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SACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpPETHETO OOIIETro
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE MOJIOKEHUM U TPeOOBaHUM K pe3yibTaram
OCBOEHHS OCHOBHOI 00pa3oBaTenbHOW MporpamMmsbl, npenacraBieHHbIX B OI'OC
COO, a Ttaxxe c yd€toM (QeaepanbHOi paboyell mporpaMmbl BOCIHUTAHUS U
KOHIEMNIINK TpenojgaBaHust yueOHoro mpeamera «DPusuka» B 00pa30oBaTEIbHBIX
OpraHu3alMsIX Poccuiickoin denepanuu, pEATU3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

ConepkaHue TmporpaMMmbl 1O (PU3MKE HampaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAydyHOW KapTuHbl Mupa oOyyatonmxcs 10-11 kmaccoB mnpu
oOyueHuu ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOIO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM M METAIPEAMETHBIM pe3yibTaTam
OoOydeHHMsI, a TaKKE YYUTHIBAET HEOOXOAMMOCTh pEeaIM3alUu MEKIPEAMETHBIX
cBsi3el (U3MKM C ECTECTBEHHO-HAYYHBIMU Yy4YeOHbIMU mpeaMeTamu. B  Hel
ONPEAEISIIOTCS OCHOBHBIE LIEJIM W3y4YEHUs (PU3UKU Ha YPOBHE CPEIHEro OOLIero
00pa30BaHus, IIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHBIC, TPEeMETHbIC (Ha 6a30BOM YPOBHE).

[Tporpamma no (u3uke BKIHOYAET:

e [UTAHUPYEMBIE PE3YJbTAaThl OCBOEHUS Kypca (U3UKK Ha 0Aa30BOM YypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00 y4EHHUS;

e COJZIEpPIKaHUE yueOHOro npeaMera « Ou3uKay Mo rojgaM 00ydeHuUs .

dusuka kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KayecTBe yueOHOro MpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMi 00 okpyxatonieM mupe. [IkonbHBIA Kypc PU3HKHA — CUCTEMOOOPA3YIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TMPOIIECCOB M SIBJICHUM, M3ydaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3myeckoir reorpadueit M acTtpoHoMuen. lcmonp3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelessieT  XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTuKH, TPAHCIIOPTa, OCBOCHHUS
KOCMOCA, TOJIYYeHHs] HOBBIX MATE€pUalOB C 33JaHHBIMU CBOMCTBAMHU U JPYIrHX.
N3yuenne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpMHpOBAaHHME €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUpa OOydarouiuxcs, B (OpMHUPOBAHWE YMEHUN MPUMEHSTH
HAy4YHBI METOJI MO3HAHMSI PU BBIMOJHEHUU MU YU€OHBIX HCCIEI0BAaHUI.

B ocHoBy Kkypca (u3MKd I YPOBHSA CpeIHEro ooOIero oOpa3oBaHUs
MOJIOKEH pAJl HJEH, KOTOphIE MOYKHO pPACCMATPUBaTh KaK MPUHLMIBI €ro
ITOCTPOEHMS.



Hoes yenocmmocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COIEPKUT MaTepual U3 BCEX pa3leioB (PU3MUKH, BKIOUAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (GU3HKH
oO0beqMHEH BOKpYr (Qusnyueckux Teopuil. Beagymmum B Kypce  SBISETCS
dbopMupoBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MATE€pPHH, BEIIESCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzaius NpeanojaraeT HCMOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMalIa (PU3NYECKOH HAyKH, OCMBICIICEHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEM OOIIECTBAa, a TakXke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMH ITPOOTIEMaMH.

Hoes  npuxnaownoti  nanpasenennocmu. Kypc ¢dusumku npeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUYCCKUX MPHUIOKCHHUI
M3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes »sronoeusayuu pearmsyeTcsi TOCPEICTBOM BBEICHUSI DJIEMEHTOB
COJICP)KaHUsI, TIOCBAMIEHHBIX OKOJOTHYECKUM TPOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakXke OOCYXKICHHS
po0OJIeM parMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKONW 0€30MacHOCTH.

Crep>XKHEBBIMH DJIEMEHTAMHU Kypca (PU3WKH HAa YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus SABJSAIOTCS (pu3uueckue Teopuu ((popMUPOBAaHHE MPEACTABICHUNA O
CTPYKTYpE MOCTpOeHUs (HU3HUECKONU TEOPHH, POk (yHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHHUSIX O TPHUpPOAE, TpaHUIaX
NPUMEHUMOCTH TEOPUHM, JUIsl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
IIPOIIECCOB).

CHUCTeMHO-IeITeIbHOCTHBIM TOJX0/] B Kypce (DU3UKH pean3yercs Mpexie
BCEro 3a CYET OpraHM3aIliy AKCIICPUMEHTATBHOU JEATEeIHbHOCTH OOYJarOIIMXCH.
Jlnst  6a3oBoro ypoBHS Kypca (UMK — O3TO HCIOJIb30BAHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W JIA0OPATOPHBIX padorT,
KOTOpbIE B TIporpamMme mo (pu3nke oObeAWMHEHBI B OOIIUN CIHUCOK YUYCHHYECKHX
MpPaKTUYECKUX paboT. BrimeneHrne B yka3aHHOM IepeyHe JIabopaTOpHBIX padoT,
MPOBOAUMBIX JIJIi  KOHTPOJSI W OILIGHKH, OCYIIECTBISIETCS  y4aCTHUKAMHU
o0paszoBaTelbHOTO TIpolecca HUCXOAsS U3 OCOOCHHOCTEW IUJIAaHUPOBAHUS U
ocHamieHus: kaOuHera (Qusmku. IIpm dsToM  obOecmeumBaeTcs  OBJIAJCHHUC
OOYJarOIIMMHUCS YMEHUSMH TIPOBOAHWTH KOCBEHHBIE HW3MEPCHHUS, HWCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKNX BEIMYMH U TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpimoe BHUMaHWE YIAENSETCS PEHICHUI0 PACYETHBIX W KauyeCTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3a/1aud C SIBHO
3aJIaHHON (PU3UIECKON MOAEIBIO, TTO3BOJISFOIINE TPUMEHSATh N3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3lefia Kypca, TaK W HHTETPUPYS 3HAHUS W3
pasHbIX pasfesoB. J[7s KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/laHUS HA
OoO0BsICHEHHE TpPOTEeKaHUs (U3MUECKUX SBJICHUA M TPOIIECCOB B OKpYKarouien
KU3HH, TpeOyromue BbIOOpa (U3MUYECKON MOJENU Uil CUTyallud MPAKTHKO-
OpPHUEHTUPOBAHHOTO XapakKTepa.

B cootrBerctBum ¢ TtpedoBanmsamu DPI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY 0O0O€ecreueHrni0 y4eOHOro rmpoiiecca 0a30BbId  ypOBEHb Kypca
(Gbu3KMKK Ha YPOBHE CpeTHEro O0IIero 00pa3oBaHUsl JOJKEH U3Y4aThCsl B YCIOBUSIX
NpeIMETHOrO KaOuHeTa (U3MKU WIM B YCJIOBHUSIX HWHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOIo IMkia. B kaOuHeTe (U3UKK JOJKHO OBITh
HeoOxoauMoe jabopaTopHOoe O00OpyAOBaHUE JUIsl BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o GU3NKE YUCHHYECKUX MPAKTUYECKUX pabOT M JIEMOHCTPAIMOHHOE
o0opynoBaHue.

JleMoHcTpanuoHHoe o0opyaoBaHue (GOpPMHUPYETCSI B COOTBETCTBHHM €
MPUHITAIIOM MWHHUMAJIBHOM JOCTaTOYHOCTH W OOCCIEUYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TIpOorpaMMme 1o (HU3MKE KIIOYEBBIX JIEMOHCTpAIIANA IS
UCCIICIOBAHUSI  M3Y4YaeMbIX SBJICHHMM M  TPOILECCOB, OMIUPUUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o00OpynOBaHHE I YYEHUUYECKUX MPAKTUYECKUX paboT
dbopMupyercss B BHUJIE TEMAaTUUYECKMX KOMIUIEKTOB M OOECIEYMBAETCsS B pacyéTe
OTHOTO KOMIUICKTa Ha JABYX OOyJarommuxcs. TeMaTH4ecKue KOMILICKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH ITOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(MPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHM LIEJIIMUA U3y4eHUS! (PU3UKU B 0011IEM 00pa30BaHUM SIBISIFOTCA:

e bopMupoBaHre uHTEpeca U CTPEMJICHHS OOYYarOMIMXCI K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHUE WX HWHTEIUICKTYATbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH;

e Pa3BUTHEC TPEACTABICHUA O HAYYHOM METOJC IMO3HAHWUS W (POpMHUpOBaHUE
WCCIIeTIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAFOIINM SIBJICHUSIM;

 hopMuUpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yudCHHUS OCHOB
CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e bopMupoBaHHE YMEHHI  OOBSICHATH SIBJICHHS C  HCIOJIb30BAaHUEM
bu3HYeCKUX 3HAHUN ¥ HAYIHBIX JOKA3aTEIbCTB;

e hopMupoBaHue mpeacTaBIeHUN O PO (U3UKKU I PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTimkeHrne 3TUX 1eneid 00ecreurnBaeTcsl peuieHHeM CIeYIONINX 3a7ad B

mporecce n3y4eHust Kypca (pu3uku Ha ypoBHE CpeHEro 001ero oopa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3UUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOUAas MEXaHHKY, MOJIEKYISApHYIO (DU3HKY,
AIIEKTPOMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPOPHU3UKH;

e hopMUpOBaHME YMEHUN MPUMEHATh TEOPETHUYECKHE 3HAHUS IS
oObscHeHHs] (U3WYECKUX SIBICHHA B TPUPOAEC U U1 HPUHATHS
NPaKTUYECKUX PEIICHHUH B MOBCEAHEBHOM KU3HU;

*OCBOCHHME CIOCOOOB pEIIEHUS pa3IMYHBIX 3aJad C SBHO 33JaHHOU
¢usuueckoil Mojenpo, 3a1ad, MOIPa3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3/laHue (PU3UIECKON MOJICIH, aJIeKBaTHOW YCIOBUSM 331a4H;

e TOHUMAaHUE (PU3NYECKUX OCHOB M TPUHIIUIIOB JCUCTBUS TEXHHYECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, X BIMSHUS HA OKPY>KAIOIIYIO
cpeny,

¢ OBJIAZICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUSA U IPOBEJCHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu HHpopMauy,
OTIpeIeTICHHsI TOCTOBEPHOCTH MOTYYEHHOTO pe3yibTara,

CO3/IaHME YCJIOBHM Ui pa3BUTUS YMEHHUH NPOEKTHO-MCCIEN0BATEIBCKOM,
TBOPYECKOM JIEATEIbHOCTH.

Ha w3yuenuwe ¢usumku (0a30BbI YpOBCHBb) Ha YPOBHE CPEIHEro OOIIEro

obpazoBanus otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hezaenmo), B
11 knacce — 102 vaca (3 yaca B Hezelno).

[Ipennaraemspiii B mnporpamme 1o ¢uU3MKE TMEpeueHb J1a0OpaTOPHBIX M

OPAaKTUYECKUX paboOT SBISETCS PEKOMEHJIOBAaHHBIM, YYUTENb JeJaeT BBIOOP
MPOBEACHUS JIaDOpAaTOPHBIX PAbOT M OMBITOB C YUYETOM WHAMBHAYATHHBIX
0COOEHHOCTEN 00yJaroIuXCsl.

[Tpu peanuzaiyu mporpaMMbl UCTIONB3YIOTCS CIEIYIONTUE YYCOHUKU:

1. ®uzuka: 10 xnacc/ Mskumes I'.5., byxosueB b.b., Corckuii H.H.
non penakuuen IlappenteeBoit H.A., - M.: AO «M3gaTenbcTBO
«IIpocsemienue»;

2. ®dusuka: 11 xnace/ Mskumes I'.4., byxosues b.b., Yapyrun B.M.

noa penakiuenn IlapdentoeBoit H.A., - M.: AO «3narenbcTBo
«IIpocsemieHue»



COJAEP KXAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeToAbl HAYYHOI' O TO3HAHMS

®usuka — Hayka o npupoge. Hayunble METONBI IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dskcnepuMeHTa M TEOPUM B IIPOLIECCE TO3HAHWUS MPUPOBL.
DKCIIepUMEHT B (PHU3HKE.

MonenupoBanue (GpuU3NYECKUX SIBICHUNA M TporeccoB. HayuHble rumortessl.
®dusnyeckue 3aKOHbI U TE€OpUH. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Pone u Mecto ¢u3uku B (HOPMUPOBAHMU COBPEMEHHOW HAyYHOH KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHanoroble U 1U(GPOBbIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTENHHOCTh MEXAHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Mepemerienne, CKOpOCTh (CpeaHsIsi CKOPOCTh, MIHOBEHHAs CKOpPOCTH) H
YCKOPEHUE MaTEepPUAIbHON TOYKHM, MX NPOCKIUU HA OCH CHUCTEMBI KOOpAHMHAT.
CrioxeHue nepeMereHnid U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEWHOE ABUkeHue. | 'paduxu
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHs, NyTH U [EPEMEIICHUS
MaTepuagIbHON TOYKU OT BPEMEHHU.

CBoOogHOe najgieHue. Y CKopeHrue CBOOOHOTO TaJIeHUs.

KpuBosmmneiiHoe  aBWKEHHE. [[BM)KEHHWE  MaTepUAIBHOM  TOYKM IO
OKPY>KHOCTH C TIOCTOSIHHOW II0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUHEWHAS
ckopocTts. [lepros u gacrota obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHH4ecKkue yCTpOHMCTBA M MPAKTUYECKOE MNPUMEHEHHUE. CIHIOMETP,
JBUKEHUE CHAPSIIOB, LIEMHbIE U peMEHHBIE TIEpEAayH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALlUS KHUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKECHMUSL.

[IpeoOpa3oBaHre TBUKEHHUH C UCIIOIB30BAHUEM MTPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKeHHOM MPOCTPAHCTBRE.

HaGmronenne ABWKEHHUS Tela, OPOMIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaIeHUSI.

HanpaBiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3y4yeHne HEpaBHOMEPHOI'O JBMXKEHUS C LEIbIO ONPENEIICHNsS MIHOBEHHOU
CKOPOCTH.

HccnenoBaHrne COOTHOLIEHUS MEXKIY NYTSIMHU, NPOMJACHHBIMUA TEJIOM 32
MIOCJIEIOBATEIIbHBIE PABHBIE TPOMEKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUH C HAYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne NBUKEHUS APUKA B BA3KOM KUIKOCTH.

N3ydenune nBM>KEHHS Tella, OpPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyaoun  otHOcuTenbHOCTH — ['ammues.  llepBeii  3akoH  HbroToHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. IIpuHuun cynepno3unuu cwi. Bropoil 3akon HbroToHa
IUIS. MATEPUAIbHOM TOYKH. TpeTui 3akoH HproTOHA [171s1 MaTepuabHbIX TOYEK.

3akoH BcemupHOro TtsiroreHusa. Cuma Tsbkectu. IlepBas kocmumyeckas
CKOPOCTb.

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

Tpenue. Busbl TpeHus (1Mokosi, ckoibkeHus, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs! CKOIbKEHUs U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpOTUBIIEHUS NTPU JIBUKEHUU TeJa B )KUIKOCTU WJIU Tase.

