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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUW K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW IMporpamMMmsbl, mnpeactaBieHHbIX B PI'OC
COQO, a Ttakxke c yuéroMm (enepanbHOH paboyell HporpaMMmbl BOCIUTAHUS U
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccurickon denepanuu, peAN3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH UxX ¢Pu3MkKe Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeTr 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
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI Kypca (U3HKHU: JTUYHOCTHEHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3MKe BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYEeHMS,;

e cojepkaHue yueOHoro npeamera «®dusnkay no rogam oOyueHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4yecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri m actpoHomueid. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPAaHCIOpPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
W3ydyeHne (uU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydamomuxcs, B (popMHpOBaHHE YMEHUH NPUMEHSTH
HAy4YHBII METOJI TO3HAHUS NIPU BBINOJHEHUN UMH YYE€OHBIX UCCIIET0BAaHUN.

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 TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuszanus mTpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3znkn ¢ pasBUTHEM OOIIeCTBa, 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 TIpobJIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TCXHHMKH M TEXHOJOTHH, a TaKkKe OOCYXICHHS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBJSOTCS (hu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (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 peanu3yercs Mpexe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTANIBHON JAESITEIIbHOCTH O00YyYalolIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCMOJIb30BAHUE  CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (usnke oObeIHMHEHBI B OOIIMA CIHCOK YYCHHYECKHX
MpakTU4YecKux padoT. BeieneHne B yka3aHHOM TmepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJSI W  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeIpbHOrO0 Ipollecca HUCXOAs M3 OCOOCHHOCTEW IUIaHMPOBAHUS MU
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIAJICHUE
OOyYarOMMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH ¥ TIOCTAHOBKY OIBITOB MO TPOBEPKE
MIPEIIOKCHHBIX TUTIOTES.

bonpimoe BHMUMaHWE yAeNsSeTCS PEIMICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM miis pacuETHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEIBIO, TO3BOJISIONINE MPUMEHSATh N3yYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3zjiesia Kypca, TaK U HHTErpUpys 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3WUECKUX SBICHUA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOytoniue BbhIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO 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 (PU3MKU WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe J1abopaTopHOoe OOOpyJOBaHWE /IS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PabOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M OOECIEYUBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (DHU3MKE KIHOYEBBIX JCMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUH M  MPOIECCOB, OMIUPHYECCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe 00OpyIOBaHUE MJII YUYCHMUYECKHX MPAKTHYECKUX padoT
dopMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeunBaeTcs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTuyeckue KOMIUIEKTHI
1a60paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTA00PATOPHIA.

OCHOBHBIMH HEJISIMU U3Y4YEHUS (PUZHKH B 00IIeM 00pa30BaHUU SIBISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHA OOYYAIONIUXCSA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

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

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

o (opmupoBanne ymMeHUN OOBSCHATH SBICHHS C HCIOJB30BaHUEM
(bu3HUeCKNX 3HAHUN W HAYYHBIX JIOKA3aTEIHCTB;

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

JlocTikenne STUX 1enield obecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHero o01ero oopa3oBaHus:



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

e (opmupoBaHue yMEHUN TPUMEHATh TEOPETUUYECKUE 3HAHMUS IS
OOBsCHEHHUS (PU3NYECKUX SBJICHUUW B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUICHUS pa3IMYHbIX 3a7Ja4 C SIBHO 3aJaHHOU
¢uznuecko MoOJENbl0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3ganue GU3NUEeCKO MOJIENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3MYECKMX OCHOB M NPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CAMOCTOSITEILHOIO TUIAHUPOBAHUS M MPOBEIACHUS
bu3MUecKUX HKCIEPUMEHTOB, aHalIW3a W MHTEpIpeTalnuu UHOOpMaIuy,
OTIpeJIEJICHHs] IOCTOBEPHOCTH TIOJYYEHHOT'O Pe3yNbTaTa;

e CO3[IaHWE YCIIOBUU IIJISi Pa3BUTHUSI YMEHHUI MPOEKTHO-HUCCIIEA0BATEIbCKOM,
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 HEACIHIIO).

JlaGopaTtopHble W TMpakTUYeCKHUe pabOThl, JEMOHCTPAIIMOHHBIE OIBITHI
BBIMIOJHSIOTCSI B TOM YHCIE C MCIOJb30BaHHEM OOOpYyIOBaHUA IIEHTpA
o0pa30oBaHus E€CTECTBEHHO-HAYYHOTO M TexHoJoruueckoro mpoduieit «Touka
pocTay.



COAEPXAHUE OBYUYEHUA
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 (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble TrUmoressl.
duznyeckre 3aKOHbI U TEOPUH. ['paHUIBIl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AnanoroBele U UU(PPOBbIE H3MEPHUTENbHbIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpoCcTh (CpeaHsis CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHONM TOYKHM, UX MPOEKIIMU HA OCH CUCTEMbl KOOpJMHAT.
Ciio)xeHue nepemMenieHnii U CI0KEeHUEe CKOPOCTE.

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

CBoboaHoe majzeHne. Y CKopeHue cBOOOTHOTO TaeHHUS.

KpuBonuneintnoe  nBwxeHue. J[BWKEHHME  MaTepUaIbHOW  TOYKM 10
OKPYKHOCTH C IMOCTOSHHOW MO MOJIYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbp cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenve aBuKeHHs Tena, OPOIIEHHOrO IMOJ YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaJeHus.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3ydyenne HepaBHOMEPHOTO ABHKECHHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

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

N3ydenune NBMKEHUS IIapUKa B BI3KOW HKHUJIKOCTH.

