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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUU K pe3ysibTaTaMm
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COQO, a Ttakxke c yuéroMm (enepanbHOM paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMIUU TMpernojaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaIn3yIoIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOyudatomuxcs 10-11 kinacco npu o0ydyenun
ux (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOJAXO0/A.
[Iporpamma no ¢pusuke coorsercTByeT Tpedboanusm GI'OC COO k maHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0Y4YeHHs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHBIX CBsi3ed (PU3UKH C
€CTECTBEHHO-HAYYHBIMH yU4E€OHBIMH IIpeIMeTaMu. B Hell onpeensitoTcsi OCHOBHBIE
e U3ydeHust (GU3MKU Ha YPOBHE CpeJHEro odiiero o0pa3oBaHus, MIIaHUPYEMbIe
pe3yNbTaThl  OCBOEHHUSI Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMeTHBIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBbIE Pe3ybTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0ydeHusl.

dusrka Kak Hayka o HaumOosee OOIMMX 3aKOHAX IPUPOJBI, BHICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpykaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri u  acTtpoHoMmed. lcmomb3oBaHME W aKTHBHOE
npUMeHeHne (QU3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B c(pepe SHEepreTUKH, TPAaHCIIOPTA, OCBOEHUSI KOCMOCa,
IIOJIYYEHHsI HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMHU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKKU BHOCUT OCHOBHOM BKJIaJ] B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOyd4arommxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBIH METOJ
MTO3HAHUS [IPU BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBY Kypca pusuku 11t ypoBHSI CpeIHETO 00111ero 00pa30BaHus MOI0KEH
pAA UAEH, KOTOPbIE MOKHO pacCMAaTpUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepuan Kypca (HU3UKH
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHLMANa (PU3UYECKON HAyKH, OCMBICICHUE CBA3M PA3BUTHUSA
($u3KKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HDABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢busuku npejmnoiaraet 3HakoMCTBO
C IIHUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOIMYECKHX MPUIOKEHUN N3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEIACTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHUKH M TEXHOJOTUW, a TaKkxke 00CYXKICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (U3MUeckue Teopuu ((popMHUpOBaAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PUZNYECKON TEOPUH, POIH (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIIEHUAX O MIPUPOJIE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHu3aldd SKCIEPUMEHTANIBHOU AESITEIIbHOCTH 00YyYalolIuXCsl.
J1y1st 6a30BOT0 YpOBHSA Kypca (PU3UKH — 3TO UCIIOJIb30BAaHUE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MpOrpaMMe
no ¢usnke oObEIMHEHBI B OOIIMI CHUCOK YYCHHYECKHX IMPAKTHYECKHUX padoT.
Brienenne B ykazaHHOM TiepeyHe Ja0OpaTOpHBIX paldOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] yYaCTHUKAMHU 00pa30oBaTEIBLHOTO MpoIecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHMPOBAHUS M OCHaIIeHWs kabuHeta (usuku. [Ipu
TOM O0ECHEeYMBAETCS OBJIAJECHUE OOYYAIOIMIMMUCA YMEHHUSMU IPOBOJIUTH
KOCBEHHBIE M3MEPEHHUs, HMCCIECAOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIEasSeTCcsl PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/ad.
[Tpu 3TOM A5t pacU€THBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 3a7]a4 C SIBHO 3a/1aHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIONIME MPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOr0 pas3fesa Kypca, TaK M MHTErpUpys 3HAHUS W3
pa3HbIX pasnesnoB. [y KaueCTBEHHBIX 3aJ1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3MYECKUX SBJICHHM W TMPOILECCOB B OKPYXKAIOUICH
KU3HU, TpeOyrolrue BbIOOpa (Qu3MUecKOW MoAeNHu JJIsi CUTyallud MNPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusiMu GT'OC COO k MaTeprabHO-TEXHUYECKOMY
oOecrieyeHuto y4eOHOro mpouecca 0a30Bbl YpOBEHb Kypca (U3HKM Ha YPOBHE
cpeaHero oOiero o0pa3oBaHUsSl JOJMKEH H3ydaThbCsl B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBHUAX HMHTETPUPOBAHHOIO KaOMHETa NPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKIa. B xabuHeTe QU3MKU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IIo
($u3HKe YUEHUYECKUX IPAKTUUECKUX padOT U TEMOHCTPALIMOHHOE 000pYI0BaHHUE.

JleMoHcTpanimoHHOe Oo0opyaoBaHue (opMHUpYETCS B COOTBETCTBUM C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECNEeYMBAET IMOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIYEBbIX JIEMOHCTpalui s
UCCJICIOBAHUS  M3y4YaeMbIX  SIBIEHUH W  MPOLECCOB, ASMIUPUYECKUX U
(dyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyqOBaHME I YYEHUYECKUX MPAKTHUYECKUX pPadOT
dopMupyetcst B BUAE TEMAaTUYECKUX KOMILUIEKTOB M OOECIEeUMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TeMaThdeckue KOMILIEKThI
71a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX J1abOpaTOpHil.

OCHOBHBIMH LIEJISIMU U3Y4YEeHUsI (PU3UKHU B 00111eM 0OPa30BAHUH SIBIISIOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJIEHHS OOy4YaroIUXCsl K Hay4dHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHUE HUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs U (popMHUpOBaHHE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOIIUM SIBJICHUSIM;

e ($opMHpOBaHNE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjIbTaTa U3yuyeHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e (dopMUpOBaHHE YMEHUH OOBSACHATH SIBJIEHUS C HCIOJIb30BAaHUEM
(¢u3nyecKux 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (GopMUpOBaHHE TPEACTABICHUNA O pod (DU3UKU AN PA3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejed 00ecrnednBaeTcsl peleHueM CIEAYOIUX 3a1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETEeHHE CUCTEMbI 3HaHUN 00 O0IINX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpHUAX, BKJIIOYAas MEXaHHMKY, MOJIEKYSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHATh TEOPETHYECKHE 3HAHUS NI
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U IS TPUHATHUS
MPAKTUYECKUX PELICHUH B IOBCEIHEBHOM KHU3HU;



