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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPeOOBaHUW K pe3ysibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW MporpamMmsbl, mnpeactaBieHHbIX B PI'OC
COQO, a Ttakxke c yuéroMm (enepanbHOH paboyell HporpaMMmbl BOCIUTAHUS U
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccutickon Oenepanuu, peAIN3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH UxX ¢Pu3MkKe Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pealn3aluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpOBHE CpPEAHEro oOIero
oOpa3oBaHus, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3HMKHU: JIMYHOCTHBIE,
MeTanpeAMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3MKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHMS,;

e cojepkaHue yueOHoro npeamera «dusnkay» 1no rogam oOyueHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4yecTBe yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUH 00 okpyxaromem Mupe. [IIkoapHbINH Kype GU3UKH — CHCTEMOOOPa3 YOI
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckorr reorpadueri w actpoHomueil. Vcmonp3oBaHME W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPAaHCIOpPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
W3ydyeHue ¢uU3MKHM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (popMHpOBaHHE YMEHHUI NPUMEHSTH
HAy4YHBII METO]I TO3HAHUS MPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca (usmkum i1 ypOBHS CpPEIHETO O0O0IIero oOpa3oBaHUS
MOJIOXKEH pAX HWAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIBL €ro
MIOCTPOEHHUSI.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPIKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesn ecemepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBsercs
dbopMHUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTCPHUH, BEIICCTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuszanus mTpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaownoi  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHUIOKESHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobiIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TCXHHMKH M TEXHOJOTHH, a TaKke OOCYXICHHS
npobJIeM palmoHaTBFHOTO MTPUPOIOTIONB30BAHNUS U SKOJIOTHYECKOH 0€30MacHOCTH.

CrepKHEBBIMH 3JI€eMEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBJSIOTCS (hu3ndeckue Tteopuu (GopMHUpOBAHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHUH, MJi1 OIKCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU peann3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTANIBHOU AESITEIIbHOCTH O00YyYaloIIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3HKH — 23TO HCHOJBb30BAHUE  CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M J1Ta0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme mno (pusuke oObeIMHEHBI B OOMIUN CIMCOK YYCHHYECKHX
MpakTUYecKux padoT. BrieneHne B yka3aHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS ¥  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa30BaTeIbHOrO Ipoliecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS MU
ocHamieHus kabwHera Qusuku. llpm dToM oOecneymBaeTCs  OBIAJICHUE
OOy4JaroMMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHsS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

Bonpiioe BHMMaHWE yAENAETCS PEMICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM a1 pacdETHBIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEIBIO, MTO3BOJISIONINE PUMEHSATh N3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jenia Kypca, TaK W WHTETPUPYS 3HAHUSA W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3WUECKUX SBICHUA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BbhIOOpa (U3MUECKON MOAENH ISl CUTyallMud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuaisbHO-
TEXHUYECKOMY OOECIeYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bu3UKH1 Ha YPOBHE CPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (U3MKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe J1abopaTopHOoe OOOpyJOBaHWE /IS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YYCHHYECKHUX MPAKTUYECKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
NPHUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH H  00ECIeYHWBaeT IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  HW3Y4YaeMbIX  SBJICHUW UM  MPOIECCOB, OMIUPHUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe 00OpyIOBaHUE MJII YUYCHMUYECKHX MPAKTHYECKUX padoT
dopMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaruyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTA00PATOPHIA.

OCHOBHBIMH HEJISIMU U3Y4YeHUS (PUBHKH B 00IIeM 00pa30BaHUU SIBIISIOTCS:

e (QopMHupOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHUS MaTepuu U QPyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBanne ymMeHUN OOBSCHATH SBJICHHUS C HCIOJB30BaHUEM
bu3HUeCKNX 3HAHUM W HAYIHBIX JI0KA3aTEIHCTB;

e (opmupoBaHue mpencTaBICHUN O ponu (PUMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikenne STUX 1enel obecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUNH TPUMEHATh TEOPETUUYECKUE 3HAHMUS IS
OOBsCHEHHUS (PU3NYECKUX SBJICHUU B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMUMaHUE (U3MYECKUX OCHOB M TPUHLMUIIOB ACHCTBUS TEXHHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
Gu3MUecKnX HKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuu WHGOpMAIUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH TOJYYEHHOT'O Pe3ybTaTa;

e CO3[IaHWE YCIIOBUU IIJISi Pa3BUTHUSI YMEHHUI MPOEKTHO-KUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JeATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHB) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEIO), B
11 knacce — 68 yacoB (2 yaca B HEACIHIO).

[Ipennaraemspiii B mporpamMmme 1o (¢GuU3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTHYECKUX padoOT ABIAETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOCHHOCTEH 00yUYarOITUXCS.



COAEPXAHUE OBYUEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®uszuka — Hayka o npupoze. HayuHble MeTOABI IO3HAHUS OKPYXKAKOLIErO
mupa. Posb 3KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBICHUN M MpoleccoB. HayuHble TUMOTE3BI.
duznyeckre 3aKOHbBI U TEOPUHU. ['paHUIbl IPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIHOEH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBbIE H3MEPUTENIbHbIE MTPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

ITepemenienne, CKOpoCcTh (CpeaHsis CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHON TOYKHM, UX MPOEKIIMU HA OCH CHUCTEMbI KOOpJMHAT.
CiioxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHre. Y CKopeHue cBOOOTHOTO TaIeHHUS.

KpuBonuneintnoe  nBwxkeHue. J[BMKEHHME  MaTEpUaIbHOW  TOYKM 10
OKPY’KHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBask CKOPOCTb, JIMHEWHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBU>KEHUE CHAPSIOB, LICNIHBIE U PEMEHHBIE IIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHHs Tena, OPOIIEHHOTO MOJl YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaJeHus.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3yuyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJBbIO OINPEIEIICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMH, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE NPOMEXYTKHM BpPEMEHU IMPU PABHOYCKOPEHHOM
JNBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapUKa B BI3KOW HKHUJIKOCTH.

