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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOr0 ypoBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudéroMm enepalibHOW pabodeil mporpaMMbl BOCIUTAHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxanue mnporpaMMbl 1O (uU3MKe HampaBieHO Ha (HOpPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOydeHHH UX ¢Pu3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEIMETHBIM pe3yjibTaTaM
OOy4eHHMsI, a TaKKE€ YYHUTHIBAET HEOOXOIUMOCTh pPEaAU3ANH MEKIPEAMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUYe€OHBIMH TpeaMeTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIEC LIETU M3Y4YEeHHsS] (PU3MKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaTbl OCBOEHUS Kypca (PU3HKHU: JTUYHOCTHBIE,
MeTanpeaIMETHBIE, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Pusnka» mo rogam o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaroriem mupe. IIKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
W3ydyenrne (QU3MKM BHOCHUT OCHOBHOWM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIH METO]I TO3HAHUS MPHU BHITIOJIHEHUH UMH YICOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usuku mjis ypoOBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl HUJIeH, KOTOphIE MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (M3MKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (puU3uKu
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(GbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEILECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 9KOJOTMUYECKUMHU MTPOOIEMaMH.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HaKOMCTBO C IIMPOKUM KPYI'OM TE€XHMUYECKHUX U TE€XHOJIOIMYECKHX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TpaHHUIaX
OPUMEHUMOCTH TEOpUH, M ONMCAHUSA E€CTECTBEHHO-HAy4YHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON JESTeNbHOCTH O0Yy4YaroUIuXCs.
Jisg  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJIB30BAHME CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIA0OpATOPHBIX padoT,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTEIbHOrO IMpollecca MCXOAd U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sToM oOecreunBaeTcsi OBIAJCHUE
OOy4YarOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIECHUIO PACUETHBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 337a4M C SIBHO
3aJaHHON (PU3MYECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HHTETPHUpYS 3HAHUSA U3
pa3HbIX pa3nesoB. [ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOLECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu ISl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBuM ¢ TpeboBanusimu DPI'OC COO k wmaTepualbHO-
TEXHUYECKOMY O0O€eCledeHnI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSIX
MpEeIMETHOr0 KaOWHeTa (U3MKK WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (U3MKU TOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYSHHMYECKHX MPAKTHUECKUX pabOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHcTpallMOHHOE  00opyoBaHue (opMupyeTrcs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B MporpaMMe 1Mo (U3MKE KIIOUYEBbIX JIEMOHCTpalUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUII.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHHMYECKUX NPAKTUUYECKUX padoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemaTudeckne KOMILIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4dHOMY
U3YYEHHUIO TPUPOJIbI, Pa3BUTUE HMX MHTEIUICKTyaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE NMO3HAaHUA U (POpMUPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOWIECHHS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepUu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHue yMeHUU OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(u3MYEeCKUX 3HAHUN U HAYUYHBIX JOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTikeHne 3TuX 1iesieid oOecrieunBaeTCsl pelleHueM CIEAYIOIMX 3a/1ad B

npoiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHETO 00Iero o0pa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, DJJEKTPOJMHAMHKY, KBaHTOBYHO (U3NKYy U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmMupoBaHME yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsiCHEeHUS (PHU3MYECKUX SBJICHUNW B TMPUPOAEC U IS TPUHATUA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEeHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
¢bu3nyeckol MoAeNblo, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBAaTHOW YCIOBHSIM 3a1auH;

e TMOHWMaHHE (UMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHajdn3a W HMHTEpIpeTanuu uHOOpMaIliy,
OMpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCJIOBHM Jis Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
MpOBEJIEHUS J1a0OpPaTOPHBIX pabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOCHHOCTEH 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

®usuka — Hayka o npupozac. HayuHble MeTOIBI IMO3HAHUS OKPYXkKAKOLIErO
Mupa. Ponb JSKCnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUS MPUPOJBIL.
OKCIepuMeHT B (pusmke.

MonenupoBanue (HU3NYECKUX SIBICHUNA W TporieccoB. HaydHbie TrumoTessl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UUQPPOBBIE HU3MEPUTENbHbBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe ABWKEeHHE. OTHOCUTEIBHOCTb MEXAaHUYECKOTO JBUXKCHMUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MAaTEpUAIbHOW TOYKH, MX MHPOECKIUUM HA OCH CHUCTEMbI KOOpJWHAT.
CnoxeHue nepeMeneHnil U CI10KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe IBuxkeHue. ['paduxu
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUSA, NYyTH © NEPEMEUICHUS
MAaTE€pPUAIbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBonuneitnoe  aBrkeHue. [IBUKEHHME  MarepualbHOM TOYKM 11O
OKPYHOCTH C IMTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0OBast CKOPOCTb, JIUHEWHAS
ckopocTs. [lepuon u yacrora odpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHHUE CHAPAJIOB, LIEITHBIE U PEMEHHBIE NIEPEAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBMKEHUHN C UCTIOIB30BAaHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrOo TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHMS.

Hamnpasnenue ckopocTu Ipu JABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHre HEpaBHOMEPHOTO ABMKEHHS C LEJBIO ONPENEICHUs] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTAMH, IPOMACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYJIIO.

N3ydyeHne IBUKEHUS [IApUKa B BA3KOU KUIAKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MAaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cHJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cunel. YcmoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MOAIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM IOIbEME U TIAICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbXECHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuyenue nBm>xkeHUs OpycKa M0 HAKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXXUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMiynsC MaTtepuanbHOM TOYKHM (Te€na), CUCTEMBI MaTEPUAIBHBIX TOYEK.
NMIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa TENa. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBU)KEHHE.