e OCBOECHHME CIOCOOOB pEHIeHUS PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MOJENbl, 3a1ady, MNOAPa3yMEBAIOLUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHLMUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHaliM3a M MHTEpHpeTaluu uHdOopMaium,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUM VISl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenune ¢usuxu (6a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE IMEepeyYeHb JTa0OpaTOPHBIX M
MPaKTUYECKUX paldOT SBIAECTCS PEKOMEHJIOBAHHBIM, YYHUTEIbh JIEJIAa€T BBIOOD
mpoBeAcHUsT JIabOpaTOPHBIX pPAObOT W OMNBITOB C YYETOM WHIWBHIYaJTbHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®uszuka — Hayka o npupoze. Hayuynble MeTOAbl MO3HAHUS OKPYXKAIOLIETO
Mupa. PoJib 3kcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUSA IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckue 3aKOHbI U TeOpHH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKeHHE. OTHOCUTEILHOCTh MEXAHMYECKOTO JIBUYKCHMS.
Cucrema orcuéra. TpaekTopus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuposmmHeitHoe neuxeHue. JBukeHne MaTepuaibHOM TOYKHU MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAsA CKOPOCTh.
ITepuon u wactora obpamenus. LleHTpocTpeMUuTeIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOMCTBA M NPAKTUUECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopaens cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[Ipeobpa3oBaHue IBMKEHUI C HCTIOJIB30BAHUEM TPOCTHIX MEXaHHU3MOB.

[TageHue Tes B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBrkeHUs Tesla, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocutensHocTH  ['amumes.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiniuu cui. Bropoii 3akon HerotoHa j1st
MatepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsiroreHusa. Cuma Tsbkectd. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoyibxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIMIHUX B MNPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.

NMnynbC cuiabl U1 U3MEHEHUE UMIYJIbCa Tela. 3aKOH COXPAaHEHHS HUMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckast sHeprusi mMarepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nedopMupoBaHHOM NIpykuHBL. [loTeHIIMaNbHAS YHEPTUSI TeJla BOJIMU3U MOBEPXHOCTU
3emiu.

[loTeHnpanbHple W HEMOTEHIMAJIbHBIC  CHJIBI. CBs3b  paboThI
HEIMOTEHIIUAJIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON DPHEPTUH CUCTEMBI TEJl. 3aKOH
COXpaHEHHMs] MEXaHUYECKOU dYHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
NPY>XKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, 1a60pamopHvie pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u padOTHl CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep NBWKECHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DHEPIMU TEIUIOBOIO JBWKEHUA dvactull rasza. Illkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U IMPAKTUYECKOE TIPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS HMACAIBHOIO TIasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSII SHEPTUs TEPMOJUHAMHUYECKOU
CUCTEMBI U criocoObl €€ m3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mipomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKOHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJIE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEpPTHUM B TEIUIOBBIX MammHax. KodpduimeHT mosie3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: JIBUTATElb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

N3MmeHeHre BHYTpPEHHEW 3HEpruu Teia MpU COBEPIIEHUU paOOTHI: BBLIET
npoOKu U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3pupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEpruu (TeMmrepaTyphl) Tejia IMpH Terlonepenaye.

OnpIT N0 a1nadaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATEIII BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JBUTATESL.

Vuenuueckuii oxcnepumenm, 1abopamopHsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeutecmea. Dazosvie nepexoovl

[TapooOpaszoBanue u KoHjeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIAXKHOCTh BO3AyXa. HacellleHHbId map. YaenbHas TeIIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJuIM3anus. Y aenbHas TerioTa miaasinenus. Cyonumanus.

VYpaBHeHue TeroBoro OangaHca.

TexHnueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBolicTBa HaCBIIICHHBIX [TAPOB.

Kunenue npy NOHM>XEHHOM JIABJICHUH.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHus U IJIaBJI€HUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCcTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HN3mepeHnre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DnekTpoaMHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpuzanus Tei. JNeKTpUIecKui 3apsj. J(Ba BUga AIEKTPUUECKUX 3apsIOB.
[IpoBoAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUUECKUAN 3apsii.
Onektpuueckoe moJsie. Hanpspk€HHOCTh  3iekTpuyeckoro mojisa.  [Ipuniun



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJeU. JIMHUKM HaANpPs:KEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cun anextpocraruueckoro moist. [lorenuuan. Pa3nocTs moTeHIMATIOB.
[IpoBOJHMKH W AWAIEKTPUKA B 3JIEKTPOCTATUUECKOM TMojie. JuanmexTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTpOocTaTHUecKas 3alluTa, 3a3€MJICHHE JJIEKTPOIpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOIIAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEIBHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma 115t MOJTHOM (3aMKHYTOM ) AsieKTpudeckoi nenu. KopoTkoe 3ambikaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHT TOK B  pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3.



DIJIEKTpUYECKUI TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepualia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoABUKYyIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpEaud, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUAKOCTEN U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAs  JUCCOLMALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTB BO3/yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHsT B TEXHUKE, MOMIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), IBUTaTEb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
[IOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE D3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[TocTtosiHHbIE MarHuTHL. B3anmoaeiicTBUE TOCTOSSHHBIX MAarHUTOB. MaruHuTHoe
nosie. Bektop MaruuTHOM MHAYKIMU. [[puHIMN Cynepno3uIMi MarHUTHBIX MOJICH.
JluHMM MarHuTHOW WHAYKOUH. KapTWHA JWMHUA MArHUTHOM WHIYKIMU I1OJISI
NOCTOSIHHBIX MAarHUTOB.

MarnutHOe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNA HWHIYKUHH
MAarHuTHOTO TOJI JJIMHHOTO MPSIMOIO0 NPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KAaTylIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoeicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HampaBJieHUE. [[BrkKeHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJHOM MarHuTHoM Tose. PaGota cuibl JlopeHiia.

SlBneHre 3IIEKTPOMAarHUTHOM HWHAYKIUH. [loTOK BEkTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAsA CHIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NHaykTUBHOCTh.  SIBJIEHME CAMOUMHIYKIMH. ODJIEKTPOABHXKYIIAs  Ccuja
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KoseGanus u BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUSA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsX. BBIHYKIIEHHbIE MEXaHHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TNEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCICTBYIOIIEE 3HAUEHUE CWJIbl TOKa M
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada u MOTpeOICHUE IEKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanue napamMerpoB KoJjieOaTeNbHOW CHUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3TIEKTPOMATrHUTHBIE KOJICOaHUSL.