N3yuenue nBmxeHus Teaa, OpoIeHHOT0 TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuamun  otHocutenbHOCcTH  'ammmies.  IlepBeii  3akoH  HbrotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon Hbrotona
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIEHU MPU IBH>)KECHUU TEJa B KUJIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBbHO oOcH BpauleHuda. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: MOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHEepLUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBr>xeHUs: Opycka Mo HaKJIOHHOM TMJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepuanibHOW TOYKU (Tena), CUCTEMbl MAaTepHUAIBHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXpaHEHMsI HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbHas SHEPrusl. [loTeHnuanpHas SHEPTUS YIpyro
nedhopMupoBaHHOM  mpyxuHbl.  [loTeHUManbHass HSHEpruss Tejaa  BOJIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIMAIbHBIE  CHJIBIL. CBsi3p  paboThI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BONOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEHIMATIPHOM SHEPTUN B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuyenue abCOMOTHO HEYNPYTOro yAapa C MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBsi3u pabOThl CHIBI ¢ U3MEHEHUEM MEXaHMYECKOW IHEPTrUu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIeCTBAa. MoOJienM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieneil. Macca u
pasmepsl MoJiekyi. KonumdectBo BemniectBa. [loctossHaass ABoraspo.

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



Mogens  upeansbHoro rasa. (OCHOBHOE  YpPaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYacTull rasa. [llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

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

OnpITel, WIUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHS UICAJBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTPaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U crioco0bI €€ n3meHenus. KonnuectBo TermnoTsl U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  MACANbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAsI TEIIIOEMKOCTh BEILIECTBA.
KosmuecTBO TEmIIOTHI IpU Temionepeaaye.

[lonsitue 006 aamabatHoM mporecce. llepBwiii 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHIUOBL ~ OEWCTBHST  TEIJIOBBIX  MAIIMH.
[IpeoOpa3oBanus SHepruM B TEIUIOBBHIX MammuHaX. KoaddumumenT mone3noro
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdpduiueHT moie3Horo
JNEeNUCTBUSI. DKOJIOTMYECKHUE MPOOIEMbl TEIUIOIHEPTEeTUKH.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU W3 OYTHUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIEOAEMOHCTpALUSA).

N3meneHnne BHyTpeHHEN 3HEPrun (TeMIepaTyphl) Tela Mpu Teruionepeiaye.

OnbIT 1Mo ananabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HachllleHHBIM map. YaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctamioB. JKuakue kpucramisl. CoBpeMmMeHHblE MaTepuanbl. [liaBieHue wu
KpUCTaITU3aus. Y aenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErI0BOro 0anaHca.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHUSI COBPEMEHHBIX MATEpUAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MMAPOB.

Kunenuve npu noHW>KEHHOM [1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuvl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJNEeKTpUYeckuil 3apsa. JIBa Buga 3IIEKTPUYECKUX
3apsinoB. IIpOBOJHUKHM, TUANEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsnoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro moist. [Ipunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  oanektpoctatndeckoro  monis.  [lorenuuman.  Pa3HocTh
MOTEHIUAN0B. [IpOBOOHUKM © AUANEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlvsnekTpuyeckas NpOHUIIAEMOCTb.

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

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnprOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOITHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aliuTa.

JIMPNEKTPUKH B JIIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IUTACTUH, PACCTOSIHUS MEXKY HUMU U TUJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAToPa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit Inekmpuyeckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSA DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUYECKOE COMPOTUBIEHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBarenpHOE, apajlIeIbHOE, CMELMIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABMKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIEHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

ONEKTpOHHAsl ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIU3.



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

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKA, OJJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKyYMHBIA JTUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS WIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTE BO3YXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD JTHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABMKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymIecTBISIETCS C
y4E€TOM COJIEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcamMH MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)u U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIUMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMBbl YpaBHEHHWH, JuHEWHas (yHKIHS,
napabona, runepoosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPbI U UX MPOCKIUH HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHbI TEIUIONEpE/Iaud, TEIIOBOE PAaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEP/BIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS] AUCCOLMALINS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HUCIHOJB30BAHMEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJALIWIHWKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOPHI,
ANEKTPOOCBETUTENbHbIE MPUOOPHI, rabBaHUKA.

11 KJIIACC

Pa3nen 4. Di1ieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mnone. Bekrop wmarHuTtHOW wuHAYKUMU. [IpuHIMN cynepno3uiuu
MAarHUuTHBIX MoJiek. JIuHMM MarHuTHOM WHAYKIUU. KapThHa TWHWUNA MarHUTHOM
UHIYKLIWHU [OJS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOe T1I0JIE NPOBOJHMKA C TOKOM. KapThHa JWMHHMA WHIYKIIUU
MAarHUTHOTO MOJI JJIMHHOTO IPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM mosie. PaGorta cuitbl JlopeHiia.

SIBneHHne BJIEKTPOMAarHUTHOW WHAYKUMUHW. [IOTOK BeKTOpa MAarHUTHOMU
MHIYKIUKU. OJIEKTPOJABWXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nanykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs CUjIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHKYILAS  CHJIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHUThl, S3JEKTPOMArHUTHI, AJIEKTPOJBUTrATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna AmMnepa.

JelictBue cuiibl JIOpeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTbD 3JEKTPOABHKYIIEH CUJIbI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0aHUus

Konebarenbnas  cucrema.  CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHUS.
Mapmonnyeckue konebanus. Ilepumona, wactora, amruTyna u ¢asza kojeOaHU.
[IpyxuHHBIM MasgTHUK. MaTeMaTHU4EeCKUNA MasTHUK. Y PAaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpE. AHAIOTHS MEXIAY MEXaHUYECKUMU H
AIEKTPOMAarHUTHeIMA KoJieOaHusiMu. @Popmyna Tomcona. 3aKkoH COXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronux KojieOaHUAX. BbIHYKIEHHbIE MEXaHUYECKHUE
kosebanus. Pezonanc. BeIHYXIeHHBIE SJIEKTPOMArHUTHBIE KOIeOaHMUs.

