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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMI K pe3ysibTaTam
OCBOCHHMsSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mpejactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom enepanbHOl pabodyeil MmporpaMMbl BOCIHUTAHHS U
KOHIIETIINK TpernofaBaHus yueOHoro mpeamera «Pusmka» B 00pa30BaTEIbHBIX
OpraHu3anusax Poccuiickon Oenepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMke HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOUN KapTHUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mpu o0yueHun
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOIO MOJAX0/a.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBanusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METaNPEAMETHBIM pe3yibTaTaM O0yUeHHUs, a TaKkKe
YUUTHIBAET HEOOXOJMMOCTh peaNM3alli MEXIPEIMETHBIX CBSi3ed (U3HKU C
€CTECTBEHHO-HAYUHBIMU YUEOHBIMU IIpeMeTaMu. B Heil onpenensorcss OCHOBHbIE
e u3ydeHust GU3NKU Ha YPOBHE Cpe/HEro o01iero o0pa3oBaHusl, MiIaHUpyeMbie
pe3ynbTaTbl  OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeJIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca Pu3nuku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1no rogam oOy4eHHs..

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, TOCKOIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusmyeckoir reorpaduerd W acTpoHoMmmei. lcronb3oBaHWE U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUU  ONpelessieT XapakTep W pa3BUTHE
pa3HOO0pa3HbIX TEXHOJOTHUI B C(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHS] HOBBIX MATEPHUANIOB C 3aJaHHBIMU CBOWCTBAMU U JIpyrux. M3ydenwue
(bU3UKK BHOCUT OCHOBHOM BKJI1a/1 B (GOPMHUPOBAHNUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydaromuxcs, B (OpMUpOBaHHE yMEHUM NPUMEHSATh HAy4YHBI METO]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢pu3uku 111 ypOBHS CpeIHEro 001ero 00pa3oBaHus MOJI0KEH
pAI UAEH, KOTOPbIE MOYKHO PaCCMaTpUBaTh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PM3UKU, BKIIOYAECT KaK
BOIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOMN (U3HKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
00beMHEH BOKPYTr (QU3WYECKUX TeOopwil. Beaymmm B Kypce SBIsieTCS
dbopMupoOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mOpeanojiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TMOTEHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSI
bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnonaraet 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKHX MPUIIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKHW M TEXHOJIOTHUH, a TaKKe OOCYKICHWSI
npo0JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

Crep>xHEBBIMH 3JIEMEHTaMH Kypca (DU3MKHM HA ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISAIOTCS (uU3MUeckue Teopur ((GopMHUpPOBAHUE TMPEIACTABICHUN O
CTPYKTYpe TIOCTPOSHUSI PUINISCKON TEOpUH, poiid (yHIaMEHTAIBHBIX 3aKOHOB H
MIPUHIIAIIOB B COBPEMEHHBIX MIPEJICTABICHUAX O IPUPOJIE, TPaHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH H MPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Hpexie
BCEro 3a CYET OpPraHW3alUd SKCIIEPUMEHTAILHON JESITETbHOCTH OOYYaroIIHXCs.
Jyis 6a30BOTO YpOBHS Kypca PU3UKU — ITO UCTIOIH30BAHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PaTOPHBIX pabOT, KOTOPHIE B IPOTPaMMe
no (usuke 0ObETUHEHBI B OOIMIMN CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Beiienenne B yKa3aHHOM IIepeYHE JIaOOpaTOPHBIX pPadOT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMHU 00pa30BaTeIbHOTO IMpoliecca
UCXOJI U3 OCOOEHHOCTEW IJIAHMPOBAHMUS M OCHAIlleHUs KaOuHeTa (Qu3uku. llpu
3TOM O0EcCleyuBaeTcsl OBIAJeHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOIUTH
KOCBEHHBIC HM3MEPEHUsS, HCCICIOBAHUS 3aBUCUMOCTEH (DU3MYECKHX BEIUYHH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiroe BHMMaHue yieseTcsl pEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33JIa4M C SIBHO 3a/1aHHOM
GuU3NYECKO MOMENBI0, TIO3BOJISIONINE TIPUMEHSATh W3YyYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3jelia Kypca, TaK W MHTETpUPYs 3HAHUS U3
pa3HbIX pasnenoB. [l Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKarouUleH
KU3HU, TpeOyromme BbIOOpa (QHU3UYECKOW MOJIENU IS CUTYallud TPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedboBanusimu @I'OC COO k maTepranibHO-TEXHUUECKOMY
oOecrieyeHuI0 y4eObHoro mporecca 0a30BbI ypOBEHb Kypca (DU3MKU Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs AOHKEH H3Yy4yaThCAd B YCJIOBHUSX HPEIMETHOIO
kaOvHeTa (PU3MKH WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITMKiIa. B kabuHeTe PU3MKK JTOKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YyKa3aHHBIX B IMpOTrpaMMe IO
(buU3KKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHcTpanimoHHOEe  00Opy/ioBaHWE (popMUpyeTCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMM IS
UCCIICIOBAHMSI  M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000OpymOBaHHE I YYEHHYECKUX MPAKTHUYECKUX pPabOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0OECIeYMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTHdyecKkue KOMIUIEKTHI
1a00paToOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU aHAJOrOBBIX M LU(POBBIX MPUOOPOB, a TakkKe KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIe TU(DPOBBIX JabOpaTOpuil.

OCHOBHBIMU LEJIAMH U3y4YeHUs] PU3UKHU B 00IIEM 00pa30BaHUHU SABIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTPEMJIEHHUS OOYy4YaloOIIHUXCA K HAy4YHOMY
W3YYEHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TO3HAHUs U (OPMUpPOBAHKE
MCCJIEI0BATENBCKOrO0 OTHOIIECHHSI K OKPYKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKU;

e (dopMupoBaHHE€ YMEHUU OOBSICHATH SBJICHHUS C HCIOJb30BaHUEM
bu3nyecKnX 3HAHUHM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PO (PU3MKHU HIJIs PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1elieid oOecrneurnBaeTcsl peleHueM CIeAyIoIuX 3a1a4 B

MpoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHEr0 O0Iero o0pa3oBaHus:

e TMpuOOpeTeHnEe CUCTEMBI 3HAHUHN 00 00X PU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXAHHUKY, MOJEKYISIPHYIO (UBHKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHUU TPUMEHATH TEOPETUUYECKUE 3HAHHUA IS
oObsiCHeHUS (PU3WYECKUX SBJICHUW B TPUPOAEC W IS TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOEHHE CMNOCOOOB peHIeHHs] pa3iIMYHBIX 3a7ad C SBHO 3aJaHHON
bu3nUeckoil MOJENbI0, 3aJay, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3gaHue (pU3NYeCKorl MOJIEIH, aIeKBATHON YCIIOBUAM 33/1a4K;

e TMOHWMaHWC (U3UYECKUX OCHOB WM TIPUHITUIOB JEUCTBHSI TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
(GU3UYECKUX DKCIEPUMEHTOB, aHAIM3a W HHTEPIpPETAruu WHOOPMAIIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJIYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsi pPa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPUYECKOU JIESTEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemerii B mporpamMme mo (QU3MKE TepedeHb TabOpaTOpHBIX |
NPAaKTHUYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BBIOOD
MpoBeNeHNusT JTa0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mpupone. HaydHple METOIBI MO3HAHHS OKPYXKAIOIIETO
Mupa. Posb 3kcriepuMenTa 1 TEOpUU B IPOLECCE MTO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (U3MUYECKUX SBIEHUN U mpoueccoB. HayuHble rUnmoTessl.
dusnveckre 3aKOHbI U TEOPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSA.