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

Pe3onanc mnpu mociieqoBaTENbHOM COEIWHEHUH PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanne 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCIEI0BATEIbHO COSUHEHHBIX
KOHJEHCAaTOpa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE BOTHbL

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CxopocTb 3ByKka. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3IyYECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJIH. [[puMeHEeHue 3J1eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycCTpoWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas [HWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne narepdepeHmu u nudpakiini MEXaHUMIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, NPEIIOMIIEHHUE,
noJyispu3anus, IuQpakuus, nHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MTOKA3aTelNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrojg IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

Cobuparoiue u pacceuBarolue JUH3bl. ToHKas TnH3a. POKYCHOE pacCTOSHHE
U ONTHYeCKasi cuia TOHKOM JuH3bl. [locTpoeHue m3o0pakeHuil B COOMPAIONIUX U
paccenBaroluX JuH3ax. PopmyIia TOHKOW JUH3bL. Y BEIUYEHNE, JaBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HUCTOYHHUKH.
VYcnoBuss HaOmOICHUS MAaKCUMYMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB MNpH NaJA€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTryeckue mpudopsl.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIInM CBETa.

Hab6mronenne nudpakimu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL.

[Tommy4yenwue criekTpa ¢ MOMOIIbI0 TUPPAKITUOHHON PETIETKH.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue nokasaTessi MpeaoMICHUs CTEKJIA.



HccnenoBanue cBONCTB N300paXKeHUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI crieIHAIBLHON TEOPUH OTHOCHUTEJIbHOCTH
I'panuLibl MPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTynaTel crienuaibHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DHeprus U UMITyJIbC PEISATUBUCTCKON YACTUIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuKU
®otonsl. ®opmyna [lnanka cBsizu 3Hepruu (HoTOHA C €ro YacTOTON. DHeprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHbBI

doToaddexra. YpapHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue cBera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpoicTBA U MPAKTHUECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pheKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

CBeToano.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanetapnas Mmogmenp aroma. lloctymatel bopa. M3nyuenme u mnornouieHue
(GOTOHOB TpHW mMepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumisl
cnekTpoB. CIEKTp YpOBHEN SHEPrUU aToMa BOJIOPO/IaA.

BosnnoBbie cBoiicTBa yactul. Bomusl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3J1y4YEHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenve nuHe4aThIX CIEKTPOB U3IIYYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaGmronenue muHeiyaToro cnekrpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa no onpeneneHuio coctaBa paiio0akTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrnusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HelTpoHa. HykinonHas mopnens siapa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.
SnepHble peakunu. Jlenenue u cuHTE3 A€P.
Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertobl HAOTIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3aUMOACHCTBUSA. ENMMHCTBO u3nuecKoi KapTUHBI MUpA.
TexHu4eckne yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, snepHbIi peakTop, aToMHas 6omoa.
Ilemoncmpayuu
CU€TYnK HOHU3UPYIOUIUX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 rTOTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUZMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBYDKCHUE.

CoJiiHEUHAs cHcTEMA.

Connne. ComHeuHass akTHUBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTepHUCTUKHU. JlmarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]l TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHe



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U dBotonnu CoyiHIA u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii 1lyte — Hama ['anaktuka. Ilonoxxenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa061a. Pazberanue rajgakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJI0XKEHUsI HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MOMYyMIApUs U SIPKUE 3BE3BI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEeKa, POiIb U MECTO (PU3BUKH U
ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTHHE MHPA, POJib (DU3NUECKOU TEOPUH B
dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKON KapTHHE MUpPa, MECTO (HU3UUECKOM
KapTUHBI MHpa B  OOIIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca gusuku 6a3oBoro ypoBHs B 11 Kilacce OCyIecTBISIETCS C
y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnore3a, (pU3MUEecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIIMU HA OCHU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOJ00MSI TpPEYTroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW TPHUPOAE, KoJeOaTEITbHBIC
JNBH>KEHUS B JKMBOW MPHUPOJIC, ONTHYECKUE SIBJICHUS B )KUBOW NPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pPa30BaHUS KPUCTAINIMUYECKON PEIIETKH, CIIEKTPaIbHbIN aHAN3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonozcua: JWHUM DIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas baTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «PusnMka» Ha ypOBHE CpPEIHETO OOIIEro
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO O0ECHEUYUTH JOCTUXKEHHE CJICIYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MIPESIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JIEATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKHMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIECTBOBATH C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTh POCCUMCKOM rpaXk IaHCKOU MACHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHbIM CHMBOJIAM, JOCTHKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PUBHKH U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIUYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIOYAsl 3CTETUKY HaAyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOT0 BOCTIMTAHMS:



MHTEPEC K pa3IMYHbIM cepaMm NpoPecCUOHATBHON AESITENIbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpbl, OCO3HAHHUE TIJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLLIECTBIICHUE ICMCTBUN B OKPYKAIOILIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs] (PU3HKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEA0BATENbCKYIO IEITEbHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eliCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITENIbBHO  (OpMYyJIMpOBaTH M aKTyallu3UpOBaTh  MPOOJIEMY,
paccmatpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh e ACATECIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTECPUU HUX
JIOCTYKCHUS,
BBIABJISITH  3aKOHOMEPHOCTH W TPOTHUBOpPEYUST B  paccMaTpUBaAEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUATbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCSITETbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH pa0OTy B YCIOBHUAX peabHOT0, BUPTYaTbLHOTO
1 KOMOMHHMPOBAHHOTO B3aWMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUS.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSIMH WU METOJaMU
bu3nUecKol HAyKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalnd, MpPeoO0pa3oBaHUI0O W TPHUMEHECHHI0O B Pa3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJWU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYyIHMPOBAaTH COOCTBEHHBIC 3a/Jadydl B 00pa30OBATEIILHOM
JESTeLHOCTH, B TOM YHCJIE TIPU U3YYCHUU (DU3UKHY;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIJIETh HABBIKAMM IOJIy4€HHUs MHGPOpPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3aLMI0 U MHTEPIpEeTaluio MH(OPMALMK Pa3IUYHbIX BUAOB U (opM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOI0AeHNEeM TPeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30M1aCHOCTHU, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOpM HH()OpMAIMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM HazHAYeHUs MHPOPMAIUH U LEIeBON ayAUTOPUH, BHIOMPAsi ONTUMATbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaThb  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallMii W  CMsrdath
KOH(JIUKTHI,