[lepemennbiii  TOk. CUHyCOMAQIbHBIM MNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPSKEHUS.

Tpanchopmatop. [IponsBoacTBo, mepeaada U MOTPEOIICHUE DICKTPUIECKON
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS 3JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HM.

TexHnueckne yCTPOMCTBA W MNPAKTUYECKOE MPUMEHCHUE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpOnepe1ay.

Jlemoncmpayuu

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



HaGmronenue 3aTyxaronmx KojaeOaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmtonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUM 3eKTpOoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre mEepeMEHHOro TOKa B IeNM U3 MOCIEAO0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAazZHUmMHbsle 60 IHbL

MexaHudeckue BOJIHBI, ycioBusi pacnpoctpaHeHusi. lIlepuon. CxopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPOJOJBbHBIE BOJHBI.
Nutepdepenmus u qudpakims MEXaHUIECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BekropoB E, B, V B sanekTpomaruutHoil BoiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpeJoMIICHUE, MoJsipu3anus, Judpakuus,
unTepdepennns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0U 1
4acTOTOM KOJIeOaHUIA.



HUccnenmoBanue  CBOMCTB  DBJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUe, Moiaspu3anus, Judpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexne. JIyd ceera. ToueuHbIi HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIIEHUs CBeTa. AOCOIOTHBIN MOKa3aTelb
npeinomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. CroxkHBIN cocTaB O6emoro cBeta. [[Ber.

ColOuparomiue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue u3oOpakeHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMyra TOHKOHN JIMH3BL. Y BEJIHYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuus cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMOIEHUS MAaKCUMYMOB M MHHUMYMOB B HHTepEpEeHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. dudpakuuoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

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

Jlemoncmpayuu

[IpssMOIMHEWHOE pacCHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcrnn cBera.

[TonyueHue cnekTpa ¢ IOMOIIbIO PU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKEHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cleMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. [Toctynater
CIIEUAIBHOM TEOPHUHM OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETa B BaKyyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpALIECHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

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

Pa3nen 7. KBanToBas ¢puznka
Tema 1. Inemenmol K6AHM OGO ONMUKU
®ortonsl. ®opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3aKkoHbBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddekxra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoiCTBA W MPAKTUYECKOE NMPUMEHEHHe: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHET0 GoTodrddekTa.

Ceeroguog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas ™mognenb aroma. Ilocrymarsl bopa. U3nyuenwe u morniouieHue
GboTOHOB mpW mepexojie aToMa C OJHOTO ypPOBHS JHEPrUW HA Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoiis. KopnyckynsipHo-BOTHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

HaGmronenue nuHeyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopna  mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HykinoHHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBINM Oera-pacman. [amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. Anepubie cuibl. Jledekt Macchl sipa.

SnepHble peakuuu. /leneHue u cuHTE3 AA€P.

Anepnsiii peakrop. TepMosinepubiii cunte3. [IpodiieMbl U EPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHIL.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHu4eckne yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: TO3UMETp, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIINX YaCTHLL.

Vuenuueckuii sxcnepumenm, n1abopamopHwie pabomaol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPUZUKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3pmHoro neba. Co3Be3ausi, sSpKue 3BE3NBI, TUIAHETHI, UX BHIMNMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHepruum CoJiHIIAa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMMOCIIeI0BaTeIbHOCTH. BHyTpeHHEEe CcTpoeHHE



3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHna u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxenume m nemkenne ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B A1pax
rajakTHK.

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

Macmtabnas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Vyenuueckue nabnooenus

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOKEHUMN I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maromiee NOBTOPEeHNE

Ponb Qu3uku W acTpOHOMHMM B DIKOHOMHUYECKOM, TEXHOJIOTHMYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NesTeNTbHOCTH YeIoBeKa, pojib U MECTO (PU3MKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOUH KapTHHE MHpPA, POJib PU3NUECKON TEOPUHU
B (GOpMHpPOBAaHMU TIPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢uznueckoi KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Kkjacce oCyliecTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)y U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (hUryp n 00bEMa Ted.

buonoeus: »snekTpuyeckue SIBICHUS B KUBOM MpUPOJE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAs CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUNIMUECKON PpEIIETKH, CIEKTPAJIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doTochEMKA 36MHOI MOBEPXHOCTHU, MPEACKA3AHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenue yueOHoOro mpenMera «®Pusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YJAbTAThl OCBOCHUSI yUeOHOro mnpeaMera «Ou3nKay JTOIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIEeCTBa, pacHIupeHUue >XKU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTD IPaKTAHCKOU MO3UIIMU 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHMS:

MHTEPEC K pa3IMuHbIM cdepam NpodhecCHOHATBHON NeATeNbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEpLIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMO0Opa30BaHUIO B 00JaCTU
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAHHE TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JIeATeTbHOCTH SKOJOTHYECKON HANpaBI€HHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHHME LIEHHOCTHM HAay4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYID U HMCCIEI0BATEIIbCKYIO
NEeATENbHOCTh NHNBUAYAIIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETFHO  (DOPMYJIIHPOBaTh W aKTyalM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh MENU NEATEIHbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUI IEITEIbHOCTH;
KOOPJMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/bCcKue AelCTBUSA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUecKol HayKH;



BJIAJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENILCKON M MPOCKTHON ACSATEIbHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACP)KAaHUSA, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YHUCJIE MPU CO3JaHUU YUYE€OHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBIIATH IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIICHHs, HaXOAWTh apryMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMOJY4YCHHBIE B XOJI€ PEIICHUs 3aJaud  Pe3yibTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIHpPOBaTh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
AESITEILHOCTH, B TOM YHCJIC TIPU U3YUYECHUHN (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT,