[ToctynarenbHOE U BpalaTeIbHOE JIBUKEHUE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHU4eCcKne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE. MOIIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHue nHepLIUU.

CpaBHEHHE Macc B3aMOJICUCTBYIOIIUX TEIL.

Bropoii 3akoH HeroToHa.

N3mepeHnue cuil.

CnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMalinu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U MTAJICH UU.

CpaBHEHHME CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenue nprxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehopMallvu.

HccnenoBanne ycllOBUM paBHOBECUA TBEPIAOIO TeENa, HMEIOMIETO OCh
BpaICHUS.

Tema 3. 3aKkonsl coxpaneHus 6 MexaHuke

WMiynec  MaTepuaibHOM TOYKM (TENa), CHCTEMbl MATEPHAIBHBIX TOYEK.
NMnynbC cuibl M U3MEHEHHE HMMIYJbCAa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE NBUXEHUE.

PabGora cmisl. MOIIIHOCTE CHUJIBI.

Kunernueckass sHeprusi MaTepHalbHOM TOuykH. TeopemMa 00 HM3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[loTreHunanbHas DHEPTHUS. [loTrenumanpHas DHEprus YIIPYTO
nedopMUpoBaHHOW  NpyxkuHbl. [loTeHUManbHas SHeprus Tena  BOJU3H
OBEPXHOCTH 3EMJIH.

[loreHnManbHble U HENOTCHIMAIbHBIE  CHJIBL. CBs3p  paboThI
HENOTCHUMAIIbHBIX CHJI C WU3MEHEHUEM MEXAaHWYECKOM DJHEPIUM CHUCTEMBI TeEIL
3aKOH COXPaHEHHsI MEXaHUYECKON IHEPTUH.

Ynpyrue u HEyNpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoMCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
IIPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexon moTeHUMANbHOM SHEPTUH B KWHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenne abCONIOTHO HEYHNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW AHEpruu
TeJIa Ha PUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. Mouiekyasipaasi Gu3MKa U TEPMOAUHAMMKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. [ludbdysms. Xapakrep aBukeHUsS u
B3aMMOJCICTBUSL YaCTHI] BellecTBa. Mozenm CTpOeHUs Ta3oB, JKUIKOCTEW U
TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE A3TUX Mojeneil. Macca u
pa3mepsbl Mosiekyi. KonndectBo BemectBa. [loctosHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbscus.



Mopens  upeanmpHOro ra3za. (OCHOBHOE  yYpaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HUJEaJbHOIro rasa. AOCONIOTHAs TeMmmepaTypa Kak Mepa
CpeqHEel KWHETUYECKOM SHEpPruM TEeIJIOBOr0 JBMIXKEHUs dacTul] rasa. l[llkama
temrieparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenne MenneneeBa—Kiamnepona.
3akon JlanpToHa. M3omponiecchl B UICATbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe MpeacTaBIeHHE HM30MPOIECCOB. H30TepMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA U NPAKTUUYECKOE MPUMEHEHHUE. TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BeUIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 10 MU PY3UH )KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEK YIS PHOTO
B3aUMOJICICTBUS.

Mogenb, WITIOCTpUpYolas MPUPOAY JaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHUSI MJICAIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

Ornpenenenrie Macchl BO3/lyXa B KJIACCHOW KOMHATE€ HA OCHOBE H3MEpPEHUI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIEPATYPhl BO3AyXa B HEM.

HccnegoBanre 3aBUCUMOCTH MEXIY NTapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocroevlt mepmoOuHaAMUKU

TepmoguHamuueckas cucrema. BHYTpeHHsAsI SHEprus TEPMOAMHAMUYECKOU
CHUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonudecTBO TemioThl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJ€aJbHOrO  Ta3a.  Buael  Temsonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4eHHUE. Y ebHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pU TEIUIONEpeaaye.

[lonsstue 006 amuabatHoM mporecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K wu3ompoieccaM. ['padudueckas
UHTEpHpeTanus padboThl rasa.

Bropoii 3axon TepmoauHamuku. HeobpaTUMOCTh MPOIIECCOB B TPUPOJIE.

TermmoBele  MamuHbl.  [IpuHOUNBL ~ IEUCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanus SHepruM B TEMJIOBBIX MamuHax. KoaddunueHt mone3Horo
neiictBusi teroBod MamuHbl. [lukn Kapno u ero kosdduiumeHt mnosie3Horo
JeNCTBUSI. DKOJIOTUYECKHE poOJIeMbI TEIJIOPHEPIreTUKHU.



TexHu4yecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE. JIBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHrne BHYTpPEHHEW JHEPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TOJ JEHCTBHEM C)KaTOro BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTéM TpeHus (BUICOACMOHCTPALINA).

N3MmeHeHre BHYTPEHHEHN YHEPTrun (TeMIepaTyphl) Tela Mpyu Teronepeaaye.

OmpIT 1O anuabaTHOMYy pacCIIUPEHHI0 Bo3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, peaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3mepeHue yieabHON TEITOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eewecmea. Dazosvle nepexoovl

[TapooOpa3zoBanue u koHjeHcauus. Vcnapenue u kuneHue. AOCOMOTHAS U
OTHOCHUTEJIbHAS BJAXKHOCTh BO31yXxa. HachleHHBI map. YaenpHas TEmioTa
napoo0pa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT JABJICHUS.

Tsépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctayioB. Kuakue kpuctawisl. CoBpeMeHHble Martepuanbl. [lnaBieHue u
KpUCTaJIU3aIus. Y ielbHas TerioTa miasiaeHus. CyomuMarusi.

YpaBHeHHE TEMIOBOro OanaHca.

TexHU4ecKkue YCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IMOTYYEHUS] COBPEMEHHBIX MaTEpHaloOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MMAPOB.

Kunenuve npy noHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHUs BIAKHOCTH.

HaGmronenne HarpeBaHus 1 MJIaBICHUS] KPUCTAJUTMYECKOTO BEIIIECTBA.

JleMOHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonol

N3mepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3AYyXaA.

Pa3znen 4. JjaekTpoguHaAMHUKA
Tema 1. dnexmpocmamuxa
Onektpuzanusa Teld. OJNEKTpUYecKuil 3apsia. JlBa BHIa AIEKTPUYECKUX
3apsanoB. [IpOBOIHMKH, AMAIEKTPUKKA MU TOJYIPOBOJAHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsanoB. 3akoH Kynona. ToueuHbIH 3IEKTPUYECKUM 3apsi/l.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuyeckoro nois. [IpuHumn



CYNEPIO3ULNNA BIEKTPUUECKUX Moyel. JIMHNM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIA.

PaGora cumnm  snektpocrarmyeckoro  mojs.  I[lorenmman.  Pa3HoCTh
MOTCHIMANOB. [IpOBOAHWKM UM [HUBJIEKTPUKU B DBIECKTPOCTATUYECKOM IIOJIE.
JusnexkTpuyeckass IPOHUIIAEMOCTb.

DneKTpoE€MKOCTh. KoHzeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

TexHU4ecKne YCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE. 3JIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE D3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMPOBAJIBHBIN alnapar, CTPyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOCTBO M IPUHLMII IEUCTBUS JIEKTPOMETPA.

B3anmopencTBue Ha3IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3aAPSKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AINTA.

JIM3JIEKTPUKU B DJIEKTPOCTATUUECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCAaTOopa OT IUJIOLIAId
IJIACTUH, PACCTOSIHUS MEXY HUMH U JTUDJICKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3mepeHne anekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunix cpeoax

OJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOIO TOKAa.
Ucrounuku Toka. Cuna toka. [IocTOsTHHBIN TOK.

Hanpsioxenne. 3akon OMa 171 y4acTKa LETH.

DNEeKTpUUECKOEe COMPOTHUBJICHUE. YJIETbHOE CONPOTUBIECHUE BEIECTBA.
[TocnenoBarenbHOE, MapAITIENBHOE, CMENIAHHOE COCTMHEHUE TPOBOITHUKOB.

PaGora omektpuueckoro Toka. 3akoH Jhxoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABWKYIIIAS CHJIA M BHYTPEHHEE COINPOTUBIIEHWE MCTOYHHMKA TOKA.
3akon OMa 1s TOJTHOM (3aMKHYTOM ) 3JIeKTpruUecKoi renu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAsI ~ MPOBOJMMOCTHh  TBEPJBIX  METAUIOB.  3aBHUCHUMOCTH
COMPOTHUBIICHHS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuueckuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TonynmpoBOAHUKWU. CobOcTBeHHas 151 MIPUMECHAs MPOBOAUMOCTD
morynipoBogHUKOB. CBoiicTBa p—N-miepexosa. [loynpoBogHUKOBBIE IPHOOPHI.

DOneKkTpuueckuid TOK B pacTBOpax M  paciuiaBaX  AJIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMALUA. DIEKTPOJIH3.



DnexkTpudyeckuid TOK B razax. (CaMoCTOSITENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monnus. [lna3ma.

TexHU4ecKue YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTaT, HCTOYHUKU TOKA, JJIEKTPOHArpeBaTeibHbIe MPHUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS NUIUHAPUICCKUX TPOBOJHUKOB OT JUIMHBI,
IJIOLIA/AM MOMIEPEYHOT0 CEYEHUSI U MaTepHarna.

CMelanHoe COeJMHEHNE TPOBOJHUKOB.

[IpssiMoe wu3MepeHue »dIEKTPOABWXKYIIEH cuiibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTB BO3yXa.

OAHOCTOPOHHSIA MPOBOJUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne CMEaHHOrO COETMHEHMS PE3UCTOPOB.

W3MepeHre 37eKTPOJBHKYIIEH CUJIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Hab6monenue snekTpoimnsa.

MexknpeaMeTHbie CBA3H

W3yuenue xypca ¢usukn 6a3oBoro ypoBHs B 10 kiacce OCyIIecTBISIETCS ¢
y4€TOM COCP)KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHu MaTEeMaTHKH,
OuoJIOTuU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nouamus, CBSI3aHHBIE C W3YYEHHUEM METOIOB HAY4YHOIO
MO3HAHMS: SIBJICHWE, Hay4dyHbIA (akT, Tumnore3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIOIEHHE, SKCIIEPUMEHT, MOICIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa. penieHUe CHUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabosa, runepOona, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX TIPOEKIIMHA HA OCH KOOPJAWHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexannueckoe IBIKEHHUE B JKUBOUM mpupone, nuddysus, ocMoc,
TEIUTIOOOMEH JKUBBIX OPraHW3MOB (BHIIbI TEILUIONEPEIavM, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUSI B )KHBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBble CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOMCTBA METAUIOB, JJIEKTPOIUTHYECKAs IUCCOLMALIMS,
raJIbBaHUKA.

I'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHHUEM MEXAHHU3MOB,
y4€T TpEHUS B TEXHUKE, ITOALIMIIHWKHM, HCIOJIb30BaHNE 3aKOHA COXPAHCHMS
UMIYyJIbca B TEXHHUKE (pakeTa, BOAOMET W JpYrue), JBHTaTellb BHYTPCHHETO
CropaHusi, mapoBasi TypOuHa, ObBITOBOM XOJIOAWIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MOJIyYEHHS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAaHOMATEpHAIIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYUHBI MIPUHTED, ANEKTPOHArpeBaTeIbHbIC puoOOopHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. djaekTpoguHaAMHUKA

Tema 3. Maznummnoe noye. 1eKMpoOMaZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOaeWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnosie. BekTtop MarHUTHOM HWHAYKIMHU. [IpuHOMD cynepro3uuuu
MarHUTHBIX Tosield. JIMHMM MarHUTHOW HMHAYKUMH. KapTWHa NMHWUNA MarHATHOU
WHAYKIMA TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1OJie TPOBOJHMKA C TOKOM. KapThHa JIMHAW WHIYKIUH
MAarHUTHOIO TIOJS JUIMHHOTO NIPSIMOTO IPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcerena. BzanmoaencTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MO yJIb U HAPABJICHHUE.

Cuua JlopeHniia, €€ MOyJib M HampaBJieHUE. J[BUKEHUE 3apsSKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM Moje. Pa6oTa cunbl JlopeHiia.

SIBiieHMEe DJIEKTPOMAarHUTHOM UHAYKUMHU. IIOTOK BeEkTOpa MarHUTHOU
WHAYKIUWA. OJEKTPOABIKYINAS CUJIa WHIYKIWU. 3aKOH JJIEKTPOMArHUTHOM
unaykunu dapanes.

BuxpeBoe anekTpuueckoe moJie. ODJNEKTPOJABWKYINAS CUJIa WHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJJTHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  fIBIE€HHME CAMOMHAYKLMHU. OJICKTPOABWKYIIAS  CHJIA
CaMOMHIYKIIHH.

DHEPrusi MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DJIEKTPOMATHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA U IIPAKTUYECKOE IPUMEHEHHUE. IOCTOSIHHBIE
MArHuThl, JJIEKTPOMATHUTHI, 3JICKTPOJBUTATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE PTIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUM MHAYKIIMA MAarHATHOTO TIOJISL.

B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBjIeHUE AIEKTPOMArHUTHOW MHIYKIINH.

ITpaBuiio Jlenua.

3aBUCHUMOCTh JJICKTPOABIKYILEH CHUJIBI MHIYKIIMM OT CKOPOCTH M3MEHEHUS
MarHuTHOTO TTOTOKA.

SIBeHME CaMOMHIYKIINH.

Yuenuueckuii osxcnepumenm, 1abopamopmsie pabomol

N3yueHnrne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanre 1eMCTBHS MTOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMATHUTHOW MHAYKIIHH.

Pa3nen 5. Kone6anusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJ1e0anus

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIEOAHUS.
INapmonnueckue konebanus. Ilepumon, uwactora, amrutyna u ¢asza KojeOaHUM.
[IpyXvMHHBIN MasATHUK. MaremaTUyeCKnii MAsTHHUK. Y PaBHEHUE TapMOHUYECKUX
koJiebanuit. [IpeBpalenre sHepruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJeaIbHOM KOJI€0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHHUYECKUMH U
ANEKTPOMarHUTHeIMU  KosneOanusamu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICAJTHbHOM KOJIeOATEIIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarnux KojaeOaHusx. BoIHYKIECHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHYXIC€HHBIC 2JIEKTPOMAarHUTHBIE KOJICOaHWSI.

[lepemennblidi  TOK. CHHYCOMIANBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKAa. AMIUIUTYIHOE€ M JEUCTBYIOLEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. I[Ipon3BoAcTBO, Nepegaya U MOTPEOJICHUE AIEKTPUIECKON
SHEPruu. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOACTBE dJiekTposHepruu. KymbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCEAHEBHOW KU3HU.

TexHHU4eCcKne YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. JIIEKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepe1ay.

Llemoncmpayuu

HccnemoBanre mnapamMeTpoB KoyieOaTeabHON CHUCTEMbl (MIPYKUHHBINA HIIH
MaTEeMaTUYECKUN MasiTHUK).



Habmronenue 3aTyxaromux Kojae0aHu.

HccnenoBanre CBOMCTB BBIHYKIECHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuumtorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HANIPSDKCHHS OT BPEMEHU) IS
ANIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3oHaHc Tmpu 1OCIEIOBAaTENbHOM COEOUHEHUW PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenps TMHUM 3JIEKTpOIIepEaayH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaJIbIX KOJEOaHUN rpy3a Ha HUTHU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne TNEpeMEHHOr0 TOKa B LENH U3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAHUMHbBLE 60JIHbI

Mexannyeckue BOJIHBI, YCIIOBHSI pacnpoctpaneHusa. Ilepumon. CkopocTb
pacnpocTpaHeHusi W JAjduHa BOJHBL [lomepedHble W MNPOAOJBHBIE  BOJIHBI.
WNuTepdepentys u Auppakuus MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS M3JIYy4ECHHS 3JEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranust Bekropos E, B, V B anexTtpomaruutHoit BosmHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpaX€HHE, MpeJOMJICHHE, NoJspu3auus, Audpakuus,
uHTepdeperuus. CKopoCTh AIEKTPOMATHUTHBIX BOJIH.