Ponp n MecTto Qusuku B GOpMHUPOBAHUM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe naBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHE MAaTepUajJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOPIWHAT.
CiioxxeHue nepeMenIeHn U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMkeHue. [ 'paduku
3aBUCUMOCTH KOOpAMHAT, CKOpPOCTH, YCKOPEHMS, MYTH HW IEPEMEILICHHUS
MaTepUaIbHON TOYKHA OT BPEMEHH.

CBoOogHOE najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBosmmHenHOE IBMKEHUE. [[BoKEHNE MAaTEPUATIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS! CKOPOCTb.
[lepuon u wacrora oOpamienus. LleHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JIBUYKEHUE CHAPSA0B, LIETTHBIE U PEMEHHbBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMBbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

[TpeobpazoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Tes B BO3AyX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOIHOTO I1a/ICHHMS.

Hamnpapienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHne HEpaBHOMEPHOTO IABHMXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSAMH, HPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NPU PaBHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBelid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprnio3uiuu cuii. Bropoii 3akon HeroToHa 11t
MaTepUAIBLHOU TOUYKH. Tpernit 3akoH Hpr0TOHA JIs1 MAaTEPUAIIBHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckosibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koadgduiment tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBUXKECHUU TeJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeabHOE JTBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHUJIbI OTHOCUTEIBHO oOcHu BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO Tea.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBeHne nHEPIUN.

CpaBHEeHHE MacC B3aMMO/ICUCTBYIOIINUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTAaJICHUH.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3MHOBOM 00pa3Ile, oT ux AedopMaIium.

HccnenoBanne yclioBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cOXpaneHus 6 MexaHukKe

NmMnynbe MarepuaqbHOM TOYKHM (Tejia), CHUCTEMBbl MaTepHaIbHBIX TOYEK.
Nmnynbe cuilbl 1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTeHumanbHast SHEprus YIpyro
nedopMupoBaHHOM NPY>XUHBL. [loTeHIMaNbHAS YHEPTHS Tella BOJINU3U MOBEPXHOCTH
3emun.

IToTenumaabHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEII. 3aKOH
COXPaHECHUSI MEXaHUYECKON SHEPTUM.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUMU B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI ¢ U3BMEHEHWEM MEXaHMYECKON SHEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MonekyasipHas (pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUS 4YacTHLl BelecTBa. MoJenu CTpPOECHMS Ta30B, >KUAKOCTEH U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojeneii. Macca u
pa3mepsl Mosekyi. KonndectBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DSHEPIMU TEIUIOBOIO ABMXKEHMS dYacTull rasa. lllkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—KianepoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnwiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita IlTepHa.

OneIThI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WILTIOCTPUPYIOIIas IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUSI MJICAJBbHOTO Tas3a,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUN
00BbEMa KOMHATHI, IaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepMoauHamuueckas cucrema. BHYTpeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl U padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeJIbHAs TEINIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1iecCoB B IPUPO/IE.

TermmoBele  MammHbl.  [IpUHIUMIBL  AEHCTBUA — TEIUIOBBIX  MAlIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MamnHax. KodpuIMEeHT Moie3HOro
nevctBug TeroBo mammHbl. [{ukn KapHo u ero ko3duiueHT mose3Horo
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckre yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: JBUTaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH 3HEpruu Tejaa NpPH COBEPLIEHWU PAOOTHI: BBUIET
npoOku u3 OyTBUIKH TIOJ JIEWCTBHEM CXATOro BO3[yXa, HarpeBaHue >(dupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUI€OAEMOHCTPAIIHs).

N3meHeHnune BHyTpEeHHEH SHEpTrun (TeMIiepaTyphbl) Tejaa Npy TeIionepeaaye.

OneIT 0 a1a0aTHOMY PaCIIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, ABUTaTENsl BHYTPEHHETO CTOPAHUs], PEAaKTUBHOIO
JIBUTaTEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmoanun eeuyecmea. Dazogvie nepexoovl

[TapooOpa3oBanue u KoHjeHcauusd. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3AyXa. HackllieHHbl mnap. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaimioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. llnaBineHue u
KpucTayui3anus. Y aeibHas Tersiora miasiaeHus. Cyonumanms.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHnueckre yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU IMOIYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TAPOB.

Kunenuve npu nNoHWKEHHOM JIaBJIICHUHU.

Cnioco0bl U3MEpPEHHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MJIaBiI€HUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepeHre 0OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHKA
Tema 1. Inekmpocmamuxa
OnexTpuzauusi Tell. OJEKTpUYecKHil 3apsn. J(Ba Buaa »IIEKTPHUECKHUX
3apsa0B. IIpOBOOHUKH, IUAIIEKTPUKHM M TMOJYNPOBOAHUKU. 3aKOH COXPAHEHHMS
IIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUYECKAN 3apsil.
Onektpuueckoe mone. Hanpsok€HHOCTs  dnexkTpuyeckoro mnonsd.  [IpuHmun



CYHEPHO3ULIUNA DIEKTPUYECKUX NosIen. JIMHMKM HaAnpsyKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabota cui anekTpocrarudeckoro nosjs. [lorennuan. Pa3HoCTh NOTEHITHATIOB.
IIpoBOOHMKM W JHAJIEKTPUKMA B JJEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannstit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TApAJLIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUYECKOTO TOKA.

DIEeKTPOJABIXKYILAsA CWJIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpryeckoi nenu. KopoTkoe 3aMbIKaHHe.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHHKMY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJAMMOCTH
noJynpoBoHUKOB. CBoiicTBa p—n-niepexoja. [1oxynpoBoAHUKOBBIE TIPUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpaXx H  paciuiaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCOMALNS. DIEKTPOIIH3.



DJNIeKTpuUecKUu TOK B Ta3zaxX. (CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA JUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIPOBOIHUKOBBII 11O/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne Critbl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS] UWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUIOIIAH MONEPEYHOr0 CEUEHUs U MaTepHraIa.