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 00IacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OPUTrHHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4M, TOMYCKAIOLUE AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COIEPIKAaHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio MHOOPMALUK Pa3IUYHbIX BUAOB U (opM
IpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpPEACTBa  MH(POPMALMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHWM SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHHs, TMpaBOBBIX M  OITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJICpPXKAaHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaueHUsS MH(POPMAIUH U LIEJICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy npeacTaBICHHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC AeiICTBUS:
OCYILIECTBIISAThH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CUTyallud M  CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pPEHHUSA C MUCIIOIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOIB30BaTh IPEUMYIIECTBA KOMAaHIHOM W WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€Id  COBMECTHOM  JEATEIBHOCTH, OpPraHu30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUIAH JIEMCTBUM,
pacupenensiaTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
001t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WACU C IIO3ULMHU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJbHbIE YUeOHbIe AelCTBHUS
Camoopranusanus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIaCTH
Gu3MKM W aCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEHIEHUS PACUYETHBIX M KAa4€CTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT,

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMU B 00JacTH
(bu3HUKY, TOCTOSTHHO MOBKIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTyallMsiIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOW  pediekcud Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM U MBICIUTENbHBIX TMPOILIECCOB, UX PpPE3yJbTATOB H
OCHOBaAHUI;

UCIIOJIB30BaTh MPUEMBI peIeKCUU JJIsl OIIEHKH CUTyalliH, BbIOOpA BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTBI JPYTHUX TMPU aHAIU3E pPe3yJbTaTOB
TESTETHHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOM HEAOCTATKHA U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE TIPABO M MPABO JIPYTUX HA ONMINOKH.

B mporecce MOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOIero oOpa3oBaHUS Yy OOyYaroIIuXcs
COBEPIIECHCTBYETCS AMOITMOHAILHBIN WHTEIIIEKT, TIPEAOIar afoIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIIIETO0 CIIOCOOHOCTh ITOHUMATh CBOE AMOIIMOHAITBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJaNTHPOBATBCA K
SMOIMOHAIBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATHBHOCTb, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IPYTuX, YYUTBIBATH €ro TMpPH OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSIBIISATh HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUYAOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpPUMEPaX POiab U MeCTO (U3NKU B (OPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIBHOCTH JIOJIEM;

YUHUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YYEHHBIX (U3UYECKHX MOJENEH:
MartepualibHasi TOYKa, MHEpIUabHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIIOE TEINO,
WJICATBHBIN Ta3, MOAEIN CTPOCHMS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHur HU3NYECKUX 3a/a4;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUYECKON TEOPUU CTPOCHUS BEILECTBA U



AJEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBI)KEHUE IO OKPYKHOCTH, HHEpIIHUs,
B3auMojieicTBue Tel, Auddy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE >KUJIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKCHUH ), TETIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTALIM3ALMSA, KUIEHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MIPU €TI0 HArPEBAHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY NapaMeTpaMy COCTOSIHMSI Tra3a B  HM30MpOlieccax,
AIEKTPU3ALUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ys (PU3MUYECKUE BEITUYWHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHUJia,
UMITYJIC Te€Ja, KUHETUYECKas dHEPrus, MOTCHUUAbHAS DHEPTUsl, MEXaHUYECKas
paboTa, MexXaHWYEeCKass MOIIHOCTh;, TMPU OINUCAHUM TPABUIBLHO TPAKTOBATh
(GU3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIIMUHUHY C JAPYTUMU
BEJIMYMHAMH;

ONUCHIBATh M3YUYEHHbIC TEIJIOBbIE CBOWCTBA TE€JI U TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIGHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHSI TEIUIOBOTO JBUTATENsl; MPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHI CMBICT HCIHOJIB3YEMbIX BEJIWYUH, WX
o0O3HAaYeHUsT W EAWHUIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MUECKYIO BEIMUUHY C IPYTUMU BETUYHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEIWYUHBI: SICKTPUUECCKUN 3apsij,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTD OIS, MMOTEHIIMAJ, PA3HOCTh MOTEHIMAIOB;
IpU ONWCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICI HCIOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHWS M EIUHMUIIBI; YKa3bIBaTh (OPMYJIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHMUUHY C APYTUMH BEIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHEHUS MEXaHUYECKONM HHEPruH, 3aKOH COXpPAaHEHHsS HMIIYJIbCa,
MPUHIHUIT CYNEPHO3UIUA CHUJ, NPUHUUII PABHOMPABUS HWHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPHUI0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
a0COIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TPUHIMUIIBI JACHCTBUS ~MalluH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO HUCIIOJIL30BAHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJIHSITh DKCIIEPUMEHTHI 1O MCCICAOBAaHUIO (PU3NUECKUX SBICHUU U
MPOIIECCOB C HCMOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUM, TpPHU ITOM
dbopmynupoBaTh MpodiieMy/3ajadyy U TUMOTE3y Yy4eOHOro  AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIUpPOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PUBHMUECKUX BEJIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI U UCIOJIb30BaTh HU3BECTHHIC
METO/bI OIEHKH TOTPENTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXAYy  (DU3WYECKUMU  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh PE3yJbTAaThl MOJYYCHHOM 3aBUCUMOCTU (U3UYECKUX BEIUYUH B
BU/JIe TaOIuIl U TPadUKOB, JI€JIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHNS,

coOJIr0/1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DKCIEpUMEHTa, Y4YeOHO-HMCCIENOBATEIbCKON U MPOSKTHOM
NEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1A0OPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUA 33a4H
BBIOMpATh (DU3UUECKYIO MOJIEIb, BBIACIITh (PU3MUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOAUTh Pacu€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BETUINHBL;

pemaTh KaYeCTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHUW C OMOpOM Ha HM3YyYEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  Y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJIAPHON MHGOPMAIIHNH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyl0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (M3WKE B TOBCEIHEBHOW >KH3HU
JU1sl obecriedeHus: 0€30MacHOCTH MPU OOpAIllEHUH C MPUOOpaMHU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JISI COXPAHEHHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM SKOJOTHYECKOT0
MOBEJICHUS B OKPYXKAIOIIEH CPEE;



pabotaTe B TpYIIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PaLMOHAIBHO pACHPEAENATh OO0A3aHHOCTH H
IUIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBATHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B pEUICHUE pacCMATPUBAEMOM MTPOOIEMBI.