N3yuenue nBmxeHus Teaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuaiun  otHocutenbHOCTH  ['ammiies.  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 (mokosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuita conpoTUBIEHUA NPU IBHX)KECHUU TENA B dKUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue uHEepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBr>xeHUs: Opycka Mo HaKJIOHHOM TMJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTU CUJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepuanbHOW TOYKU (Tela), CUCTEMbl MAaTepHUAIBHBIX TOYEK.
NMnynbe cuiabl ¥ U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXpAaHEHUsS HMIYJbCca.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTB CHJIBI.

Kunernueckast sHeprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpYro
neopMUpoBaHHONW  mpyxkuHbl. [loTeHUManbHass JHEpPrus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHIHUAIBHBIE  CHIIBIL. CBsi3b  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBUXEHUE.

[Tepexo MOTEHIMATIPHOM SHEPTUN B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuyenue abCoONOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBs3u pabOTHl CUIIBI ¢ U3MEHEHUEM MEXaHMYEeCKOW HYHEPruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep 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 BeniectBa. [loctossHaass ABoraspo.

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



Mopens  upeanbHOro rasa. (OCHOBHOE  YpaBHEHHME  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYacTull rasa. [llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanelpona.
3akoH [anerona. M3ompoueccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOAY JAABJIEHUA ra3a Ha CTEHKH COCYya.

OnpITel, WIIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATe€ Ha OCHOBE HW3MEpPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTPaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHs s
SHEpPrus  OJHOATOMHOIO  MACANbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabarHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3aKOHAa TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TermoBele  mamwHbl.  [IpyHOUIBL  AEHCTBHS — TEIUIOBBIX  MAIHH.
[IpeoOpa3oBanus HSHEpPruM B TEIUIOBBHIX MammHAX. KoaddummeHt moae3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdpduiueHT moie3Horo
JNEeNUCTBUSI. DKOJIIOTMYECKHUE MPOOJIEeMbl TEIUIOIHEPTEeTUKH.



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

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MNPU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALIUSA).

N3meneHnne BHyTpeHHEN dHEPTHUH (TeMIEpaTyphl) Tella Mpu TeIlonepeiaye.

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

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

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HachllleHHBbIM map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. l[lnaBienune u
KpUCTaITU3anus. Y nefbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuE TerIoBOro 0anaHca.

TexHudyeckue yCTpPOWCTBA M MNPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padbomuwl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTpUUECKUX
3apsiioB. [IpOBOJHMKHM, TUAAEKTPUKH W TMOJYIPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodedHblil 3IEKTpUYECKUI 3apsii.
Dnektpuueckoe noje. Hanpsx€HHOCTh anekTpudeckoro mojist. [Ipunnun



CYIIEpHO3UIMU DIIEKTPUYECKUX IMO0JIEH. JIMHUM HANpPSKEHHOCTH DIJIEKTPUYECKOIO
TOJISL.

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

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

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnpuOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbIM IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IJIOIIAAH
IJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAToPa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUd TOK. YCIOBHUS CYLIECTBOBAaHUSA DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s ydacTka LETH.

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

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

DNEKTPOABUKYIAsl CHJIA U BHYTPEHHEE CONMPOTUBIECHNE UCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DONEeKTpOHHAsl ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

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

DJIEKTPUYECKU TOK B  pacTBOpax W  pacIulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIU3.



DIIEKTpUYECKUd TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMmIepMerp,
BOJBTMETP, PEOCTAT, MCTOYHUKU TOKA, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYIPOBOAHUKOBBINA U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIHHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue dDIEKTPOABIKYIIEeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJAMMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOIBMXKYIIEH CUIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad)u U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJ0B HAYYHOTO
MO3HAHUS: SBJICHUE, HAay4YHBIA (PakKT, TUnoTe3a, ¢u3nyueckas BEIWYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pemieHue CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napabonia, runepOosa, ux rpauku ¥ CBOWCTBA, TPUTOHOMETPUUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mmexanndeckoe NBIKCHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIaUyH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, 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: npeoOpa3oBaHHUE IBUKEHUN C HUCIOJB30BAHHMEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpPUANOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHHUE DJIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KJIIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHumMHAA UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojeilcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mone. Bekrop MarHuTHOW wWHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM WMHAYKUMU. KapThHa JNWHHM MarHUTHOM
UHIYKLIWHU MOJS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOe T1I0JIE NPOBOJHMKA C TOKOM. KapThHa JWMHHMA WHIYKIIUU
MAarHUTHOTO MOJI JJIMHHOTO MIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HalpaBJICHUE.

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

SlBneHne BJIEKTPOMAarHUTHOW WHAYKUHMU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
nanykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs CUjIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJa
CaMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHUE: IOCTOSHHBIC
MArHuThbl, SJEKTPOMArHUTHI, AJEKTPOJBUIaTENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO Iy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTD JJEKTPOABHKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0aHUus

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
[Mapmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojeOaHHil.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYEeCKHMH MAasTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOaTeTbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojeOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
kosebanus. Pezonanc. BeIHY)IeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUIECCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
HCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HMU.