[IIkayia 3J€KTpOMarHUTHBIX BOJH. [IpuMEHEHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIUIIBI pagUOCBSI3U U TENEBUACHUA. Paguonokanusi.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEN CPEIbI.

TexHnyeckne yCTpONCTBa M NPAKTUYECKOE IPUMEHEHUE. MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBas [WAarHOCTHKAa B TEXHUKE WU MEIUIMHE, pajap,
paaroONpUEMHUK, TENIEBU30D, aHTeHHA, TejedoH, CBU-nieun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE MONEPEUYHBIX U MPOJAOTbHBIX BOJH.

Kone6momeecs Teso kak HCTOYHUK 3BYKA.

HaGnronenue oTpaskeHus U MPEIOMIICHUS! MEXaHUYECKUX BOJIH.

HaOmronenune nnrepdepeHuu u nudpakiui MEXaHUUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBA3M T'POMKOCTHM 3BYKAa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KoJIeOaHUH.



HccnemoBaHne  CBOWCTB — DJIEKTPOMAarHUTHBIX  BOJIH: OTpaXKCHHUE,
peIoMIIEHHE, OJIApU3aLus, Tudpakuus, THTepHEpEeHIUs.

Tema 3. Onmuxka

['eomeTprnueckas onruka. [IpsmonuHelrHOEe pacnpocTpaHEHHE CBETa B
OJHOpOAHOM cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHusl cBera. [locTpoeHue n3obOpakeHuil B
IJIOCKOM 3€pKaJie.

[Tpenomnenue cBeTa. 3aKOHBI IPENOMIICHUS CBETA. AOCOIIOTHBIN ITOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. llpenenpHbI yroa IMOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus csera. CnoxHbli coctas Oenoro cBeta. L{Ber.

CobOuparomiue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHME W OINTHYECKas Cuia TOHKOW JuH3bL. [locTpoenune wn300pakeHUl B
COOHMpaloIUX U pacceuBaroluX JHH3aX. DopMysiaa TOHKOM JMH3BL. YBEIMUYEHUE,
JaBA€MOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HMHrepdepeHuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUST MAaKCUMYMOB M MHHHUMYMOB B HHTEp(EpPEHLIMOHHON
KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpaxuust cBera. Judpakiumonnas pemeérka. YcioBue HaOMOICHUS
[JIABHBIX ~MaKCMMYMOB MpU TaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
Tu(dPaKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpoOMCTBA M NPAKTUYECKOE IPUMEHEHHWE. OYKH, JIyIa,
(doToanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIETKA, TOJISIPOU/.

Jlemoncmpayuu

[IpsiMoJIMHENHOE pACIPOCTPAaHEHUE, OTPAKEHHE W NPEJIOMIICHHE CBETa.
OnTuyeckue mpuoOOPHI.

ITosiHOE BHYTpEHHEE OTpakeHue. MoJiesib CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHU B JIMH3AX.

Monenu MUKpOCKOMNa, TEJIECKOIA.

Habmronennie nuurepdepeHiuu cBeta.

Hab6monenue nudpakiuuu cBera.

HaGnronenue nucrnepcuu cBeTa.

[lony4yeHune crieKkTpa ¢ HOMOIIBIO ITPU3MBI.

[Tomyyenue criekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

HaGnronenue noisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul



M3MepeHne nmokasaress MpeJOMIIEHHUS CTEKJIA.
HccnenoBanue CBOMCTB M300paKeHUM B IMH3AX.
Hab6mronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI crienaIbHOI TEOPUH OTHOCUTEIBHOCTH

['paHnIBI  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHukd.  [locTymaTsl
CHELUAIbHOM TEOPUU OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYISL CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIIBHOCTH DWHILITEHHA.

OTHOCUTENILHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAIllCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MacCChl C JHEPrUEN U UMITYJIBCOM PEIIATUBACTCKON YaCTULbI. JHEPIus
IIOKOSI.

Pa3nen 7. KBanroBasi puszunka

Tema 1. Dnemenmuvl K6AHMOGOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u sHEeprun (HOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIBC (DOTOHA.

OtkpeiTre u uccnenoBanue Gporodddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dbotordpdekra. YpaBHenue OiuiHmTeitna mnsa dororddexra. «KpacHas rpanuiia
dboTtordpdekra.

Jasnenne ceera. OmnbiTe! 11, H. JleGenena.

XHUMHUYECKOE IEUCTBHUE CBETA.

TexHuueckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHEe: (POTOIIEMEHT,
dboTomaTUMK, colHeUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO GoTodddexra.

Ceeroguo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopia mo paccesHuio o -4acTHIL.
IInanerapnas Mmopmens aroma. Ilocrymarel bopa. M3nyyeHue u  moriounieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPruu Ha Jpyrou. Bumsl
cnekTpoB. CIIEeKTp ypOBHEN SHEPrUU aTomMa BOAOPOAA.

BonHoBble cBoricTBa yactul. Bosnbl ae bpois. KopnyckysspHO-BOIHOBOM
TTyaJii3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3TyYEHUE.

TexHU4ecKne YCTPOWCTBA M MNPAKTUYECKOE MMPUMEHEHHUE. CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenuie NIMHBI BOJHBI JIa3epa.

HaGmronenue muHeRvaThiX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HabroieHre TMHeyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, TOKa3bIBAIOIINE CIIO)KHOCTh CTpOeHHs sAnpa. OTKpeiTHE
paanoaktuBHOocTH.  OmbiTel  Pe3epdopma 1o ompeneneHuro  cocTaBa
pannoakTUBHOrO wu3nydeHusa. CpoiictBa anbda-, Oera-, ramMma-u3JIy4CHUS.
BimsiHue paagnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykioHHas mopens snpa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio spa. M30Tors!.

Anbda-pacnaa. DJEKTpPOHHBIH M TO3UTPOHHBIM Oera-pacmaa. ['amma-
M3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B siape. SAnepHbie cuibl. [ledekT maccel sapa.

SAnepHble peakuyu. /[eneHue u cCUHTE3 SAEp.

Anepubiit peakrop. Tepmosinepusiii cuHTe3. [IpoOieMbl U TEPCTIEKTUBEI
AJIEPHON SHEPTreTUKHU. DKOJIOTMYECKUE aCIIEKTHI SIACPHON SHEPTeTHUKU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALlMN 3I€MEHTAPHBIX YaCTHUL.

dyHaMeHTalbHbIE B3aUMOACHCTBUS. ENMHCTBO (hM3MYECKON KapTUHBI MUpAa.

TexHU4eCKne yCTpPOMCTBA M NMPAKTUYECKOE MPUMEHEHHE. JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas oomoa.

Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (OTOTpadusiM).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUZUKH

Otanbl pa3BUTHU acTpoHoMUU. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmnoro Heba. CosBe3nmsi, sSpkue 3BE3/bI, IIAHETHI, UX BHIUMOC
JIBIDKECHHE.

ConHeunast cucreMa.

Connue. Conneunasi akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3BE3/1bI, WX OCHOBHBIC XapaKTepUCTUKHU. JlnarpamMma «CHeKTpaJibHBIM Kiacc —
CBETHUMOCTDBY». 3BE3/bl TJIABHOH IIOCJIEIOBATEIBHOCTHA. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIs1 3BE3]] IJIaBHOM IOCJIENOBATEILHOCTH. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKAEHUU U 3Bosronun ConHua u
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunsiii [lyre — Hama [amaktuka. Ilonoxkenue m aBmxenue ConHua B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku v kBasapbl. UEpHBIE ABIPHI B sapax
rajgaKTUK.

Bcenennas. Pactpenue Beenennoii. 3akon Xa60ma. Paz0eranue rajakTuk.
Teopust boisbiioro B3peiBa. PenmmkToBOE M3ITyYEHHE.

Macmtabnast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTpOHOMUH.

Vuenuuecxue nabmooenus

HaGmronenus: HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUM I OIpeeNICHUs] MOJI0XKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msl CeBEpHOro NMONyIIapus U SpKUe 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, mianer, Mueynoro [lytu.

O0o01maromiee NOBTOPEHUE

Ponpr Qu3uku U acTpOHOMUHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOMH,
COLIMATILHOM M ATUYECKOHN cepax NedaTeIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MHpA, poJib (U3UUECKON TEOpUun
B (opMHUpOBaHUM TPEACTABICHUNA O (U3MUECKOW KapTUHE MHpPA, MECTO
bu3uYecKON KapTUHBI MHUpPa B OOIIEM PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABJIIEHUHN O MPUPOJE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyiectBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OMOJIOTHHU, XUMUH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAay4YHOIO
MO3HAHUSA: SBJICHWE, HAY4YHBIA (akT, THMoTe3a, (u3MYecKas BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOICHHE, SKCTICPUMEHT, MOJISTTMPOBAHUE, MOJIETh, H3MEPECHHE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
GYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M HX MPOEKIMM HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTApPHBIX (YHKIUNA, TPU3HAKUA TMOA00US TPEYroJbHUKOB,
OTIpeICIICHNE TIIOMAIN TUIOCKUX GUTYp U 00BEMA TElI.

buonoeus: snextpudeckue SBICHUS B JKUBOW MPHUPOAE, KoyeOaTeIbHBIC
JIBHKEHHUSI B KUBOU MPUPOAE, ONTHUYECKUE SIBJICHUSI B KUBOU MPUPOAE, ICUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAINIMYECKAs! CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTALTUYECKOM pPEIIETKH, CIEeKTPATbHBIN
aHaJms.



l'eoepagpus: MarHuTHBIE TIOMIOCA 3€MJIM, 3alleKW MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonocusi: JVMHUM BJEKTpOIEpesady, TEHEepaTop MEPEeMEHHOro TOKa,
ANEKTPOJBUTATENb, WHAYKIIMOHHAA I[€4Yb, pPaaap, paJuoOnNpUEMHHUK, TEIEBU30D,
anteHHa, TeneoHn, CBYU-meub, MPOEKIMOHHBIA ammapar, BOJOKOHHAsl OINTHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Duszmka» Ha ypOBHE CPEIHETO OOIIEro
obpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOCCHEYUTH JOCTHKCHHE CIICIYFOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUSI ydeOHOTO mpeameTa «Du3nka» ITOIKHBI
OTpaXaTb TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA
c(OpMUPOBAHHOW BHYTPEHHEH MO3ULMEH JIMYHOCTH, CHCTEMOH ILI€HHOCTHBIX
OpHEHTALM{, TMO3UTHUBHBIX BHYTPEHHHX  YOXKIEHHH, COOTBETCTBYIOIIUX
TPaJULUOHHBIM LEHHOCTSM POCCUHCKOro OOLIECTBa, PACHIMPEHUE >KU3HEHHOTO
OTbITa W OMBITA JEATEIFHOCTH B MPOIECCE PeaTn3alliil OCHOBHBIX HaIPaBICHHIMA
BOCIIUTATEIbHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIUTAHUSA:

Cc(OPMUPOBAHHOCTD IPAKIAHCKON MO3UIMU 00YUaIOIIETrocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBa,;

OPUHATHE  TPAJAULMOHHBIX  OOIIEUETIOBEYECKUX T'YMaHUCTHUYECKHX U
JIEMOKPATHYECKHUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpEcax TIPaKIaHCKOTO
o01iecTBa, yyacTBOBaTh B CaMOYIIPABJIEHUN B 00pa30BaTeNbHON OpraHU3aliy;

yYMEHHUE B3aUMOEHCTBOBATh C COLMANbHBIMU HHCTUTYTaMU B COOTBETCTBHHU C
X QYHKUIMSMU U Ha3HAUYECHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHUS:

c(hOopMUPOBAHHOCTH POCCUICKOH rpak1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA,

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM
POCCUMCKUX YUYEHBIX B 00JaCTH QU3HKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO MTOBEACHHUS,

CTIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PpEIICHHUS,
OPUEHTHUPYSACHh HAa MOPAJILHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESTEIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMUMBOTO OYIyIIETo;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyIero (u3n4ecKoi HayKe;



5) Tpya0BOr0 BOCIUTAHMSI:

WHTEpPEC K Pa3IUIHBIM cdepaM MpoPEeCcCHOHAILHON IEATETBPHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (U3UKON M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPAa30BaHMIO B 0OJIACTH
(GU3UKN HA TPOTSHKEHUN BCEH KU3HH;

6) IKOJIOrHYECKOTr0 BOCIIUTAHNS :

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHUE TJIOOATBHOTO
XapakTepa IKOJIOTHYECKUX Mpodem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACUCTBUM B OKPYXKAIOUIEH Cpelie HA OCHOBE
3HAHUS LIEeJIE YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIupeHue OMbITa AESTEIbHOCTH HSKOJOTMYECKONW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 1o PU3uKe;

7) HEHHOCTH HAYYHOT O TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IEHHOCTH HAY4YHOU [ESITENIbHOCTH, TOTOBHOCTH B IMPOIIECCE
M3ydyeHus: (QU3MKU  OCYIIECTBIATH  MPOCKTHYIO U HCCIEAOBATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe JeiiCcTBUS
ba3oBble JIornyeckne aeiicTBUS:
CaMOCTOSITEIbHO  (OPMYJIUPOBATH M aKTyaJU3UpPOBaTh  MpoOJieMYy,
paccMarpuBarh €€ BCECTOPOHHE,
ONPENECIATh LEIN JICATECIbHOCTHA, 3aJaBaTh MNapaMEeTPbl W KPUTEPUHU UX
JIOCTHKCHMS;
BBISBJISITH  3aKOHOMEPHOCTH UM MPOTHUBOPEUMSI B  PacCMaTpPUBAEMBbIX
(U3UYCCKUX SBICHHSIX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMBbl C y4E€TOM aHaan3a HMEIONTUXCS
MaTepPUaAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEICTBUN N€ATEILHOCTH;
KOOPJAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  PEATBHOIO,
BHUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBINIJICHUE MPU PEIICHUN KU3HEHHBIX TIPOOJICM.
ba3oBbie uccieaoBaTebCKHe 1eMCTBUS .
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEM, KIIFOYEBBIMU TIOHATUSIMH U METOJAMU
(du3nyeckol HAyKH;



BJIaJIETh HaBBIKAMU Y4€OHO-MCCIIEOBATEILCKON U MPOEKTHOM EATEIbHOCTH
B 00nactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB PEIICHUs 3aJa4 (PU3NYECKOr0 COAEPKAHMSI, NMPUMEHEHUIO Pa3IMYHBIX
METOJIOB [T03HAHUS;

BJIAJ€Th BHJAMU JACSITEIHHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpPETallMy, MPEoOpa3OBaHUI0O U TMPUMEHEHHUIO B pPa3IMUHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE IPU CO3/1aHUN YYEOHBIX ITPOEKTOB B 00J1aCTH (PU3UKHY;

BBISIBJIATh [IPUYMHHO-CJICACTBEHHbIE CBSI3M M AaKTyaJM3UpOBATh 3ajauvy,
BBIIBUTaTh TUIOTE3Y €€ pELIEHMs, HAXOAUTh apryMEHThl JJI J0Ka3aTeabCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAM3MPOBATh TIONYYECHHbIE B XOJAE pEIICHHS 3a7auyd  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh M (POpPMYIHpPOBATH COOCTBEHHbIE 3aJaud B OOpa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUHN (PUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPEAJIaraTh OPUTHHAIBHBIE TIOAXOABI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIUE aTbTEPHATHBHBIEC PEIICHNUS.