K konmy oOydenus B 11 kiacce mpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPa’KaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HA MpPUMEpPaX POJb U MecTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJOTUH, B TMPAKTUYECKOW NEATEIBbHOCTH JIIOJIeH, LETOCTHOCTh U E€AMHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] U3YYCHHBIX (UBMYECKUX MOJICIICH:
TOUCYHBIN AMEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, AJlepHas
MOJIeNIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO SiApa MpH PEHIeHHH (PU3MUYECKHUX
3a1ay;

pacno3HaBaTh (puU3MYECKUe SBICHUS (MPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKAs] POBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBHS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, DJEKTPOMArHUTHAas WHAYKIUS, JEWCTBME MAarHUTHOTO TOJs Ha
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHbIE KoJIeOaHUs U
BOJIHBI, TPSAMOJIMHEITHOE pPacIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJNSApU3ALMS  CBETa, JUCHEPCHUs CBETa,
doToanekTpuueckuii 3pdext (potodrddekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aTomMa BOJOPOJa, €CTECTBEHHas U MCKYCCTBEHHAs

PaIHOAKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (BJIEKTPUUECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  Pa3IW4YHBIX  Cpel) W

AJIIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), HCIMONB3YS (PU3NYECKHE BEIUYUHBI:
JJIEKTPUYECKUM 3apsii, CUJa TOKA, DJIEKTPUUYECKOE HAIPsSHKEHUE, SJIEKTPUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JCKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIMS MarHUTHOrO Mojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTyIIKHA, SHEPrUsl JIEKTPUYECKOI0O M MArHUTHOIO TOJIEM, NEPUOJ M 4YacToTa
KojeOaHnii B KoseOaTeIbHOM KOHTYpE, 3apsAl M Cuja TOKa B MpoIecce
TApMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHHUE W
ONTUYECKAasl CHJIa JIMH3bI, MPU ONHCAHWUU MPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBIC HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONINE JaHHYIO (DU3WYECKYIO BEIWYMHY C JPYyTUMHU
BEJIMYMHAMMU;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3Ys
du3nYecKue BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPrUs U UMNYJbC (HOTOHA, IEPUOJT TIOJIypacnaga, SHEPTUs CBSI3U
aTOMHBIX SIJIep, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
UCIIOIb3YEMbIX BEIWYUH, UX OOO3HAUCHHUS M EIUHUIILI, YKa3blBaThb (POPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUHY C JAPYTMMHU BeJIWYUHAMH,
BBIYUCIISTh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YSd (PU3MUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapajieIbHOTO
COCIMHEHUSA NPOBOIHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH DIJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODifHImTelHa misa dhoTodddexTa,
3aKOH COXPAHEHUSI SHEPTrUM, 3aKOH COXPAHEHHUS] MMIIYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsS MacCOBOrO 4YMcia, MOCTysarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCIOBUS (TpaHHULbI, 00JIACTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO TMOJI MTPOBOIHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M ONHUCHIBATh HM300paKEHHE, CO37]aBaEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO UCCIIENOBAHUIO (PU3WYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopMmynupoBaTh TpoOieMy/3agady M THUIOTE3y Y4eOHOro  HIKCIIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO O0OpYHOBaHMS, TPOBOAUTH OMBIT U
(bopMynHpPOBaTH BEIBOJBL;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYHH, MIPU
ATOM BBIOMpaTh ONTUMAJBHBIN CHOCOO0 WM3MEPEHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C  HMCIHOJb30BAaHUEM
OPSMBIX HM3MEPEHWIl: TMPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOJBI IO pe3yIbTaTaM UCCIEeI0BaHNUS,

coOmroaTh mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEACHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIeIOBATEIBCKOH W MPOCKTHOM
JESTENHHOCTH C WCTOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BBIOMpaTh (DU3NYECKYIO0 MOJIEJb, BBLICIATh (U3UUECKUE BEJIUYMHBI U (POPMYIIBI,



HEoOXoIUMbIe NJisi €€ pellIeHHs, MPOBOJUTh PAaCUEThl M OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BETNYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATD JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY PACCYKACHUW C ONOpOM Ha H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  Y4eOHBIX  3aJady  COBPEMEHHbIE
UH(GOPMAIIOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TIpeJICTaBICHUsI y4eOHON M HAYYHO-TIONYJIApHON MH(GOpPMALIMH, TTOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIy4aeMyro HH(POPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAaIlMH, NPUOOPOB W TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOIMCTBAMU, ISl COXPAHEHUS 370POBbS M COOJIIOICHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpELE;

paboTaTh B TIpyHIE€ C BBIIOJIHEHUEM pa3IMYHBIX COLUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpyHIbl, PALUOHAIBHO PpaCHpelreisaTh OO0S3aHHOCTH H
IUIAHUPOBATD JEATEIIBHOCTh B HECTAHNAPTHBIX CUTYyallMsX, a€KBATHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB TPYIIIHI B PEIIEHNE pacCMaTpPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
No n/nt NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DUBUKA U METOJbl HAYUYHOI'O ITO3HAHMU S
bu6mmorexa [IOK
11 ®u3KKa ¥ METOJIbI HAYYHOTO TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flmamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBbI TEPMOTMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnuorexa [IOK

