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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusIM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKUA Ha YPOBHE CPEeHEro 001Iero oopa3zoBaHus, MIaHUPyeMble
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE Pe3yJIbTAThI 110 TOJIaM 00YUYEeHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(GU3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

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 (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TNOTEHLMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M pa3BUTHUSA
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U SKOJIOTHYECKON O€30MacHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOLE, TPAHULIAX IPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKH — 3TO UCTOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS Y4aCTHUKaMU 00pa30BaTeNbHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHbIE M3MEpPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢usnyeckold MOJENbIO, TO3BOJSIONINE TMPUMEHATh H3YUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON MoJenu sl CUTYallMd MPAKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(Pu3MKe yUEHUYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pYyI0OBaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJIEIOBAHUS  HU3Y4YaeMbIX SIBJICHHMH M  TOPOLECCOB, OSMIHUPUYECKUX U
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1a60paTOPHOTO O00OPYAOBAaHUSA JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMUpOBaHHE HHTEpeca MU CTPEeMJIEHMsI OOydaroluxcs K HaydYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysIbTaTa U3y4eHHsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JJIsl Pa3BUTUS YMEHMI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

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

[Ipenmaraemeiii B mporpamMme 10 (GU3MKE TMEpPEeUeHb JA0OPATOPHBIX M
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA

10 KJJACC
Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'0 ITO3HAHUS

®usuka — Hayka o npupozae. HaydHble MeTObl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHHIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, WX MPOCKIMM HAa OCH CHUCTEMBI KOOpJWHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmmHueitHoe aprxenue. JIBHKeHHEe MaTepUaJIbHON TOUYKH 10 OKPYKHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHnueckue yCTpOWCTBA UM IPAKTUUYECKOE NPUMEHEHHE: CHUIAOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATUYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHHsl Teia, OPOILIEHHOrO MOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



HanpagneHnne ckopocT Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne nBUKEHUS LIAapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa /11
MatepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBeECHS TBEPAOIrO TeA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIii.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKM (Tena), CHUCTEMbl MaTE€pUANbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPTUU.

IloreHuuanpHas DHEPIHUS. [ToreHumanbHas SHEPTUs yIpyro
nedopMupoBaHHOM NPYKkUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emiu.

IloTeHuuanbHbIC u HENOTCHIIMAJIbHBIC CUJIBI. CBs3b paboThI
HEMOTEHIUAJbHBIX CHUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUsI MEXAHUYECKOU DHEPTUHU.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3MHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUS YaCTHI] BEIIECTBA. MOJEIN CTPOCHUS Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

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

Mopgens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BeIIeCTBa, QoTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  mammHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBor MammHbL [lukn KapHo m ero kosdduimeHT moje3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3MmeHeHre BHYTpPEHHEW 3HEpruy Teja MpPU COBEPIICHHUU paOOTHI: BBLIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, ABUTATENs BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuuyeckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJyYCHHsS] COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHCJIE HAHOMATEPHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NoHM>KEHHOM J1aBIICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHust U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DnekTpu3auus Ten. DNeKTpUIecKui 3aps. J{Ba Buaa s1eKTpUUECKUX 3apsI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblid 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsk€HHOCTh  3iekTpuueckoro mods.  [IpuHnun
CYHEPIIO3ULUH BJIEKTPUYECKUX MOJIeH. JIMHMM HANpsyKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOHMKH W AWANAEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekrpuyeckas
MPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIEHUE. Y JAEIbHOE CONPOTUBICHUE BELIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 MIPUMECHAS IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OTYITPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMoe wu3MepeHue SIEKTpOABMWKYIIEH cuibl. KopoTkoe 3ambIKaHHE
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii axkcnepumenm, 1abopamopmbslie pabomol

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€l € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,
AIEKTPUYECKUE  CBOMCTBA  METAJUJIOB,  AJIEKTPOJMTHYECKAs  JHUCCOLMALINS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC
Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHaAs UHOYKYUA