Pabora ¢ undgopmanmeii:

BJIaJI€Th HaBbIKAaMHU MOJy4eHHs] MHPOpMALUU (PU3MUECKOTO COAEpIKaHUS U3
HMCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh IOUCK, AHAIM3,
CHCTEMAaTH3allMI0 ¥ HMHTEpHNpeTanuio WHOOpPMAIMKU DPA3TUYHBIX BHIOB U (PopM
MPEICTaBJICHNUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUHY;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHMKAaTHUBHBIX U OpPraHU3aIIMOHHBIX
3aad ¢ coOJoJeHMeM TpeOOBaHUI JSProHOMHUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, PECypCcOCOEpPEeKEHHUsI, TPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpKaHWA B PA3NIUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHUs MH(OPMALMK U LIEJIEeBOM ayAUTOPUH, BBIOMpast ONTUMAIIbHYIO
(dopmy npencTaBIeHUs U BU3yaIU3aliH.

KoMMmyHHKAaTHBHBIE YHHBEPCAIbHbIE Y4eOHbIe 1eiiCTBHUS:
OCYIIECTBJIATh  OOIIEHHE Ha Yypokax (U3MKM U BO BHE-YpOUHOU
NEATEIIbHOCTY;



pacno3HaBaTh MPEINOCHUIKM  KOH(MJIMKTHBIX CUTyalldd M CMSTr4arh
KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIb30BAHUEM
SI3bIKOBBIX CPEJICTB,;

MIOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIWBHUIYaJIbHON
paboTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO YiIeHA KOJUIEKTUBA;

MPUHUMATh LEIM  COBMECTHOM  NIESITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JACUCTBUSA N0 €€ JOCTMKECHHUIO: COCTABJIATh IUIAH JEHUCTBUHU,
pacnpenensaTh poiad € Y4ETOM MHEHUH YYAaCTHHKOB, OOCYXKJAaTh PE3YJbTaThbl
COBMECTHOH padoTHI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KaXKIOr0 YYaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,

npeajiaraTbh HOBBIE MPOEKThI, OIEHHWBATh WAEU C TO3UIMU HOBHU3HBHI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETHUUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYAIIUSX, IPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIC YHMBeEpPCcaIbHbIe Y4eOHbIC 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBJISTh MO3HABATENbHYIO AESATENBHOCTh B 00JAaCTH
(U3MKKM W AaCTPOHOMHH, BBISBIISITh MPOOJIEMBbI, CTaBUTh WU (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H,

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH PEHICHHS] PacUYE€THBIX M KayeCTBEHHBIX
3aJa4, IJIaH BBINOJIHEHUS MPAKTUYECKON padOThl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYAaIIMSIM,

paclMpATh paMKu y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHU;

JenaTh OCO3HAHHBIA BBIOOP, AapryMeHTHpPOBAaTH €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHMIO M TPOSBICHUIO SPYIUIUMUA B 00JIACTH
(U3HKH, TOCTOSIHHO TOBBILIATH CBOM 00pa30oBaTeNIbHbINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YNIBTATOB LIEIAM;

BIAJE€Th  HABbIKAMHU  I[IO3HABATEJILHOM  pediekcuu  Kak  OCO3HAHUS
COBEpIIAEMBIX [JEHCTBHUM M MBICIHUTEIBHBIX IPOLIECCOB, HX pPE3YJNbTATOB U
OCHOBAHHUII;



UCTIOJIH30BaTh MPUEMBI PeIIEKCHUU IJIsl OLIEHKH CHUTYallid, BEIOOpPAa BEPHOTO
peIeHus;

yYMETh OIICHHUBATh PHCKHM M CBOCBPEMEHHO INPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TPU aHaIU3e pPe3yIbTaToOB
TeSTEILHOCTH;

IPUHUMATH Ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTHUBBI W apryMEHTBI JPYTrUX TPH aHaJIu3e pe3yJbTaToB
TeSTEILHOCTH;

NPHU3HABATH CBOE MPABO M MPABO APYTHUX HA OIIMOKH.

B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI
no (Qu3MKe I8 YpPOBHSA CPEIHEr0 OO0IIero o0pa3oBaHUs Y OO0y4aroluxcs
COBEPIICHCTBYETCS IMOITUOHAJIHHBIH UHTCIUICKT, IIPE/ITOJIaratoui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHWUsI, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATLHOE
COCTOSIHHC, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPEryJMPOBaHUs, BKIIIOYAIONICTO CAaMOKOHTPOJIb, YMECHHE TNPUHUMATh
OTBETCTBEHHOCTh 332 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJaNTHUPOBATHCS K
OYMOIIMOHAIBHBIM U3MEHEHHSAM H MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPCHHEW MOTHBAIIUH, BKIIOYAIONICH CTPEMIICHHUE K JOCTIDKESHHUIO METH |
yCIieXy, ONTHUMHU3M, WHHUIMATHBHOCTh, YMCHHE JCHCTBOBATH HCXOJIS W3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHUMAThH SMOIIMOHAILHOE COCTOSHHE
JAPYTUX, VYYUTBIBATH €ro IMPH OCYIISCTBICHUH OOIICHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPSKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIFOYAIOIIMX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTMMH JIIOJIbMH, 3a00THUTHCS, MPOSBIIATH HHTEPEC M pa3peraTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy obyudenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCTh y O0YUAOIIUXCS YMEHHIA

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MeCTO (U3UKK B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHpA, B PA3BUTHUH COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOM JAEATEIBHOCTH JIIOJIEH;

YYUTBHIBaTh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (PU3UUECKHX MOJeIeH:
MaTepuaibHas TOYKa, MHEpIUalIbHas CUCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICUTBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUJIKOCTEW U TBEPIABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apan npu pelmeHnn bu3nIecKux 3a/1ay;



pacmo3HaBaTh (pu3ndecKue siBJICHHs (TIPOIECChI) M OOBICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETHYECKON TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOAVMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEUHOE
JBIDKCHHE, CBOOOJHOE TMaJCHUE TeJ, JABWIKCHHE IO OKPYKHOCTH, HHEPIHS,
B3ammojericteue Tea, aAuddysus, OpPOyHOBCKOE IBMKECHUE, CTPOSHUE JKHUIIKOCTEH
U TBEPIBIX TEJ, M3MECHCHHE 00BhEMA Tell IIPH HarpeBaHuK (OXJIaXKJICHUH), TCILIOBOE
paBHOBECHE, HCHAapeHHe, KOHJCHCAIUs, IUIABJICHUE, KPUCTAUIM3alus, KUICHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIIICHUE JaBJICHUS Ta3a MMPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Tra3a B HM30Ipolieccax,
AJICKTPU3ALIMS TEJI, B3AUMOJICHCTBUE 3aPsI0B,;

OMUCHIBATh MEXAHWYECKOE JIBMKEHUE, MCIOJIb3ys (PU3MUYECKHE BEJIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMIYJbC TEJla, KUHETUYECKash SHEPrus, MOTEHIIMAIbHAs SHEPrusi, MEXaHU4yecKas
pabora, MexXaHWYEeCKass MOIIHOCTh; TMPU OINKMCAHUU MPABWIHBHO TPAKTOBAThH
(GUBUYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, HUX OOO3HAYCHUS U EAUHUIIBI,
HaxoJUTh (OPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUUYMHY C JAPYTHUMU
BEIMYHHAMU;

OMUCHIBATh M3YYEHHbIC TEIUIOBBIE CBOMCTBA TEJI WM TEIUIOBBIC SIBJICHUS,
UCTONB3Yysl (U3MUYECKUE BEJIMYWHBI JaBJIEHWE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsT SHEPrus XaOTUYECKOro JABMXKCHHUS MOJIEKYJ, CpeIHEKBajpaTHUYHas
CKOPOCTh MOJIEKYJ, KOJIMUYECTBO TEIUIOThI, BHYTPEHHSSI DSHEprus, padbora rasa,
KOd(pPUIIMEHT TI0JIE3HOTO JACHCTBHSI TEIJOBOTO JBHUTATENsA; NIPU OIHCAHUU
MPAaBWJIbHO TPAKTOBaTh (PU3MUECKUN CMBICI HCMOJIB3YEMBIX BEJIMYUH, WX
0003HAYECHUS] W CIWHUIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIMUUHY C IPYTUMU BEJIMYUHAM;

OMUCHIBATh U3YYEHHBIC JICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sIBIICHUS (TIPOLIECCHI), MCIONB3Ys (PU3UUECKHE BEIMUYMHBI: JICKTPHUCCKUAN 3apsi,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTH IMOJIsA, TTOTEHIIMA, PA3HOCTh MOTEHIMAJIOB,;
Ipy  OINHUCAHWUU TPABWIHHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, WX OOO3HAUYCHUS W EAWHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO (DU3UYECKYIO BEJIMYMHY C APYTUMU BEJIMUMHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl M SIBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI U MPUHIUMNBL 3aK0H BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAHECHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpPaHCHMsS HMITYJIbCa,
IOPUHIIMAIT CYNEPIIO3UIIMK CUJI, TPUHIIMI PABHOIPABUSI HMHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPrUU TEIUIOBOIO JBUKEHHUS MOJEKYI C
a0COJIIOTHOM TemmepaTypoi, NMEpBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iaudaTh CJIOBECHYIO



(opMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMULIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPUHIUIBI JCHCTBHS ~ MalllWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJOBHS MX O€30MAaCHOrO MCIOJIb30BaHUS B
MIOBCETHEBHOM JKU3HU;

BBIMOJIHATh HKCIIEPUMEHThl IO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOIIECCOB C HCHOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHMM, INPU 3TOM
dopMmynupoBath mpobsiemy/3amady © TUNOTE3Y Y4eOHOrO IKCIEPHMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJI0KEHHOTO 000pYIOBaHMS, MPOBOJUTH OIMBIT U
(opMyIUpOBaTH BHIBOJIBI;

OCYILLECTBJIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIWYUH, MPU
TOM BBIOMpaTh ONTUMAJbHBIA CHOCO0 M3MEPEHUs] M HCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXJIy  (U3MUYECKMMHM  BEIUYUMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX H3MEPEHUM, NPHU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(pUKCHpOBaTh PE3yNbTATHl IMOIYYEHHOW 3aBHCHUMOCTH (PU3NYECKUX BEJINYUH B
BHJIE TA0JIML ¥ TPa(UKOB, 1€TaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIEAOBAHMS;

coOJro/1aTh MpaBuiia 0€30MacHOrO TpyAa MPHU MPOBEICHUHM HCCIIEIOBAaHUN B
pamMKax ydeOHOTO OHKCIIEpPUMEHTa, Y4e€OHO-MCCIEIOBATENbCKOW M MPOEKTHOM
JESATENbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPATOPHOTO
000py10BaHMS;

pemiatb pacuéTHblEe 3a7a4dl C SBHO 3aJlaHHOM (PU3UYECKOW MOJIENbIO,
UCTOJIb3ysd (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, Ha OCHOBE aHAJIM3a YCIIOBUS 3a/la4uM
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3MUECKUE BEIMUYMHBI U (POPMYIIBI,
HEeOoOXoUMbIE JJis1 €€ pelleHHs, MPOBOAUTH Pacu€Tbl M OLEHUBATH PEATLHOCTb
MOJIyYEHHOT0 3Ha4eHUs (PU3HUYECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYXKACHUI C OMOpOM HAa W3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH H
(bU3uYCECKHE SIBICHUS;

UCIIOJIb30BaTh ~ MPU  pPEIIEHWHM  y4eOHBIX  337ad  COBPEMEHHbIC
UH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TIpeACTaBlIeHUs] Y4eOHOM M HaydyHO-TIOMYJISIpHOW MH(pOpPMALMU, MOJTYYEeHHOU U3
pa3INYHBIX KICTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTydaeMylo HH(OPMALINIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE TPOIIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUUECKHE 3HAHUS MO (pU3MKE B NOBCEIHEBHOM KU3HU
i obecriedeHnsi 0€30MacHOCTH MPHU OOpAIllEHUU C MPUOOpaMH M TEXHUYECKHUMHU



yCTPONCTBAaMHU, JIJIsl COXPAHEHUS 3/10POBbSl U COONIOAEHUS HOPM IKOJIOTMYECKOTO
MOBEJICHUSI B OKpYXKaloUIeH cpee;

paboTaTh B TpYIIE€ C BBIIOJIHEHHEM PA3JIMYHBIX COLMAIbHBIX PpOJIEH,
IJIAaHUPOBAaTh padOTy TpPYNIbl, PALMOHAIBHO pACIPEAENATh OOSI3aHHOCTH U
IUTAHUPOBATH JCSITEIILHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJIeKBATHO OLICHUBAThH
BKJIAJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELICHUE pPacCMaTPpUBAEMOU MPOOIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00 yJAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpHUMEpax posib U MecTo (GU3UKH B (POpPMHUpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOH IEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
bu3nUecKol KapTUHBI MUPA;

YYUTHIBATh TPAaHUIBl TPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJICIICH:
TOYEUHBIA JIEKTPUUECKUHN 3apsll, Jyd CBETA, TOUYCYHBIA UCTOUHUK CBETA, SICpHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOrO f/ipa MpU PEIICHUH (PUINUECKUX
3azay;

pacrno3HaBaTh (U3MYECKUE SIBJICHUS (TIPOLIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKU M KBAHTOBOW (PU3WKH: JIEKTpUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEWCTBHUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, OJJICKTPOMAarHUTHAsE WHIYKIWS, JEeUCTBUE MArHUTHOTO TIOJisI Ha
NPOBOJHUK C TOKOM U JABWXKYIIMHCS 3apsiji, 3JIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, NPSMOJIMHEWHOE pPacCHpOCTPaHEHUE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTeppepeHuns, audpakuds W MOOJAsApU3alus CBETa, JHCIEepCUsi CBETa,
doroanekTpudeckuii 3pdext (GporodaddekT), cBeTOBOE NaBiIeHNE, BOZHUKHOBEHUEC
JUHENYaToOro CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

OINMUCHIBATh M3YYCHHBIC CBOMCTBA BeIECTBA (DIEKTPHUYCCKUE, MArHHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYID  MPOBOAMMOCTD  pa3IMYHBIX  Cpea) W
SJIEKTPOMArHUTHBIC SIBJACHUS (TPOIECCHI), HCMONB3YsA (PU3UUECKUE BEITUUMHBI:
ANEKTPUUECKUI 3apsijl, Cuja TOKa, AJIEKTPUUECKOE HANpsHKEHHE, SIEKTPUYECKOoe
COINPOTHUBJICHHE, PA3HOCTh MOTEHUMAJIOB, AJIEKTPOJABUKYILAs CUiIa, paboTa TOKa,
MHJYKUIHST MarHuTHOTO ToJiA, cuia Awmmepa, cwia JlopeHia, WHIYKTUBHOCTb
KaTyIIKW, SHEPrus 3JIEKTPUUECKOT0 M MArHUTHOIO TMOJIEH, MEepuoj M 4YacToTa
KonebaHuii B KoJeOaTeaTbHOM KOHTYpe, 3apsJ M CWJa TOKa B IIpolecce
FapMOHUYECKUX DJEKTPOMArHUTHBIX KoJeOaHUM, (POKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CHUJIa JIMH3bI, MPU OINKUCAHWU MPaBUIBHO TPAKTOBATh (HU3HUYECKUI
CMBICIT HCIIONB3YEMbIX BEJIMYWH, WX OOO3HAUEHWUS W EIUHUIIBI, YyKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAMU;