PaboTta criipl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepualbHOW TOYKM. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUM.

[ToTeHnmanbHas DHEPIHU. [TorennmanbHas JHEpPrus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHnumanbHas dSHeprus Tena  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loreHumanbHple W HeMOTeHIMalbHble  cuibl.  CBsa3p  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUS MEXAHUYECKOW dJHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBHXKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBU)KEHHE.

[lepexon NOTEHUHATBHON SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCONIOTHO HEYNpYyroro yiapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TeJIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJCMCTBUSL YacTULl BellecTBAa. Mojaenu CTpPOEHUs Tra30B, XKUJIKOCTEU H
TBEPJIBIX TENT M 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [locTosiHaas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPUHM HJACaIbHOrO raza. AOCONIOTHAash TeMIliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—Kianenpona.
3akoH [lanmpToHa. M30mporeccsl B UaACaIbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 1 dY3Un KUIAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHUSI.

Mogenb, WILTIOCTpUpYIOIIas TPUPOY AaBICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS UJEaIbHOIO rasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

OmnpenenieHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmoaumHaMuueckass cucreMa. BHYTpeHHsE dHEpPrusi TEPMOJIUMHAMUYECKOM
CUCTEMBI U croco0bI €€ n3meHenus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeTbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3oBanusi ’HEpPrUM B TEIUIOBBIX MamnHax. KoadduuueHt mnose3noro
nerictBust TerioBod mamuHbl. [{ukn KapHo u ero kospduuueHT mMone3Horo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MO JEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIIepaTyphbl) Tela IpHu TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY PpACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOPaHusi, PEaKTUBHOTO
JIBUTATEIIs.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnusie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrmapenne n kuneHue. AOCONMIOTHAS H
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctamioB. JKuakue kpuctauibl. CoBpeMeHHbIE MaTepuaibl. [lnaBimenue wu
KpUcTaJM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIIOBOTO OajaHca.

TexHudeckre YCTpOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUHU MOJYUYECHHSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIIAXKHOCTH.

HaOnronenuie HarpeBaHus U IUIABJICHUS! KPUCTAILTMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonvl

N3mepeHne 0OTHOCUTENIbHOW BIaXKHOCTH BO3AyXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3auust Tel. OJEKTpUYECKHi 3apsan. JBa BuAAa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJMHUKHM, JTUANEKTPUKU W TIOJTYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUuuecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro moJis.  [IpuHinun



CYNEPIIO3ULAN BJICKTPUUYECKUX MOJIEN. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocrarnueckoro  mnojs.  I[lorenmuman.  Pa3HocTh
MOTECHIMANOB. [IpOBOAHUMKM © JAUANEKTPUKH B AJICKTPOCTATUYECKOM TIOJIE.
JnanexTpuyeckas NpOHUIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOpP, KOMMUPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE CONPOTUBIICHHE. Y AEIbHOE COIMPOTUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora oanexktpuuyeckoro Toka. 3akoH JDxoyns—Jlenma. MoirHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHUE HMCTOYHHUKA TOKA.
3axon Oma 171 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B BakyyMme. CBOKCTBA JJIEKTPOHHBIX IMYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKUui TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lia3zma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe W3MepeHHE >IEKTPOIBIXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3ydeHne cMemanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JeKTPOIBUKYIIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCylIecTBIsETCA C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonssmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumores3a, (uznyueckas BEIUYMHA, 3aKOH,
TEeOopusi, HAOII0IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEWHas (QyHKIMS,
napabona, rurnepOosna, ux rpa@uKu U CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U X MPOCKLIUH HA OCH KOOPJMNHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs AUCCOLMALNS,
rajbBaHUKa.

l'eoepacghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, IMOIAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHED, TEXHOJIOTUU
MOJy4YEHUsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[TocTtosiHHbIE ~ MarHuThl.  B3auMOAEHMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marnuTHOM wuHAYKOMH. [IpuHmMn cyneprno3uuun
MAarHuTHBIX nosied. JInHuM MarHuTHOM WHAYKIMU. KapTuHa TUHWUNA MarHUTHOW
WHYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOkoM. OnbIT JpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HaIpaBlICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne 2NEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIXKYIAs CWia HWHIAYKIHH. 3aKOH 3JIEKTPOMarHUTHOW
uHaykuuu @apazes.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIKYIAs cujia
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKK C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBUKYIIEH CHJIBI MHIYKIUHA OT CKOPOCTH MU3MEHECHUS
MarHUTHOTO IOTOKA.

SIBiieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepumoa, vacrora, amrmumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue HEPTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKOHTYp. CBOOOJHBIE BJIEKTPOMArHUTHBIE KOJEeOaHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarolux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemenHbii TOK. CHHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegada u MOTpeOICHUE AIEKTPUIECKON
SHEPIruM. JKOJOTMYECKHE PUCKHU TPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxaromux KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Moaenbs TMHUM 3JEKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3  IOCIEN0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CxopocTb
pacrpoCTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHUe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanms.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHUK 3BYKa.

HaGmronenue orpakxeHus U MpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesioMJIeHUE, MoJspu3anus, 1udpakius, UHTephepeHITUs.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoHOU cpene. JIyd cBera. TOUEUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrojl IOJHOIOo
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CinoxxHbIi cocTtaB Oenoro cBeta. [Iger.