®da3oBbIe epexoabl

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



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

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubmmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKkTpudecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHH4eCKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI cieUanbHON TEOPUHU 4 1 bubnnorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONITUKU 6 httos://m.edsoo.ru/7fA1ca7c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK



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

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

4.3

ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTpO(hU3UKU 7 Et?rij:j;lr?::(iig r(3/1§f41097c
Hroro no pazgeny 7
Pazgen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 O6o0raroriee MOBTOPEHHE 4 l:tlfrfsnlpll r%f:c;;ig :3/I§f41c97c
Hroro no pazneny 4
Ha3Banue MmoxyJist
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®u3nka — Hayka o npupoje. Hayunsie 1 bubnnorexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo ¢pu3uku B hopMHUpOBaHUHT
2 COBpPEMECHHOM Sl)a HOM K(fl IT)I/IHIi MHpa, B 1 bubmorera [JOK
p N i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETLHOCTH JIFOICH
Mexannueckoe JBrxeHrne. OTHOCUTEIbHOCTh
3 MeXaHnyecKoro Asmwxenud. I[lepemernenne 1 bubnmorexa LOK
- P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHE
4 PaBHOMEpPHOE TTPAMOJIMHEHHOE JBUYKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOIMHEHHOE bubnuorexa [JOK
5 1
JIIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOe majeHue. Y cKopeHue 1 bubnnoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe nBuxenue. [[prxenue 1 bubmuoreka [JOK
MaTEpHUAIBLHON TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuHuun otHOcUTENBbHOCTH [ anumnes.
8 I/Iie HI/IaJ'ILHLIe cucTteMsl oTcueTa. [lepBbIit 1 bubmorexa HOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HrroTOHA
9 Macca tena. Cuia. [TpuHuun cynepno3unyu 1 bubnuorexa [IOK

cui. Bropoit 3akoH HerotoHa Juist

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepPUaAIbHON TOUKH

10 Tpernii 3akoH Hpr0TOHA I MaTepuanbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna bubnuorexa [JOK
11
TskecTH. [lepBas kocmMuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec tena
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent tpenus. Cuna
13 com OTII)/IBJ'IGHI/ISI 1| (11)/1(1) BI/I)KGHI/ITI/Ip Tena B brbmmorexa [OK
p P https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTymarenbsHOE ¥ BpamnaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI. bubnmuorexa [JOK
[Ine4o cunel. ¥YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMITyNbC cuiibl. 3aKOH bubnuorexa [JOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHocTh cuibl. Kunernueckas
16 SHeprusi MaTepuanbHON ToUku. Teopema 00 Bubmmorexa LIOK
P P o P https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUu
[ToTennmanpHas sueprus. [loTeHmansHas
17 SHEprus ynpyro nehopMUpOBaHHOM bubnunoreka [JOK
npyKuHbL. [loTeHManbHas 3HEprus Tenna https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3EMITH
[loTeHuManbHbIE U HEMTOTEHIIMATbHBIE CUJIBL.
bu6mmoreka [JOK
18 CBs13b pabOTHI HEMOTEHITUAIBHBIX CUII C

H3MEHEHHEM MEXaHNIECKOMN OHEPTrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOHN SHEPrun

19

JlabopaTtopHnast pabota «VccrienoBanue cBI3u
paboThI CHITBI C H3MECHECHHEM MEXaHHIECKON
DHEPIUU Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO KI'yTa

20

KonTponsnas padbora no reme «Kunematuka.
JuHamuka. 3aKkOHbI COXPaHEHUS B
MEXaHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETHUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moeny CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyi. KonndecTBo BelecTna.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

WUneanpusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcountoTHas TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOM SHEPIUU IBUKEHUS MOJIEKYI.
VYpasaenune Menaeneesa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. I'a30BbIC 3aKOHBI

28

JlaboparopHas pabota «HccnenoBanue
3aBUCHUMOCTH MEX]y MapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOTO ra3ay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omporiecchl B HI€aIbHOM ra3e U ux

bubmuoreka [JOK

29
rpaduueckoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOIMHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonunuectBo Tennotel u padota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs 0JTHOATOMHOTO HICATBHOTO ra3a
bubmmoreka [IOK
31 B
WKL TeonIepenatn https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTH BEILIECTBA.
bu6mmoreka [IOK
32 KonmyecTBo TEIIIOTHI MpH TETUIONIEpeaye.
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN TpoIecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnnorexa [JOK
MPUMEHEHHE K U30IPOIECCaM https://m.edsoo.ru/ff0c5efc
Heo6patumocTh po1meccoB B PUPO/IE. bubnuorexa [JOK
34 N
BTopoii 3akOH TEpMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreusa u K11 rennoBoit bubnuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapuo u ero KITJ1
37 DKOJIOTHYECKHE MPOOIEMBI TEIIOIHEPTECTHKH
38 Ob6o06maromuit ypok «MonekynspHast bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa no teme
39 «MonexkynspHas ¢puzuka. OCHOBBI Bubmiorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapooGpazoBaHue U KOHAEHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs U OTHOCUTEIbHAS BIAXKHOCTh bu6mmoreka [JOK