ONMUCHIBATh M3YYCHHBIE KBAHTOBBIE SBJICHUS M TMPOLIECCHI, HCIOJb3YA
¢u3nuecKkre BEIMYMHBI: CKOPOCTH JJIEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETA, SHEPIUsl U UMITYJIbC (OTOHA, MEPHOJ] MOTypacnaga, SHEPTUsl CBsI3U
aTOMHBIX SIZIEp, NPU OINUCAHUM TPABWILHO TPAKTOBATh (U3UUYECKUN CMBICT
WCITOJIb3YEMbBIX BEJIMYUH, WX O0O3HAYCHWS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIONINE JIAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYyrHMH BEJIWYMHAMU,
BBIYHCIISITh 3HAaUeHUE (PU3NYECKOI BEITMUUHBI;

aHAM3UPOBATH (PU3NYECKHUE MPOIECChl U SIBJICHUS, UCHOJIb3YS (PU3UUECKHE
3aKOHBI W MPUHIUIEL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U MapaJIEIbHOTO
COCIMHEHUSI MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMN
MHJYKIUH, 3aKOH MPSIMOJIMHEIHOTO paclpOCTPaHEHHUs CBETA, 3aKOHBI OTPaKCHUS
CBETA, 3aKOHBI MPEJIOMIICHUsI CBETa, ypaBHeHUE ODuHIITeHa g dhoTorddexra,
3aKOH COXPAHEHUs YHEPTUM, 3aKOH COXPAHCHHUS HMMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUs MaccOBOr0O 4YMCIa, moctynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO pacnaja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTEeMaTUYEeCKOE BBIPAKEHHUE U YyCIOBUSA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENENATh HAIPABJIECHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJIA MTPOBOJIHUKA
C TOKOM, cuJibl Amrniepa u cuibl JlopeHa,

CTPOUTh M OIKCHIBATh HM300paKeHUE, CO37aBaeMOE TUIOCKHUM 3E€pKajioM,
TOHKOU JINH301;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIECOBAHUIO (U3UYECKUX SIBICHUUA U
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUN: TPU ITOM
dopmynupoBath mpoOiieMy/3amadyy W THIOTE3y Yy4eOHOro OSKCIEPHUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEJIOAKEHHOTO O00OpYyAOBaHUsS, MPOBOJIUTH OMNBIT U
(GbopMyIHpOBaTH BHIBO/IBI;

OCYIIECTBJIATH MPSMbIC U KOCBEHHBIE M3MEPEHUsST (DU3UUECKUX BEIUYWH, TIPH
ATOM BBIOUPATh ONTHUMAIBHBIA CIIOCO0 WM3MEPEHHS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIeIOBATh 3aBUCUMOCTH  (PH3WYECKUX BEIMYUH C HCIIOJIB30BAaHUEM
NpSMBIX HM3MEPEHWI: MpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BHUAC TaOJHUI[ U
rpaduKoB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICI0BaHUS;

co0iroaaTh mMpaBuia OE€30MaCHOrO TpyAa MPU MPOBEICHUM WCCICIOBAHUNA B
pamMKax ydeOHOTO OHKCIIEpPUMEHTa, Y4e€OHO-UCCIEOBATENbCKOW M MPOEKTHON
JESATENbHOCTU C HUCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000pymOBaHMSI;

pemiath pacy€THBIE 3aladyd C SBHO 3aJaHHOW (PU3WYECKOW MOJICIbIO,
UCIOJIB3YS (PU3MYECKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33a4u



BBIOMPATh (PU3NYECKYIO MOJIENb, BBIICTATh (DU3UUYECKHUE BETUIUHBI M (HOPMYIIHI,
HEOOXOaUMBbIE ISl €€ pelieHus, MPOBOAUTH PACUETHl M OLIEHUBATH PEATbHOCTD
MTOJTY9€HHOTO 3HAYCHUS (PU3UIECCKON BEIMIUHBI,

penaTh KaYeCTBEHHBIC 3a/1aUl: BHICTPAUBATh JTOTMYECKA HEMPOTUBOPEUUBYIO
[EMOYKY PACCYKJICHHUM C ONMOpoil Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyuecKue sIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3a7ad  COBPEMEHHbIE
WH()OpPMAITMOHHBIE TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIpe/ICTaBlIeHUs] yUeOHON U HAy4yHO-TIOMYJISIPHON MH(OpMAIUK, MOJTy4eHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUUYECKU aHATU3UPOBATH MOJy4aeMyI0 HHPOPMAIUIO;

OOBSICHATh TPUHIMUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCIOBUS MX OE30MACHOT0 MCMOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUN;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKe B TMOBCEIHEBHOW >KU3HU
JUIsE o0ecrieyeHus: Oe30MacHOCTH TIPU OOpallleHUH ¢ MpUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAaMH, NIl COXPAHEHUS 3J10POBbSl U COOMIOAEHUS HOPM HKOJIOTMYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPEIE;

paboTaTe B TpYyIINE C BBHIMOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh PpalbOTy TPYIIbI, PalMOHAILHO paclpenesTh OOs3aHHOCTH W
MJIAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJCKBATHO OIICHUBATH
BKJIAJ] KQXJIOTO U3 YUYaCTHUKOB T'PYIIILI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acoB JleATeIbHOCTD
JJIeKTPOHHbIE
Ne HaumeHnoBaHnue [ y4uTesId-
n/ - pasieos u rem OcHOBHOE co/lep:KaHue Bcero Kontpoarueie IipaxTuiacckue o0pa3oBaTe/ibHbIE npeverimica ¢
n NPOrpamMMbl padoThI padoThI Eup— yueToM padoueit
NMPOrpamMMbl
BOCIIUTAHHUSA
Pazgen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3SHAHUSA
®u3nka — HayKa 0 IPUPOJE. 4 bubmnorexa LIOK  Oco3naBatb
1.1 ®usuka u Mmerogsl  HayuHble METOIBI HO3HAHUS https://m.edsoo.ru/7f41 enuucTBO M
HAay4HOTO MO3HAHUSA  OKPYXKAIOIIEro MHUPA. bf72 IICJIOCTHOCTh
Posib skcriepuMenTa U TeOpumn OKpPY’KaroIlEero

B IIPOLIECCE MO3HAHUS IPUPOLBL.
DKcIepUMeEHT B (hU3HKe.
MonenpoBanue pU3NYECKUX
SIBJIEHUW U MPOLIECCOB.
Hayunsre

runore3bl. Gu3ndecKue 3aKOHbI
n Teopud. ['paHuibl
MIPUMEHUMOCTH

¢u3nueckrx 3akoHoB. [IpuHIMI
cooTBeTcTBUsA. Poislb U MecTO
¢bu3uKM B pOPMUPOBAHUU
COBPEMEHHOM

Hay4YHOW KapTHHBI MUpA,

B IIPAKTUYECKOU IEATEILHOCTH
monen

MHUpPa, BO3MOKHOCTh
€ro M03HaBacMOCTH
1 00BSICHUIMOCTH Ha
OCHOBE
JOCTHKEHHUM HAYKH.
XapakTepus3oBaTh
METO/IbI
¢bu3nveckoil Hayku
(mabmrosieHme,
CpaBHEHHUE,
IKCTICPUMEHT,
HU3MEPEHHE) U UX
POJIb B IO3HAHUH
MIPUPOJIBI.

Ponb
OTEUECTBEHHBIX
YYCHBIX B
CTaHOBJICHUH HAyKH
bu3uKH.

Pasznen 2. MEXAHUKA




2.1

Kunematuka

MexaHnnueckoe JBHKEHUE.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUXKEHUS.
Cucrema otcuéra. TpaekTopus.
[Tepemenienue, CKOpOCThH
(cpeaHsisi CKOPOCTb, MTHOBEHHAsI
CKOPOCTb) U

YCKOPEHHE MaTepUaIbHON
TOYKH, UX MPOEKIIUHA HA OCH
cucteMbl koopauHat. CiloxkeHue
MEPEMEILCHUIN U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKECHHUE.
I'paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH,
YCKOpEHHUs, MyTU U
nepeMenIeHus: MaTepHaIbHOU
TOYKHU OT BpemeHu. CBoOOIHOE
MaJieHue. Y CKOpeHHue
CBOOOHOTO NaICHHUS.
KpuBonuHeliHOe ABUXKEHUE.
JIBr>keHrEe MaTepraIbHOM
TOYKH 1O OKPYKHOCTH C
MOCTOSSHHOM MO MOJTYJTIO
CKOpOCTBIO. YTJIOBas
CKOPOCTb, TMHENHAsA CKOPOCTb.
[lepron u yactoTta oOpaIleHusl.
[HenTpocTpemMuTensHOE
yckopenue. Texnuueckue
YCTPOMCTBA M TPAKTHYECKOE
MIPUMEHEHHUE: CIIHIOMETD,
JBUKEHHE CHAps0B,

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41
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Ucnonb3oBars
3HAHUSA O
MEXaHHYECKUX
SIBJICHUSX B
IIOBCEIHEBHOU
KU3HU IS
obecrieyeHus
0€30MMacHOCTH MPH
oOparieHuu ¢
npudopamMu 1
TEXHUYECKUMU
yCTpOiicTBaMu, st
COXpaHCHHS
3J10pOBbS U
COOJTIOICHHSI HOPM
HKOJIOTUYECKOTO
MTOBE/ICHUS B

OKpY Karollen
cpene.Camocrositen
BHO TUIAHUPOBATH U
MIPOBOANTD
¢buznueckue
IKCIIEPUMEHTHI




2.2

JAuHamuka

LIETIHbIE U PEMEHHBIE ITepeaadn

[IpyHIMII OTHOCUTEIBHOCTH
lNasnmnes. I1epBblii 3aK0H
Hprotona. MHeprmanbHbie
cucreMsl orcyéra. Macca tena.
Cuna. [IpuHuun cyneprno3unuu
cui. Bropoit 3akoH HeroToHa
JUISL MaTEPUATIbLHOU TOYKH.
Tpernii 3akoH HproToHa

JUISL MAaTEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. IlepBas
KOoCcMHUecKasi CKopocTh. Cuita
ynpyroctu. 3akoH ['yka.

Bec Tena. Tpenune. Bunbl
TpeHus (TMOKOsI, CKOJIbKEHUS,
kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus
CKOJIbJKEHUS U CHUJia

TpeHus nokos. Koapduiment
TpeHust. Cuiia COpoOTUBICHUS
IIPY IBUKEHUH TENA B
AKHUJKOCTU WM rase.
IloctynarensHoe u
BpalllaTelbHOE ABI)KEHUE
a0COIOTHO TBEPAOTO

Tena. MOMEHT CHITbI
OTHOCHUTEIILHO OCH

BpauieHus. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena. TexHnueckue ycTpoucTna
U IPAKTHUUYECKOE IPUMEHEHHE:
MOAIUUITHUKY, IBHYKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB

11

butmoreka IIOK
https://m.edsoo.ru/7f41
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Hcmons3oBaTh
3HAHUS O
MeXaHUYECKUX
SIBJICHUSIX B
IOBCEIHEBHOMU
JKU3HU IS
obecrieyeHus
0€30macHOCTH IpU
oOparnieHuu ¢
npubopamu u
TEXHUYECKUMU
YCTpPOMCTBAMHU, IJISI
COXpaHEHUs
3JI0pOBBS U
COOJIIOICHUSI HOPM
9KOJIOTHYECKOTO
ITOBE/ICHUS B
OKpYy>Karolen
cperne.




2.3 Nmnynsc matepuansHoi Touku 10 bubnmoreka [IOK  Mcnoas3oBaTh
3aKOHBI COXpaHeHHs (TeNa), CUCTEMBI MaTEPHANIbHBIX https://m.eds00.ru/7f41 3panus 0 TEMIOBBIX
B MEXaHUKE ToueK. IMIyIbC CHITBI U bf72 SIBJICHUSIX B

W3MEHEHHE UMITYJIbCA Tella. MTOBCETHEBHOM
3aKOH COXpaHEHUs KU3HU IS
umnynbca. PeaktuBHOE oOecrieyeHust
nBkeHue. Pabota cuibl. 0€301acHOCTH IpU
MOUTHOCTH CHJTBI. oOpaIieHuu ¢
Kunernueckast 2HEpTHst npubopamu u
MaTepHalibHOW TOYKHU. Teopema TEXHUYCCKHUMHU

00 M3MEHEHUHN KHHETUIECKOM YCTPOWCTBAMM, IS
sHepruu. [loTeHInanbpHas COXpaHCHHSI
sHeprus. [loTeHnmanpHas 3JI0POBBSI U
SHEPrus yrnpyro COOJIIOJICHHSI HOPM
neOPMUPOBAHHON MPYKUHBI. HKOJIOTUIECKOTO
[ToreHmuanpHas SHEPTHS Tela MOBE/ICHUS B
BOJIM3H MOBEPXHOCTH 3EMITH. OKpYy>Karolen
[ToreHnuanpHbIC U cpene.
HETOTCHIIUAIbHbIC CHITBI. CBSI3b

paboTHI HEMOTEHIIMATBHBIX CHIT

C U3MEHEHUEM MEXaHUYEeCKOI

SHEPTUU CUCTEMBI TeJl. 3aKOH

COXPaHEHUS MEXaHHUECKON

SHEpPruu. YIpyrue u Heynpyrue

CTOJIKHOBEHHUSI.

TexHnueckue ycTpoucTBa u

MIPAKTUYECKOe MPUMEHEHUE:

BOJOMET, KONEP, NPYKUHHBIN

MTUCTOJIET, IBUKEHHUE PaKeT

Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA

3.1 OcHoBBI OCHOBHBIE TTOJIOKEHHS 13 bubmmoreka IIOK |HMcnoas30BaTh
MOJIEKYJIAPHO- MOJIEKYJIIPHO-KUHETHYECKOM https://m.eds00.ru/7f41 3panms 0 TEMIOBBIX
KHHETHUY ECKOM TEOPUU U MX OIBITHOE bf72 SIBIICHUSIX B

TEOpUHU

000CHOBaHHE.

IIOBCEIHEBHOM




bpoyHOBCKOE IBUKEHUE.
Hudbdysusa. Xapakrep
JBUKEHUS U B3aUMOJICHCTBUSA
YacTHUIl BEUIECTBA.

Mopenu cTpoeHus ra3os,
KHUAKOCTEH U TBEPABIX TE U
00BSICHEHUE CBOICTB BEIIECTBA
Ha OCHOBE 3THUX MOJIENICH.
Macca u pazmepbl MOJIEKYI.
KonnuectBo BemiecTsa.
[TocTostnuas ABoraapo.
TemnoBoe paBHOBecHE.
Temneparypa u e€ uzamepeHue.
[lIxana remneparyp Llenscus.
Mopenp nieanbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH UICATBHOTO ra3a.
AOcomtoTHas TeMrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUH TEIUIOBOTO ABUKEHUS
yactul rasa. [lkama
temneparyp KenbBuHa.
["a30BbIE 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneipona.
3akoH JlanpToHa. M30mponeccsl
B UJICAJIBHOM Ta3e ¢
MTOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe
MIpe/ICTaBJICHHE U30IPOLIECCOB:
M30TepMa, U30X0pa, u3odapa.
TexHuueckue yCcTpoicTBa U
IIPaKTU4YECKOE NPUMEHEHUE!
TepMOMETD, OapoMeTp

KU3HU JIIS
obecrnieueHus
0€301acHOCTH IIpU
oOparieHuu ¢
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMMU, IJISI
COXpaHEHUS
3JI0pPOBBS U
COOTIOICHHSI HOPM
IKOJIOTHYECKOTO
MOBE/ICHUS B
OKpYy>Karolen
cpene.