CobOuparomie W pacceuBaromue JUH3bL. ToHkas JswmH3a. DOKycCHOE
paccTosiHMEe W ONTHYecKash cujia TOHKOM nuH3bl. [locTpoeHnue nzoOpaxeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTepdEpeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACIPOCTPAHEHHE, OTPAKEHUE U TMPEJIOMIICHHE CBETa.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HaoGmonenne nuatepdepeHinm crera.

HaOmronenue audpakiyu ceera.

HaOnronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBI.

[Tonyyenue cexTpa ¢ MOMOIIbIO0 JUGPAKIIUOHHON PEIETKH.

HabGnronenue nonsipu3anuu CBETa.

Yuenuueckuii akcnepumenm, n1abopamopuvie pabomul



N3mepenue nokaszaress NpeioMIICHUS CTEKIIA.
HccnenoBanrie cBOMCTB N300paKeHU B JTMH3AX.
HabGnionenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl C BHGPFHCﬁ U UMITYJIbCOM pGHﬂTHBHCTCKOfI YaCTUIIbI. 9HCpFI/ISI
IIOKO.

Pazgen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 porodrddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTUMK, COJTHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToa(ekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuioO o -4acTHIL.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenue u mnornonieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPOJIA.

BounnoBseie cBoiicTBa yactull. Bosnbl e bpoitns. KopryckynsipHO-BOJIHOBOM
JTyaJTn3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue TMHeHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HaOnronenue 1MHEYaTOro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
panuoakTuBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-u3IydeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykiioHHass monens sjpa ['eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromsl.

Anbsda-pacniaz. OIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [ amma-
U3JIy4YeHHE. 3aKOH PaJMOAaKTUBHOIO paclaja.

OHeprusi cBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexTt macchl aapa.

SlnepHble peakuuu. JleneHnue U CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOMIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

®dyH1laMeHTalbHbIe B3auMoieicTBUs. EqUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue yCTporCTBa U IPAKTUUYECKOE MPUMEHEHUE: NO3UMETpP, KaMepa
Bunbcona, siaepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbonul

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3nmHoro nHeba. Co3Be3ausi, spKuUe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3J] IJIaBHOM IIOCJIEIOBAaTEIbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTambl )KM3HU 3BE3].

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue n nBuxkeHue CoyiHIA B
IN'anaxktuxke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyUYEHHE.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxkue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl OTpeIeNIeHUs] TI0JIOKEHUsSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usd CeBEpHOIro MOMYIIAPUS U APKUE 3BE3IBI.

HaoGmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O06o01a011I€e MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIMATILHOM M ATUYECKOM cpepax AesTeTLHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOIN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHPA, MECTO
(¢bu3MYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4YHBIM (DakT, rumores3a, (uznyueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPJAWHAT, CIIOXKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, MPU3HAKU MOAO0OUS TPEYTrOJIbHUKOB,
oTnpeesIeHUe TUIOMIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTpalIbHBIN
aHaJn3.



l'eoepagpua: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texuonocusa: JNWHUU DJIEKTPOIEpENady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeamera « Ou3nKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKTaHCKOH WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npUCyLIEro (pU3nyecKko HayKe;



5) TpyA0BOT0 BOCIUTAHUSI:

WHTEPEC K pa3IUYHbIM cdepaMm MnpodhecCHOHANIBHONU AESTENBHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) IKOJOrH4eCKOTr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa AKOJOTUUECKUX MPoOsIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIEICTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEeHHUE OMbITa JIEATETbHOCTH HKOJOTHYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHE IEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IIpoOIlecce
u3yueHus: (U3UMKU  OCYIIECTBJISATh  MPOEKTHYHD W HCCIEI0BaTEIbCKYIO
NEeATETHbHOCTh MHIUBUIYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jlornueckue JaeiicTBUsA:
CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU AEATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUHU HX
JIOCTHDKCHMUS;
BBISIBJISATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBbie uccienoBare/ibCKue JAeliCTBHA.
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATHSMH W METOAaMHU
bu3nYecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NEITeTbHOCTH
B 00sact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peIICHUs 3a1ad (HU3UIECKOTO COJCpNKaHUS, NMPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €T0
WHTEPIpETalUU, MPeoOpa3oBaHUI0 W MPUMEHEHUI0O B PA3IUYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUsA 1O (HU3UKe B MPAKTHYECKYl0 00IacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHS WH(POPMAIUU (PU3NIECKOTO CONCPKAHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIIECTBIATh ITOUCK, aHaJu3,
CUCTEMATH3AIMI0 U HWHTEPIPETAIui0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (HopMm
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHMs, TPaBOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHUS B pa3IMYHBIX (dopMaTax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUK U TIEICBOM ayAUTOPHH, BEIOMpAs ONITUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTH3aIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIIATH OOIIEHUE HAa YPOKaX (PU3UKHU M BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M MCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaJIbHON
paboThI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C Y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YJIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ JOCTH)KEHHIO: COCTAaBIISTh IJIaH JEHUCTBUH,
pacnpenensiTh poiau € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXIOr0 Yy4YaCTHHKAa KOMaHIbl B
o0ImIMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3ULUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBHA
Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO JESITEIBHOCTh B 00NacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSATEJILHO COCTABJISITh IUIAH PELICHHUS] PACUETHBIX M KAayeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS TPAKTUYECKOM pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

Jienatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMU B 00JIacTH
(U3HUKH, TOCTOSIHHO NOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJ€Th  HABbIKAMU  [IO3HABATEJIbHOM  pediieKcuM  Kak  OCO3HAaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, MX pE3yJbTaTOB M
OCHOBAHUIA;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalluH, BhIOOpa BEPHOTO
peLIeHNS;



YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IIPU aHAM3E pPe3yIbTaTOB
NeSITeNbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX TPH aHalM3e pe3yiabTaToB
e TENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce AOCTHXEHHS] JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS TPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpeIHEro oOimero oOpa3oBaHUS Yy OO0ydaroUIuXcs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEAMOIararoIIHiz
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBHOE
COCTOSIHH€, BUICTh HAIPaBICHUS PAa3BUTHS COOCTBEHHOW IMOIMOHAIBLHOU CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJanTUPOBATHC K
AMOIMOHAILHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAIOIICH CTpEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIMATHBHOCTH, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro IMpPU OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU JESATEIbHOCTH JIOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUYECKUX MOJENeH:
MaTepualibHas TOYKa, HHEpIMaIbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacrno3HaBath (puU3NUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BELIESCTBA U



ANEKTPOAVMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHHUE IO OKPYKHOCTH, HHEPIHUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TETNIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHJIEHCAIIMs, IUIABJICHUE, KpUCTAJUIA3AlUs, KUIICHHE,
BJI&JKHOCTbh BO3/lyXa, OBBIIIEHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHUSI Ta3a B  HM30IpPOIECccax,
ANEKTpU3alUs TeJl, B3aUMOAECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCTOJB3Yys (DU3UYECKUE BEJIUYUHBL:
KOOpAWHATa, MyTh, NEPEMEIIEHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrusi, NOTECHIUAIbHAS DHEPTHs, MEXaHU4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; TMpPH OINKUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBIC HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYEHUS M €IUHMUIIbI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€N M TEIUIOBBIE SIBICHUS,
UCTONIb3Yysl (PU3MYECKHE BEJIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETUYECKash DHEPTUsl XaOTUYECKOrO JBHXKCHUSI MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprusi, padoTra rasa,
KOd(PUIIMEHT MOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(bU3HYECKYI0 BEIMYUHY C IPYTUMHU BEIMYMHAM;

OMUCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NUECKUE BETUUMHBI: AJICKTPHUUCCKUIN 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTH MMOJIS, MOTEHIUAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJb3YyEMBbIX
BEJIMYMH, UX OOO3HAUCHUS] M EJIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BETUYHMHAMU,

aHAIM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SIBICHUS, UCIONB3Ys (PU3NUYECKUe
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUsS HUMITYJIbCa,
MPUHLAN CYNEPHO3ULUNA CHUJI, HPUHUUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIECTBA, Ta30BbIE
3aKOHBI, CBS3b CpeAHEN KMHETUYECKOW PHEPruM TEIIOBOTO JABUKEHUSI MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHS MX O€30MacHOTO HCIIOIh30BAaHUS B
MMOBCEJIHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI MO0 MCCIEAOBAHUI0 (DU3UYECKUX SIBICHUN W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHUH, IPU 3TOM
dbopmynHupoBath mpobieMy/3agady M THUNOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OIBIT U
bopMyIUpOBaTh BHIBOIBI;

OCYILECTBIJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
TOM BBIOMpPaTh ONTUMAIBHBIA CIIOCOO M3MEPEHHUS U HCIOJIL30BaTh W3BECTHBHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKHUMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIe TaOIUIT U TpapUKOB, A€TaTh BEIBOABI IO pPE3yIbTaTaM UCCIICIOBAHNS,

coOI01aTh MpaBmiia 0€30MaCHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OHKCIIEpPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKOM M MPOEKTHOU
JIEATEIIbHOCTU C HUCIIOJb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacyéTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YE€HHOI'0 3HaYeHUsI PU3UUYECKON BEIUUUHBIL;

pelIaTh KAYECTBEHHBIC 33/1a4l: BBICTPAUBATh JIOTUYECKN HEMTPOTUBOPEUHUBYIO
LETNIOYKY pACCYXJCHUU C ONOPOM Ha WU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKue BICHUS;

UCIIOJB30BaTh  MpPU  pPEIIEHWH  y4eOHBIX  3ajlad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTSPIIPETAIIUN
U TIPE/ICTaBIICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON HH(POPMAIINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(DOpMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;



paboTaTh B TIpyNNe€ C BBIIOJIHEHUEM pA3JIMYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATh pabOTy TPYIIbI, PalMOHATBHO paACHpEAeNaTh OO0S3aHHOCTU U
MJIAHUPOBATH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJEKTPUUECKUIN 3apsif, JTy4d CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO siipa MpHU pelieHUuu (PU3NYECKUX
3azay;

pacmno3HaBaTh (pu3nUecKkue ABIeHUs (TMPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIKYIIUHUCS 3apsii, JICKTPOMArHUTHBIE KoJICOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddheKT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BENIECTBA (AIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  JJIEKTPUYECKYI0  MPOBOJUMMOCTh  PAa3IU4HBIX  Cped) U
AJIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsil, CHJa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JIEKTPOJABIKYLIAsl CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTYILIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEPUOJ M 4YacToTa
Kojebanuii B KosiebaTeIbHOM KOHTYpe, 3apsifi U CHia ToKa B IIpolecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBICIT HCIIOB3YEMBIX BEIWYMH, WX OO0O3HAUCHUS W EIUHUIILI, YKa3bIBaTh
dbopMymbl, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJTMYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3YS
(dbU3MYeCKre BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTHs U UMITYJIbC (OTOHA, IEPUO TOJTypaciaaa, SHEPTus CBSI3U
aTOMHBIX $J€p, MpH OINUCAaHUM TNPABUIBHO TPAKTOBaThb (UINYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUILIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIUKCIISTH 3HAU€HUE (PU3MUECKOI BEIUYUHBL;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (PU3NUYECKUE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapalIEIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PAaCpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHA Mg PoTtodddexra,
3aKOH COXPAHEHHUS YHEPrUM, 3aKOH COXPAHECHMS HUMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
PUMEHUMOCTH;