Pa3sBEPHYTO M JIOTMYHO MU3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IPUHAMATh LM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATH JIEUCTBUA IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacnpenensiTh poid ¢ YY4ETOM MHEHHUM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa U KaXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C [O3ULMU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIJISITh IUIAH PEIICHUS PACUETHBIX UM KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacHIMpATh PaMKU yueOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO JPYIAUIMH B OOJACTH
(bu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TMPH aHAIU3€ pPe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nporiecce mocTHKEHUS TNYHOCTHBIX PE3YJIbTATOB OCBOCHUS MTPOTPaMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHUsS Y O0OydYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUIEKT, TIPEIIOTar Ao HiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHUS COOCTBEHHOM 3MOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTpEMIICHHE K JOCTHXKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €ro TPHU OCYIIECTBICHUU OOIIEHMS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOUYAIOIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy o6yuenus B 10 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3NYECKHX MOJIENCH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas cUcTeMa 0Tcuéra, abCOMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IMPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



ANEKTPOIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJe€HUE TeJl, IBUKEHUE MO OKPYXHOCTH, MHEPIHs, B3aUMOJEUCTBUE
Ten, nuddys3us, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEl,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKJIEHUHU), TEIUIOBOE PABHOBECHE,
WCIIApEHNE, KOHJCHCAIMS, IUIABICHUE, KPUCTAJIM3AIUSA, KUIICHHWE, BIIAXKHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHHS Ta3a NPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBA3b MEXYy IapaMeTpaMy COCTOSIHHUS ra3a B M30IpoLeccax, dJIEKTPU3alus Ted,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBHKEHUE, MUCTOJB3Yysl (DU3NYECKUE BEIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teina, Cuia,
UMITYJIC Tejla, KUHETUYECKash SHEPrusi, MOTCHIMAJIbHAs dHEPrusi, MEXaHU4YecKas
pabora, MexaHMuYecKass MOIIHOCTb; NpPH ONUCAHWW MPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICI HCHOJBb3yEMbIX BEJIMYMH, MX OO0O3HAYEHUs] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3HYECKYIO BEIIMUUHY C JAPYTUMU
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEMJOBHIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONIBb3Yd (U3MUYECKHEe BEIUYMHBI: JaBICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJICKYJ, CpPEAHEKBaJIpaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs HEprusi, pabora rasa,
KO3 (UIIMEHT TO0JIE3HOTO JIeWCTBUSI TEIJIOBOIO JBUTATENs; TMPU OIHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCMONB3YEMBIX BEIUMYHMH, UX
00O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIME JaHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMHU BETUYHUHAM;

ONUCHIBATh U3YYECHHBIEC AIEKTPUUECKHE CBOKMCTBA BEILIECTBA U AIIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTD MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU OINKCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJBb3yEMbIX
BEJIMYMH, UX OOO3HAYEHWS W EIUHUIIbI; yKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIMUIIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsr HeroToHA,
3aKOH COXPaHEHUSI MEXaHWYECKOW JSHEPIuM, 3aKOH COXPAHEHHUsS WMITYJIbCa,
MPUHIUI CYNEPNO3UIUHA CUJ, NPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, EPBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPAaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA, €r0 MaTeMaTHUYE€CKOE BbIpaXXEHUE U YCIOBUSA (TpaHULbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI IEUCTBUSI MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pazinyaTh YCJIOBHUS UX O€30MACHOIO MCMOJb30BaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SBJICHUN H
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh nMpoodiieMy/3a1auy U TUIIOTE3y YI4EOHOTO HKCIIEPUMEHTA, COOMPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000PY/I0BaHUS, TPOBOJUTH OIBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJMYHH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIA CIOCOO M3MEPEHHsS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUPOBaTh PE3YIIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJIE
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUYECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH PAcCUEThl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXACHHM C ONMOpONM Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIIONB30BaTh NIPH PEIICHUH YY€OHBIX 3a/1a4 COBpEMEHHbIE HH(DOPMAIIMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPHPOBAHMSI, HHTEPIIPETAIIMN U TPEJICTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISAPHON WHGOPMAIMH, TOTYYECHHOW W3 Pa3IUYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3HKE B MTOBCETHEBHON KU3HU JIISI
oOecrieueHusi 0€30MacHOCTH TMpU OOpaleHuH C TpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMHU, JISI COXPAHEHHUSI 3I0POBbS U COOIIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTath B TpyHNE C BBHIMOJTHCHHEM pPA3IUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TpyNIbl, palUMOHAIBHO pacCHpelnesiTh OOS3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYyallUAX, aJeKBaTHO OIICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koniy oOyuenus B 11 kiaacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MPUMEpPax Pojb U MECTO (U3NKH B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOACH, IeJIOCTHOCTh U €IUHCTBO
¢u3ndyecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPHUMCHCHHS M3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYECYHBIN AICKTPUUYCCKUH 3apsl, JIyd CBETa, TOUCYHBII UCTOUYHUK CBETA, sACpHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIO siipa MpU pEUIeHUU (PU3NYECKUX
3ajad4;

pacno3HaBath (pu3nMYECcCKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DU3HMKHU: DJIEKTPUUYECKAs] POBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJEHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAs WHAYKIMS, JACWCTBUE MArHUTHOTO TIOJNS Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, JJIEKTPOMarHUTHbIE KoyieOaHUs U
BOJIHBI, MPSAMOJUHEHHOE paclIpOCTpAaHEHUE CBETa, OTPAKEHUE, MpeIOMIICHUE,
uHTepdepenuns, Audpakuuds W MOJApU3AlUsi  CBETa, JUCIEPCUS  CBETA,
dboToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass U HMCKYCCTBEHHAs
PaMOaKTUBHOCTD;

OMKCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYIO  MPOBOJMMOCTH  PAa3IMYHBIX  Cpelo) U
AJIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), MCTHONB3Ys (PU3NYECKUE BEIMYWHBI:
ANEKTPUYUECKHUM 3apsll, CHJIa TOKa, AJIEKTPHUUECKOE HANPSHKEHHE, AJIEKTPUUECKOe
COIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO ToJisi, cuia Amrmepa, cuia JlopeHma, WHIYKTUBHOCTD
KaTyIIKW, SHEPrUsl AJIEKTPUUYECKOI0 M MAarHUTHOTO MOJieH, Mepuoa U 4acToTa
KonebaHuii B KoJeOaTeJbHOM KOHTYpe, 3aps] U CWla TOKa B Ipoliecce
TFapMOHUYECKHX D3JEKTPOMATHUTHBIX KojeOaHHH, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs] CHUJIA JIMH3BI, MPU ONMMCAHUM TPABWIBHO TPAKTOBATH (HhM3MUYECCKUI
CMBICIT HCIIOJNIB3yeMbIX BEIWYHMH, HX OOO3HAUEHUS W EeJUHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSA3BIBAIONTNE TAHHYIO PU3NUYECKYIO BEIHUUHY C IPYTUMU BEIIMUNHAMU;
OMHCHIBATHh HW3YYCHHBIC KBAHTOBBIC SIBICHHUS W TIPOIECCHI, HCIOIB3YS
¢u3nuecKre BEIMYHUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
94acTOTa CBETAa, SHEPTUs U UMITYJILC (POTOHA, IEPHO/] MOTypacmaia, SHEPTUs CBA3H



aATOMHBIX SIIEp, TPU OMUCAHUM TPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTH 3HaUCHUE (PU3NUECKOU BETMUUHBI;

aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOIL3Yys (Puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajliieTbHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOH Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PaclpoCTPaHEHUsS! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHMsI DHEPruH, 3aKOH COXPAHEHMS] MMIYJbCA, 3aKOH COXPAHECHMS
AIIEKTPUUYECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MAacCcOBOI0 4YHcia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAXEHHUE U YCJIOBHUS (TpaHUIlbI, OOJACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINIPaBJIECHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO TOJIsl TIPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh JKCIHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBJICHUN U
IPOIIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX U KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a/1auy U TUIIOTE3y YI4EOHOTO SKCTIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUS, TPOBOJAUTH ONBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPH
TOM BBIOMpATh ONTHUMAIBHBIN CMOCOO M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIE
METOJIbI OLIEHKH MOTPEITHOCTEH U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BETMYMH C UCTIOIB30BAHUEM TIPSIMBIX
MU3MEpPEHUN: TpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKoB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEIACHUU HMCCIEIOBAaHUI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIBCKOH W IMPOEKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aDOPATOPHOIO
000opyI0BaHNS;

pemath pacy€THbIE 3aJaud C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (PU3NYECKYIO MOJECINb, BBIACHITh (PU3NUECKUE BEIUMYUHBI U (POPMYIIHI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOJUTh PAacuéThl M OLECHHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NYECKON BETUUUHBIL;



pellaTh KAYeCTBEHHBIE 3a1a4M: BLICTPauBaTh JIOTHUYECKHA HENPOTUBOPEUYUBYIO
LIEMIOYKY pAaCCyKICHUU C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUs;

MCIIOJIb30BATh TP PELICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMUA U IIPEACTABICHUS
y4eOHOM ¥ HAy4YHO-NIONYJSAPHOM HH(POPMALMH, TMOJIYYEHHOW U3 PpPa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, NOPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCJIOBUS UX OE30MACHOIO HUCIMOIb30BAaHUS B IMOBCEIHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJIA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUSA MO0 (PU3HUKE B MOBCETHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOIMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpYIIE C BBINOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUIAHUPOBaTh PAa0OTy TPYyNINbl, PaLUOHAIBHO pacHpelesaTh O0O0s3aHHOCTU U
IUIAHUPOBATh JEATEIBHOCT B HECTAHAAPTHBIX CUTYAlMSAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Kontpoasubie | Ilpakrnueckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [JOK
11 ) 2
VISHIEA B METOZGL HAyHOTO HOSHAHEA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXAFICHIDL B MEXAMMKC https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KNHETUYECKON bubnuoreka LIOK
3.1 9 1
TEOPHH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 10 1
OCHOBBI TepMO HAMIKiH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bu6nuoreka LIOK

®da3oBbIe Mepexo bl

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 pazneny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bu6mmoreka [JOK
4.1 3 10
flekTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYecKuil TOK. TOKM B 12 bubnuoreka [IOK
' Pa3IMYHBIX CPENAX https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoabsubie | IlpakTuyeckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruutHoe noJie. D1eKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
31 OCHOBBI clieUaIbHOM TEOPUU 4 1 bubnuoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7 6
UICMEHTEL KBAHTOBOH OIITHKIL 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

bubmuoreka [IOK
42 C 4
TPOCHHUE aToOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5)
TOMHO€ 1pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTBl aCTPOHOMUU U acTpoU3NKU 7 Et?ri?/l;lr?;izﬁ?/ff4lc970
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOILIEE IOBTOPEHUE

61 | OSoSuamomes nostopeie ‘ S
Hroro mo pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabsnbie | IIpakTnueckue Aara tuppobele
n/m Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoTbl pecypens
®du3rKa — HayKa 0 MPUPO/IE.
1 Hayuneie MGTZI;I)I HOI;HEHI/ISI 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEILHOCTH JIOACH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [IOK
neroxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSMOTMHEWHOE 1 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 bubnunoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOosiHOE MajieHue. Y CKOpeHue 1 bubnunoreka [IOK
cBOOOJTHOTO Ma/IeHUs https://m.edsoo.ru/ff0c39cc
Kpuosmneiinoe I[BH)KeHVI/Ie. BuGmiorexa LIOK

7 JIBrKeHNE MaTepUaIbHOM TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka IIOK

8 lanunes. I/IHepquanLHHe CUCTEMBI httos://m.edsoo.ru/ff0c3bed
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [punnun

9 Cyneprno3uiuu cuil. Bropou 3akox brbamorexa HOK
HBIOTOHA /U1 MATEPHATHHOK TOUKI https://m.edsoo.ru/ff0c3be8

10 Tperun 3axon HeroToHa 1715 bubmmoreka [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cuma

11 TskecTu. [IepBas kocMHuueckas brbmmorexa [TOK
CKOPOCTD https://m.edsoo.ru/ff0c3d00

12 Cuna ympyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 TpeHus. Cuia COnpOoTUBIIEHUS NTPU bubnuoreka [IOK
IBIDKEHHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
raze
[TocTynarensHoe U BpalareabHOe