3.2

OCHOBBI
TEPMOJIMHAMUKHI

TepmoauHaMuueckas cucTema.
BuyTpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBbI
U CHOCOOBI €€ N3MEHEHUS.
KomnmdaecTBo TermioTel u paboTa.
BuyTpennss sneprus
0JIHOATOMHOTO UCaIbHOTO
raza. Buasl Termnonepenayu:
TETUIONPOBOIHOCTH, KOHBEKIIHS,
W3IIy4eHHue. Y 1eTbHas
TEMIIOEMKOCTh BEIIECTBA.
KonuuecTBo TemioTsl npu
TerIonepeaaye.

[Tonsarue 00 aguabaTHOM
npouecce. [lepBblil 3aK0H
TEPMOJIMHAMUKH.

[IpuMeHeHne nepBoro 3aKoHa
TEPMOJANHAMUKH K
uzonpoueccam. I'papuueckas
UHTEpIpeTanus padoThl rasa.
BTopoli 3aKk0H TepMOJIMHAMUKH.
Heob6patumocTs miporieccon

B npupojie. TennoBble MalIuHEbI.
[TpunHIUTIBI

JENCTBUS TETTOBBIX MAIIUH.
[IpeobOpazoBanms sHEPTUU

B TEIJIOBBIX MallIMHAX.
Koaddunuent noneznoro
JIEVCTBUS TETIJIOBOW MAIIUHBI.
[uxn Kapno u ero

KO3 PHUIIUEHT MOJIE3HOTO
NEUCTBUS. DKOJOTUYECKUE
MPOOJIEMBI TETITIOYHEPTETUKH.
TexHuueckue yCcTpoicTBa U

14
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https://m.edsoo.ru/7f41

bf72

[IpuBouTh
MIPUMEPBI
DKOJIOTHYCCKUX
OCJIENCTBUMN
paboThI IBUTATENEH
BHYTPEHHETO
Cropanusi,
TEIJIOBBIX U
TUAPOAJICKTPOCTAHII
nit.CaMOCTOSTENILH
0 IUIAHUPOBATH U
MIPOBOJIUTH
¢buznveckue
AKCIICPUMECHTHI.




MIPAKTUIECKOE TPUMECHEHUE:
JIBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBOM
XOJIOJMIILHHUK, KOHJIUIIMOHEP

3.3 Arperartnsie [TapoobpazoBanue u 9 bu6mmoreka IIOK  XapakrepusoBath
COCTOSIHUS BEIIECTBA. KOHICHCAIIUS. https://m.edsoo.ru/7f41 metoss
®da3soBble nepexonpl  VcnapeHue u KuneHue. bf72 ¢bu3nveckoil HayKu

AOCOIIOTHAS U OTHOCUTEIILHAS (HabmroieHue,
BJIQXKHOCTH BO3/TyXa. CpaBHEHHUE,
Hacpiennsiit nap. Y aenbHas SKCIIEPUMEHT,
TeI10Ta mapooOpa3oBaHMUsL. HU3MEPEHHE) U UX
3aBUCUMOCTh TEMIIEPATYyPhI pOJIb B NTO3HAHUU
KUIICHUS OT JABJICHUS. MIPUPOJIBI.
TsEpnoe Teno. Ponb
Kpucrannuueckue u OTEUYECTBCHHBIX
amopdHbIe Tena. AHU3OTPOIHS YYEHBIX B
CBOWCTB KpHUCTAIUIOB. JKuakue CTaHOBJICHUY HAyKU
kpuctajuibl. COBpeMeHHbIE bu3uKy.
Marepuaisl. [InaBienue u

KpUcTaJUIM3auus. Y 1eiabHas

TEIJIOTA IUIABJICHU.

Cybnumarus. Y paBHeHHE

TEIJI0BOro OajaHca.

TexHuueckue ycTpoucTsa u

MPaKTUYECKOE TPUMEHEHHUE:

TUTPOMETP U ICUXPOMETP,

KaJIOPUMET]P, TEXHOJIOTHH

MOJTyYEHUsI COBPEMEHHBIX

MaTepuajioB, B TOM YHUCIIE

HaHOMaTepHaJoB,

¥ HAaHOTEXHOJIOTHH

Paznen 4. DJIEKTPOJUHAMUKA

4.1 DnekTpu3anus Teul. 14 bubmnoreka IIOK |Mcmoap30BaTh
DIeKTpOoCTaTUKa DeKTpHYECKUi https://m.eds00.ru/7f41l 3nanus 06




3apsj. [[Ba Buaa 3lEKTPUUECKUX
3apsanoB. [IpoBoHUKY,
JURJICKTPUKU U
MTOJIYITPOBOJTHUKH. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO
3apsga. BzaumogeiictBue
3apsanoB. 3akoH Kyiona.
To4euHbIi EKTPUIECKUI
3apsl. DIEKTPUUYECKOE TOoJIe.
Hanpsx€nHOCTh
ANEKTPUYECKOTO MOJIS.
[IpuHuun cyneprno3unumn
BJIEKTPUYECKUX MoJe. JInnnn
HaANPsHKEHHOCTH
anexTpudeckoro nois. Pabora
CHJI 2JIEKTPOCTATUYECKOTO
nons. [lorenuman. Paznocts
noreHuuanos. [IpoBoaHuKY 1
JUAJIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
JusnexTpuueckas
MIPOHUIIAEMOCTb.
OnexrpoémkocTts.Konaencarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsHKEHHOT0 KOHAEHCATOopa.
TexHuueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHHE:!
AJEKTPOCKOII, AIEKTPOMETP,
ANEKTPOCTaTUYECKas 3alIUTa,
3a3eMJICHHE HIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHbIN
anmnapar, CTpyWHbIN IPUHTED

bf72

3JIEKTPOMArHUTHBIX
SIBJICHUSIX B
[MOBCEHEBHOU
AKU3ZHU JUIS
obecrieyeHus
0€30MMacHOCTH MPU
oOparieHuu ¢
npudopamMu 1
TEXHUYECKUMHU
YCTpOWCTBAMH, IS
COXpaHEHUS
310pOBBS U
COOJTIOICHHSI HOPM
3KOJIOTUYECKOI0
MOBEJICHUS B
OKpYy>Karolen
cpeze.

[IpuBonuTh
MIPUMEPHI BIUSHUS
3JIEKTPOMArHUTHBIX
U3JIy4eHUH Ha
YKUBBIE OpPTaHU3MBI.

4.2

IHocTostHHEBIN

DneKTpuYecKuil ToK. Y ciaoBus

18

bubanoreka IJOK

IIpuBoauTh




SJIEKTPUYECKHUI TOK.
Toxku B pa3nu4IHBIX
cpenax

CymecTBoBaHuUs
ANEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka.
[TocTostHHBIM TOK.
Hanpspokenue. 3akon Oma Juist
ydacTKa Lenu. JIeKTPUIECKOe
COIIPOTUBIICHUE. Y ICIIBHOE
COIPOTHBIICHUE BEIIECTBA.
ITocnemoBarenpHOE,
napauiesibHOe, CMEIIaHHOE
COEIMHEHHE ITPOBOHUKOB.
PaGora snexkTpuyeckoro Toka.
3akon JIxoyns—Jlenna.
MOIIHOCTb IEKTPUYECKOTO
TOKa. DJIEKTPOABIIKYILAs cuila
U BHYTPEHHEE CONIPOTUBJICHHE
UCTOYHUKA ToKa. 3akoH OMa
JUIS TIOJTHOM (3aMKHYTO)
anekTpuyeckor nenu. Koporkoe
3aMbIKaHUE.

OneKTpOHHas IPOBOANMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTB COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTypHl.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKHI TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX
my4koB. [lomynpoBogHUKH.
CoOcTBeHHas U MPUMECHAs
MIPOBOJAMMOCTH
M0JIypOoBOIHUKOB. CBOMCTBA
p—n-niepexona.
[TomynpoBOIHUKOBBIE TIPUOOPHI.
DJIEKTPUUYECKUHN TOK B

https://m.edsoo.ru/7f41
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MIPUMEPHI BIUSHUS
ANEKTPOMArHUTHBIX
W3JIy4YCHHUH Ha
KUBBIE OpPraHU3MBI.
CaMocTosATENbHO
IUIAaHUPOBATh U
MIPOBOJNTH
buznveckue
IKCIIEPUMEHTHI




pacTBopax U pacrjiaBax
3JEKTPOJIUTOB.
DNeKTpoNIUTHYECKast
JUccoluanus. JIEKTPOIIN3.
DNEeKTPpUYECKHUM TOK B razax.
CamocTosTenbHBbIN U
HECaMOCTOSTENbHBIA pa3psl.
Monnus. [nazma.

TexHudeckue ycTpoucTBa u
MIPAKTUYECKOE TPUMEHEHHUE:
amIepMeTp, BOJIbTMETD,
peocTar, UICTOYHUKH TOKA,
AJIEKTpOHArpeBaTebHbIE
PUOOPHI,PIEKTPOOCBETUTEIHHBI
€ pudOpbl, TEPMOMETP
CONPOTHUBIICHUS, BAKYYMHBIN
JTNOJT, TEPMUCTOPHI U
(bOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN THOJ,
rajibBaHUKa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauyecTBO yacoB JleATeILHOCTD
JJIeKTPOHHbIE
Ne  HaummenoBaHue (wndpoBbIE) YU TEeNsI-
n/ - pasnenos u rem OcHOBHOE colep:KaHue Bcero Kontpoarueie IipaxTuiacckue o0pa3oBaTe/bHbIE PEAMETIARA ©
n NporpaMmMsbl padoThl padoThbI pecype y4yeToM padoueit
NMporpaMmbI
BOCIHTAHUS
Pazgen 1. DJJIEKTPOIUHAMUKA
ITocTostHHBIE MAaTHUTEL. 17 1 3 bubmaunoreka IIOK Hcroas3o0BaTh
1.1 MarauTHOE ToJe€. B3auMoeiicTBrE TOCTOSIHHBIX https://m.edsoo.ru/7f41 spanus 06
DJIeKTpOMAarHuTHasi MarHuToB. MarHUTHOE MoOJIE. c97c 3JIEKTPOMArHUTHBIX
WHITYKIUS BekTop MarHuTHON MHAYKITUH. SIBIIEHUSIX B
[IpuHuun cyneprno3uiumn IMOBCEIHEBHOM
MarguTHBIX TToJie. JInaun JKU3HU JUIS
MarHuTHol uHAykuuu. Kaptuna obecrnieueHUs

JINHUI MarHUTHOW WHIYKIUU
ITOJIS IOCTOSIHHBIX MArHUTOB.
MarsuTHO€ noJje NpOBOJHUKA C
TokoM. KapTnHa nuHuin
WHJYKIWA MarHUTHOTO TOJIA
JUIMHHOTO TPSIMOTO MPOBOAHUKA
Y 3aMKHYTOTO

KOJIBLIEBOT'O IPOBO/IHHKA,
KaTyLIKHA ¢ TOKOM. OnbIT
Opcrena. Bzanmoneiicteue
IIPOBOJHUKOB C TOKOM.

Cwuita AMriepa, €€ MOIyJIb U
Harnpasienue. Cuna Jlopenna,
€€ MOZIyJIb M HalpaBJICHUE.
JIBrkeHue 3apsyKEHHON
YaCTHUIbl B OJHOPOJHOM

0€30MacHOCTH NPHU
oOparieHuu ¢
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMHU, IJISt
COXpaHEHHUS
310pOBbA U
COOJTIOICHHSI HOPM
9KOJIOTMUECKOTO
MOBE/ICHUS B

OKpY Karollen
cperne.

[IpuBouTh
MIPUMEPBI BIUSHUSA
ANEKTPOMAarHUTHBIX
W3JIy4YCHHUI Ha




MarHMTHOM IIOJI€.

Pabota cwibl Jlopenna.
SIBneHue IEeKTPOMAarHuTHON
nHaykuuu. ITotok BekTopa
MAarHUTHON MHIYKLIHH.
ONEeKTPOABUKYILAs CUla
UHIYKIHUH. 3aKOH
NIEKTPOMAarHUTHOU

naaykunn dapanest.

BuxpeBoe aiiekTpudeckoe noie.
DNeKTpOoABMKYILIAs cuja
UHIYKIMH B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B
OJIHOPOJHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.
NunykTtuBHOCTS. SIBIEHUE
CaMOUHIYKIUH.
OneKTpoaBHKyIIas

CHJIa CAMOMHTyKI1H.

DHeprus MarHUTHOTO MOJS
KATYILIKH C TOKOM.
DNeKTPOMarHuTHOE TOJIE.
TexHnueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHHE:!
IIOCTOSIHHBIE MarHUTBHI,
AJEKTPOMAarHuTHI,
AJIEKTPO/ABUIaTENb, YCKOPUTEIN
3JIEMEHTapHbBIX YaCTHII,
MHIYKIIMOHHAs TIeYb

JKHMBBIC OpraHnU3MBbI

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1

MexaHu4ecKue 1
BHCKTpOMaFHI/ITHBIe
KOJIEOaHUSA

KonebarenbHas cucrema.
CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apmMoHnUeckue
koJnebanus. [lepuon, gacrora,

11

bubanoreka [{JOK
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IIpumeHeHue
TBOPYECKHUX PabOT,
MPAKTUYECKUX
pabor,




amMIuiTya u ¢asa KoneOaHui.
[IpyXuHHBIA MasITHUK.
MaremaTuyecKuii MasiTHUK.
YpaBHEeHHE rapMOHHUYECKHUX
konebanuit. [IpeBpaiienue
SHEPTUU MPU TAPMOHUYECKUX
konebanusax. KonebarenbHblii
KoHTYp. CBOOOAHBIE
AJEKTPOMAarHUTHBIE

Koje0aHus B UA€aTbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexy
MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMH
kosnebanusaMu. Gopmyna
TomMcona. 3akoH coxpaHEeHUs
SHEPTUH B UJI€ATHbHOM
Kosie0aTenbHOM KOHTYpE.
IIpencraBienue o 3aTyXarommx
KoseOaHusX. BolHyKIeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pesonanc. BeinyxeHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs.
[IepemeHHBIH TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEWCTBYIOIIEE 3HAYEHUE CHIIbI
TOKa Y HANPSKECHUS.
Tpancdopmarop.
IIpounsBoacTBo, nepenava u
MoTpeOIeHNE AIEKTPHUIECCKOM
SHEPrUu. DKOJIOTHYECKUE PUCKH
P POU3BOJICTBE

nabopaTOPHBIX
pabor,
JIeMOHCTpAIHs
OTIBITOB B
BUPTYaJIbHBIX
(hU3UIECKUX
nabopaTopHsx,
BUPTYaJIbHbIC
OKCKYPCHH.