OIPENEIISITh HAIIPaBJICHUE BEKTOPA NHAYKLIUHA MarHUTHOT'O I10JIS1 TPOBOIHUKA
C TOKOM, Cujibl Amniepa u cuisl JIopeHua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmynupoBath MpobieMy/3ailady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT U
bopMyIHpOBaThH BEIBOIHI,

OCYIIECTBIATH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BETUYHH, TPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCMOJIb30BaTh HM3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYMH C HCHOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOIUL U
rpauKoOB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOuro/1aTh npaBuia O€30MacHOTO TpyJa MpH IMPOBEACHUM UCCIIEIOBaHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U IMPOEKTHOM
NESATENbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
000Opy10BaHUS;

pemarh pacu€THbIE 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMBIC IS € PEIIeHUs, MPOBOIUTH PAcu€Thl M OICHUBATH PEATHLHOCTH
MIOJTyYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMIUHBL;

pelIaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTHYCCKU HEIIPOTHBOPEUHBYIO
IETIOYKY PACCYXJICHHUH C OMOpPOH Ha HM3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE SIBICHNUS,

UCTIONB30BaTh ~ NPH  PEIIEHWH  y4YeOHBIX  33aJa4  COBPEMEHHBIC
WH(POPMAIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAIUN
U TPEJCTABICHUs y4eOHOW W HAYYHO-ITOMY/ISIPHON HMH(pOpPMAIUH, ITOJTYICHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJTy4aeMyI0 HHPOPMAIIUIO;

OOBSICHATh TPHHIMIIBI JCHCTBUS MAIWH, THPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OS30MACHOTO HCIIOIh30BAHUS B IMOBCEAHCBHON
KU3HU;

IPHUBOIUTH IIPUMEPHI BKJIala POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTH;,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKe B MOBCEJIHEBHON JKU3HU
JUIs oOecrieyeHUs: 0€30MaCHOCTH MPH OOPAICHUH ¢ MPUOOPAMH M TEXHHYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHHUS 3JI0POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOI0
TOBEJICHUS B OKPYKAOIIEHN Cpelie;

paboTaTh B TpyHIe C BBIMOJIHCHHEM pPAa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIbL, PAMOHAIBHO PpaCHpeneisaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aeKBATHO OLICHHUBATH
BKJIAJ[ K)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHHE PAaCCMaTPUBAEMO IIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3eioB U TeM
Ne n/m Kontpoabnbie Ilpakruueckue  (uuppoBbIe)
NPOorpaMMsbI Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Hsiaminea https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 https://m.edsoo0.ru/7f41bf72
Wroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bu6mmoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2 1 1
3 OCHOBEI TepMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6muoreka [IOK

@Da30BbIe NEPEXOIbI

Uroro no pazneny 24

https://m.edsoo.ru/7f41bf72
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Paznea 4. JIEKTPOJANHAMUKA

bubmuoreka [JOK
41 UICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN SNeKTpUYECKUil TOK. TOKU B bubnmnoreka [JOK
4.2 12 1 1
Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
11 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (un¢posbie)
Ne i/m Kontpoabusie IIpakTnuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS bubnmnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 31eKTPOMATrHUTHBIE bubnmnorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
23 Omtyia 10 3 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OCHOBBI CTICITHATBHON TEOPHUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pasznea 4. KBAHTOBASI ®PU3UKA
. bubnuorexa [JOK
4.1 OJIeMEHTHI KBAHTOBOU OITUKA 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 4
Crpocrue atoma https://m.edsoo.ru/7f41c97c
bu6mmorexa [{OK
4.3 ATOMHOE A7IpO S https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6mmorexa [{OK

5.1 7 1
DeMeHTBl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7fALC97c

Hroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

bu6mmorexa [{OK
6.1 Obo0maromee nosToperHe 4 https://m.edso00.ru/7f41c97c
Hroro 1o pasaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Ne

w/n Tema ypoka

®usuka — Hayka o npupone. Hayunsie
METO/bI ITI03HAHUS OKPYXKAIOLIEro MUpa
Posnb 1 MecTO Gpu3uKu B GOpMHUPOBAHUU
COBPEMEHHOM HAYy4YHOU KapTUHBI MUpPA, B
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH

Mexannueckoe nsmxenne. OTHOCUTEILHOCTD
MeXaHU4ecKoro Asuxenus. [lepemenienue,

CKOPOCTb, YCKOpEHUE

PaBHOMepHOG HpﬂMOJ’IHHGﬁHOC JBHXXCHUC

KoanuecTBo yacos

Bcero

KoHnTpoabHbIe
padoTsbI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE NIPSIMOJIMHEWHOE
JIBYDKEHUE

CBoOoiHOE TajieHue. Y CKOpeHHe
CcBOOOJHOTO MaACHUSA

KpuBonuneiinoe npmxenue. Jprxenue
MaTepuaIbHOM TOYKHU MO OKPYKHOCTH
[Tpuntun oTHOCHTENBHOCTH [ anmuiest.
HNueprmansubie cuctemsl otcuerta. [lepBriit

