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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3yJjbTaTaM
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peAN3yIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiiaccoB npu o0yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢pusuke coorserctByeT TpedoBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ysibTaTaM O0y4YeHHUs, a TaK¥kKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Heil onpeensitoTcss OCHOBHbBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOEHHUS Kypca pu3nku Ha 0a30BOM ypOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 okpyxaromeMm Mupe. LIkonpHBIN Kype PU3HKN — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri um acTpoHoMmmei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(¢U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOy4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHIIMIIBI €I0 NOCTPOEHUS.

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 C HeW Marepuan Kypca (U3UKA
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojara€T HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHLMANa (PU3UYECKON HAyKH, OCMBICICHUE CBSA3M PA3BUTHUSA
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYCCKHX MPUIOKEHUH M3YdeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISOTCA (u3HUeckue Teopuu (PopMUpOBaHUE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIECHUSIX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jl1s1 6a30BOT0 YpOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Boienenne B yka3aHHOM TepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCSI YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sI U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYyYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHbIE M3MEpPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHue yensieTcs peleHnIo pacu€éTHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPHUOPUTETOM SBISIIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢usnyeckold MOJENbIO, TO3BOJSIONINE TMPUMEHATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpupys 3HaHUS U3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BbIOOpa (PuU3MUEeCKON Mojaenud JUisi CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOIIero oOpa3oBaHMs JOKEH HM3y4aThCsl B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LMKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
(u3HMKe YUEHUYECKUX MPAKTUUECKUX pabOT U IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpanimoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCJIEIOBAHUS  M3Y4YaeMbIX SIBJICHHMH M  TPOILIECCOB, OMIUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyaOoBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTuueckue KOMILIEKTHI
1abopaTopHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSL

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (GopMUpOBaHHE TPEACTABICHUNA O poJU (U3UKH AN PAa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKNUX PEUICHHUI B MIOBCEIHEBHOW KU3HU;



e OCBOCHHME CHOCOOOB pEHICHUS Pa3IUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbuzndyeckod MoOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH JUISl Pa3BUTHS YMEHHU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeACHUsT JIabOpaTOPHBIX pPaObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
0COOCHHOCTEH 00yYarOIIXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOoHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HMYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MTPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTbh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMU Ha OCH CHCTEMbl KOOpIWHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

Kpuponmnueitnoe aprxenue. JIBi>KkeHne MaTepruaaibHON TOUYKH IO OKPYKHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA UM IPAKTUUYECKOE NPUMEHEHHE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne aBukeHHsl Teia, OPOIIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS MIapuKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MaTepUAIbHOM TOUKHU. TpeTnit 3akoH HbroTOHA [IUIs1 MaTepUalibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAILICHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MarepuanbHOM TOUKM (Teja), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMmnynbC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToreHuanbpHas SHEprug yOpyro
nedopMupoBaHHOM NPYKkUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[TorenmuanbHble WM HEMNOTECHIMAJIBbHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTEHI[MAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. Moueky/isipHasi pU3NKa U1 TEPMOANHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIW CTPOCHUs Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HACaNTbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOY JAABIEHUA ra3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACaNbHOrO  ra3a.  Buaesl  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. [ 'padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nercTBus TeroBo MamwuHbL. [lukn KapHo m ero ko3QUIHMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHudueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHenne BHYTpPEHHEW 3HEpruM Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpbIT 0 a1MabaTHOMY PaCIIMPEHHIO BO31yXa (OMbBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrnapenne u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBieHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUsS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPaHEHUs
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocrarudeckoro nosis. [loreniuman. PazHocTh mOTEHIIMANOB.
[IpoBOHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HaA3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSIHUS MEXKJY HUMU U TUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locToSHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TemiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIUTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PpEOCTAaT, HWCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MNpUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIHUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meoswxcnpeomemmnvle nousamus, CBA3aHHbIE C U3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUyH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHASI Macca, TeIJIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJMTHYECKAs  JIHCCOLMALMS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM WHAYKUOUHM. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TMOJsl JJIMHHOTO MPSIMOrO IMPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mose. PaGora cwibl JlopeHa.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJAHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHWYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiii koHTyp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KoJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyXIeHHBIC 3716 KTPOMArHUTHBIE KOJIEOAHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJeHCATOpa, KaTyIIKH U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE B0IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue >IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpakeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, IMQpaxkuus, uHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yroja MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparoiue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U ONTHYeCKasi cuia TOHKOW JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
paccenBaroluX JUH3aX. PopMysia TOHKON JIMH3bL. Y BEJIMUECHHE, 1aBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