CmMemaHHoe COeTMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABWXKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmtoienue snextpomiusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsA B 10 Kitacce oCylIECTBISETCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKHU,
OMoNOruM, XMMHUH, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumores3a, (u3MUecKas BEIWYMHA, 3AKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHECHHMM, JMHEWHas (YHKIHUA,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >)KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia30B,



DIIEKTPUUECKHE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  JTUCCOIHAITHS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUN C HCTIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJIbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cropaswusi, mapoBas TypOWHa, OBITOBOH XOJOIUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM 4YHCJIE HAHOMATEPHAIIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IPUHTED, DIIEKTPOHATPEBATEIHHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATBBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe noze. I1eKmpoMacHUMHAA UHOYKYUA

ITocTosiHHBIC MAarHuTHL. B3anmMoaencTBUe MOCTOSHHBIX MArHUTOB. MaruutTHoe
nosie. BekTtop MarauTHOM MHAYKUMHA. [I[puHIMI Cynepno3uiuy MarHUTHBIX IOJIEH.
Jluann marHuTHOW WHAYKUMW. KapThHAa JIWMHWUKA MarHUTHOM WHIAYKIUMHA TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHoe TI0OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUWAH
MAarHUTHOT'O TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoyJib ¥ HalpaBlieHHe. J|BHKEHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIMU. [lOTOK BEKTOpa MarHUTHOW
MHAYKUAHW. OJIEKTPOABIXKYIAS CHJIA HWHAYKIUHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHIIA WHIAYKUUH B
MIPOBOJIHUKE, IBUAKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIIEHHE CaMOMHAYKUIHMH. OJEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE MPHUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, DJICKTPOJBHUIATEIb, YCKOPUTEINU JJIEMEHTapHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JluHuKM UHAYKIIMYA MarHUTHOTO TIOJISL.

B3aumopericTBre 1ByX NpOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBreHnEe 3IEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIbI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pasznesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXrHHBIN MasATHUK. MaTeMaTUYECKUM MAsTHHUK. YPaBHEHUE T'apMOHUYECKUX
kosebanwmii. [IpeBparenne sHepruu Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKHUMH W
AIEKTPOMarHUTHIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx Kojie0aHUsAX. BhIHYKIEHHbIE MEXaHUUECKHE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

Ilepemennblii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa H
HaIpsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U MOTPEOIICHUE IIEKTPUUECKOM
AHEPrur. DKOJOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HabOmrotenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATEILHOM COEOMHEHUU PE3UCTOpPA, KaTyIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEAAUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanre 3aBUCUMOCTH NEPUOIA MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 80IHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpanenus. Ilepuon. CxopocTh
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenims u nupakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3JIYyUYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIspu3anus, Tudpakius,
untepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [[puMeHeHUEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI pagUOCBA3U U TENEBUACHUS. Paguonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOIIEN CPEBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HabGmronenue orpakeHus: M MpeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue uatephepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPETIOMIICHHUE,
noJisipu3aius, 1udpaxius, THTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

Cobuparomire 1 paccerBarolye JuH3bl. ToHKas nH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKas cwia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B cOOMpAIonux u
paccenBarolnX JuH3ax. Popmyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBast ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MaKCHMYMOB W MHUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakuuoHHas pemérka. YcloBUE HaOIIOAEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpM  MAaJACHUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOEC NPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE PACHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue nprudOpBHI.

ITonHOE BHYyTpEHHEE OTpakeHne. Mojiesib CBETOBOAA.

HccnenoBanrie cBOMCTB U300paKeHUH B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOnronenune natepdepeHinu crera.

Hab6mronenune nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue monsipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopusie padbomol

N3mepeHne nokazaress NpeaoMiIeHUs CTEKIA.



HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPHH OTHOCUTEIbHOCTH
['paHuIBl TPUMEHUMOCTH KJIaCCHYECKON MeXaHHuKU. [locTynaTel criennaibHOM
TEOPUU OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKpalleHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ YHEPrUed U UMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPrus
IIOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®dotonsl. Dopmyna [Inanka cBA3U SHEPTUU POTOHA C €TO HACTOTON. DHEPTHS U
UMITYJIbC (POTOHA.
Otkpritre u uccienoBanue Gorodadpdexra. Onwitel A. I'. CTomeroBa. 3aK0HBI

dotorpdexra. YpaBuenue DunmTeitHa mis dotodrddexra. «KpacHas rpaHuiay
dboToarddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoCTBA W MPaKTUUECKOE MPUMEHEHUe: (POTOIIEMEHT,
dboTomaTYMK, cCoTHEUHAas 6aTtapes, CBETOAUO/I.

Jlemoncmpayuu

®otordh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO o -4acTHIIL.
[Inanerapnas wmoxenb artoma. [loctymarsl bopa. M3nmydyeHue u mOriomieHHE
(GOTOHOB MpU MEpexo/e aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/Ia.

Bomnnossie cBoiicTBa yactull. Bonusl ne bponss. KopmyckyisipHO-BOJIHOBOM
JTyaTu3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHUE.

TexHudyeckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGntonenue inHeHyaThIX CIEKTPOB UITYUYEHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsvie padbomul

HaOmronenue nuHegaToro crnekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpsITHe
panuoaktuBHOCTH. OmbITH Pe3epdopaa rmo onpeaeneHnto cocraBa paJuoaKTUBHOTO
m3nyuyenus.  CBodictBa  anbda-, Oera-, TaMmMma-uzinyuyeHus.  Biushue
PaIMOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnag. DNEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacnan. [amma-
U3JIlyyeHre. 3aKOH paJuOaKTUBHOIO pacrajia.

DHeprus CBsI3U HyKJIOHOB B sifipe. S nepHbie cuibl. [ledekT maccsl sapa.

S nepHble peakunu. JleneHrue u CUHTES sIep.

Anepnseiii peaktop. TepmosepHbiii cuHTe3. I[IpoOiieMbl W TEPCHEKTHBEI
AJIEPHOM DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO u3nyeckoil KapTUHBI MUPA.

TexHuueckne yCTpoMCTBa U MPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLINX YACTHLL.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

HccnenoBanre TPEKOB YacTHUL (M0 TOTOBBIM (oTOrpadpusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BATHS acCTpOHOMUU. [IpUKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHNE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BUAMMOE
JIBUKEHUE.

ConneuHas cucreMa.

Connne. ComHeuyHas akTUBHOCTb. Mctounuk sHeprum CosiHIITA M 3BE3I.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHbI Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM MOCIIEN0BAaTENIbHOCTU. BHYTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue u nBuxenne ComHia B
INanmaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
rajgakTHK.

Bcenennas. Pacimupennie Beenennoit. 3akon Xa06ina. Paz0eranue rajgakTuk.
Teopus bosnbmoro B3peiBa. PenukToBoe U3nydeHue.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUI JJIsI OTIpe/IeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro Moyapus U ipKue 3BE31bI.