3akoH HrrotoHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bubmnoreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [lpuHuun cynepno3unuu

cui. Bropoii 3akoH HeroToHa juist

Bbub6morexa [JOK
https://m.edsoo.ru/ff0c3be8
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MAaTepHAIbHON TOUYKHU

Tpernii 3axkoH HpI0TOHA [U1s1 MaTEpUAIIBHBIX

bu6mmoreka [JOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMUpPHOTO TsroreHus. Cuia bubnuoreka [IOK
TshKecTu. [lepBas kocMuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
Bbu6mmorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagduument tpenus. Cuia
13 COHpOTI;IBJ'IeHI/IH npql)/l(bz[BHmeHmII) Tena B bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76
KHUJKOCTHU WJIH Ta3e
[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHE
14 a0CoOJIIOTHO TBEPAOTO TeNla. MOMEHT CHIIBI. bub6mnoreka IIOK
[nneyo cumbl. YciioBusi paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepuabHONM TOUYKHU, CUCTEMBI
15 MaTepUaIbHbIX TOYEK. IMImysbc cuibl. 3aKOH bubnnorexa [IOK
COXpaHEHUs UMNTYyJIbca. PeakTuBHOE https://m.edso0.ru/ff0c43d6
TBIKEHUE
Pabora u MmottHOCTh cuibl. Kunetnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETUYECKOW SHEPTUU
[TorenumansHas sHeprus. [loTeHunanpHas
17 JHEPTus yrnpyro neOpMHUPOBAHHOMN bubmmoreka [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIH
[loTeHnManbHBIE M HEOTEHIUAIBHBIE CUJIBI.
bubmuoreka [{OK
18 CBsi3b pabOTHI HETIOTEHITMABHBIX CHII C

U3MEHEHHEM MEXaHHMYSCKOM SHECPIUn

https://m.edsoo.ru/ff0c478c
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19

20

21

22

23

24

25

26

27

28

CHCTEMBI TeJI. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOU QHCPIUun

JIaboparophas pabota «VccienoBanue CBsi3u

paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKON
SHEPTHH Teja Ha IPUMEPE PaCTSKEHUS
PE3UHOBOIO KIyTa»

Konrponsnas padora no reme «Kunematuka.

JuHamuka. 3aKOHbI COXPAHEHHUS B
MEXaHUKE»

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

XapakTep ABMKEHUS U B3aUMOJICUCTBUSA
4yacTHUI BeulecTBa. Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPIBIX TEIl

Macca monekyn. KonuuecTBo BemecTsa.
[ToctrosnHas ABoraapo

TennoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Lienscus

WUneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AGcomoTHas TeMIiepaTypa Kak Mepa cpeiHein

KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYI.
VYpaBuenue Menaeneesa-Knaneiipona
3axon [lanpToHa. ['a30BbIC 3aKOHBI
JIaGopartopHas pabota «MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMmu
COCTOSIHMSI pa3pEKEHHOIO ra3a»

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmnoreka IIOK
https://m.edsoo.ru/ffOc511e
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H3onporiecchl B MaeambHOM ra3e u ux

bubmnoreka [IOK

29
rpadguvecKoe nmpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TepMOAUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuoreka [JOK
KonuuecTtBo TemnoTs! u pabota. BHyTpeHHSs s https://m.edso0.ru/ff0c5952
SHEPTUs OJJHOATOMHOTO UJICaTLHOTO Ta3a
bu6mmorexa [JOK
31 B
HARL Terloepeaatn https://m.edsoo.ru/ff0c5c36
VY ienbHas TENIOEMKOCTh BEILIECTBA.
32 KonuyecTBo TEIIOTHI MpH TETUIONEpeaayue bubmmorexa LIOK
y P penate. https://m.edso0.ru/ff0c5c36
AnabaTHBIN MPOIIECC
33 IlepBelii 3aKOH TEPMOAVMHAMUKH U €TI0 bub6nuorexa LIOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTs MpoLeccoB B MPUPOJIE. bubnnorexa [IOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunmun gevicteus u KII/ TernmoBoi bub6mnoreka IIOK
MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KIT/{
37 DKOJIOTHUECKHE TPOOIEMBI TEIIJIOIHEPTCTHKN
O6o6maromuit ypok « MoJekysipHast bubnunorexa [JOK
38
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubnmorexa LHOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobOpa3zoBaHue U KOHJEHCALIMS. bubmuotexa [JOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
A1 AOCOII0THAS 1 OTHOCHUTEIIbHAS BJIAYKHOCTH bubmuoreka [JOK

Bo3ayxa. HacelmenHslil nap

https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno. Kpucrammueckue u
amopdHble Tesna. AHU30TPOINHUS CBOWCTB