1 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECUS TBEPIOIO Tela
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnunoreka [IOK
Nmnynsc cuiel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE JBUKEHHE

16 PaGoTa 1 MOIIIHOCTE CHUJIBI. bubnmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepualibHOIW TOuKHu. Teopema 00
U3MCHCHHNU KHHCTH‘-ICCKOIYE)HGPFHH

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPTUS YIIPYro
ne(hopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas 3HEeprus Tena
BOJIM3H MOBEPXHOCTH 3EMITH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHrmanbHbIE U
HETIOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHIIUAIILHBIX CHJI C
M3MEHEHUEM MEXaHUUECKOH YJHEPTUHU
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPIUH

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

19

JlabopaTopHas pabora
«MccnemoBanue CB3U pabOTHI CHITBI
C MI3MECHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHHUS PE3HHOBOTO KI'yTay

20

KonTtponbHas padoTa mo teme
«Kunematuka. JlnuHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

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

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOI
TeOpuu. bpoyHOBCKOE IBUKEHHE.

Auddysus

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aUMOJICICTBUS YaCTHUL BELECTBA.
Mogenu cTpoeHus ra30B, KUAKOCTEN
U TBEPIBIX TET



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

23

Macca monexyn. Konuuecto
BemectBa. [locrosnnas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. lllkana remneparyp
enbcus

25

Wneanpuernii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIeparypa Kak Mmepa
CpeHEH KMHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

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

27

3axon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTopHas pabora
«HMccnenoBanue 3aBUCHMOCTH
MEX]Ty TapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay

29

W3omporieccsl B uiealbHOM rase u
ux rpaduueckoe npecTaBlieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsis sneprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ m3mMenenus. Konuuectso
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrusi 0JTHOATOMHOTO UJEALHOTO
rasa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buas! Teruionepenaun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennHasg TEIIOEMKOCTD BEILIECTBA.
KonnuecTBo TemnoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teruionepenave. AaquadaTHbII
mporecc

[1epBblii 3aKOH TEPMOIMHAMUKH U

bu6mmoreka [JOK

33
€ro NPUMEHEHHE K U30IpoLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mpo1ieccoB B
34 npupojie. Bropoii 3akoH bubmorexa [OK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKHU
35 [Tpunnun nevictus u KIT{ bubmmoreka [JOK
TETUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ]
37 DKoJorH4ecKue mpooIeMsbl
TETUTO3HEPT S THKH
O6006marmui ypok
38 «MonI::lK H’: HaZI()bmHKa OcHOBBI brbmmorexa [HOK
AP ' https://m.edsoo.ru/ff0c6938
TEPMO TMHAM UKD
KonTposnpHast padoTta 1o Teme
39 «MounekynsipHas ¢pusnka. OCHOBBI bubmmorexa [IOK
YIIIP ' https://m.edsoo.ru/ff0c6a50
TEPMO IMHAM UK
40 [TapooOpazoBaHue 1 KOHIEHCAITHS. bubnuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOJIIOTHAS! M OTHOCUTEIIbHAS
41 BJIAXHOCTB BO3ayxa. HacbleHHBII Bubmorexa HOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
amop(dHbIe Terna. AHU30TPOIHS
. bubmuoreka [IOK
42 CBOWCTB KpHUCTAIJIOB. JKujakue

KpuCTalJIbl. COBpCMCHHBIC
MaTrcepualbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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[lnnaBneHue v KpucTAIIU3aLUSL.

bubmuoreka IIOK

43 VenbHasg TEIUIOTA IUIABICHUS.
A https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6mmoreka [JOK
44 YpaBHEHME TEIJIOBOro OazaHca
p https://m.edsoo.ru/ff0c6820
DiexTpu3alus Tel. DIEKTPUUIECKUN
45 3aps p)lBaILH a DIIEKT I/IT;IP;CKI/IX Bubnuorexa LIOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUDIEKTPUKU 1
46 H(I))n OBOJHUKHU 3aKEH bubmorexa [IOK
yip ) https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS DIICKTPUIECKOTO 3apsijia
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToyeUHBIN IIEKTPUUECKUUA bubmorexa [OK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
ANEKTPUYECKUX MoJier. JInaum https://m.edsoo.ru/ff0c6df2
HaPsSHKEHHOCTH
PaboTa cuit aeKTpoCcTaTuuecKoro
49 noJs. [Torennuan. Pasaocts bubmorexa IOK
' ’ https://m.edsoo.ru/ff0c6f00
HOTEHLIUAJIOB
IIpoBOAHUKY U TUDIIEKTPUKHU B
POBOA 8 P bubmuoreka [IOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTprueckas MpoOHUIIAEMOCTh
N bu6 OK
51 OnexrpoeéMkocTs. Konnencatop nomorexa [

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHKEHHOTO KOHJICHCATOpa

bubmuoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT 1EWCTBUS 1 TIPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTr0 IpHHTEpa.
DnexTpocTaTHuecKas 3alura.
3azeMIiIeHHE AEeKTPOnprOopoB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma Ji1st
Y4acTKa LeNnH

56

[TocnenoBarenpHOE, MapaljieNbHOE,
CMEIIAaHHOE COEMHEHHE
poBOAHHUKOB. JIaboparopHas
pabota «3ydyeHue cMelmaHHoro
COEJIMHEHUS PE3UCTOPOB)»

0.5

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

57

PaboTa 1 MOIITHOCTB ANMEKTPHIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 IOJTHOM (3aMKHYTOH)
anekTpuyeckoit enu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3J1C uCTOUHMKA TOKA U
€ro BHYTPEHHETr0 CONPOTUBIICHUS»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas TPOBOAUMOCTh
TBEP/BIX METAJIOB. 3aBUCUMOCTD



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

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypsl. CBEpXIpPOBOIUMOCTD

DNEeKTpUUECKUU TOK B BAKyyMe.

60 .
CBoucTBa IEKTPOHHBIX ITYYKOB
[MomynpoBoAHUKH, X COOCTBEHHAS

61 U NIpUMECHAas MPOBOJAUMOCTb. bubnuoreka [IOK
CaoucTBa p—N-nepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPHOOPHI
DNEeKTpUUECKUU TOK B pacTBOpax U

62 pacriaBax 3J€KTPOJIMTOB. bubnnoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOLIMALIMSI. https://m.edsoo.ru/ff0c82ba
DIeKTpOoIn3
DIJIEKTPUYECKUU TOK B raszax.