Hao6mronenus B Teneckon JlyHbl, muraneT, Mieunoro [lytu.

Oo6o0maromiee NOBTOPEHUE

Ponp u3uku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, POJib GU3NUECKONU TEOPUH B
(bopMHpOBaHUU MPEACTABICHUHN 0 (PU3UUECKON KapTUHE MUpPa, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM pSAIYy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsA B 11 kiacce ocyuiecTBisieTcs €
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MATEMAaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHWE, Hay4HbI (akT, TuUnoresa, (u3Mdeckas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pemwIEeHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKIMA HA OCU KOOPAMHAT, CJIO0XEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIMM, NPU3HAKK MOAOOUSI TPEYTrOJIbLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX (Puryp u o0béma Ted.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MpUPOJE, KoyieOaTelabHbIE
JIIBUOKEHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOU MPUPOJE, NCUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.



l'eocpaghus: marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUIA.

Texuonocus: NWUHUAM DJJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus (06a30BbI YPOBEHB) JOIKHO 00ECIIEUNTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS yUeOHOro npeaMera «Pu3nKka» T0TKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUILMOHHBIM [IEHHOCTSIM POCCHUMCKOTrO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa M OMNbITA JIEITEILHOCTH B MPOIIECCE pPeaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEILHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oO1IecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHONM OpPraHU3aIINH;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA UHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKTaHCKON MACHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peElICHUS,
OPUEHTHUPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIEC B
JIEATENbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MIPUCYIIETO (PU3NUECKON HayKe;

5) Tpy10BOI0 BOCIMTAHMS:



WHTEPEC K Pa3InyHbIM cdepaMm NpodecCHOHAIBHON ACSTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caM0OOpa30BaHUIO B 00JACTU
(bU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0J10r14eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JKOJOTMYECKON KYJIbTYpbl, OCO3HAaHHE TJIO0ATHLHOIO
XapakTepa AKOJOTUUECKUX MpoOIeM;

IUIAHUPOBAHKE U OCYIIECTBICHHUE JICUCTBUUA B OKPYKAFOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO PAa3BUTHS YE€IIOBEUYECTBA,;

pacuIMpeHre OmbITa ACATETbHOCTH JKOJOTUYECKOW HampaBJIeHHOCTH Ha
OCHOBE UMEIONIIUXCS 3HAHUU 10 QU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MpPOIECCE
n3y4deHUs! PU3UKHU OCYIIECTBISITh MPOSKTHYIO U UCCIIE0BATEIbCKYIO IEITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITeILHO  (OPMYJNIMpPOBaTh W aKTyaJlM3UPOBaTh  IpoOIIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHATh LENU ACATEIIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh ~ 3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3palaTbiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIU3a HMEIOIIUXCS
MAaTE€PUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBHOCTH;
KOOPJAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOT0, BUPTYAJIHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIKOUEBBIMU MOHATHUSMH M METOAAMHU
buznyecKoil HayKu;



BJIa/IETh HaBbIKAMU Y4eOHO-UCCIIeI0BATENbCKON U MPOSKTHON 1eATEIbHOCTH B
o0nacTu (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METO/IOB pelieHusl 3ajay (U3MUYECKOro COJEep)KaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/IOB [TO3HAHMS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETalUU, MPeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HKU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaayy,
BBIIBUTaTh TUIOTE3Y €€ PEeIIeHUs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE pELICHUA 3aJaud Ppe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
NEeSATEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyalMsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWUsA 10 (U3MKE B TMPAKTUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4eHUs] UHPOpMaluu (U3UUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOMUCK, aHAaJIM3,
CHUCTEMAaTH3alUI0 M HWHTEPIpeTalni0 MHPOPMAlMU pa3IMYHBIX BHIOB U (opm
MPE/ICTaBIICHNUS,

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX W  KOMMYHUKALIMOHHBIX
TEXHOJIOTHI B PELIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aJ1a4 ¢ coOMI0AeHEM TPEeOOBAHMM HIPTOHOMUKH, TEXHUKU 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpPaBOBbIX M 3THYECKUMX HOPM, HOpM HHGPOPMAILMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COACpkaHHUs B Pa3IMUHBIX (opmaTax C
y4€TOM Ha3HAYeHUsS] MH(DOpPMAIUKU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IIpencTaBlIeHUs U BU3yaJIU3al[iu.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ TeliCTBHUSI:
OCYIIECTBIIATH OOIIEHUE Ha YPOKaX (PU3UKH ¥ BO BHCYPOUHOH JCATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallMd ¥ CMATYATh
KOH(DITUKTHI;



Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaTbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX MEHCTBUI C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1EIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensiTh poiM ¢ YYETOM MHEHUNM Y4YaCTHUKOB, OOCYXKIAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOET0 BKJIaa U KaXKJ0T0 Y4aCTHUKA KOMaH bl B OOITUH
pe3yJbTart Mo pa3paboTaHHBIM KPUTEPUSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHWBATh WAEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PEIIEHUS PAaCUETHBIX U KAaYECTBEHHBIX
3aj]a4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX PEIIIOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cnoco0cTBOBaTh (DOPMHUPOBAHHIO W TMPOSBICHUIO SPYIUIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMM  KakK  OCO3HaHMS
COBEpIIAEMBIX JIEMCTBUA M MBICIHUTEIBHBIX MPOUECCOB, WX PE3YJIbTATOB H
OCHOBAHMUI;

UCTIONIb30BaTh MPUEMBI periekcrun Ui OLEHKH CUTYallud, BEIOOpa BEpHOTO
pEeLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JAPYTMX TIPH aHaJu3e pe3yJIbTaToB
JeSITENIbHOCTH;

MPUHUMATh Ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHaIW3€ pe3yJIbTaToB
NeSITENIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH.