[ToctosiHHBIE MAarHUTHL. B3anMo1€iCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoOE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNepnO3UIIMU MarHUTHBIX TMOJIEH.
JluHuM MarHuTHOM WHAYKUUHM. KapTMHa JWMHUNA MarHUTHOM WHIAYKUUAHW TIOJS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHUKA C TOkoM. KapTuHa JnUMHUN WHIYKIUU
MarHMUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeie mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuia Jlopenua, €€ Moysb U HanpaBiieHHe. JIBUKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM moiie. PaGota cuiel JlopeHia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BekTOpa MarHUTHOM
UHIAYKUAW. OJEKTPOABMIKYIIAs CWJIA WHAYKUWUA. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHIA WHIAYKUUH B
IIPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MArHUTHBIM TOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYLIEH CHJIBI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiieHne caMOUHAYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3y4yeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHHWYECKHE  KoseOaHMUs.
IMapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4EeCKUM MasTHUK. YPAaBHEHUE TAPMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun nMpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KOjJeOaHHsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMH KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromUX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOLEE 3HAYEHHE CHJIBI TOKa H
HaIPsSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHu.

UccnenoBanrie CBOMCTB BHIHYKIEHHBIX KOJICOAHU.

Habnronenue pe3oHanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHMUSI.



OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM —COEAMHEHWM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIEMN U3 MOCIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BoOJHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpakius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMIICHUE, MOJspu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHudyeckne yCTpOWCTBA M MPAKTHUECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U NMPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

Habmionenue oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMI.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, TPEIIOMIIEHUE,
nosisspusanys, tudpakxius, nHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIydu cBera. TouedHbI HICTOYHHK CBETA.



OtpaxkeHue cBeta. 3akOHbI oTpaxkeHusi cBera. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6eroro ceta. LIBerT.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas muH3a. DOKycHOE paccTosiHUE
U ONTHYECKasl cuia TOHKOM JuH3bl. [locTpoenne n3oOpaxeHuii B coOMparomux u
paccenBaroux JUH3aX. PopMysia TOHKON JIMH3bL. Y BEJIMUYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. Judpakuronnas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJ€HUA MOHOXPOMATHYECKOIO CBETa Ha
IUGpaKkIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPaKIIMOHHAS pEeHIETKA, TOIAPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpakeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHnm cBera.

Hab6monenne nudpakimu ceera.

HaGmonenne nucrnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonsgpuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune nmokasaress NpeaoMIICHUS CTEKIIA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pa3z[e.11 6. OcHOBBI CHeIII/IaJILHOﬁ TCOPHHU OTHOCHUTECJIBHOCTH



I'paHuLiBl IPUMEHUMOCTH KIIACCUYECKON MeXaHuKu. [locTynarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTH MOIYJISA CKOPOCTHU CBETa B BAKYYME,
MPUHILIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUIAHEL.

OHeprus U UMIYJIbC PEIATUBUCTCKON YACTHLIBL.

CBs13b MaccChl C JHEPrUEN U UMITYJIbCOM PEIITUBUCTCKOW YaCTULIBI. DHEPTHUS
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €T0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
dotoadpdexra. YpaBuenue DiHmTeriHa s Gorodrddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpHW Mepexojie aToMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosHoBBIE cBOMicTBa yacTull. Bomubl ne bpoiuist. KopiycKyIisipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BruusHue
PaIMOAKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl aapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHbIe B3auMoieicTBUS. EAMHCTBO (hu3nyeckoil KapTUHBI MUpAa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3Bé3nHoro neba. Cos3Besnusi, sSipKUe 3BE3NBI, IJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHasi akTUBHOCTh. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEIOBATCIILHOCTH. 3aBUCHUMOCTHh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3B&37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUN U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktvku u kBa3zapsl. YEpHBIE ABIPHI B sApaX
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUMU.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONyIIapus U sIPKUE 3BE3IBI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro [lytu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAILHOM 1 ATUYECKOU cpepax AesITeTLHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPA, POJib (PU3NYECKON TEOPHUH B
dbopMupoOBaHUY MPEICTABICHUN O (PU3HMUECKON KapTHHE MHUPA, MECTO (PU3UUECKO
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 11 Kilacce ocyuiecTBIsIETCS ¢
Y4ETOM COJEpPKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ICHNE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIENh, U3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIHN, TPU3HAKU TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 06bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHUs KPUCTATUIMUECKON PEMIETKHY, CIIEKTPAIbHBINA aHAIIN3.