TexHnueckne yCTPOMCTBA W MNPAKTUYECKOE MPUMEHCHUE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JJUHUM JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne nmapaMeTrpoB KojeOaTeIbHONW CHUCTEMBbI (IPY>KUHHBIA HIIH
MaTeMaTU4YeCKU MasTHHK).



HaGmronenue 3aTyxaronmx KojaeOaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmtonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

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

Pe3oHanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUM 3eKTpOoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUI 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 31eKmpoOMazHUmMHble 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.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoii BoaHe. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEIOMIICHHE, MOJIApU3alus, Tudpakims,
unTepdepennns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYXKAIOIIEH CPEIbI.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, panap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne 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, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
oxgHOopoaHou cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKalie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKA3aTelb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomiue u pacceuBaroniue JuH3bL. ToHkas nuH3a. DokycHoe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JimH3bl. [locTpoeHue u3o0pakeHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMyra TOHKOHN JIMH3BL. Y BEJIHYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurtepdepenuus 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 ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE TMPHUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMNTHKA, TU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcrnn cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKEHUI B JIMH3AX.
HaGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cleMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. [Toctynatel
CIIEUAIBHOM TEOPHUHM OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETa B BaKyyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKpALIECHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOfI HqaCTHUILBI. SHGPFI/I}I
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Inemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [Inanka cBsizu sHEprum (HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3aKoHbBI

doToadpdexra. YpaBHenue DiHmTerHa mis Gorodrddexra. «KpacHas rpaHuiia
doTorddexra.

JlaBnienue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodrddekTa.

Ceeroguog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BosnnoBbie cBoiicTBa yactull. Bomusl e bpoitis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nyudeHus. 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 PaAuOaKTUBHOIO pacnaja.

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

SnepHble peakuuu. JleneHue u cuHTE3 AA€EP.

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

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonpl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

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

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YaCTHLL.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3nus, SpKue 3BE3NBI, IUIAHETHI, MX BHIMNMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJIsSI 3BE3]] TJIaBHOM TOCeI0BaTeILHOCTH. BHyTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxenume m nemkenne ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. UEpHbIE OBIPBI B AApax
rajakTHK.

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

MacmrabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnrie npobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM ISl OTpe/IeNIeHUsI TIOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be31Usi CEBEPHOTO MOJYIIaApHUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynasl, minaner, Maegnoro I[lyTu.

O6o0maromnee NOBTOPEeHNE

Poner ¢usuku u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COITMAIBHOM M 3TUUYECKOU cdepax MeaTeIbHOCTH YeJIoBeKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJb (PU3HMUECKON Teopuu
B (GOpMHpPOBAaHWUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

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

Mesicnpeomemnvle noHsamusi, 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 IPOEKUMHU HAa OCH KOOPAMHAT, CIOXEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (hUryp n 00bEMa Ted.

buonoeus: »snekTpuyeckue SIBICHUS B KUBOM MpUpOJAE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, IEUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUsl KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



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

Texnonozcua: JHMHUM DIEKTpONEpPENAd, TEHEPATOpP IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAs II€4b, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaTr, BOJIOKOHHAas OITHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHus (6a30BbIA YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHHUE CICAYIONTUX
JUYHOCTHBIX, METANIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YyJbTATHl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYalIIMUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, paclIupeHUue >XKU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3alli OCHOBHBIX HaINpaBICHUUN
BOCITUTATEIILHON JICSITEIIbHOCTH, B TOM YKCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh IPaKTAHCKON MO3UITUN 00yUYarOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0I1ecTBa, y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAlMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3MKH HA IPOTSX)KEHUH BCEH KU3HU;

6) 3K0J10rH4ecKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

pacHIMpeHre OIbITa JIeATeIbHOCTH 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 NHNBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETFHO  (DOPMYJIIHPOBaTh W aKTyalM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh IENU JEATEeIHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUI IEITEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEagbHOTO,
BUPTYaJILHOTO 1 KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBarejbCcKue AelCTBUA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHOU AESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3aja4 (PU3MYecKoro coaep)kaHus, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3MYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHUCJIE MPU CO3JaHUU Y4E€OHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOAUTh apryMEHTHI JUIs J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadd  pPe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIHpPOBaTh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
AESTEILHOCTH, B TOM YHCJIC IPU U3YUYECHUHN (PUNKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (QU3UKE B MPAKTUYECKYID 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COIEPIKAaHUS U3
UCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio MH(OOPMALKUU Pa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aja4 ¢ CcoOJrofiecHHEeM TpeOOBaHMM HPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, pPEecypcocOepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYLIECTBIIATh OOIIEHME Ha Yypokax (U3UKK ©U BO  BHE-ypOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUMKTHBIX CUTyalldd W  CMsI4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3jaraTb CBOXO TOUYKY 3pPEHHUSA C MUCIIOIB30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JEUCTBUA MO €€ TOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUM,
pacupenensaTh poiu € Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa W KaXJOTr0 y4YaCTHMKAa KOMAaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAaThb WAECU C IIO3ULUHU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YYeOHbIe JeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH
Gu3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIFHO COCTABJISITh IJIAH PEHICHUS PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIMpATh paMKHU y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(GU3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTELJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOM  pediekcuu Kak  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBaAHUI;



UCITOJIB30BaTh MPHUEMBI pe(ICKCHH IS OIEHKH CUTYaIldd, BEIOOpA BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NPHHHUMATHh PEIICHUS IO UX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI W apryMEHTHl APYTHX TIPH aHAJM3e PEe3yJIbTaTOB
NEeSATEHHOCTH;

NPUHUMATH ce0s1, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHl APYTHX TIPH aHAJM3e PEe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA ONMINOKH.