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

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cexkTpa ¢ MOMOUILIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznen 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u dHEPTHM (HOTOHA C €r0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHBI

doToaddexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHl Pe3epdop/a o onpeaeneHnto coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uucino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boaonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66:7a. PazOeranue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUM I ONpe/iesIeHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3HUKH U
aCTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpOBaHUY MPEACTABICHUIN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »>nekTpuueckue SBICHUS B KUBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAJIbHBIN aHATU3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pPAAap, PAAUONPUEMHHK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JICSITEILHOCTH B MPOLIECCE peali3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIEYETIOBEUECKHMX T'YMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHHU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIC B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA,;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Joruyeckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIONTUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSTEIBHOCTH;
KOOPJMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKue eiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-MCCIIEOBATENICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh ApTYMEHTHI IS IOKa3aTeIhCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIHHON
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3ZHEEATETHHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COIEP)KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIpPETAlui0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPE/ICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 C COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpXNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH €SI TEIBHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiiM ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMUU, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO DJPYAUIMA B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIW3E pPe3yIbTaTOB
NESATEHHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATETHPHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIIIETO CIOCOOHOCTh TOHMUMATh CBOE IMOIIMOHATIBLHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCI K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTHUHbI MHUpPAa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHHE,
CBOOOJHOE MaJEHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UClapeHue, KOHACHcAllUs, IUIaBICHHE, KPUCTAIUIM3ALMS, KUIEHHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS raza B M30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHICTBUE 3aPA/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ys (U3NYECKUE BEIMYHUHBI:
KOOpJMHaTa, IMyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBIC HCTOJb3YEeMbIX BEJIWYMH, UX OOO3HAUCHHS W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MYECKHEe BEIUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBaAPATHUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUSA, WCIIONB3YsS (PU3NYECKHE
3aKOHBI W MPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu »TOM pas3nuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (POPMYIUPOBATH
BBIBOJIB;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3YIBTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUMA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHON ¥ HAyYHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOMN KU3HU JIIIS
oOecrieueHus 0€30MAaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpyNIbl, PALUMOHAIBHO pACHpPEeisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPUBAEMON MPOOIEMBI.

K koH1y o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIN AMEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNlb aTOMHOIO sipa MpH peuieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToOB, DJJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MAarHUTHOIO IO HA
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHWTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpaclIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuns, audpakuus U HOJApU3alMs  CBETa, JUCIEpCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYAaTOro CHEKTpa aTroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONKCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONITHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imouisi, cwia Awmrmepa, cuwia JlopeHna, WHIYKTHBHOCTb
KATyIIK{, 3HEPIUs 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA W 4YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (HOKYCHOE pacCTOSHHE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEJIMYMH, UX OOO3HAYeHUs M EIWHUIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU BEIMNIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJIb3YS
(u3nyecKkre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
HCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W CAWHMIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYI0 BEIWYMHY C JAPYTHMH BEITUYMHAMH,
BBEIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBJICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M TMPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIFHOTO U MapajlieIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, ypaBHeHHe JiHIITeHHA i1 Gorodddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXPAHEHHUS HMITyJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
IPUMCHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPa MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOWTHh W OIKCHIBaTh H300paKEHUE, CO37AaBAacMOE IUIOCKAM 3epKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUsS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUI: TPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICI0BAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOIh30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB M 1aOOPaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3UYECKYI0 MOJEINb, BBIACIATh (U3NUECKHE BEIUYMHBI U (POPMYIIBI,
HEeoOXomuMbIe NIl €€ PEeIIeHUs, TMPOBOAWTH PAcCUEThl U OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITUINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue siBICHUs;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOW U3 pa3InYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HHPOPMAIIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIEIO0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMU, JIJIsl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTath B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE paccCMaTpUBaEMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 @du3rKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Hlunammka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®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 pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 1
DUCKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHW4ecKHe U JIEKTPOMarHuTHHIE bubmuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.eds00.ru/7f41ca7c
bubmmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(alsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll r?xjgszg r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.
OTHOCHTENHHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubnuoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
N bubnuoreka [JOK
7 JIBuKEHNE MaTepUAIbHOW TOYKH I10 1