leoepaghusi:  marHWTHBIE TIONMIOCA 3€MIIM, 3JIEKA MArHUTHBIX PV,
doTochEMKaA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHIA.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHHUK, TEJIEBU30D,
anteHHa, teiedon, CBY-meuyb, MPOEKIIMOHHBIM amnmapaTt, BOJOKOHHAas OITHKA,
CoOJIHEUHas OaTapes.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YUAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHY€CKOT0 BOCITUTAHUSA .

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HaHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OIbITa JeATEeIbHOCTH HKOJIOIMYECKOW HaIlpaBiICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs] PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEAOBATENBCKYIO EATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENATh I JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTYKEHHUS,
BBISIBIIATH  3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTPUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMATepUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HECHHBIX IMPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .
BJIaJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMM TOHSATUSIMU U METOJaMU
bu3nUecKol HAyKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIEOBATEILCKON M MIPOCKTHOMN JAEATEIHHOCTH
B 00J1acTH (DU3MKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHUCKY



METOJIOB pEIIcHUs 3a1ad (U3HYECKOTO CONCpIKaHWs, MPUMCHCHHIO Pa3IMIHBIX
METOJIOB ITO3HAHHSI,;

BJIQJCTh BHJAMU JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIPETANNN, TPEOOPa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/ady,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI JIJIS TOKAa3aTeIbCTBA CBOUX
YTBEPKJCHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  PE3yJIbTaThl,
KPUTHYECKH OIICHHBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MCHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4yd B 0Opa3oBaTEIHHOU
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPECHOCHTh 3HaHUSA 1O (U3UKE B TPAKTHYECKYIO 00JacTh
KU3HEIEATEITbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TTOJIXO0JIBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HaBBIKAMHU TOJyUYeHUs] MHGOpPMAIU (PU3UUECKOTO COJAEpPKaHUs U3
HUCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh ITOWCK, AaHaJH3,
CHUCTEMATH3alluI0 M WHTEpIpeTalnio HHOOPMAlUK pPa3IUYHbIX BHUJIOB U (GoOpM
IpEICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh HH(POPMAITUH;

UCIIONIB30BaTh  CPEACTBA  MH(DOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3aIlMOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30I1aCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301acHOCTH;

co3daBaTh TEKCThI (PU3MYECKOTO COMEpXKaHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHUs MHGOPMALUK U IICJICBON ayaUTOPHUH, BEIOUPAs ONTHMAIBHYIO
dbopMy mpecTaBIeHUS U BU3yaTTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBH:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaX (PU3UKHU ¥ BO BHEYPOUHOU JCSITEIIEHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DJIMKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€IM COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YY4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH/IbI B OOIIH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO JIESTENIBHOCTh B 00JacTH
(GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (HOPMYJIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JACTH
(Gu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATENbHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpAa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEHICHUS MO0 HUX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
NESATEITHPHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporiecce 10OCTHKEHHS TUIHOCTHBIX PE3YITATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoOBHS cpeaHero oOlmiero oOpa3oBaHMs Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOJIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aIanTHPOBAaThCI K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHUIIMATHBHOCTh, YMCHHE JCHCTBOBATh HMCXOJSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHs, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIIEHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEIMETHBIE PE3YJIBTATHI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTHM, B TPAKTUUECKOUN ACATEILHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBI TIPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AJIEKTPOJIUHAMUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEWMHOE JIBUKEHHUE,
CBOOOJIHOE TAJICHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE



Ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHcAlMs, IUIaBICHHE, KPUCTAILIM3ALMS, KUIEHHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUS ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPsA/I0B;

OMUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIOJB3Yys (PU3nuecKue BEIMYHUHBI:
KOOpJMHATa, MyTh, NEPEMEIIEHHE, CKOPOCTb, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCKasl
pabora, MexXaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TIPABUIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCIOJBb3yeMbIX BEIUYMH, WX OOO3HAUCHUS] U E€UHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY,

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIb3Yd (U3MYECKHEe BETUYMHBI: JaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTUUYECKOTO JBMIKEHUSI MOJIEKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNb3YEMbIX BEIMYMH, HX
000O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMMCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKUe BEIUYMHBI: AJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSHXKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh IMOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU;

aHANMM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBICHUS, UCIONB3Yyd (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS HUMIIYJbCa,
MPUHLHUII CYNEPIO3UIUN CHUJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;



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

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh U3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3YIbTAThI MOJYYCHHON 3aBUCHUMOCTH (PU3HUYECKUX BEJTUYUH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBJICHNUS,

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4aeMyIo HH()OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHnu ¢ TpudopaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUMOHAIBHO pacHpelensaTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBath (pu3nMYecKue SABJICHUS (MPOLIECCHhI) U OOBIACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IOPOBOJHUK C TOKOM M JBHXKYLIMICS 3apsi, 3JE€KTPOMarHUTHbIE KOJI€OaHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CHIEKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHas
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKH, HEPIHsl 3JEKTPUYECKOr0 M MArHUTHOIO IIOJIEW, NEPHOJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEMbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBL, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPrUsl U UMITYJIbC (POTOHA, IEPUOJI NOJIypacaaa, SHEPIHsl CBI3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3HUECKON BETUIMHBL,

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaljIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3aauy ¥ TUIIOTE3y YI4EOHOTO PKCIIEPUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPENTHOCTEN N3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeaTh BBIBOIBI 110 PE3yIbTaTaM UCCIEIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4d C SBHO 3aJlaHHON (DU3UYECKOW MOJIETbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOJNTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PM3UUECKON BEITUYNHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUSA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3inuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOART HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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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 3 10
HICKIpOCTaTHa 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
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KUIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
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 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO 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(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig 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
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
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
! 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.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubnuoreka [OK
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH IO 1 bubmorexa HOK

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



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. I/IHepquanLHHe CHUCTEMBI htts://m.edsoo.ru/f0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIIO3UINH cuil. Bropon 3akoH bubnuorexa LIOK

3 https://m.edsoo.ru/ffOc3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas Bubnuotexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liiewo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUS TBEPAOIO Tejla
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepualibHOIW TOuku. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

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

18

[ToreHnmaneHbIE U
HenoTeHLHaIbHble CUIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUH

bu6moreka [IOK
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 padoTa 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

bubmmoreka [IOK
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 Ta3ay

29

N3omnporuieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHne

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

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0JHOATOMHOIO UEaLHOTO
raza

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

31

Buas! Tennonepenaun

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

32

VY nennrHasg TEIIOEMKOCTD BENECTBA.
KonunuecTBo TeminoTsl npu

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



https://m.edsoo.ru/ff0c4fde
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NNpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PHPOAE. https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TETUIOBOM MalIuHbI 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
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KonTtponsHas padoTa o Teme
39 «Monekymnspras ¢puszuka. OCHOBBI Bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3ayxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Tera. AHU30TPOIHS
lz(p P bubmuoreka [JOK
42 CBOMUCTB KpHucTaLIOB. JKunkue

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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[laBnenue U KpUCTATUIU3 AU

43 VY enpHasg TeIioTa IIaBiICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DiexTpusanug Tejl. DIEKTPUIECKUNA
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKU 3aK(I:H bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
B3aumonencTue 3aps10B. 3aK0H
47 Kymnona. ToueuHBIW YJIEKTPUYECKUA bubmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUUYECKUX nosien. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [lorennuan. PasHocts Eubmrorexa HOK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
N bu6 OK
51 OnexrpoeéMkocTs. Konnencatop nomrorexa [

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
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 IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

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

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EKTPOIPUOOpPOB

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 PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
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