B mporecce qOoCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAOIar afoIIHHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOITMOHAJIBHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAIIBLHON Cepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIFOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHUpPOBATHCA K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE JEeHCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
IpYTHX, YYUTBIBATh €ro TPH OCYIIECTBIEHWU OOILIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBISITh UHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojiab U MECTO (PU3NKUA B (POpMHUpPOBAHUU
COBPEMEHHOM HAy4yHOW KAapTUHBI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B TPAKTUUECKOU AEATEILHOCTH JIFOJICH;

YUHUTHIBaTh TPAHUIIBl TNPUMEHEHHUS] H3YYEHHBIX (U3UYECKUX MOJENEeH:
MarepualibHasi TOYKa, HHEpIUabHAasl CUCTEMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUIAKOCTEHM W TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHur PU3NYECKUX 3a/1a4;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TEeJ, JBI)KCHUE IO OKPYXHOCTH, HHEpLHS,
B3auMojiericTBue Tel, Auddy3usi, OpOyHOBCKOE JIBIXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKIACHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPECHHE, KOHJEHCAIMS, TUIaBJICHUE, KPUCTALIM3AIUs, KUICHHE,
BJIQYKHOCTbh BO3/TyXa, MOBBIIICHUE JIABJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY MapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3yS (Pu3nueckue BETUYHHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KMHETUYEeCKasi YHEPTUsl, MOTCHI[MATbHAS DHEPrUs, MEXaHUYeCcKasl
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPH ONUCAHUM TPABUIBLHO TPAKTOBATH
(GU3UYECKUI CMBIC HCIOJIb3YEeMbIX BEIWYHH, WX OOO3HAUCHWUS] W EIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJTMYMHAMH,

OTMHUCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIJIOBBIC SIBJICHUS,
UCTIONB3Yad (U3MYECKUE BEIMYUHBI: JaBlCHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasl SHEPrUsl XaOTHYECKOTO JABUIKEHHS MOJIEKYJI, CpEIHEKBaApaTHUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TMOJIE3HOTO JIEWCTBHSI TEIUJIOBOTO JBUTATENsl; MpPU OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIHOJIB3yEeMbIX BEJIWYUH, HX
o0O3HaueHUs] W EAUHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JITAHHYIO
(Gu3MYECKYI0 BEIIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIE FJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U IIIEKTPUUECKHE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UYECKHE BEIWYUHBI: dJEKTPUUECKUN 3apsi,
ANEKTPUUYECKOE T0JIe, HAPSIKEHHOCTH MMOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIHUAJIOB;
IpU ONMHUCAHWHM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT MCIOIb3yEeMbIX
BEIIUYMH, WX OOO3HAYCHWs] W CJAWHMIIBL, YKa3biBaTh (HOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKuE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHUYECKONW HHEPruM, 3aKOH COXPAHEHMsS HMIIYJbCa,
MPUHIHUIT CYNEPHO3UIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPHI0 CTPOEHHUS BEUIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsija, 3akoH KysioHa, npu 3TOM pasiinyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIIHI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMILI JCHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCIOBHS MX O€30MacHOTO WCIIONH30BAHUS B
MOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAHHMIO (PU3WYSCKHUX SIBICHUH U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHH, IMPU ITOM
dbopmynupoBaTh MpodlieMy/3aqadyy U TUNOTE3y Y4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOAHWTH OMBIT MU
(GopMyIHpPOBATH BEIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYSCKUX BEIUYUH, TIPU
STOM BBIOMpATh ONTHUMAJBHBIH CIOCOO W3MEpPEHUS W HUCIOJIB30BaTh W3BECTHHIC
METOJIbI OIIEHKH IMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIIMYMHAMU  C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCHpPOBaTh PE3yJbTAaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYHUH B
BUJIE TAOJUIT U TpaMKOB, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

coOrO/IaTh MpaBuiIa OE€30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHHA B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOMpPATh (HU3NYECKYIO MOJCNb, BBIACIATh (U3UUCCKUE BEIUYMHBI B (HOPMYJIBI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PAcU€Thl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYeHUSI (PU3UUECKON BETUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/la4i: BHICTPANBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJIAPHON WH(GOPMAIINH, TTOTYyYECHHON 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKHUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

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



YCTPOMCTBAMHU, JJISI COXPAHEHUS 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHINOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBaTh palbOTy TPYIIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAaHJAAPTHBIX CUTYyaIlUsX, aJICKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MeCTO (Pu3NKd B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUH, B MPAKTUYECKOW MEATCIBHOCTH JIIOJACH, IEIOCTHOCTh M E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] HU3YYCHHBIX (PUBMYECKUX MOJICIICH:
TOYCUHBIN AIEKTPUUYCCKHUM 3apsi, JIyd CBETa, TOUCUHBINM UCTOYHUK CBETA, si/IepHas
MOJICJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MPH PEIICHUH (PU3HYECKUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHU M KBAHTOBOW (PM3HMKHU: dJIEKTpUUECKasi TPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE IEWUCTBHS TOKa, B3aHMMOJIECHCTBUE
MAarHuTOB, DJIEKTPOMArHUTHAasT WHAYKUUS, JEWCTBHE MArHUTHOrO TIOJS HA
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMarHUTHbIE KoJieOaHUs U
BOJIHBI, TPAMOJIMHEIHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHS CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CIEKTpa aTomMa BOJIOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
PaauOaKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  DPA3IW4YHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKHE BEITUUUHBI:
ANEKTPUUYECKUI 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, SJIEKTPUUECKOE
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIHMST MarHUTHOrO mMojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpPUoJ U YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpoOIecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJyieOaHuM, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBIC HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTrUMU
BEJINYMHAMU;



ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SBJIEHUS W IPOLECCHI, HCHOIb3YS
(u3nuecKre BEIMYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUsd U UMIYJbC (DOTOHA, IEPUOJ TOJTypacHana, IHEPrusl CBA3U
aTOMHBIX SIZIEp, TpPU OMUCAHUM TMPABWIBHO TPAKTOBAaTh (HUIUUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OO0O3HAUCHUS U CJUHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHAIM3UPOBATH (PU3UYECKHUE MPOILECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH J[xoyns—JleHma, 3aKOH 3JE€KTPOMarHUTHOU
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOT0 pacupOCTPAHEHHs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHHa s doTorddexra,
3aKOH COXPAHEHMsSI DHEPrUH, 3aKOH COXPaHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOT0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hclia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHE M YCJIOBHUS (TpaHUIBI, O0JaCTH)
IPUMEHUMOCTH;

OTpeIeNIATh HAIIPaBJIeHHEe BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cujibl Amniepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh MpodiieMy/3amadyy M TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYIOBaHMS, TPOBOIUTH OMNBIT H
(bopMynHpOBaTH BEIBOJBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HUCIOJIH30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C  HCIHOJb30BAHUEM
OPSMBIX HM3MEPEHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOMBI IO PE3yIbTaTaM MCCIIECIOBAHNUS,

co0roaTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIEIOBAHHUMA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THbe 3a7ayd C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIOIb3Yys (GU3UYECKHE 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOJAEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe ISl €€ pEelIeHUs, NPOBOAUTH PAcy€Thl U OLICHUBATh PEaTbHOCTb
MOJIYYEHHOI'0 3HaYeHUs (PU3HYECKOU BEINYUHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pPACCYXICHUI C OMOpOoM Ha M3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIIOHHBIE TEXHOJOTUHU JUIsl IOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TpeJICTaBICHUsI y4eOHOM M HAYYHO-TIOMYJIApHON MHGOpPMALIMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHIMUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX O€30MAaCHOIO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Il COXPAHEHUS 3JI0POBbSI U COOJIIOJECHUSI HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKpY’Kalollel cpeie;

paboTaTh B TIpyHIE C BHIIOJHEHUEM pA3IUYHBIX COLIMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPa0OTy TIpyHNbl, PALMOHAIBHO paCHpenesaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB TPYIIIIHI B PEIIEHNE pacCMaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DU3UKA U METO/Ibl HAYUHOI'O TIO3HAHMUSA
bu6mmorexa [IOK
1.1 ®dwu3muKa 1 METO/IbI HAYYHOTO TIO3HAHUS 2 0 0 httos://m.eds00.ru/ 741572
Hroro mo pazmeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHUS 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 0 1 bubnunoreka [JOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTMHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 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 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIUYHBIX 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
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1. JIEKTPOAUHAMMUKA
11 MarunuTHo€ 1oJjie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKue 1 AIEKTPOMarHUTHbIE 9 0 1 bubnuorexa [JOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHn4ecKue 1 3IEKTPOMarHUTHbIE 5 1 0 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onritka 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24
Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI crIelIMAIBHOW TEOPUU 4 1 0 bubnnorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 6 0 0 https://m.edsoo.ru/7f41ca7c
4.2 Crpoenue aToma 4 0 0 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 SApO

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

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUU U aCTPO(UZUKHI 7 Et?riﬂ;l r(T)lTeecIi(sE:)(I)_.[ r(als f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBILAIOUIEE IIOBTOPEHUE

6.1 O6o01raroriee MOBTOPEHHE 4 l:tlfrfsnlpll r%f:c;;ig :3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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
ara u@poBbie
Ne i/ Tema ypoka A i pp
Bcero U3ydeHHs o0pa3oBaTtejibHbIE
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI ITO3HAHUSI OKPYKAOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopmMupoBaHun
2 COBpPEMEHHOM Sa HOM K(i IT)I/IHS MHpa, B 1 bubmorera [JOK
p . i p Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETLHOCTH JIFOICH
Mexannueckoe IBMKEHHUE.
OTHOCHTENBHOCTh MEXaHHUYECKOTO bubnuorexa [JOK
3 1
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpPHOE NTPAMOIMHEHHOE JBUKEHUE 1 bubmmorexa [TOK
P P s https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPAMOIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOosiHOE majeHue. Y CKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO MMaIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxeHue. [[prxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHuun otHOCUTENBHOCTH ["anunest.
8 HWuepnunanbable cucteMbl oTcdeTta. IlepBoii 1 bubmiorexa [IOK
P P https://m.edsoo.ru/ff0c3bed
3akoH HrroTOHA
9 Macca tena. Cuna. [Ipunnun 1 bubnuorexa [IOK