B mporiecce 1ocTrKeHHsI TNYHOCTHBIX PE3YIHTATOB OCBOEHUS ITPOTPAMMBI T10
dbuzuke A YpOBHA cpeaHero oOmero oOpa3oBaHus y  0OydYarommxcs
COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEJICKT, TIPEAOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIHHOE
COCTOSIHWIC, BUCTh HANpPaBIEHUS Pa3BUTHs COOCTBEHHOW 3MOITMOHATIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHIO IEIH U
yCcrexy, ONTUMU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHMMATh AYMOIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOHMINKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniry o6yuenus B 10 kjacce mpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (PU3MKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYECHHBIX (U3HUYECKUX MOJIETICH:
MaTepHalibHas TOYKa, MHEepIMaIbHasl cCUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKuX 3a/1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (MIPOIECCHI) U OOBICHATh MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHMS BELIECTBA U



AIEKTPOAMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, UHEpLUs, B3aUMOJCICTBHE
ten, nud@ys3usi, OpOYHOBCKOE JIBUXKEHUE, CTPOEHUE >KUIKOCTEH U TBEPABIX Tell,
U3MEHEHHEe O0BbEMa TeN MpPU HAarpeBaHUM (OXJIAKIEHUU), TEIIOBOE PABHOBECHE,
WCIIApEHNE, KOHJCHCAlMs, IUIABICHHUE, KPUCTAJUIM3alMs, KUIIEHUE, BIIAXKHOCTD
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSA3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCaX, dJIEKTPU3aLHs Ted,
B3aMMOJICHCTBUE 3apsI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (PU3MUECKUE BETUUYHMHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC T€Jla, KUHETUYECKAsl DHEPIHs, NOTEHUUAJIbHAS DHEPTUSI, MEXaHUYECKAS
paboTa, MeXaHM4YecKass MOIIHOCTb; MpPU OMNHCAHWUM MPABHIBHO TPAaKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE aHHYIO (PU3UUECKYIO BEIMUUHY C JIPYTUMU
BEJINYNHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBICHMS,
UCTIONB3Ysl (U3MYECKHE BEJIUYMHBL: JaBJIEHUWE Tas3a, TeMIepaTrypa, CpeaHsis
KMHETHYECKasl SHEPIHUsl XaOTHYECKOrO JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssl 3HEprusi, padbora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JIBUraTessl; MpHU OMHCAHUHU
NPaBWJIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIOJNb3YyEeMbIX BEJIMYUH, UX
000O3HAUYEHNUs U E€IUHUIBI, HAXOAUTh (POPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bU3HYECKYIO0 BEIUUHUHY C IPYTUMH BEJIMYMHAM;

OMMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUMHBI: 3JIEKTPUUECKUN 3aps,
IEKTPUYECKOE T10JI€, HANPSKEHHOCTD OJISA, MOTEHIMAN, PA3HOCTh ITOTEHIUAJIOB;
Ipy ONHMCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTUMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHUE MPOLECCHl U SIBICHUS, UCHOJb3Ys (PU3NUYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro Tsarorenus, I, 11 u III 3akonsl HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DHEPruH, 3aKOH COXPAHEHUS MMITYJIbCa,
IIPUHLAI CYNEPNO3ULUNA CWI, NPUHIUII PABHOIPABUSA HMHEPLUHMAIBHBIX CHCTEM
OTCUY€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHS BEIECTBA, I'a30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
DIEKTPUYECKOro 3apsiaa, 3akoH KyslioHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBHUS MaIINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyarh YCJIOBHS MX 0€30MacHOTO HUCIOIb30BaHUS B MTOBCEIHEBHOMN
KU3HU;

BBITMIOJHATh JKCHEPUMEHTHI O HCCIENOBAHUIO (DU3MYECKHX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM TMPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpH 3TOM
dbopmyHpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBOJIBI

OCYILECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIUUUH, PU
ATOM BBIOMpPATh ONTHUMAJBHBIN COCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BETUYMHAMU  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3YIbTATHI MOJIYYEHHONU 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE
TaOIUI] ¥ TPaQUKOB, JIENATh BEIBOJBI 110 pe3yIbTaTaM HUCCIIETOBAHMS;

coOJroaTh MpaBuiia 0E30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M IMPOEKTHOMN
JESATENLHOCTH C MCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
0o00opy10BaHUS;

pemarb pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKOH MOJENbIO,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUEThl U OLEHUBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BETUINHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUECKHU HEIPOTHBOPEUUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

MCTIOJIb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH [JISl TIOWCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJIApHON HHGPOPMAIMK, TMOJYYEHHOM W3 pa3InyHBIX
HUCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHUM;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH IMpU OOpalieHuu C NpuOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPaHEHUS 3/I0POBbS U COOIOJCHUS HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPY>KaIOIEH Cpejie;



paboTatb B TpyHNe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIbI, PAMOHAIBHO pacHpelessTh OOS3aHHOCTH W
IUIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJI€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pacCMaTpUBaeMOM TPOOIEMBI.

K xoniry oOyuenus B 11 kJacce rnpeiMeTHbIe pe3yIbTaTbl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON AECATEIIBHOCTU JIFOAECH, LEJIOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUDPA;

YUUTBIBATh TPAHUII TPUMEHEHUS M3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN 3IEKTPUUECKUH 3apsij, JIyd CBETa, TOUEYHbIA UCTOYHUK CBETA, SiACpHAs
MOJieJb aTOMa, HYKJIOHHas MOJeb aTOMHOTO fpa NpU peuieHHH (U3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUE ABJICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWSA, JCHUCTBUE MArHUTHOIO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIKYIIMMCS 3apsill, AJIEKTPOMAarHUTHBIE KOJ€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHyss, audpakuus U HOJAApU3AlMs  CBETa, JAMCIEPCHs CBETa,
dbotoanekTpudeckuit 3pdekt (pororddekr), cBeToBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYaTOro CIEeKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBLIC CBOMCTBA BCIICCTBA (BHCKTpI/ILICCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPHUICCKYTO IMPOBOAUMOCTD Pa3JINIHbIX cpe}:[) )51

AJIIEKTPOMArHUTHBIE SIBJICHUSA (TIPOLECCHI), MCHONB3YySd (PU3UUECKUE BEIUYUHBI:
AIEKTPUYECKUN 3apsij, CHJIa TOKA, JJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs CUiIa, paboTa TOKa,
WHIYKIHUST MAarHUTHOrO mojs, cuia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTD
KATYIIKH, DHEPrusl AJIEKTPUYECKOTO W MArHUTHOrO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTEeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
TFApMOHMYECKUX DBJIEKTPOMAarHUTHBIX KojJeOaHuM, (POKYyCHOE pacCTOsHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBIC]T HCIOJIb3yEMBIX BEIMYMH, HMX OO0O3HAUYeHHs M €JAUHMIIbI, YKa3bIBaTh
(GopMyJIbL, CBS3BIBAIOLIME JAHHYIO (PU3HUECKYIO BEIMYHHY C IPYTUMH BEIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBJICHUS M IPOLECCHI, HCIOJIb3Ys
(bu3NYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, IEPUO] MOTypacnaia, YHEPTUs CBSA3H