0.5

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

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD



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

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 .
CBoucTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIPUMECHAs POBOJAUMOCTb. bubnuorexa [JOK
CaoucTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

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

63 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U

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

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

66 «Qnekrpocrartuka. IlocTossHHbBIN bubnunoreka [JOK
JJIEKTPUYECKUH TOK. TOKHU 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
ypox 1o remaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

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 MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «3yueHue

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

v https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
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 KATYIITKH 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

O6o06matomuii ypok «MarauTHoe
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

KonebarenbHBIM KOHTYD.
CBOOOIHBIE 3EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHHYSCKHMHU U
ANEKTPOMArHUTHBIMU KOJICOaHUAMHU

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

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM 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

[TepeMeHHBIN TOK.
CunycongajibHbIM TEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUIMTYHOE U ICUCTBYIOIIIEEe
3HAYEHUE CHUJIbI TOKA U HAMPSIKEHUS

bubmuoreka [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 [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCEIHEBHOU
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I():KOpIZ)CTBppaCHpOCTpaieHI/Iﬂ 17§ Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54

JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa IOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Pagmonoxkarus

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

26 CBETa B OJJHOPOJIHOM cpejie. bubmuoreka [JOK

TodeuHbIl HICTOYHUK cBETaA. 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

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

21 OTPACHIA C]ieTa' Hocrpoerine https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ MOJHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
IIOKa3aTes NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTMH3EI. bubmorexa OK

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/ff0cf02e
OnTuueckue MpudOpPHI U YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHUKH.

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 cieuabHOW TEOPUU

OTHOCHTEIILHOCTH
OTHOCHUTEIBHOCTH
37 OJHOBPEMEHHOCTH. 3aMEJICHUE bubmorexa HOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 PEeNATUBUCTCKOH YacTullbl. CBSI3b bubmmoreka [IOK
MAaCChI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKost
KonTponsnas pabora «OnTuka.
39 OCHOBBI CHIEIMATEHOM TEOpHUH bubmorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTexa
41 otodddexra. O A.T.
poroddexra. Ormbirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHHE
- - bu6mmoreka [JOK
42 DwunmrerHa s potodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XMMHUYECKOE JIEUCTBUE Bubmorexa OK
' 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
Mopnens atoma ToMmcona. OnbITbI

46 Pesepdopna o paccesiauio o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Moaens atoma
bub6mmorexa [{OK

41 Hoctynarer 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
Bonnosrie cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbrter Pe3epdopaa mo bubnuoreka [IOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3TYYCHHUS
Caowucrsa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue
PaZAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuoreka [IOK
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydenue

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

S nepueie peakuuu. AnepHbin

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

peakTop. [IpoGiieMsbl, MEPCIIEKTHBEI,
9KOJIOTUYECKHE ACIIEKTHI SIACPHON
DHEPIreTUKU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOoHA. MeTo 1l HAOTIOICHUS U
PErucTpanuu 3JeMEHTapHbIX
yactull. Kpyrislii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

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

55

DTarnbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nekeHne. CoJIHEUHAsI cucTeMa

56

Counnite. CotHeUHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

58

Mineunbin [Iyre — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B ['amaktuke. ['anakTuky.
UYepHble ObIpel B sApax rajJakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pazberanue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KonTtponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
L ): ]

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMupOBaHHU TIPEACTABICHUN O
(bu3nveckoit KapTHHE MUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpA B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBJICHUI O PUPOIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHas NHIAYKINS




PesepBubiit 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

YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YUEHUKA
» dusuka, 10 kmacc/ Msakumes .., Byxosues b.b., Corckuit H.H.; nmox penakuueit
[TapdpentreBoit H.A. AknuonepHoe obectBo «M3narensctBo «IIpocsemenne»
» Gusuka, 11 kmace/ Mskumes ['.J1., byxosues b.b., HUapyrun B.M.; non penakuueit

[TapdentneBoit H.A. Akmonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHAJIbBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
- ®I'C "Mos mikoJa"

- Poccuiickas aneKTpoHHas MIKOJa
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