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

Cynepno3uuuu cuil. Bropoi 3akoH
HeroTona [y1s1 MaTepUabHON TOYKH

https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproTOHA 17151 MaTeprUaIbHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BCeMHUPHOTO TsaroTeHus. Cuia bubnuorexa [JOK
TsKecTH. [lepBasg KocMHu4deckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna octH. 3akoH ['yka. Bec tena
yupyr YK https://m.edsoo.ru/ff0c3e18
Cunna tpeans. Koadbdumment tpeaus. Cruna
13 com OT];I)/IBJ'IeHI/ISI 1| (11)/1(1))1BI/I)KGHI/II/II) Tena B bubmorexa HOK
P p https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WIIH Ta3e
[TocrymarensHOE 1 BpamareabHOe
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO TEa. bu6mmoreka [JOK
MowmeHT cunsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
Nmnynbc MaTepuanbHOM TOYKHA, CHCTEMBI
15 MaTepUalbHbIX TOUEK. VIMITyJIbC CHITBI. bubnuoreka [JOK
3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTepUalibHOW ToukH. Teopema 00 bubmorexa LOK
P 3 O, e0p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUU
[ToTennmanpsHas sueprus. [loTeHnmansHas
17 SHEprus ynpyro neopMupoOBaHHOM bubnmoreka [JOK
npyXuHbl. [loTeHManbpHas 3Heprus Tenna https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIH
18 [ToreHmanbHbIC U HETIOTEHITUATILHBIC bubmuoreka [JOK

cuibl. CBS3b pa6OTLI HCIMMOTCHIIMAJIBbHBIX

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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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CHUJI C U3MEHEHUEM MEXaHU4ECKOM SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUH

19

JlaboparopHas padota «lccrnenoanme
CBiA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHUYECKOW SHEPTUHU TeJla Ha TPUMEPE
PaCTSKEHUS PE3MHOBOTO KI'yTa

20

KontponbHas padorta no teme
«Kunemaruka. JIlunamuka. 3akoHbI
COXPAHEHHUS B MEXaHUKE

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

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
newkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

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

23

Macca mousiekyi. KonndecTBo BeniecTna.
[Toctosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa u eé
n3Mepenue. [llkana remneparyp Llenscus

25

WUneanpusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TeMrepaTypa Kak Mepa
CpPEeIHEH KUHETUYECKON SHEPIUU IBUKCHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. I'a30BEIC 3aKOHBI

28

Jlaboparopnas pabdota «MccnenoBanue



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

3aBUCHMOCTHU MEXJY ITapaMeTpaMu
COCTOSIHUSA PA3PEKCHHOIO Ia3ay

H3ormporiecchl B HI€aIbHOM ra3e u ux

bu6mmoreka [IOK

29
rpadudeckoe mpencTaBlieHIe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHEprus TepMOJMHAMUYECKON
CUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI.
30 KonudecTBo TemioTer u pabora brbmmorexa [OK
p ' https://m.edsoo.ru/ff0c5952
BuyTtpennsis sHeprus 0JHOaATOMHOTO
UJIeTbHOTO Ta3a
bu6mmoreka [IOK
31 B
HARL TERAOTepenatn https://m.edsoo.ru/ff0c5¢c36
VY nenbpHas TETIOEMKOCTH BEIIIECTBA.
32 KonundecTBo TemIoTH MpH TeIIonepeaayde bubmmorexa [OK
. p pestate. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Tpolecc
33 [TepBrIil 3aKOH TEPMOJAMHAMUKY U €TO bubnuoreka [JOK
MPUMEHEHHE K U30IPOIECCaM https://m.edsoo.ru/ff0c5efc
Heo6patumocTh Mpo1ieccoB B MpUpo/Ie. bubnuoreka [JOK
34 N
BTopoii 3ak0OH TepMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicrBus u K11 renoBoit bubnuoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapuo u ero KITJ1
37 DKOJOTHYECKHEe MPoOIEeMBI
TEIUIOHEPTETUKHI
38 O6o6maromuit ypok «MonekynspHas bubnuoreka [JOK
¢u3nka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabdora no teme Eufs OK
39 «MonekynspHas ¢puzuka. OCHOBBI nommorexa L

TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5efc
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[TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
40
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
41 AOcom0THAS 1 OTHOCUTEIbHAS BIAXKHOCTh bu6mmoreka [IOK
BO3ayxa. HacelleHHbIN nap https://m.edsoo.ru/ff0c64d8
TBépnoe rteno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPOIIHS CBOMCTB bubnuorexa [JOK
KpucTauioB. JKuaKue KpuCTauIbl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepralIbl
43 [InaBnenne n kpucraumsanus. Y aeibHas bubnuorexa [JOK
TeruioTa miasiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHue TeroBoro 6amaHca
p https://m.edsoo.ru/ff0c6820
45 OnekTpusanus Ten. DIEeKTPUIECKUN 3apsil. bubmuorexa [JOK
JIBa BUJa AIEKTPUUECKUX 3aPsJI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOTHUKY, IUANEKTPUKU U
46 nfn ILOBOI[HI;IHKI/I 33K£H COXpaHEeHUs bubnnorexa LIOK
yrp i P https://m.edsoo.ru/ffOcébcc
ANIEKTPUYECKOTO 3apsiia
47 B3aumoperictue 3apsanoB. 3akoH Kynona. bubnuoreka [JOK
ToueuHbIil 3IEKTPUYECKUN 3apsi]T https://m.edsoo.ru/ffOc6ces
Hanpsk€HHOCTD 2JIEKTPUUECKOTO TOJIS.
48 [IpuHIMT Cyneprno3uIny AEKTPHIECKUX bubmorexa HOK
P N yHep . P https://m.edsoo.ru/ffOc6df2
nosie. JInHum HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTHueCcKOro moJsl. bubnunoreka [JOK
IToTenmnuan. Pa3HocTh IOTEHIIUAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3J'IpeKT i[)CTaTI/ILIeIlKOM nonIe Bubmorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnexkTpuueckasi MIpOHUILIAEMOCTh
51 OnexrpoéMkocts. Kongencarop bubnuorexa [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