aTOMHBIX SIZIEp, TPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (DUIUYECKUNA CMBICIH
HCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS U €JIMHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIUE JAHHYI (U3HUYECKYIO BEIWYUMHY C JPYTAMH BEJIMYHHAMH,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBIEHUS, UCTONB3Ys (Pu3nyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENLHOTO U MapaJIeIHLHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHHUS! CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHUE DHITEHa i PororddexTa,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXPaHEHHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHsI MacCOBOTO YHWCIIa, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO PAcMajia, Py dTOM pa3iudaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUS (TpaHUIlBI, 00JACTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, CHJIBI AMriepa u cuitbl JIopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JTMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUW W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHU: TPU ITOM
dhopmyIHpoBaTh MPOoOIEMy/3a/1a9y U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYI0BaHUs, MPOBOJAUTH ONBIT U (OPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATh ONTHUMAIBHBIN CIIOCOO M3MEPEHHS M HCIOJIh30BAaTh WU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIMYUH C MCTIOIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOUW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE TAOIUI] M TpaduKoOB,
JIeJaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOJro1aTh MpaBuiia 0€30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEI0OBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yd4eOHO-HCCIEA0BATEIIbCKOM W MPOEKTHOMN
JESATETPHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000py10BaHUS;

pemaTth pacu€THbE 3aJa4d C SBHO 3aJaHHONW (PU3HYECKONH MOJIENbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAIM3a yCIOBUS 33 a4H
BBIOWpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMble NJisi €€ pellleHUs, MPOBOAUTh Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MIOJTYYCHHOTO 3HAYCHUS (PU3MYECKOU BEIIMYNHBI,



penaTh Ka4eCTBEHHBIE 33/1a4U: BHICTPANUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

WCITIOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOWCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJIApHON HHGPOPMAIMK, TOJIYYEHHOM W3 pa3InyHBIX
HUCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAIlMH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMWCTB, pa3inyaTh yCIOBUS UX OE30MMACHOTO MCIIOIH30BAHUS B MTOBCEIHEBHOMN
KU3HU;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TTOBCETHEBHOM KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuH C NpudopaMH U TEXHUYECKUMU
YCTPOMCTBAMH, JUJISl COXPAHEHUS 370POBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIle C BBIMOJHEHUEM PA3TUYHBIX COIHUAIBHBIX pOJIEH,
IUIAaHUPOBATH pabOTy TPYyNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
MJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CHUTYaIlUAX, aJeKBaTHO OICHWBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM ungposbIe
Ne i/m P Kontpoubnsie | IIpakruyeckn (ucpp :
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThl
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa U METOAbl HAYYHOr'O TO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hlusamuia / https://m.eds00.ru/7f41bf72
Bbu6nmnorexa [JOK
23 3aKOHbI COXpAaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnnorexa [JOK
' TEOPUHA https://m.edsoo.ru/7t41bf72
bubmuoreka [{OK
32 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubnuoreka [IOK

da3oBbIE Mepexoabl

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

Hroro no pazgeny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [HOK
4.1 C)
FlekTpocTaTIIG ? https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN SneKTpUYecKuii TOK. TOKu B 13 bubmmoreka [JOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTuyeckune (g )
NMPOrpamMMbI Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
L1 MaruauTtHoe nose. IeKTpOMarauTHas 1 1 3 bubanoreka LIOK
’ WHIYKLIHA https://m.edsoo.ru/7f41c97¢
Ntoro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 9 | bubnmnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCcKHe U DJIEKTPOMArHUTHbBIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmnoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DneMEeHThl aCTPOHOMUU U acTPOPU3UKU 7 hitps-//m.cdsoo.ru/7f41c97c
Hroro no paznemy 7
Pasznen 6. OBOBLIAIOILIEE IIOBTOPEHHUE

6.1 O6o61maroniee TOBTOPEHHE 4 ngﬂ;ﬁfg&gg}i 41697
Htoro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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INIOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypchl
dusnuka — HayKa O PUPOJIE.
1 Hayunsie MeTZ bl HOIE)HaI,)HI/ISI 1 bubmmorexa LIOK
Y 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIero MUpa
Ponb 1 mecTo usuku B

) (bopMHpPOBaHUN COBPEMEHHON | bu6nmoreka [IOK
Hay4HOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
[IPAKTUYECKON JEATEIBHOCTH JIIOIEH
Mexanudeckoe IBUKECHHE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nerkeHus. I[lepemenenue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMeEpHOE npsiIMOSIMHEHOE 1 bubmuorexa [JOK
JBMKECHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE NpSIMOJIMHEHHOE | bubnuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe nazieHue. Y CKOpeHue | bubmmnoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe nBUKEHUE.

7 JIBr>KeHME MAaTepHAIbHOM TOYKH I10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuaiun otHOocuTENnpHOCTH [ anumes. 1 bubnmoreka [JOK



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

WuepunanpHble CUCTEMBI OTCYETA.
[Tepssiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [lpunnun

bu6mmoreka [IOK

9 CyNepIo3uIu cui. Bropoii 3akox
yrep 1 p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHOM TOUKH

10 Tperuii 3akon HeroToHa 114 bu6nuoreka [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHUPHOTO Tsirotenus. Cuna

11 TspKecT. [lepBas kocMuueckas bubmmorexa [TOK

- 1eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. KordhdunueHt tpenus.

13 Cuia CEH OTI/IBJ'ICI—(})I/qu)I pu I[BI/I)P;(GHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B KUJAKOCTH WU ra3e
[TocTymarenbHOE U BpalaTebHOE

14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6mmoreka [{OK
MowmenT cuibl. [lievo cumsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynbsc MaTepuabHON TOYKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubmmnoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE IBI)KEHHE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckast sHeprust MarepuanibHON bubnmnorexa [JOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUuH

17 [TorenumanpHas 3HEprus. bubmmnoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

[ToTenuuanbHas SHEPTUs YIPYTro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanbHas 3Heprus Tena BOIU3U
MTOBEPXHOCTU 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHunanbHble U HEMOTEHIAJIbHbIE
cuiibl. CBsi3b pabOTHI
HEMOTEHUHUAIbHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

bubmnoreka [IOK
https://m.edsoo.ru/ff0c478c¢

19

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI €
M3MEHEHHEM MEXaHmIeCKOM OHEPIrUn
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota 1o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOXKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOpUHU. bpOyHOBCKOE
nsrkenue. Anddysus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aHMMOJCHCTBHS YacTHI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYJIL. KomnuectBo
BemecTBa. IloctosHHas ABOFaI[pO

24

TennoBoe paBHOBecue. TeMneparypa



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

u e€ usmepenue. [llkana Temneparyp
Henscns

Uneansusiii raz 8 MKT. OcHOBHOE

bu6nuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTtypa Kak Mepa
26 CpeHel KHHETUYECKOM SHEPTUu bubnmnoreka [JOK
JBHKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ["a30BbI€ 3aKOHBI
Jlaboparopnas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
rnapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3an
29 N3onporiecchl B uaeaabHOM ra3e u ux bu6mmoreka [IOK
rpadguvecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crroco0sI e€ m3MmeHeHus. KonmmaecTBo bubmmoreka [IOK
TEIIOTHI U paboTa. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOI'O UJI€aJTbHOTO
rasa
31 Bupael rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TEMmIOTH Mpu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHeIi mpoiecc
13 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubnnorexa [JOK

IMPUMCHCHHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc
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Heob6patumocTs mporieccoB B

34 npupoje. Bropoii 3akoH brbmmorexa [TOK
pHpose. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Mpuntun aeiicteus u KI1J[ Termosoit bubmnoreka [IOK
MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIT
37 DKOJOrH4ecKHe MpooIeMbl
TEIJIO3HEPTEeTUKU
18 O6o6matomuit ypok « MomnekynsipHas bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekymnsapras ¢pusznka. OCHOBBI bubmorexa HOK
yIp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMS. bub6imoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AOCoI0oTHAS U OTHOCHTEITBHAS
41 BJIAKHOCTH BO3/1yxa. HachleHHb1i bubmmorexa [JOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckue u
47 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTayios. Kujakue https://m.edso0.ru/ff0c6510
Kkpuctamuibl. COBpeMEHHbIE MaTepHAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.
43 VY ienpHas TernsoTa miaBJIeHUs bubmmorexa [TOK
A ) https://m.edso00.ru/ff0c6708
Cybnumarus
bu6nmoreka [JOK
44 v 0
PABHCHHE TEMIOBOTO bajanca https://m.edsoo.ru/ff0c6820
45 OnexTpusanus Tei. JJIEKTPUIECKUN bu6nuorexa [IOK



https://m.edsoo.ru/ff0c6820
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3apsj. [IBa Buga 3J€KTpUUECKUX
3apsI0B

https://m.edsoo.ru/ff0c6bce

[IpoBOIHMKY, TUDIEKTPUKU U

46 MMOJYIIPOBOAHUKN. 3aKOH COXPaHEHUS bubmorexa LHOK
yrip ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynouna. ToueuHbIH 3IEKTPUUECKUAIT Bubmorexa LIOK
Y ’ P https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
43 noss. [IpuHumn cynepno3uuuun bubnnoreka [JOK
JJIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNPsLKEHHOCTH
PaGota cui aneKTpoCcTaTu4ecKoro
49 noist. Ilorennuan. PasHocTh bubnmorexa [IOK
) tal. https://m.edsoo.ru/ff0c6f00
MOTEHIINAI0B
[TpoBOTHHUKYN U AUDIIEKTPUKH B
50 3IIEKTPOCTATUYECKOM ITOJIE bubmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckast IPOHHUIIAEMOCTD
bu6mmoreka [IOK
51 OnexTpoéMKocTh. KoHneHncaro
P a1 p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHIIEHcAaTOpa. DHEPIUs 3apsKEHHOT O bubmorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
[TpuHIIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO
53 arnapara, CTpyHHOIro mpUHTEpA.

DneKTpocTaTUyecKas 3aluTa.
3a3eMIIeHHe AIIEKTPOPUOOPOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c6bcc

54

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporunenue. 3akon Oma it
y4acTKa Lenu

55

[TocnemoBarenpHOE, TAPAIIEIEHOE,
CMEIIaHHOE COCTUHCHUE
MPOBOTHUKOB. JIaboparopHas paboTa
«M3y4eHne cMenraHHoTO COSMHEHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

56

PaboTa 1 MOITHOCTP AJNEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

57

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3aMBIKaHHEC.

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

58

JlaGopatopHas pabota "H3mepenue
OJIC UCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTHUBIIEHUS"

59

DNEeKTpOHHAs MPOBOAMMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS METAJUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB

61

[TonynpoBoHHUKH, UX COOCTBEHHAS U

MpUMecHas MPoBOIUMOCTb. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBBIE
MIPUOOPHI

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

DJIEKTPUYECKHUI TOK B pacTBOpaX U

2 paciuiaBax 3JIEKTPOJIUTOB. | bubnuorexa [JOK
DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUM TOK B rasax.

63 CaMocTOsTeNBHBIN U | bubnuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ff0c84ae
IInasma
DnexTpuyeckre npubopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE | bu6mmoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301macHOCTH

65 O6o06maromuit ypok | bubnmnoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas padora no teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PezepHblil ypok. OGo0maronuii ypok 1 bubnmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600maromui ypok | bubnuorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c
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11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konpoanneie | - TIpaxTuieckn §3yqeﬂml :)Iﬁl?al;osmenbﬂme
padoThI e padoThI pecypesI
[TocTostTHHBIE MATHUTHI U UX

| B3auMo/ieicTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [{OK
BexTop MarHuTHON UHAYKLUUH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTHO€ 1noJje IpOBOJHUKA C

) TokoM. OnbIT DpcTena. 1 bubnuoreka [JOK
B3anmoneicTBre NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue | 1 bub6nmorexa [IOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBHME MarHuTHOTO TOJISI Ha
MPOBOAHUK ¢ TokoM. Cuita Amriepa.

4 Jlaboparopnas paboTa | | bubnuotexa [JOK
«HccenoBanme nenucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha PamKy C
TOKOM»

JleiicTBMEe MarHuTHOTO TOJISI Ha

5 JBUXKYILYIOCS 3apsKEHHYIO YaCTHUILY. | bubnuorexa [JOK
Cwta Jlopenna. PaGoTa criib https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarHuTHas UHAYKIM. [ToTok 1

BEKTOpa MarHuTHOM uHaykmu. 31C



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJEKTPOMATHUTHOW UHIYKIIHH

bu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKIUU.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoNuCTBa U UX
[IPUMEHEHUE: TIOCTOSIHHBIE MATrHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMarHUTHAs WHITYKIIHSD

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

11

KonTponbhas pabota no teme
«MaruuTHOe ToIe.
DJeKTpOMarHuTHas UHAYKIHS»

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

12

CB00OOTHBIC MEXAaHUYCCKHE
KoJjeOanus. ['apmMoHMUecKue
KosieOaHus. YpaBHEHHE
TapMOHHYECKUX KOJICOAHHH.
[TpeBparieHue sHEPrun

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

13

JlaGopaTtopHnast pabota
«HccrenoBanme 3aBUCUMOCTH
nepro/ia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI TPy3a»



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

14

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIE KOJICOaHHS B
UIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHS MEKIY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmnoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHEPIrun B HACAJIbHOM
KOJIe0aTeIbHOM KOHTYPE

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasnenue o 3aTyxaromux
Kosie0aHusX. BoIHyK1eHHBIE
MeXaHH4JecKue Kojiebanus. Pe3oHanc.
BBIHY)KJIGHHI)IG BHGKTpOMaFHI/ITHble
KoJIeOaHM

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsblil Tok. CHHYCOUJAIbHBII
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIMTYTHOE U
JICUCTBYIOILIEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozacTso,
nepeaaya v norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpoUCTBO U MPAKTUYECKOE
[IPUMEHEHHUE JIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUU DJIEKTpoliepesay