OKPYXHOCTH

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 [JOK

8 lanunes. MHepLyanbHbIe CUCTEMBI
puv https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 cynepno3uiuu cui. Bropoii 3akox bubmorera [JOK
yrep H ’ p . https://m.edsoo.ru/ffO0c3be8
HproTona asis MarepuanbHOU TOUKH

10 Tperuii 3akoH HeroToHa miist bubmmoreka [{OK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTH. IlepBas kocMudeckast bubmiorexa HOK

- Lep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomMeHT cuibl. [1nedo cuisl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBeCHs TBEPIIOTO Tesa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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MaTepualibHOIW TOUKH. Teopema 00
M3MEHEHNH KUHETHUECKON SHEPruu

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUpPOBaHHON TIPYKUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HenoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJI. 3AKOH COXPAHEHUS
MEXaHU4YECKON IHEPTUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas paboTa o teme
«Kunemaruka. /JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKEHHS
MOJ'IGKy.]'ISIpHO-KHHCTH‘ICCKOfI
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

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

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI



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

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpeHEH KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

JlabopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO razay

29

N3omnporuieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHne

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

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U
croco6bl e€ n3meHenus. Konmuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0JHOATOMHOIO UEaLHOTO
raza

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y aenpHas TEMI0EMKOCTh BEIIECTBA.
KoanuecTBo TenmnoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LHOK
Pupoze. BIOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIIOBON MAaIlIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJOTHYECKHEe MPOOIEeMbI
TETUIOIHEPTETHKHI
O6006maromui ypok
38 «MonI:K HI: Haf}llp ¢usuka. OCHOBBI Bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KonTtponsHas padoTa o Teme
39 «Monekymnspras ¢puszuka. OCHOBBI Bubmmorexa [JOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31tyXa. HackllmeHHbBIH bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
amop(dHbIe Tera. AHU30TPOIHS
P o P bubmuoreka [JOK
42 CBOMCTB KpHCTaLIOB. JKuakue

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl

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
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[laBnenue U KpUCTATUIU3 AU

43 VaenbpHasg TEIUIOTA [J1ABJIEHUS buGnnorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEeHME TEIIOBOro OajaHca
PaBHCHHE TEILIoBOT H https://m.edsoo.ru/ff0c6820
DIekTpu3ans Tell. DIEKTPUIECKII
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKU 3aK(I:H bubmorexa [IOK
YHpOBO ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
B3anmopelictBre 3apsioB. 3aKkoH
47 Kymnona. TodeuHbIN dIEKTPUYECKUN bubmaorexa LOK
¥ ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUYECKUX nosen. Jlnnuu https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [lorennuan. PasHocts Eubmaorexa HOK
' At https://m.edsoo.ru/ffOc6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM noie bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
. bu6 OK
51 OnexrpoéMkocTs. Konnencarop nomorexa [

https://m.edsoo.ru/ff0c7126



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

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE AIEKTPOIpUOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB»

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

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

59

aﬂeKTpOHHaH MpOBOAUMOCTH
TBép,[[LIX METaJIJIOB. 3aBUCUMOCTD



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

COIIPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DNEeKTpUUYECKU TOK B BaKyyMe.

60 N
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIPUMECHAs POBOJAUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-miepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUN TOK B pacTBOpax u

62 pacriaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B ra3ax.

63 CaMOCTOSITeNIBHBIN 1 bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KounTtponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTponbHast bubnuoreka [IOK

paboTa no Teme "DieKTpoAUHAMUKA"

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 PezepBHblit ypok. O0oOmIaronmii 1 bubmuorexa [IOK
ypok 1o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

IlocTostHHBIE MATHUTEL M UX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
Bextop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHAYKIHHU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padora «3yueHue

3 MaFHETHOf")O noﬁﬂ KaT KI/Iy: 1 1 bubmorexa HOK

yi https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHas pabota bubnuoreka [JOK

4 . 1 1
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»
JlelicTBE MAarHUTHOTO ITOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bu6mmoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNEeKTpOMarHuTHask MHYKIIHS. 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

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJTyKIIUU. DHEPIUst
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarHutTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTpOMarHUTHAS UHIYKIIHS

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

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3eprun

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



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

JlaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

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

15

®opmyna TomcoHa. 3aK0H
COXpPaHCHUSA SHEPIruu B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarIMMx
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

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

17

ITepemeHHBIN TOK.
CunyconaaJibHbIN TEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedbieHue
ANEKTPUYECKOMN SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO

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, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ " bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54

JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI

29 3Byk. CkopocCTh 3ByKa. [ poMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX

23 cBolicTBa U cKopocTh. [lIkana bubmorexa IOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paTHOCBS3U U

24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Paguonokammst

o5 Kontponsnas padota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonmHEHOE pacIpoCTpaHEeHUE

26 CBETa B OJJHOPOJIHOM cpejie. bubmuoreka [JOK

ToueuHsblil HICTOYHUK cBeTa. JIyu
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

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 oTpaxkenus cseta. [loctpoenue
P . P https://m.edsoo.ru/ffOcd4e0
M300paKeHM B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIiA yroJ MOJIHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit
30 B uH3e. DopMyITa TOHKOU JTUH3BI bubmorexa IOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoxHBIN COCTaB
39 oenoro cBera. LIpert. JJabopaTopnast
paborta «Habmoaenune nucrepcuu
CBETa»
Hurepdepennus cpeta. Judpakmus bubnuoreka [JOK
33 N
ceera. [ludpakunonnas pemerka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOpPHI U YCTPOICTBA
35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS
36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOM 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

ITocTynatel cieruanbHOM TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE bubmorexa LHOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 pensaTuBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MAacCChI C SHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKost
KonTponsnas pabora «OnTuka.
39 OCHOBBI CIIEIUAIBHON TEOPUH bubmorexa LOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH)
®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
40
DHeprus ¥ UMIyJabc HoToHa https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIE0BAHNE Eu6 10K
nonmoTexa
41 .0 A.T.
poroddexra. Ormbirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHHE
42 DitHmTeHa s hotodddexra bubmorexa HOK
A i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne cpera. OnbiTel I1. H.
43 JleGeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoicTBa u
m MPaKTUYECKOe MPUMEHEHHE:

¢dboTOdMEMEHT, POTONATUHK,
coJiHeuHas baTapesi, CBETOIHO



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 3aga4 mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mogenb aroma Tomcona. OMnbIThI

46 Pesepdopna o paccesiauio o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnast Mmoaens atoma
bub6mmorexa [{OK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomieHrue GoToHOB

48 IIpY IIEPEXOJE aTOMa € OJTHOTO bubnuorexa [JOK
YPOBHSI SHEPTUH Ha APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousHOBBIE cBOMCTBA YacTUIl. BoHbI

49 ne bpoitns. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM nyanu3Mm. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbrter Pe3epdopaa mo bubnuoreka [IOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaZMOAaKTUBHOTO U3TYYCHHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
PaMOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnunoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIH GeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3nydeHue

53 DHeprusi CBsI31 HyKJIOHOB B si/Ipe. bubnunoreka [JOK

SnepHbie peakuuu. AnepHbii

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
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https://m.edsoo.ru/ff0d1356

peakTop. [IpoGiieMsbl, MEPCIIEKTHBEI,
JKOJIOTHUYECKHE ACIIEKTHI SACPHON
DHEPIreTUKU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOoHA. MeTo bl HAOMIOACHUS U
perucTpanuu 31EeMEHTapHbIX
yactull. Kpyrnsiii cron
«DyHIaMeHTaIbHbIE
B3anmMoieicTBud. EnuHCTBO
(u3nyecKoil KapTUHBI MUPay

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

55

Bup 3Bé3nnoro neda. Co3sesngus,
SpKHE 3BE3bI, TIAHETHI, UX
BuAMMOe JaBIDkeHMe. CoJlHeUHas
cHCcTEeMa

56

Counnite. CotHeuHast aKTUBHOCTD.
Hctounuk sHeprun CoJiHIa U 3BE31T

57

3BE3/bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TJIaBHOM
MocJIeI0BaTeIbHOCTU. BHYTpeHHee
cTpoenue 38&311. CoOBpeMeHHbIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBosouny CoJIHLA U 3BE3]

58

Mneunsiii [1yre — Hama
TI'anaxtuka. IlonoxeHnue u JABMKESHUE
Comnnna B I'amaktrke. I'anakTuky.
UépHble ObIpEI B sApax rajJakTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus boisbioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydeHue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KoHnTponsHas pabora «IeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMMHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMATbHOM B
ATUYECKOM chepax nesTeTbHOCTH
L ):1 ]

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKYN U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nvecKkoit KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noie.
DNEeKTpOMarHuTHask UHIYKIUS




PesepBublit ypok. Ontuka. OCHOBBI

67 CIeUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.
bub6mmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2023-10-06T11:25:24+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ №5"