bubmnoreka IIOK

42
KpucTauioB. JKUJIKHe KpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHabl
43 [InaBnenue u kpucTau3anus. Y AeiabHas bu6mmorexa [JOK
TertoTa miasneHus. Cyomumanus https://m.edso0.ru/ff0c6708
bu6mmorexa [JOK
44 v 0
DABHEHHE TCHIOBOTO bajatca https://m.edso0.ru/ff0c6820
45 DneKkTpu3alus Tes. DIeKTPUIECKUM 3apsi. bubnmorexa [JOK
JIBa BUJa DIEKTPUYECKUX 3aPSIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKH, AUDIIECKTPUKU U
46 H(E)J'I HHOBO HIfKI/I 3aK(IjH COXpaHEHUS bubmorexa HOK
YTPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
47 Bsaumopeiictsue 3apsnoB. 3akoH Kynona. bubnnorexa [IOK
TodeuHblid EKTPUIECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTB 2JIEKTPUYECKOTO MO,
48 [IpuHIMI Cyneprno3uIuu IEKTPUUECKUX bubmmorexa [JOK
p UH yrep H . p https://m.edsoo.ru/ffOc6df2
nosiert. JIuaum HanpsHKEHHOCTH
49 PaboTa cuit 351eKTpOCTaTHYECKOro MOJIS. bubnuoreka LIOK
[Torenmman. Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
IIpoBOHUKY U AUBIEKTPUKH B
50 3J'IpeKT l(;CTaTI/I‘IeI(l:KOM HT;)IjIe bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
N bubmuoreka [{OK
51 C) .K
HICKIPOCMEOCTD. ROHACHCATOP https://m.edsoo0.ru/ff0c7126
52 DNEeKTPOEMKOCTD IJIIOCKOT0 KOHAEHCATOpa. bubmuotexa [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue



https://m.edsoo.ru/ff0c65f0
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
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

AIEKTPOEMKOCTH KOHACHcaTopa"

[TpuHIMIT NERCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIIMPOBAJIBHOI'O aniapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHe AIEKTPOIPUOOPOB

DIEKTPUYECKHUM TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunblit Tok. Cuna
toka. Hanpsokenue. ConpoTuBienre. 3aKoH
Oma 115 yyacTka 1enu

[TocnenoBarenpHOE, APaLIEIBHOE,
CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB.
JlabopaTtopHas pabota «3yuenue
CMEIIaHHOTO COSAMHCHUS PE3UCTOPOBY

PaboTa 1 MOITHOCTbH 3EKTPHUUECKOTO TOKA.
3akoH /[xoyns-JleHna

3axon OMa 11 TOJIHOM (3aMKHYTOI)

3JIeKTpUUecKoM 1enu. KopoTkoe 3aMbIKaHUeE.

JIaGoparophas pabota «3mepenune D/1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUSDY

DJEeKTPOHHAS MPOBOAMMOCTD TBEPIBIX
METAJIOB. 3aBUCUMOCTD COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPBhI.
CBepXIpoBOJIUMOCTh

bu6mmorexa [IOK

0.5 https://m.edsoo.ru/ff0c74f0

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

60

61

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

[TorynpoBoAHUKH, UX COOCTBEHHAS U
puMecHas poBoauMocTb. CBoiicTBa p—N-

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

DNEeKTpUUYECKU TOK B pacTBOpPax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmorexa [JOK

62 1
DIEKTPOIUTHYECKAs JUCCOLUAIIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUI TOK B ra3ax.
N N bu6mmoreka [IOK
63 CamMoCTOSITEeIbHBIA U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mosaus. [1nazma
DIIEeKTpUYECKHE MPUOOPHI M YCTPOMCTBA M MIX
64 II aKTTquCI(oe I I/II)MeHlejHI/Ie };I EBI/IJ'Ia 1 bubmorexa [JOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€3011aCHOCTH
. bubmuoreka [{OK
65 0600
Ooobwalonit ypok «NCKTPOANHAMHIK ! https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo teme
66 «Onektpocratuka. [locTosHHBII 1 bu6nuoreka [IOK
JJEKTPUYECKUH TOK. TOKHM B pa3inu4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepsHblit ypok. KonTponbHas padora no 1 bubnnorexa [IOK
Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. O600maromuil ypok no 1 bub6nuorexa LIOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68


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
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
(]
Jlj;-n Tema ypoxa Bcero Kontpobvie  Ipaxrireckie i[:;:ennﬂ :)Igl()paz(();:l:enbﬂme
padoThI padoTbI pecypesI
[TocTOsIHHBIE MArHUTHI U UX
B3aUMO/JIeCTBHE. MarHUTHOE TOJIE. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMHU
MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TMOJIS KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGoparopHas paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C
TOKOM
Jle¥icTBue MarHMuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnnorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN


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

10

11

12

13

uHaykumn @apanest
JlaboparopHast paboTa
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON UHIYKITUNY

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHOYKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

TexHuueckue yCTpoONUCTBa U UX
IIPUMEHEHNE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs 11€4Yb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMArHUTHAS HHITYKITHSD

KonTponbHas pabota no teme
«MarsauTtHoOe 1ose.
DeKTpOMarHUTHas: MHIYKIHS»

CBOOOTHBIE MEXaHHUECKUE
kosnebanus. ['apmoHudeckue
KoJieOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatieHre YHEPTUN
JlaGopaTopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuo/ia MajbIX KoJeOaHui Tpy3a Ha
HUTHU OT JUTUHBI HUTH ¥ MAcChI IPy3a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50

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

bubmuoreka [[OK
https://m.edsoo.ru/ffOcab82

bubnnoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnnoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHblil koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

OJICKTPOMArdHMTHBLIC KoJIcOaHHS B
nacajlbHOM KoJIEOATEIbHOM KOHTYPC.
Amnanorus MCKIAY MEXAaHUYCCKUMU U
OJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrur B UJCAJIbHOM
K0J1e0aTeTbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusX. BEIHYKIeHHBIS
MeXaHHuecKue Kojiebanus. Pe3oHanc.
BrIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE
KoJIEOaHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CUHYyCOUIAIBbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya u notpediieHue
AJIEKTPUYECKON SHEPTUU

19

20

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUIECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUN dJEKTponepenad

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
3IEKTPOIHEPTHH B MOBCEAHEBHON
KU3HH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTthb
pacripoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunble U NPOAOJIbHBIE BOJIHbI