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

20

DKOJIOTHYECKUE PUCKU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
KynbTrypa ncnosnabs3zoBanus
JIEKTPO3HEPIUH B TOBCETHEBHOM



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

KU3HU

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpocrtpanenus. [lepuoa. Ckopocth

bu6mmorexa [JOK

21
pacupoOCTpaHEHUs U JJINHA BOJHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunsie 1 MPOOIBLHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubnmnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, UX
23 cBolcTBa U ckopocTs. [Ikana bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI PAAHOCBS3U U
24 TeneBueHus. Pa3Burue cpeacTts
cBs13u. Paguonokanus
25 Kontponbhas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc61l
[IpamosninHETHOE pacIpOCTpAHEHUE
%6 CBETa B OJJHOPOIAHOU cpejie. bu6moreka [JOK
TodeuHblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o P https://m.edsoo.ru/ff0cd4e0
N300paXKeHH B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEHUs
29 JlaGopatopHnas pabora «M3mepenue bubnuorexa LIOK

MOKa3aTeiid MPCJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
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JIunzel. [locTpoenune n3o0pakeHuii B

30 nuH3e. PopMysa TOHKOM JIMH3BI bubnworexa [JOK
- TOPMY ' https://m.edsoo.ruw/ff0cdd1e
VYBenuueHue TuH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX»
Hucnepcust cBera. CloXHBIA COCTaB
1 6emnoro ceera. L{Bet. JlaboparopHas
pabota «Habmoaenue nucnepcun
CBETa»
1 Wutepdepennus ceta. Audpaxims bub6nuoreka LIOK
cera. [udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
ITonspusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpudOpPsI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynarer bubmmorexa [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.
37 3aMeqiieHre BPEMEHH U COKPAIlEHUE buGnnorexa [IOK
P p https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISTUBUCTCKOMN
38 yacTUlbl. CBA3b MAcChI C JHEPTUEHA U bubmnorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KonTponbnas pabota «OnTuka. bubnmoreka [JOK

OCHOBBI CIIENIMAJIBHON Teopun

https://m.edsoo.ru/ff0ctf610



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
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OTHOCUTCIIBHOCTH))

®otounsl. ®opmyna [1nanka. DHeprus

bu6mmorexa [JOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTkpbITHE U HCCIEA0BAaHNE Eu6 1IOK
noIMoTEKA
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl potordekra. YpaBHeHHE
42 3131HLUTeI(7II)Ha H(IS)Iq)(bOTOB(I)(I;eKTa bubmmorexa LOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenue ceera. OnbrTel I1. H.
43 JleGeneBa. XuMuueckoe AeiCTBUC bubmorexa TIOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoiicTa u
A4 MPaAKTUYECKOE MPUMEHEHHE:
dboTo31eMEeHT, HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amay 1mo teme «DI1€MEHTHI bu6moreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITH
46 Pesepdopaa no paccesHuro a-yactu bubmmorexa [JOK
PLOPA p t https://m.edsoo.1u/ff0d091a
IInanerapHas Mozens aToma
bu6mmorexa [JOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0afa
Nznyyenue u norionieHue GoToHOB
48 1| I/I};IG €X0JIe aToMa C O H(()bro OBHS bubmoreia HOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTruu Ha apyroil. Buasl criekTpos
49 BonnoBbie cBoMcTBa YacTuil. BOJHBI bubmuoreka [JOK

ne bpoiurs. KopryckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHY’)KJICHHOE U3JTy4YCHHE

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PAIMOAKTUBHOTO U3ITYYCHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnazn. ['aMMa-nsiydeHnue

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

53

DHeprusi CBsSI3U HYKJIOHOB B si/IpE.
SnepHble peakuuu. S nepHbIi
peaktop. [Ipobnemsbl, TepCIeKTUBHI,
JKOJIOTMYECKHE ACIIEKTHI SIIEPHOU
SHEPreTUKHU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulbl. OTKpbITHE
MO3UTpoHa. MeTo bl HAOIOICHUS U
PErucTpaluy SJIEMEHTAPHBIX YaCTHII.
Kpyribiii cron «OyHaameHTanbHbIe
B3auMoAeHcTBHUA. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3 8

55

Bun 3sésanoro neda. Co3sesnus,
SIpKHE 3BE3/bl, IUIAHETHI, UX BUANMOE
nemkenne. ConHeyHas cCUCTeEMa

56

Comnnne. ConHeuHas akTUBHOCTD.



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

Uctounuk sneprum ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIAaBHOM
MOCJIeI0BATEIFHOCTH. BHYTpeHHEE
ctpoenue 3B&311. CoBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
spomronrk CoJHIIA U 3BE3]T

58

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxxenue u neuxkenue ConaHua B
l"amaktuke. ['anmaktuku. YE€pHbie
JBIPBI B IPAX TAIAKTHK

59

Bcenennas. Pa3Oeranme rajgakTuk.
Teopus bosboro B3peIBa.
PennkroBoe n3nydeHue.
MeraranakTuka

60

HepeI_HGHHLIe HpO6JI€MBI ACTPOHOMUU

61

KoHTponbHas pabota «DJIeMEeHTHI
ACTPOHOMHUHU U aCTPOPUIUKID)

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH cdepax NesaTeIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poms 1 mecto
(GU3KUKN U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOUN KapTUHE MUpa

64

O606maromuii ypok. Poib
¢buznyeckoil Teopur B GOpMUPOBAHUH




MIPEACTABICHHUH O (HU3UIECKOM
KapTHHE MHpa

O6o06matomuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX TPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpOMarHuTHas UHAYKIHS
PesepBHbiit ypok. OnTuka. OCHOBBI

67 CIEeUaJIbHON TEOpUH 1
OTHOCUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DJIEMEHTHI ACTPOHOMUH U 1 Bu6mmorexa [JOK

p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Gusuka, 10 kinace/ Mskumies I'.41., byxosues b.b., Corckuii H.H. nox
penakuueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTeancTBo
«ITpocsemienue»

» ®usuka, 11 knacc/ Mskumes ['.J1., Byxosnes b.b., Yapyrua B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe obmecTBo «M31aTeancTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JIS1I YUUTEJIA

Mapon, Mapon: ®uzuka. 10 knace. Junakruueckure marepuaisl K y4u. B. A.
KacbsinoBa. bazoBeiit u yriy6nennsiii yposau. ®I'OC

Mapon, Mapon: ®@u3zuka. 11 knacc. J{lunaktuyeckue maTepuaisl K yu. B. A.

KacbsiHoBa. bazoBblil u yriy0neHHsiid yposau. PI'OC

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://content.edsoo.ru/lab/subject/2/

https://lesson.academy-content.myschool.edu.ru/03/10
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