2.2

Mexannueckue u
3JIEKTPOMArHUTHBIC
BOJIHBI

3JIEKTPOIHEPIUH.
KynbTypa ncnosns3oBanus
3JIEKTPOIHEPIUU B
IIOBCETHEBHOM )KU3HU.
TexHuueckue ycTpoucTBa u
IIPaKTUYECKOE NPUMEHEHUE:!
3JIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa,
JIMHUU 3JIEKTpoliepesayd

MexaHu4yeckue BOJIHBI, YCJIOBUS

pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHs U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI.
WnTepdepennys u audpaxiust
MEXaHUYECKUX BOJIH. 3BYK.
CxopocTs 3ByKa. [ poMKOCTH
3ByKa. Bricora ToHa. TemOp
3ByKa. DJIEKTPOMarHUTHbHIE
BOJIHBI. Y CJIOBHSI U3JTy4YEHHUS
ANEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus
BekTopoB E, B, v B
JIEKTPOMAarHUTHOM BOJIHE.
CBoliCcTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTPaKEHUE,
MpesioMIIeHUE, MOIsIpU3alus,
mudpakius, “HTepEpeHIHsL.
CKOpOCTB JIEKTPOMArHUTHBIX
BoJjH. [Ikana
AJEKTPOMArHUTHBIX BOJIH.
IIpumeHeHue
JNEKTPOMAarHUTHBIX

BOJIH B TEXHUKE U OBITY.

butmoreka IIOK
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riodanbHbIC
poOIIEMBI,
CTOSIIUE TTepe]
YeJI0OBEYECTBOM:
SHEPreTHYECKHE,
CBIPBEBBIC,
9KOJIOTHUECKUE, — U
poJib PU3UKHU B
pEIIeHNH ITHX
pooJieM.
IIpumeHeHue
WHIWBUIYATBHBIX U
TPYMIOBBIX
HCCIICIOBAHMIA,
KOTOpBIE JAIOT
oOydJaronmcs
BO3MOXXHOCTh
MPUOOPECTH HaBBIK
CaMOCTOSITETTLHOTO
pelreHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
oopmIIeHUS
COOCTBEHHBIX HAEH,




[TpuHIIMIIBI paIKOCBS3U U
TelleBUIeHNA. Pagromokamnust.

HaBBbIK
YBAXKUTECIIBHOI'O

DNEKTPOMarHUTHOE OTHOIICHUS K
3arpsi3HEHUE YYXKUM UM,
OKpY>KaroIlen Cpe/ibl. 0 OpMIICHHBIM B
TexHnuyeckue ycTpoiicTa u paboTax qpyrux
MIPAKTUIECKOE TPUMEHEHHE! uccleioBaTene
MY3bIKaJIbHBIE HHCTPYMEHTHI,
VIIBTPa3BYKOBasl JUArHOCTHKA
B TEXHHUKE U MEJUIIMHE, pajiap,
paauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meup

2.3 I'eomeTpuueckas onruka. 12 bubnuorexa IIOK  XapakrepuzoBaTh

Onrrka [MpsmonuHeiiHOE https://m.eds00.ru/7f41 rpoGanbuble

pacrpocTpaHeHHe cic pOGIEME,
CBeTa B OJJHOPOAHOM cpene. Jlyu CTOsIIIKE Tepes
cBera. TOYeUHBIN NCTOYHUK YEeJI0BEYECTBOM:
cBeta. OTpakeHue CBeTa. SHEPreTHYECKHE,
3aKOHBI OTPaKCHHUS CBETA. CBIPBEBBIC,

ITocTpoenue

M300pakKeHUI B TNIOCKOM
3epkaine. [Ipenomienue caera.
3aKOHbBI IPEJIOMJICHUS CBETA.
AOCOIOTHBIN MOKa3aTenb
npenomienus. [lonmnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yroma MoaHoro
BHYTPEHHETO OTPAKEHUS.
Hucnepcus cera. CoKHBIN
coctaB Oenoro ceera. L{Ber.
Cobuparoliye 1 paccenBarolye
nuH3bl. ToHKas IMH3A.
DOKYCHOE PacCTOSAHUE U
ONTHYECKas CHIa

OKOJOTMYCCKHUEC, — U

poJib PU3UKHU B
pEIIeHNHN ITHX
pooJieM.
CamocTosiTenbHO
TUTAHUPOBATH H
MIPOBONTH
¢busnueckue
AKCIIEPUMEHTHI




TOHKOM JInH3bI. [locTpoeHue
n300pakeHUi B COOUpAIOIUX U
paccenBaroIIMX JIUH3aX.
dopmyJia TOHKOH JTMH3BI.
VBeanueHue, JaBacMoe JIMH30M.
[Ipenensr npUMEHUMOCTH
r€OMETPUYECKOM ONTUKH.
BonnoBas onTuka.
WuTepdepenmus ceera.
KorepeHTHbIE HCTOYHUKHU.
VYcnoBus Hab01eHUS
MaKCMMyMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHHE
OT JIBYX CHH(a3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB.
Hudpaxius ceera.
JudpakonHas pemeTka.
VYcnoBue HabIIOACHUS
[JIABHBIX MAaKCUMYMOB MpH
MaJeHUH MOHOXPOMATHYECKOIO
CBeTa Ha JU(PPAKINOHHYIO
pemérky Ilonsapusanus ceera.
TexHnueckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHHE:!
OYKH, Jyna, (hoToanmapar,
MIPOEKIMOHHBIN anmnapar,
MHUKPOCKOTI, TEIECKOII,
BOJIOKOHHA$! OITHKA,
T(paKkIUOHHAs peméTKa,

TIOJISIPOH T

Pasnen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBbHOCTH

3.1 OcHOBBI ['panuIIBI TPUMEHUMOCTH 7 1 bubmmotexa IIOK  Ilpumenenue Ha
CIIELIUAIIBHON TEOPUHU KIIACCHYECKON MEXaHUKH. https://m.edsoo.ru/7f41 'ypoxke

OTHOCHTENBHOCTH  IlocTynaThl CrennanbHoi cdic MHTEPaKTHBHBIX




TEOPUH OTHOCUTEIILHOCTHU:
WHBApUAHTHOCTb MOIYJIS
CKOPOCTHU CBETa B BaKyyMe,
MIPUHITATT OTHOCUTEITLHOCTH
OnHTeiina. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JJTUHBI.
DHeprusi 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPrUEH U
HMMITYJIbCOM PEISITUBUCTCKOM
YaCTHUIIbl. DHEPTHS TTOKOS

¢dopm paboTsl,
CTUMYJIHPYIOIINX
MI03HABATEIBbHYIO
MOTHBAIIUIO
o0yJaromuxcs:
JIMCKYCCUH,
JArOIINX
BO3MOXXHOCTh
prOOPECTH OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
JMaora,
IpyNIoBoi paboThl
WU paboTHI B
napax, KOTOpble
y4yaT KOMaHIHON
pabote u
B3aMMO/ICHCTBUIO

ZIPYT C APYTOM

Paznen 4. KBAHTOBAS ®U3UKA

4.1

DJ1eMEHTHI
KBAaHTOBOU OITUKU

®otonsl. ®opmyna [1nanka
CBSI3M dHepruu GOTOoHA C €ro
4acTOTOW. DHEPrusl U UMITYJIbC
¢dotona. OTKpbITHE U
uccnenoanue Gorodrddexra.
Omnsitel A.I'. Cronerosa.
3akoHsl HoTodPdexTa.
YpaBHeHue DUHIITEHA 1T
dororddekra. «Kpachas
rpanuta» potodddekra.
JaBnenune cBeta. ONbITHI
I1.H. JleGeneBa. XuMuueckoe
JIercTBUE cBeTa. TeXHuUecKkue
YCTPOMCTBA M MPAKTHUECKOE

Butmoreka [IOK
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WNuunuupoBanue u
MOJIJIEPKKA
HCCIIeI0BaTEIbCKOM
JEATETLHOCTH
oOyJaronuxcs B
paMKax pearn3aru
AMU
I/IHJII/IBI/I)IyaJ'II)HBIX nu
TPYMIOBBIX
HCCIIEIOBATENBCKUX
MPOEKTOB, YTO JIACT
oOyJaronumces
BO3MOYKHOCTD
MpUOOPECTH HABBIK




4.2

CrpoeHnue atoMa

npUMeHeHHe: (POTODIIEMEHT,
(bOoTOATUHK, CONHEUHAS
Oarapesi, CBETOANO]]

Mopens aroma TomcoHa.
OmnsiThl Pesepdopraa mo
pacCestHUIO O-YacTHII.
[InanerapHast Mmoaenb
atoma. [locrynatel bopa.
N3nyuenue u nornoueHue
(hOTOHOB MpU IEPEX0/Ie aToMa C
OJIHOT'O YPOBHS SHEPTUU HA
Opyroi. Buasl ciekTpos.
CrniekTp ypOoBHEN SHEPrUU
aToMa BoJiopoia. BonHoBbIE
CBOMCTBA yacTull. BonHsI
ne bporins.
KopnyckynsipHOBOJIHOBOM

bubnuoreka [JOK
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CaMOCTOSITENIEHOTO
peeHuHsI
TEOPETUYECKOMN
pOOJIEMbI, HABBIK
TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HAEH,
HaBBIK
YBaKUTEIBHOTO
OTHOIIICHHS K
qYKUM HJICSIM,

0 OpMJICHHBIM B
paboTtax npyrux
UCCIIeIOBaTENICH,
HaBbIK IIyOJIMYHOTO
BBICTYIIJICHUS NIEpea
ayIUTOpHUEH,
apryMEeHTHPOBAHUS
U OTCTauBaHUs
CBOEH TOUYKH 3pPEHUS

[IpuBneyenune
BHUMAaHMUS
oOydJaronmxcs K
LEHHOCTHOMY
aCTIeKTY U3Y9aeMBIX
Ha YpOKax sSIBJICHUH,
OpTaHu3aIus UX
paboThI ¢
MOJy4aeMoi Ha
YPOKe COLMaIbHO
3HAYMMOU
uHpopManuen —
MHULMAPOBAHUE €
o0CyXJIeHus,




4.3

ATtoMmHOE A1po

nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE.
TexHuueckue ycTpoucTBa u
MIPAKTUYECKOE TPUMEHEHHUE:
CIEKTpaJIbHbIN aHAJIN3
(cmexTpockom), Jasep,
KBaHTOBBIN KOMITBIOTEP

OKCIIEpUMEHTBL, JOKA3bIBAIOIINE
CJIOKHOCTb CTPOEHHS s1pa.
OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo
OIIPEEIIEHUIO COCTaBa
PaZOaKTUBHOIO U3IY4YECHHUS.
CgoiictBa anbda-, 6era-,
raMma-usiydeHus. Biausaue
PaZiMOaKTUBHOCTH Ha KUBBIE
opranusmsl. OTKpbITHE IPOTOHA
Y HEUTPOHA.

Hyxnonnas monens sapa
I'eiizenOepra-lBaHeHKo.

3apsia saapa. MaccoBoe 4ncio
anpa. M3oronsl. Anbda-pacna.
DNEeKTPOHHBIN 1

MO3UTPOHHBIN OeTa-pacma.
lNammanznydenue. 3akoH
pPaZaMoOaKTUBHOIO pachaja.
DHeprus CBA3U HYKJIOHOB B
anpe. Slnepusie cuibl. Jledext
MAcCCHI s/ipa. SAepHbIe peaKu.
Jenenue u

CUHTE3 s1/iep. S IepHBlil peakTop.
TepmosinepHbIit

cuntes. [IpobmeMbr
IIEPCIEKTHUBBI IEPHOI

7

BBICKA3bIBAHUS
YYAIUMHCS
COOCTBEHHOTr'O
MHEHHS I10 €€
MOBOJY, BEIPAOOTKH
CBOEI0 K Hell
OTHOIIICHUS

[Ipusneuenne
BHUMAaHUS
oOyJarommxcs K
LIEHHOCTHOMY
aCIEeKTY U3y4aeMbIX
Ha YPOKax SIBJICHUH,
OpraHu3anus ux
paboTsI ¢
MOJy4aeMoOM Ha
YPOKE COLUAIIBHO
3HAYUMOM
uHpopmanuen —
WHULIMMPOBAHUE €€
o0CyXIeHUs,
BBICKA3bIBAaHUS
YYAIUMHCS
COOCTBEHHOTO
MHEHHSI TI0 €€
MTOBOJTY, BEIPAOOTKHU
CBOETO K HEM
OTHOLLIEHUS




SHEPTEeTUKHU. DKOJIOTUUECKHE
aCMeKThI SEPHOIN SHEPTETUKH.
DneMeHTapHbIe YaCTHULIBI.
OTKpBITHE TO3UTPOHA.
MeTop1 HAOIIOICHUS U
perucTpaluu dIeMEeHTapHBIX
yactull. OyHaaMeHTaIbHbIC
B3aumo/eiicTeus. EquHcTBO
(bu3nIecKoil KapTHHBI MHpA.
TexHnuyeckue ycTpoiicTBa u
MPAaKTUYECKOE IIPUMEHEHUE:
N03UMeTp, Kamepa Bunbscona,
SIIEPHBIN pEaKTOp, aTOMHAs
6omMba

Pa3

5.1

DJIeMEHTHI
aCTPOHOMUU U
acTpoU3UKU

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE

3HA4YEHHE aCTPOHOMHH.

Bup 3Bé3mHOrO Heba.
Co3sBesnus, apkue 3BE3/bI,
IUIAHETHI, X BUAUMOE
nBrokenne. CoHeyHas CUCTEMA.
Comnnne. ConHeunas
AKTUBHOCTbH. VICTOUYHUK SHEPTHHI
Connua u 3BE31,.

3BE3bI, NX OCHOBHBIE
XapakTepucTHKu. Jluarpamma
«CTIEKTPaAJIbHBINA KJIACC —
CBETUMOCTEY. 3BE3]IBI ITIAaBHOM
MOCJIEIOBATEIILHOCTH.
3aBUCHMOCTh «Macca —
CBETHMOCTEY» IS 3BE3]
TJIaBHOM TIOCJIC0BATEILHOCTH.

aeqa 5. JJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

19
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[ToGyxnenue
00yJaronmxcst
co0roaaTh Ha
ypoKe
OOIIeNPUHSATHIE
HOPMBI ITOBEJICHUS,
mpaBuIia OOIICHUS
CO CTapIIUMHU
(yuutensimm) u
CBEpCTHHKAMU
(OTHOKJTACCHUKAaMM)
, IPUHITAITBI
y4eOHO
JTUCIUILTAHBI 1
caMOOpraHu3aIuu




BuyTtpenHnee cTpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABIICHUS
0 MPOUCXOKICHUU U IBOJIOILIUU
CouHiia 1 3B631. DTallbl )KU3HUA
3B&31. Mneunsiii [1yts — Hama
lNanakruka. [Tonoxenue n
nBrokenne ConHoa

B ['anakTuke. Tunel raslakTuk.
PanuoranakTuku u KBa3zapsl.
YépHbIe IBIPHI B sApax
rajakTuk. Becenennas.
Pacuinpenue Beenennoit. 3akon
Xab6ia. Pa3zberanue rainakTuk.
Teopus

Bbonpmioro B3peiBa. Penukrosoe
usnyyenue. MaciraOHas
CcTpykTypa Bcenennoil.
Meraranaktuka. Hepeménnsie
poOJIeMbI ACTPOHOMUU

Pa3

aes 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1

O6ob61aroee
MOBTOPCHUE

O06001IeHNe U CUCTEMATU3AIIHS
coJiepKaHusl pa3JeroB Kypca
«Mexanukay», «MoinekynspHas
(bu3MKa U TEPMOJTUHAMUKAY,
«ONEKTPOINHAMUKAY,
«KonebaHus v BOJTHBI»,
«OCHOBEI crIelIHaILHOMN
TEOPUHU OTHOCUTEIBHOCTH,
«KBanToBas pusuka»,
«2NEeMEeHThI aCTPOHOMHUHU U
actpoduzukuy. Pons dhusuku n
ACTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOH,
COLMATBLHOMN U ATUYECKOU
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bubnuoreka [JOK
https://m.edsoo.ru/7f41

c97c

[IpumeHeHnne Ha
ypoke
UHTEPAKTUBHBIX
¢dopm paboTbI
y4aIuxcs:
MHTEIICKTYaIbHBIX
urp,
CTUMYJTHPYIOIIUX
MO3HABATEIbHYIO
MOTUBALIUIO
MIKOJIBbHUKOB




cdepax AeaTenTbHOCTH
YeJI0BEKA, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHUU

B COBPEMEHHOW HayYHOH
KapTHHE MHpPA, 3HAYCHHUE
OITMCATEIbLHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEJILHOU U
MIPOTHOCTUYECKON (QYHKITUI
¢buznyeckoil Teopun, poib
¢bu3nveckoil Teopuu B
(dbopMHpOBaHUU MPEACTaBICHUI
0 (pusnueckoi KapTHUHE MUpAa,
MeCTO (PU3UYECKON KapTHUHBI
MHpa B 00IIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
IIpUpOJIE

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA
1. IIporpamma opuentupoBana Ha Y MK - ®@usuka. bazoseiii ypoens. 10-11

kiaccel. Pabouas nporpamma k nunuu Y MK I'.4 Mskumiea, M.A.
[TerpoBoii/M.A. ITerpora, 1.I'. Kynmukosa. — M.: [lpoda, 2019.

