTHHE
MHUpa

65

O6o06matomuii ypok. Mecto
(br3UYeCKO KapTHHBI MUPA B 00IIEM
psiLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O IPUPOJIC

66

Pe3epBHbIil ypok. MarHuTHO€ MOJIE.
DNeKTpOMarHuTHask MHAYKLIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHEIHabHOM TEOPUU OTHOCUTEIHHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMUU U aCTPO(UZUKHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [lapdentoeBoit H.A., AkiimonepHoe o6miectBo «M3narenbcTBo
«IIpocBemenue»

» Gusuka, 11 knace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentoeBoit H.A., AkiimonepHoe o61miectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://nsportal.ru/shkola/

https://rosuchebnik.ru/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

http://skiv.instrao.ru/bank-zadaniy/

https://www.yaklass.ru/


http://skiv.instrao.ru/bank-zadaniy/
http://www.yaklass.ru/
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