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTta ToHa. TemOp 3Byka

SﬂeKTpOMaF HUTHBIC BOJIHBI, UX
cBoiicTBa U ckopocth. [Ikana
SJICKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHUSL. PaBBI/ITI/IC Cpe,[[CTB
cBa3u. Pagnonokanusa

KonTtponbHas padora «Konebanus u
BOJIHBD»

[IpsamonuHeitHOE pacipOCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.
Todeunslil ICTOYHMK cBeTa. JIyu
cBeTa

OtpaxxeHue cBera. 3aKOHBI
orpakeHus cBeta. [TocTpoenue
n300paKEHUH B INIOCKOM 3€pKajie
[Tpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxeHnue. [IpenenbHblil
yTOJI TIOJTHOTO BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas pabota «3mepenue
MIOKa3aTest MPEJIOMIICHHUS CTEKIIa»

JIunssl. [loctpoenue n3obpaxxeHuil B

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6muorexka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubmnoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmnorexka [JOK
https://m.edsoo.ru/ff0cd67a

bu6nunoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyJia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanue CBOMCTB
M300pakeHH B TUH3aX»
Hucnepcus cBera. CoxxHbINA COCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabora «Habmonenue nucnepcuu
CBETa»
HNuTtepdepentus cera. {udpakmms bubnnorexa [JOK
33 N
ceta. Judppakuronnas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpsI U YCTPOICTBA U
yCIJIOBUS UX 0€30MacHOro NPUMEHEHHUs
['paHuIIBl IPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynatel bubnmnoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHue BpeEMEHH U COKpaICHUE bubmmorexa [TOK
p P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSI3b MacChl ¢ YHEPTUEH U brbmmorexa [TOK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIECOM. DHEPTHUS MTOKOS
KonTtponbHas pabora «OnTuka.
. bu6mmoreka [{OK
39 OCHOBBI CIIEITUATTBHON TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [1nanka. DHeprus

bubnnoreka [HOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIET0BAHUE En6 [TOK
HOJIMoTEKA
41 .0 A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHeHHE
42 3171HmTeI(711)Ha Hq;q)(bOTOB(I);eKTa bubnmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenue cera. OnbiTh I1. H.
43 JlebeneBa. XMMHUYECKOE NEWCTBHUE bubmmorexa [TOK
seBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckue yCTponucTBa U
MPaKTUYECKOE TPUMEHEHUE:!
44
¢dboTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aa4 1mo Teme «DJIEMEHTBI bubmnoreka [IOK
KBAHTOBOM OITTUKHY https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuo o-4actu bubmmorexa [JOK
pPOpAA 10 p t https://m.edsoo.ru/ffod091a
ILnanerapHas MoJienb aToMa
bu6muorexa [JOK
47 I1 b
OCTyaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3aydenne u miornoiieHne GpoToHOB
48 II I/I}ll'le exoJie aTOMZILH co H(()i;o OBHS bubmorexa LOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APYToi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA "acTUIl. BOJIHEI
. bubmuoreka [{OK
49 ne bpoiins. KopnyckymnspHo-

BOJIHOBOM yanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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
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o1

52

53

54

55

56

BBIHYKACHHOC U3JIYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenesneHno cocraBa
PaauOaKTUBHOTO U3ITYUYCHUS

CsoticTBa anb(da-, 6era-, ramma-
u3nydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBbBIS
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaa. ['aMmma-usnydyeHue

DHeprus CBA3U HyKIOHOB B sIIpE.
Snepusle peakuuu. S nepHbiin
peaktop. [Ipo6iembl, epCIEKTUBHIL,
HKOJIOTUYECKUE aCIIEKTHI SAECPHOU
DYHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOIIOICHUS 1
pPEruCTpaliy 3JEMEHTAPHBIX YACTHII.
Kpyruslit cton «DyH1aMeHTaIbHbIE
B3auMOJACHUCTBHSA. EqnHCTBO
(bU3HYEeCKON KapTHHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBmkenue. ColHeUHas CHCTEMa

Comnuue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE371

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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58

59

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nocinea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEICTABJICHUS O IPOUCXOXKICHUH U
sBostounu CoJiHLA U 3BE3]

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuxe. ['anaktuku. Y€pHbie
IBIPBI B AIpax TaJaKkTUK

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bospiioro B3peIBa.
PenukToBOE M3nyyeHue.
MeTtaranakTuka

60

61

62

Hepemennsie mpo6ieMbl aCTPOHOMHH

KonTtpomnbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1
ITHYECKOH cepax NesaTeTbHOCTH
YyeJI0BeKa

63

O60o6maromuii ypok. Pons 1 Mmecto
(GU3UKU 1 ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb
du3nyeckoit Teopuu B HopMHpOBaHUH
npeACTaBIeHUN O GPU3NIECKOI
KapTHHE MHUpa



65

66

67

68

O6o0matomuii ypok. Mecto
(bU3HYEeCKON KapTHHBI MUpa B 001IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.
DOneKTpOMarHuTHas MHAYKIHS

PesepBublil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnrbiii ypok. KBanToBas ¢usuka.
DNEeMEHTBI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O INTPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. non
penakmnueit [lapdentreBoii H.A., AknimonepHoe o61ecTBo «31aTenscTBo
«IIpocBemenue»

» ®usmka, 11 kmace/ Msxkumes I'.J1., byxoBues b.b., Yapyrua B.M. niox
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oOpazoBannu MunucrtepcTa oopazoBanus u Hayku Poccun ot 07.07.2005 Ne 03-
1263)
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