OneKTpOEMKOCTb INIOCKOTO KOHJEHCATOPa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast padota "M3mepenue
ANIEKTPOEMKOCTH KOHIeHcaTopa”

54

[TpuHIMIT AEHCTBUSA U TPUMEHEHHE
KOHJIEHCATOPOB, KOITMPOBAIHLHOTO
amnmapara, CTpyMHOTO IIpUHTEpA.
DNeKTpoCcTaTUYECKas 3aluTa. 3a3eMICHIE
ANEKTPOTPUOOPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. CHita
toka. Hanpsixenne. ConpoTuBieHue. 3aKkOH
Oma 7151 yyacTka 1nenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOIHUKOB.
JlabGopaTtopHas pabota «3ydeHue
CMEIIAHHOTO COEJIMHEHHSI PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 715 TOTHOM (3aMKHYTOH)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJIC UCTOYHHMKA TOKA U €TO0
BHYTPEHHETO COTPOTUBIICHUS

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

59

DNeKTpOHHAs: IPOBOIUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COTIPOTHBIICHUS
METaJUIOB OT TeMIIEPATYpHI.
CBepxnpoBOIUMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnexTpuueckuil Tok B Bakyyme. CBolicTBa

60 1
AJIEKTPOHHBIX MYYKOB
IlonynpoBoJHHUKH, MX COOCTBEHHAS U
61 I I/H\}/;:fHaﬂi oBoauMOCTh. CBoO¥iCcTBA p—N- 1 bubmorexa HOK
p P ' P https://m.edsoo.ru/ff0c84ae
nepexo/a. [loaynpoBoHUKOBBIE TPHUOOPHI
DNEKTPUUECKUN TOK B paCTBOpax u
paciuiaBax 3JI€KTPOJIUTOB. bubnuotexa [JOK
62 1
DNEeKTPOTUTHIECKAs TUCCOIIUAIIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DIIEKTPUYECKHI TOK B ra3ax.
. . bubnuorexa [JOK
63 CaMOCTOSATEIbHBIA U HECAMOCTOSTCIBHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monaus. [1nazma
DnexTpuyeckre Npubopsl U yCTPOUCTBA U
64 UX I Ef)KTI/I‘IeCKOGII)'I I/Il\feHeHZIe I;'I aBHIIa 1 bubmmorexa [TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. bu6mmoreka [JOK
65 O6o0marmuii ypok «JeKTpOIMHAMUKAY 1 htts://m.edsoo.ru/f0c88be
KountponsHas pabdora no teme
66 «Qnekrpocratuka. [locTossHHBIN 1 bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKU B pa3InuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHriit ypok. KontponbHas paboTa mo 1 bubnuoreka [JOK
Teme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O600IIarONIH YPOK 1O 1 bubnuoreka [IOK
teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
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
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue i[:;:eﬂnﬂ :)Igg)al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypesI

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 0 0 bubmmoreka [IOK
Bextop MaruuTHOM HHAYKIUU. JInHUI https://m.edsoo.ru/ff0c9778
MarHATHON MHIYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 0 0 bu6morekxa [IOK
B3anmopaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK C TOKOM. Cuita Ammepa.
JlaGopaTtopHnas pabota bubnunoreka [JOK

4 . 1 0 1
«UccaenoBanne nelicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»
JleiicTBre MarHUTHOTO TOJIS Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHUILY. 1 0 0 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkrpoMarHuTHas MHAyKuus. [Totok

6 BEKTOpa MarHUTHOM unaykuu. J/C 1 0 0

HWHIAYKIHUU. 3akoH BHGKTpOMaTHHTHOﬁ



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

nHaykuuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HUHIAYKIIUHU >

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. J[C caMOMHIYKINH.
DHeprusi MAarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTBHI, EKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs 1I€Yb

10

O6o06maromuii ypok «MarauTHoe
moJie. DIEKTPOMAarHUTHAS HHIYKITHSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarauTHo€ II0JI€E.
DNeKTpOMarHuTHasK HHIYKITHS

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

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUI.
[IpeBpaienue sueprun

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MaJbIX KoseOaHui Tpy3a Ha
HUTH OT JUTMHBI HUTU M MaccChl rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUA SQHCPTUH B UACATIBHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

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

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTBYyIOIee 3HAaUEHUE CUITBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTro,
nepenava u norpedieHue
ANIEKTPUYECKOM SHEPTUn