63 CaMOCTOSITENIbHBIN U bubnuoreka [IOK
HECAMOCTOSITENIbHBIUA pa3psil. https://m.edsoo.ru/ff0c84ae
Mounns. [Tnazma
DnexTpuyueckrue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O600marmui ypok bubnunoreka [IOK
«INEKTPOAMHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponsHas paboTa no teme

66 «Qnekrpocraruka. [locTossHHbII bu6nuoreka LIOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBHbiil ypok. KoHTponabHas bubnuoreka [IOK

paboTa o teme "DneKkTpoauHaAMHUKa"

https://m.edsoo.ru/ff0c8c56



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
https://m.edsoo.ru/ff0c8c56

68 PezepBublit ypok. O600maronmii 1 bu6mmoreka LIOK
ypok 1o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
[
Jrj;rl Tema ypora Bcero Kontporvueie | Ipaxririeckue i[:;:e}[l/lﬂ :)I;Ig)al:():;:;eenbﬂme
padoThI padoThI pecypen
[TocTostHHBIC MarHUTHI U UX

1 B3auMo/ieiicTBrue. MarHuTHOE IoJIe. 1 bu6mmoreka [JOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JInHMY MarHUTHOW WHTyKIIUU
MarauTHO€ 1oJjie MPOBOTHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas padota «3ydenue

3 MaFHETHOEO noiﬂ KaTyIHKI/IYICI 1 1 bubmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHUK ¢ TOKOM. Crita Ammiepa.

4 JlaGopaTtopHas pabota 1 1 bubnunoreka [IOK
«HccaenoBanue nelcTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JlericTBMEe MarHUTHOTO MOJISA Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bu6nuoreka [IOK
yactuny. Cuna Jlopenia. Pabota https://m.edsoo.ru/ff0c9df4
cunbl Jlopenua

5 DNeKTpOMarHuTHast UHIyKIUSI. 1

[ToTok BekTOpa MarHUTHOM



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

uaaykuu. IC uaaykuuu. 3aKoH
ANIEKTPOMArHUTHOUW MHTYKIIHH
®dapagnes

JlabopaTopHas pabora
«HccnenoBanue sSBIEHUA
SHCKTpOMaFHI/ITHOI\/JI UHAYKIOUW)

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

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHATHL,
JJIEKTPOMArHHUTBI,
JNIEKTPOABUIaTENb, YCKOPUTEIH
JJIEMEHTApHBIX YaCTHII,
MHJYKIIAOHHAs 11€Yb

10

O6o06maromuii ypok «MarauTHOE
noJie. DIEKTpOMarHUTHAS
WHTYKIIHSD

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

11

KonTponsHas paboTa no teme
«MarauTHoe mouie.
DNEeKTPOMarHUTHAS UHIYKIIHS

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

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOAHUIH.
[IpeBpaienue s3Hepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

Jlaboparopnas pabota
«HMccaenoBanne 3aBUCUMOCTH
MepHo/Ia MaJIbIX KOJICOaHMI TPy3a Ha
HUTH OT JJIMHBI HUTHU U MACChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CB0OO1HBIE 3TIEKTPOMArHUTHbIE
KoJieOaHus B UACATbHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHUS
MEX]Ty MEXaHHUECKUMU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMH

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

15

®opmymna Tomcona. 3akoH
COXpaHECHHS SHEPTUH B UACATHHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinykieHHbIE
AIIEKTPOMArHUTHBIC KOJICOAHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemMeHHBIN TOK.
CunycouabHbI NEPEMEHHBIA TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYHOE U ICUCTBYIOIIICE
3HAUYEHHE CHJIbI TOKA U HAIPSLKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. I[TpoussoacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUH

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE HIIEKTPUYECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE 3JIEKTPOIHEPTUHL.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPTUHU B TIOBCEAHEBHOH
KU3HU
MexaHu4ecKre BOJIHBI, yCIOBUS

acripoctpanenus. [lepuon.
21 I()?KopIZ)(;prpacnpo(;TpaieHI/Isl u bubmmoreia LIOK
https://m.edsoo.ru/ffOcca54

JUTMHA BOJIHBL. [lonepeunsie u
MIPO/I0IHHBIE BOJTHBI

29 3ByK. CKOpOCTBh 3ByKa. | pOMKOCTh bubnuoreka [IOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, HX

23 CBOUCTBaA M cKopocTh. [1Ikaa Bubnmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagOCBSI3U U

24 TeeBuIeHUs. Pa3BuTHE CpeCcTB
cBs3u. Pagnonoxkarus

o5 KontponbHas padora «Konebanus u bubnunoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonmHeitHOE pacpoCTpaHEeHUe

26 CBETa B OJJTHOPOJHOMU cpee. bubnunorexa [JOK

TodeuHbIil HCTOYHUK CBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

OTtpaxxeHue cBera. 3aKOHbI

bubmuoreka [IOK

27 OTpaCHI C]ieTa' Hocrpoetne https://m.edsoo.ru/ffOcd4e0
M300paykeHUH B TUIOCKOM 3€pKaje
[Ipenomiienue csera. [losHoe

o8 BHYTPEHHEE OTpaKEHUE. bubnuorexka [IOK
[IpenenbHBIH yroJ MoJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS

29 JlabopaTtopHas padoTa «3mepenue bubnuoteka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzoopaxxeHnit

30 B jrH3e. DopMyna TOHKOW JIMH3HI. Bubnnorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JuH3bI
JlabopaTopHas pabora

31 «HcenenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX)
Hucnepcus ceta. CiioXKHBIN COCTaB

32 oemoro ceeta. LIget. JlabopaTtopHas
paborta «Habmoaenune nucrnepcuu
CBETa»

33 Wnrepdepennus cera. Audpakuus bubnunoreka [IOK
ceera. JludpakumnonHas pemerTka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
OnTudeckue mpruOOPHI U yCTPOHUCTBA

35 U yCJI0BHS UX 0€3011aCHOTO
MIPUMEHEHHS

36 I'panu1el npumMeHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOH MEXaHHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cienuaabHOU TEOPUH