BO3ayxa. HacslleHHbIN nlap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIHS CBOWCTB

bubmuoreka [JOK

42
KpucTaiuioB. JKuaKue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTeprallbl
43 [InaBnenue n kpucraumsanus. Y gejbHast bubnuorexa [JOK
teruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 VYpaBHeHHE TEIIOBOro OanaHca
PABHCHHE TEILIOBOTO batlatt https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tel. DIEKTPUUECKHUi 3apsil. bubnuorexa [JOK
JIBa BH1a SNEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOaHMKH, TUITEKTPUKH U
46 an 21OBonHI/lIIKI/I 3a1<(1))H COXpaHCHUS bubmiorexa HOK
Yp ) P https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsiia
47 B3aumoperictue 3apsanoB. 3akoH Kynona. bubnuorexa [JOK
ToueuHbIil JIIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ffOc6ces
Hanpsk€HHOCTB 37EKTPUUECKOTO TOJIS.
48 ITpuHIAI CYIIEPIIO3UIINH SIEKTPHUIECKIX Brbmioreka LJOK
P N YHEP R P https://m.edsoo.ru/ff0c6df2
nosiel. JIuHum HanpspKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOTro MOoJIsl. bubnuorexa [JOK
ITorennman. Pa3HOCTh IOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM l'IOl:J)'Ie bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JysnexTpuueckas IpOHUIIAEMOCTh
N bubmuoreka [JOK
51 C) K
JICKIPOSMKOCT. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOH/IEHCATOPA. bubnunoreka [JOK
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "M3mepeHue
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3NEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpuHIMI NECTBUS ¥ TPUMEHEHUE
KOHJEHCAaTOPOB, KONMMMPOBAJIBLHOTO anmnapara,
CTPYHHOTO MPUHTEpA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE YICKTPOTIPHOOPOB

55

DNeKTpUUYeCKuil TOK, YCIIOBUS €r0
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsikenne. ConpoTuBienue. 3akoH
Oma 1g ydacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOHUKOB.
JlabopaTtopHnas pabota «M3ydeHue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

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

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCITH. KOpOTKOC 3aMbIKaHUCE.

JlaGopaTtopHnas padora «M3mepenne 3/C
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METaJJIOB OT TEMIIepPaTypBhl.
CBepxXnpoBOIUMOCTh

60

DnekTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonmympoBOAHUKH, UX COOCTBEHHAS U
MpuMecHas npoBoAUMOocTh. CBoiicTBa p—N-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexoia. [lomynpoBoTHIKOBBIE TPHOOPHI

DneKTpUYECKUi TOK B pacTBOpax u

paciuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
62 1
DNEeKTPOTUTHIECKAs TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
. . bubnuorexa [JOK
63 CaMOoCTOSATeIBHBIA U HECAMOCTOSTEIIBHBII 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DneKTpudecKre MpuOOPhI U yCTPOUCTBA U X
64 1| aKTqucxoe 1} I/I:MeHIe)HI/Ie };_[TI;BI/IJ'Ia 1 bubmorera [JOK
P P =P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MacCHOCTH
. bubnuorexa [JOK
1
65 O6o0maromuii ypok «JIeKTpOINHAMUKAY) httos://m.edsoo.ru/ff0ce8be
KonTtponbHas padoTa mo teme
66 «Inekrpocraruka. [locTossHHBIN 1 bubnuorexa [JOK
ANEKTPUYECKUI TOK. TOKM B pa3InyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBuslit ypok. KontponbHas pabota no bubnmuorexka [JOK
67 1
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O60061maronuii ypok mno 1 bubnunoreka [JOK
teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

[TocTostHHBIE MAarHUTHI B X

1 B3auMojieiicTBre. MarauTtHoe noJie. Bexkrop 1 bubnuorexa [JOK
MarHUTHON MHAYKUWH. JINHUY MarHUTHOU https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarsuTHoO€ T0JIe TPOBOTHHUKA C TOKOM.

2 OnrwIT Opcrena. B3anmoaeiicteue 1 bubmorexa [JOK

p i https://m.edsoo.ru/ff0c98fe

MIPOBOJTHUKOB C TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnorexa [JOK
MarHUTHOTO MOJIsI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJISI HA POBOJAHUK C

4 tokoM. Cuna Amniepa. Jlaboparopnas pabota 1 1 bubmuorexa [JOK
«HccaenoBanue nelcTBUS HOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TOJIS Ha

5 BIDK csl 3apsbKeHHYI0 yactuny. Cuma 1 bubmmorexa [JOK
ABIDRYIIYTO P Yo my https://m.edsoo.ru/ffoc9df4
Jlopenma. Pa6oTa cuibl JlopeHma
DOnexTpoMarHuTHast UHAYKIMS. [ToTok

5 BEKTOpa MarHuTHOW nuaykunu. J/1C 1
WHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes

7 JlaGopatopHas pabota «VccienoBanue 1 1 bubnuorexa [IOK

SABJICHUA BHeKTpOMaFHHTHOﬁ HUHIOAYKIIUHU»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIYKIIMH. DHEPrUsi MAarHUTHOTO
TIOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
IIOCTOSTHHBIE MATHUTBI, JIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHULl, MHAYKIIMOHHAS NI€Yb

10

O6o06matomuii ypok «MarHuTHoe ToJie.
BHGKTPOMaFHI/ITHaH UHAYKOUSA)

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

11

KonTtponpHas padoTa o Teme «MarautHoe
moJjie. DIEKTPOMArHUTHAS UHTYKITUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOAHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMoHH4YecKuX Kojebanuii. [IpeBpamnienue
SHEepPruu

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

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHMOCTH IEPUO/Ia MAJIBIX KOJIEOaHU
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChbl

rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHHUS B UCATLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYECKUMU U DIEKTPOMArHUTHBIMU
KOIe0aHUsIMU