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUUECKOT0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 3JIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynpeTypa ncnosib30BaHus
IEKTPOIHEPTHH B TIOBCETHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U MPOJOTBHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana brbmmorexa [OK
p ’ https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pazpurue cpeicts
cBs3U. Pagnosiokamus
o5 KontponbHas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJHOPOIHOM CpeJie. bubmuorexa [JOK
ToueuHsblit ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBera. 3aKOHbI
27 oTpaxeHus cera. [loctpoenue Bubmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHMil B IIJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
)8 BHYTpeHHee oTpaxkeHue. [Ipenenbublii bubnunoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTPAKEHUS
29 JIaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
[IOKa3aTels IPEIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue nzoOpakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenu4ueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnenoBanue CBOMCTB
M300paXeHUI B JTMH3AX)
Hucnepcus cera. CIIOXHBIN COCTaB
32 6enoro cseta. L{er. JlabopaTopHas
pabora «Habnronenue nucnepcun
CBETa»
33 WnTtepdepenmus creta. Judpaxius bubnnorexa [JOK
ceerta. [ludpakimonnas penéTka https://m.edsoo.ru/ff0ced22
34 [TorrepeqHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckne MpuOOPHI M yCTPONUCTBA U
YCIIOBHS UX 0€30MMaCHOTO TPUMEHEHUS
['panuIBl MPUMEHUMOCTH
36 KJ1accuyecko Mmexanuku. [loctynats bubmuorexa [JOK
CIIeIMaJIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. Bu6 OK
nonroTeKa
37 3amenyieHne BpEMEHHU B COKpaIleHHE 1
J— https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PENSATUBUCTCKON Eufs OK
. nonroTeKa
38 yacTUIbl. CBA3b MACChI C SHEPTHUEN U 1
5 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponpHas padora «OnTHKa. Eu6 OK
. nonroTeKa
39 OcHOBBI crielManbHOM TEOPUHU 1

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIBC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bubmmoreka [IOK
41 oto3ddekra. O A.T.
poroodexr HBITRL https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHne
42 9171HHIT€§H& nnq;q)(bomaq)(gema brommorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JaBnenue cBeta. OnbiTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPAaKTUYECKOE MMPUMECHCHHE:
44
(dhoTormeMenT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemienne 3agau o treme «J€MEHTHI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogenrs atoma Tomcona. OnbITE
46 Pezepdopna o paccesHuio a-4actu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubnuoreka [JOK
47 I1 b
OCTYIIaThl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exone aTOMEIlH co H(;ll)"O OBHS bubmiorexa LOK
p pEXOA . A P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Jpyroil. Buasl ciekTpoB
BoanoBbIe cBOlicTBa yacTuil. BoiaHbI
. bubnmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJlu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JIYUCHUC

50

OTKpbITHE paTMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa mo onpexnenennio cocraBa
PAAOAKTUBHOI'O U3ITYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BinusHue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-usnydeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpanuy 1eMEeHTapHBIX YaCTHII.
Kpyrasiit ctonn «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3MuecKoi KapTUHBI MUPAY

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

55

Bun 3Bé3nnoro neba. Co3Be3us,
SIpKUE 3BE3/IBI, TUIAHETHI, UX BUIAUMOC
nexenne. CoJIHEYHAsT CHCTEMA

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun ConHua u 3B€371



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/Ibl, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sBosonnu CoJiHIA U 3BE3]]

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['amaktuku. YE€pHble
JIBIPBI B SI7Jpax rajiakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznydyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTPOHOMUHT

61

KonTtponbHas pabota « 37eMeHThI
ACTPOHOMHUHU U acTPOUZUKI»

62

O6o06matomuii ypok. Ponb ¢puszuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax IesaTeTbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Posb u mecto
(U3UKU U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTUHE MHUPA

64

O6o6maromuit ypox. Poib
¢u3nyeckoit Teopuu B GOpMUPOBAHUU
MPEJCTaBICHUN O PU3UIECKOM
KapTUHE MHpa




O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHUpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTABICHUI O IPUPOJIE
66 PesepBHBbI ypok. MaruutHoe noJe. 1
DneKTpOMarHUTHast UHIYKIINS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CTIEMANBHON TEOpUH 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6mmorexa [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [TappentreBoit H.A., Akunonepnoe oOmectBo «M31arenbeTBo
«IIpocsewenue»

» Guzuka, 11 kiace/ Msxkumes I'.J1., Byxosues b.b., Uapyrun B.M. nox
penakuueit [lappentreBoit H.A., Akunoneptaoe o0iectBo «M31arenbeTBo
«ITpocsemienue»
®dusmka, 11 knace/ Kacesinos B.A., O011ecTBO ¢ orpaHuYeHHON
O0TBeTCTBEHHOCTHIO «JIPODAY; AxkuimonepHoe o61ecTBo «M31aTeascTBO

«HpOCBGHICHI/IG»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

1. ®usuka. Paboune nmporpammel. [IpeamerHas muHUs y9eOHHUKOB CEpUU
«Kaccuueckuii

Kypc».10—11 xmacco! : yaeb. nmocooue aist 001ieo0pa3oBaT. opranuzaiuii / A.
B. laranuna.

- M. : [IpocBemenne, 2023.

2. Msxumes I'. S1. ®usmka. 11 kimacce: yue6. mis o0mieo0pa3oBaTeIbHBIX
OpraHU3aIUK:

0a3oBbIii 1 yrayour. ypouu /I'. SI.Mskumes, b. b. byxosues, B.M. Yapyrun; nox
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