OTHOCHUTEJILHOCTH
OTHOCHUTEIHLHOCTH
37 OJTHOBPEMEHHOCTH. 3aMeJICHHE Bubnuorexa LIOK
AHOBP ’ . https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JJTUHBI
DHeprus v UMIYJbC
38 penATUBUCTCKOW yacTHlbl. CBs3b bubnnoreka [IOK
MAaCCHI C SHEPIUEU U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi MoKos
KonTponbnas padora «OnTHKa.
39 OCHOBBI CIIEIUAIBHON TEOPUH bubmmorexa [JOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus 1 UMIYJbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BAHNE Eu6 10K
nonmoTexa
41 otodddexra. OnbiThr A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrPdekTa. YpaBHEeHUE
- CPV P P bu6mmoreka [JOK
42 DuHmTerHa i GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporospdexra
JHasnenue ceera. Onsithl [1. H.
43 JlebeneBa. XUMHYECKOE IEUCTBUE bubnnorexa [JOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTponucTBa U
44 MPaKTUYECKOe MPUMEHEHHE:

(boTOdMEMEHT, HOTONATUHK,
COoJIHeYHas baTapesi, CBETOIUO]]



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

Permrenue 3amau mo teMe «IJIEMEHTHI

bubmuoreka [IOK

o KBAHTOBOM ONTUKMN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbITHL

46 Pesepdopna o paccesiauio o- bubmmorexa [OK

https://m.edsoo.ru/ff0d091a
yacTtull. [manerapuas mojaens aroma
bu6mmoreka [JOK

4 Hocryaret bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomnieHue GoToHOB

48 IIpU IIEPEXOJE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SHEPTUH Ha APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBovicTBa YacTHIl. BOoTHEBI

49 ne bpowuis. KopnyckyisipHo- bubnnoreka [IOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3ITy4YeHUE
OTKpBITHE PATHOAKTUBHOCTH.

50 OmnbiTel Pezepdopaa mo bubnuoreka [IOK
OIPEEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3ITy4EHUS
CeowucTtBa anbda-, 6era-, ramma-

51 u3nydeHus. BiausHue
PaZOaKTUBHOCTH HA )KUBBIE
OpraHu3MBbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bu6nuoreka [IOK
DJNEeKTPOHHBIM U MO3UTPOHHBIM OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-u3nydeHue

53 DHeprusi CBs3H HyKJIIOHOB B sIJIpe. bubnmnoreka [JOK

S nepnHpie peakuuu. AnepHbid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaxtop. [IpoGiieMbl, NEpCIIeKTUBHI,
9KOJIOTHYECKHE ACIIEKTHI SIACPHOU
DHEPreTUKHA

54

OnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
perucTpaiyu 31eMEeHTapHbIX
yactull. Kpyrisiii cron
«DyHIaMEHTAIIbHBIE
B3aUMOJEUCTBHU. EMMHCTBO
(bu3nUeCcKOU KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3 1010 HeOa. Co3Be3aus,
ApKUE 3BE3/bl, INIAHETHI, UX
BUIUMOE IBIKeHUE. ConHeuHas
cucrema

56

Conne. ConHeuHas akTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]1

57

3BE3b1, UX OCHOBHEIC
XapaKTePUCTUKHU. 3BE3bI TJIABHOU
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABJICHUS O TPOUCXOXKICHUH U
sporronu COJIHIIA U 3BE3]

58

Mineunbn [lyts — Haia
TI"'anaxtuka. IlomoxxeHue u IBM>KEHUE
Comnnna B I'amaktuke. ['anakTuku.
UepHble ObIpBI B sApax FaIakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe usnyueHue.
Meraranakruka

60

Hepemennsie mpoGiiembl
aCTPOHOMUH

61

KoHTpomnbHas pabota « DJeMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKU»

62

O606maromuii ypok. Pons ¢puzuxu
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIHMATbHOM B
ATUYECKOH chepax NesTeTbHOCTH
YeJoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Pos
(bu3nvecKoit Teopuu B
(hOopMUPOBAHHH TIPEICTABICHUH O
(bu3nvecKoi KapTHHE MHUpPA

65

O6o06maromuii ypok. Mecto
(u3HYECKON KapTUHBI MUPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O IPUPOJIE

66

PesepBHbIl ypok. MaruutHoe nose.
DNEeKTpOMarHuTHas NHIAYKINS




Pesepubliit ypok. Ontuka. OCHOBBI

67 CTeUATBHOMN TeOpHH 1
OTHOCHUTEIBHOCTH
Pesepnbriii ypok. KBanroBas ¢pusuka.
bu6mmoreka [JOK
68 DIeMeHTHI aCTPOHOMUH H 1
https://m.edsoo.ru/ff0d1784
acTpoQU3NKU
OBUIEE KOJIMYECTBO YACOB 11O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» ®usuka, 10 xknacc/ Msaxumes I'.41., byxosies b.b., Corckuit H.H. nox
penakuueit [TappentoeBoit H.A., AkiinonepHoe o6mectBo «M3narenbeTBo
«IIpocsemienue»

[".S.Msxumes, b.b.byxosues, H.H.Corckutii / I[Tox pen. H.A.ITappentbeBoit,
®usuka. 11

A.II. PeimkeBuy. 3agaunuk no ¢pusuke. 10 -11 kn

kiacc. ba3oBsiil ypoBeHb. — M.: [IpocBenienue,

2020.

METOAUYECKHUE MATEPHUAJIbBI 1JIS1 YUUTEJIA

Junakrnyeckue marepuansl @usuka 11 knace / A.E.Mapon, E.A.Mapon. — M.:
3 narenncTBO

A.I1. PeimkeBuu. 3agaunuk no ¢pusuke. 10 -11 xkn«lpodar, 2018.
HNunaktrnaeckue marepuansl/ B. A. KacesnoBa «®usnka. bazoBbiii ypoBeHs. 10

kiacc.- M.: UsnarensctBO «/Ipoday, 2019.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



VYpoxu ¢u3uku ¢ ucrnosb3oBanueM MuTtepuera. http://www.phizinter.chat.ru/

http://school-collection.edu.ru/collection EctecTBeHHO-HayYHBIE SKCTIEPUMEHTBI
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