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HJICATHHOM KOJIe0aTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBnenue o 3aTyxaromuX KOJICOaHUSAX.
BrIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxaeHHbIC https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIEOaHHS
[lepemennsblii Tok. CUHYCOUJAJIbHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTYAHOE U JEHUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA U HAPSKEHUs
18 Tpancdopmatop. IIpousBoicTBo, nepenava u
noTpebiieHne EeKTPUUECKON SHEPTUH
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, FEHepaTopa bubmorexa HOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, IMHUI JIeKTporepeayd
DKOJIOTrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 anekTposHepruu. KyiabTypa ucnosp3oBaHus
JIEKTPOIHEPTUU B TIOBCEIHEBHON KU3HU
MexaH1uecKre BOJHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
paclpoOCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunsie ¥ POAOJILHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTb 3BYyKa. bubnuoreka [IOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnunoreka [JOK
ckopocTsb. IlIkana 37€KTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI PaTUOCBI3U U TEIEBUICHMUSL.
PasButne cpencts cBa3u. Paguonoxanus
25 KonTtposneHas padora «Konebanus u BOJTHbBI Bubmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK buGnnorexa [IOK
p pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPaKEHUS
. bu6mmoreka [IOK
27 ceera. [locTpoeHne n3o00pakeHUi B TUIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomuienue ceera. [lonHOE BHyTpEeHHEE
28 oTpaxkenue. [IpenenbHbIN yroJ MmoJHoro brbmmorexa [OK
p - pea yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHas pabota «3mepeHune bubnmuorexa [JOK
MOKa3aTeNs MPEJOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxeHuii B TMH3E.
30 ®dopmyra TOHKOH JIMH3BI. YBelnYeHHe brbmmorexa [OK
MY ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
Jucnepcus ceera. CioxHBIN cocTaB 0e10ro
32 ceera. L[et. JlaGopaTopHas pabota
«HaOmnronenue aucrnepcuu cBeTay
Wntepdepenmus creta. Judpakmus cpera. bubnunoreka [JOK
33 B
JudpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuszanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue mpruOOPHI U yCTPOMCTBA U
yCIOBUS UX 0€30MMaCHOTO MPUMEHEHHS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
P P N bubmuorexa [JOK
36 MexaHukH. [locTynarsl cienuansHOM Teopun

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJJHOBPCMCHHOCTH.

bubmuoreka [JOK

37
3ameuieHre BpeMEeHH U COKpaIleHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHeprus v UMIYJIbC PEISATUBUCTCKOM
38 ‘-IaCTI:/IIII)I CB;{3by MaC(IZ)I:I C dHEepruei u bubmorera [JOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHsl MIOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnnorexa [JOK
CIELUAJILHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
®ortonsl. opmyna [1nanka. Jueprus u bubnnorexa [JOK
40
UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkprIiTHE U HccienoBannue Gororddekra. bubnmuorexa [JOK
OnbiTel A. I'. CTronerona https://m.edsoo.ru/ffOcffc4
3akonbl poTodrpdexra. YpaBHeHue
42 OitamTeiHa 1t potorddekra. «KpacHas bubmorexa HOK
' https://m.edsoo.ru/ff0d015e
rparuiay potodddexra
43 JaBneaune cBera. OnbiTel I1. H. JIeOGenena. bubnuorexa [JOK
XUMHYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoicTBa U MPAKTUYECKOE
44 npuMeHeHue: GpoTosaemMenT, GoToaaTIuK,
coJiHe4Hast 6aTapesi, CBETOIMO]
45 Pemenue 3agad 1o teMe «J1€MEHTHI bubmuoreka [JOK
KBAHTOBOM OMTHKM https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OTBITEL
46 Pesepdopna o paccessHuio o-4yactu bubmmorexa [JOK
POopA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYIIATHL Bopa https://m.edsoo.ru/ff0dOafa
48 Wzny4yenue u norsorieHue GOTOHOB MPH bubnuorexa [IOK

nepexoae atoma ¢ OAHOTO YPOBHS SHCPIrUn

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Buasl cnexrpos

49

BosnoBrle cBolicTBa yacTull. BoJHEI 1e
bpoits. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BEIHYXJCHHOE
W3JIy4YEHHE

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

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHunto cocraa
PaIMOaKTUBHOTO U3JTYYCHHS

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.

BnusiHue paiioakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTkphITHE TPOTOHA U HEUTPOHA. 130TOMIBI.
Annba-pacniaz. INEKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

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

53

DHeprus CBSI3U HYKJIOHOB B sifipe. fnepHbie
peakuuu. Snepusiii peaktop. [Ipodiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
SIEPHON YHEPTETUKHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
MO3UTpoHAa. MeTo bl HAOMIOACHUS U
PErucTpalmy 3J€MEHTAPHBIX YaCTHII.
Kpyrabiii cton «@yHaameHTaabHbIe
B3aumoieiicTBus. EquHCTBO hmsznueckoit
KapTUHBI MUPa»

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

55

Bun 38é31H0T0 Heba. Co3Be3nus, ipKue
3BE3/1bl, INIAHETHI, UX BUJIUMOE JBUKEHUE.
Conneunas cuctema
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56

Counne. ConHeuHast akTUBHOCTE. IcTOUHHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOH OCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHBIC
MIPEJICTABJICHHSI O TIPOUCXOKICHUH H
sposironuu CoJIHIA U 3BE3]

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YEpHbIE ABIPHI B
AJlpax rajlakTUK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bosbiioro B3peiBa. PemnMkToBOE U3TydeHHUE.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHUH

61

KonTtponbHas pabota « 37€MEHThI
ACTPOHOMHUHU U acTPOUZUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIBLHON U STHYECKOMN
chepax IesaTeIbHOCTH YeJIOBEKa

63

O6o6maromuii ypok. Ponb u Mmecto pusuku
Y aCTPOHOMHUH B COBPEMEHHON HAy4YHOU
KapTUHE MHpa

64

O6o6maromuit ypok. Ponb puznueckoit
Teopuu B HOPMHUPOBAHUH TIPENICTABICHUI O
(bu3MUeCcKON KapTHHE MUpa

65

O6o6maromuit ypok. Mecto pusnueckoit




KapTUHBI MUPA B 00ILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHUH O

IpUpoJie

66 PesepBHbIl ypok. MaruutHoe noJe. 1
DneKTpOMarHUTHast UHIYKIHS

67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CHelHalIbHOM TeOpUN OTHOCUTEIBHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnnorexa [JOK
DNIeMEHTHI aCTPOHOMUH U aCTPOHUZUKHU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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