2. ®usuka. bazossiit yposenb. 10 knacc: yueOnuk / I'.51. Maxumes, M.A. [lerpoga.
—M.: lIpoda, 2019.
3. ®usuka. bazoBsiil ypoBenb. 11 kiacc: yueonuk / I'.. Msakumes, M.A. Ilerpoga.
— M.: Ipoda,2019.

METOANYECKUE MATEPUAJIBI U151 YUUTEJIA
1. l'opnosa JI.A. UaterpupoBannbsie ypoku pusuku. 7 — 11 kiacesl. M.: Bako,
2009.

2. 3opun H.W. DnextuBHbIil Kypce «nemMeHThl Onopusznkm». ( kiaacc.M.: Bako,
2017

3. I'pebenkuna T.M. ®uszuka. [Ipenmernas nenens. B. Kopudeit, 2018.

4. Tlepenvman S1.1. 3anumarensHas ¢pusuka. M.: Hayka, 1983.

5. ®usuka B cxemax u tadbsmiax/ Coct. C.A. Cobomnesa. CII6.: « Tpuron», 2016.
6. I'opsosa JI.A. Onumnuansl 1o ¢usuke. 9 — 11 knaccel. M.: Bako, 2017

7. JIetmapeBa H.A. ®usnka 9 -11 kmaccel. 1IpoekTHas nesatenbHOCTh yyamuxcs. B.:
VYuurens, 2018.
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8.I'.A. bennpukos, b.b. byxoBues u nip. 3agaun no ¢huzuKe il MOCTYyHAIONUX B
By3bl. M.: «Hayxka»,2018 r.

9.I'.B. Menenun. ®u3uka B 3agauax. M.: «Hayka», 1985 r.

10.H.N.T'onbadap6. CoopHUK BONPOCOB U 3ajaa4 1o ¢usuke. M.: «Bricias
mkoJja», 2016 r.

11.1.M. I'enbdrar, JI1.D. I'eanenmreiin, JI.A. Kupuk. 1001 3amada o ¢pusuke. M.:
«Hnexkcay», 2007 r.

12.A.B. Xytopckoii u ap. Kak ctaTe ydeHbIM. 3aHATHS 1O (PU3HKE CO
cTapiiekiaccHukamu. M.: «['mobycy, 2017.

13. EI'D. YHuBepcaibHble MaTEpPHAJIbI I MOATOTOBKH yuanuxcs. @usnka 2020/
ABT.-cocT. B.A. Opisios u 1p. M.: «uTtemnext Lenatp», 2018.

14. ®usuka. [Togroroska xk EI'D — 2023



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - cormansHast ceTh paOOTHUKOB 0Opa30BaHHS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBanp nmemaroruueckux uaeH
«OTKpPBITBII YPOK».

4. )Kuas dusuka: oOyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
5. ¥Ypoku ¢usuku ¢ ucnonb3oBanueM Murtepuera. http://www.phizinter.chat.ru/
6. ®usuka.ru. http://www.fizika.ru/

7. dusznka: KoJUIeKIKs onbITOB. http://experiment.edu.ru/

8. du3znKa: JIEKTPOHHAS KOJJIEKIUSI OMBITOB.
http://www.school.edu.ru/projects/physicexp

9. http://lwww.fizika.ru/ - caitt muis yunreneit pu3uku 1 UX y4CHHKOB.

10. http://www.physics.ru/ - matepuaisl 1o Gpusnke.

11. www . ege .edu.ru - uapopmarmoHHsIit moprain EI'D.

12. http :// school - collection . edu . ru / - equnas xoyekius LIOPoB



Ipuioxenue
OCOBEHHOCTH OLHEHKHU ITPEJMETHBIX PE3YJIbTATOB
11O PU3UKE

JIJ1s1 yCTHBIX OTBETOB ONPeAeSIsIIOTCS ClelyIolne KpUTepUn OlleHOK:

Ounenka «5» craBUTCA B TOM CJlydyae, €CJIM YyYalllMHCA IOKa3bIBAET BEPHOE
NOHMMaHWe  (PU3UYECKOW  CYIIHOCTH  pacCMaTpUBaeMbIX  SIBICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, AT TOYHOE ONPEIEICHUE U UCTOJIKOBAHUE
OCHOBHBIX TOHATHH, 3aKOHOB, TEOPUH, A TaKXe NPABUIBHOE OIPEICIICHUE
(U3HYECKUX BEJIMYMH, UX €IUHULl U CIOCOOOB U3MEPEHUS; TPABUIILHO

BBITNIOJIHAET YEPTEXH, CXEMBbI U TpauKH; CTPOUT OTBET MO COOCTBEHHOMY ILIAHY,
COMPOBOXK/IAET PACCKa3 HOBBIMHU MPUMEPAMH, YMEET MPUMEHUTh 3HAHHS B HOBOU
CUTYyallUM TPU BBITIOJHEHUU TMPAKTUYECKUX 3aJIaHUM; MOXET YCTAaHOBHUTH CBS3b
MEX/ly U3y4aeMbIM U paHee U3yuYEeHHBIM MAaTEpHAJIOM IO Kypcy (QU3HKH, a TaKXKe C
MaTepUajoM, YCBOCHHBIM TpU H3YYEHMHM JPYIMX MPEAMETOB. Yualuiics
CUCTEMAaTUYECKU MOKAa3bIBAET 3HAHUS HE TOJIbKO MPOTPAMMHOI0 MaTepuaia, HO U
3a mpejiesaamMu porpaMMmal.

Ounenka «4», eciii OTBET YYEHHKA YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K
OTBETY Ha OIIEHKY «5», HO JaH 0€3 MCIOJb30BaHUsI COOCTBEHHOIO IJIaHa, HOBBIX
NpUMEPOB, 0€3 MPUMEHEHHsS 3HAHUW B HOBOM CHUTyallMH, 0O€3 HCIOIb30BaHUA
CBA3€H C paHee M3YyYEHHBIM MaTEpHAIOM M MAaTE€pUaJIOM, YCBOCHHBIM IPHU
U3YYEHUU APYTHX MPEAMETOB; €CIM YYalIUICs AOMYCTUJI OJHY OLIMOKY WM He
0oJee IBYX HETOYETOB M MOXKET X MCIPABUTH CAMOCTOATENBHO WM C HEOOJIbLION
MOMOILBIO YUUTES.

Ouenka «3» CTaBUTCS, €CIM Y4YalllMWCS MPAaBWIBHO NOHUMAET (U3HUECKYIO
CYIIHOCTh paCCMaTpPUBAEMBbIX SIBIICHHI M 3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS
OTJEJIbHBIE MPOOEIbl B YCBOCHUH BOMNPOCOB Kypca (PM3MKH, HE MPEIATCTBYIOIINE
NalbHEWIIEMY YCBOGHHMIO MPOrpPaMMHOTO MaTepuaia; yMeeT IPUMEHSTh
MOJIyYE€HHBIE 3HAHUS MPH PEUICHUM MPOCTHIX 33Jad C MCIOJB30BAaHHUEM T'OTOBBIX
dbopmys, HO 3aTpyAHsIETCS TPU PEIICHWH 3aja4d, TPeOyIomux MmpeoOpa3oBaHUs
HEKOTOphIX (opmys; gomycTwn He Oonee omHOW TpyOOW OMmUMOKM M JBYX
HEJ0YETOB, He OoJsiee 0JIHOI rpy0oi U 0o1HOM HerpyOoi omubOKu, HE OoJiee ABYX-
TPEX HErpyObIX OLIMOOK, OJTHOM HErpy0oil OMOKKA U TPEX HEAOUYCTOB; JOMYCTHII
YeTbIPE WU MATh HEJIOUETOB.

Ouenka «2» CTaBUTCA, €CIM y4YalllUicsd HE OBJAJE OCHOBHBIMH 3HAHUSAMH U
YMEHUSIMH B COOTBETCTBUHM C TpeOOBAaHUAMH MPOrPaMMbl U JOMYCTUIl OOJIbIIE
Oomu1OOK U HEIOYETOB, YEM HEOOXOJMMO IS OLICHKH «3» WU €CIIM YYEHHK HE
MO>KET OTBETUTh HU HA OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB.

OueHKa NMUCbMEHHbIX KOHTPOJIbHBIX paldoT:

Ounenka «5» craBUTCS 3a pabOTy, BBHINOJHEHHYIO IOJHOCTBIO 0€3 OMIMOOK U
HE0YCTOB.



Yyammiics ~ CUCTEMaTHYEeCKH  JEMOHCTPUPYET  MPABWIBHOE  BBITIOJHEHUE
KOHTPOJIbHBIX PabO0T, BHIMIOJHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKUM MOJIXO/I0M.
Ouenka «4» cTaBuUTCS 3a pabOTy, BBIIOJHEHHYIO MMOJTHOCTHIO, HO MPU HAJIUYUU B
Hel He Oosiee ogHOM HerpyOod OmMOKM M OJHOrO0 Heaodera, He Oosee TpEex
HEIOYETOB.

Ouenka «3» CTaBUTCS, €CIM YYEHUK NPABWIHHO BBINMOJIHWI HE MeHee 2/3 Bceit
paboThl WM JOMYyCTUNl HE Oojiee OJHOM rpyOoi OMMOKM U JBYX HEIOYETOB, HE
Oonee omHOW TpyOOW W OAHOW HErpyoou omuOku, He Ooyiee TPEX HETPyObIX
OIIMOOK, OJTHOM HETpyOOH OMIMOKU U TPEX HEJOUCTOB, IPH HATTUYUH YETHIPEX -TIATH
HEJI0YETOB.

OueHka «2» CTaBUTCS, €CIIM YHUCIO OMIMOOK M HEIOYETOB MPEBBICUIO HOPMY IS
OLICHKH «3» WJIM NMPABUIILHO BBINIOJIHEHO MeHee 2/3 Bceil pabOThl WIIH €CIIH YYEHUK
COBCEM HeE BBITIOJHIII HU OHOTO 33aJaHusl.

OueHka npakTHYecKuXx pador:

Ounenka «5» cTaBUTCS, €CIIM yYalllUHCs BBINOJIHSET pabOTy B MOJHOM OOBEME C
COOMIOICHHEM HEOOXOJUMOM TOCIEOBAaTEIbHOCTH IPOBEJIEHUS ONBITOB U
U3MEPEHM; CaMOCTOSITEIbHO M  PALMOHAJIBHO MOHTHUPYET HEO0OXOIUMOe
000py1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMAaX, 00E€CIIEUNBAOLINX
MOJTyYeHHUE MPaBUIIBHBIX PE3YJIbTATOB M BBHIBOJIOB; COOIOIaeT TPEeOOBAHUS MPABUII
TEXHUKH O€30MaCHOCTH, TPAaBUIBHO M AaKKypaTHO BBITIOJMHSIET BCE 3alllCH,
TaONMUIbI, PHUCYHKH, 4YEPTEXH, TpaQuK{; TMPABUILHO BBIMOJHICT aHaJIHN3
ITOTPEIIHOCTEN.

Ydamuiicss ~ cUCTeMaTHYeCKH  JEMOHCTPHPYET  MPAaBWIBHOE  BBITIOJHEHHUE
MPaKTUYECKUX padoT,

BBITNIOJITHEHHOE Ha BHICOKOM YPOBHE C TBOPUECKHUM IMOAXO0/I0M.

Ounenka «4» CTaBUTCS, €CIM BBINOJIHEHbI TPEOOBaHUS K OLEHKE «5», HO OBLIO
JIOTYILIEHO

JIBa-TpU HEJI0UETa, HE O0JIee 0HOM HErpyOoi OMMOKH M OJTHOTO HEI04YETa.
Ounenka «3» craBuUTCS, €ciM paboTa BBINOJHEHA HE IMOJHOCTHhIO, HO 00beM
BBIMIOJTHEHHOM YacTH TakKOB, YTO IMO3BOJISIET MOJYYHUTh MPaBWIBHBINA pe3ynbTaT U
BBIBO/I; €CJIM B XO/I€ MPOBEACHUSI OIIbITA U U3MEPEHHUS OBLIN JIOMYIIEHBI OITUOKH.
Ouenka «2» cTaBUTCS, €CIu paboTa BBINOJHEHA HE IOJHOCTBIO, M OOBEM
BBITIOJTHEHHON YacTH pa0OThI HE TMO3BOJISIET CIIENaTh MPAaBUIBHBIX BHIBOJIOB; €CIIH
OTIBITHI, U3MEPEHUSI, BBIYUCICHUS, HAOIIOICHUS POU3BOIUINCH HEMPABIILHO WU
€CII yUaIIuics COBCEM HE BBITTOJIHUI paboTy.

Bo Bcex crmyuasix olleHKa CHUYKAETCsI, €CITM YUYSCHUK HEe COOIOAAN TIPaBHia TEXHUKH
0€30MacHOCTH.

[MEPEYEHb OIINMBOK

['pyOsbie ommbku

1.He3nanue onpeneneHuii OCHOBHBIX MOHATHUN, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIO)KEHUH  Teopuu, GopMyl, OOLIEHPUHATHIX CHMBOJIOB  O00O3HAYEHUS
(bu3NYECKUX BETUYHH, EAMHUIL] U3MEPEHUSI.

2.Heymenue BbIACIUTH B OTBETE TJIABHOE.



3.Heymenne npuMeHATh 3HAHUS JJIS PElICHUs 3a7a4 U OObACHEHUS (PU3NUECKUX
SIBJICHUM.

4. HeymMmeHue UdTaTh U CTPOUTH IPAPUKU U TPUHIIUITUATBHBIE CXEMBI.

5.HeymeHnue norotroButh K paboTe yCTAaHOBKY WJIM JJaOOpaTOpHOE 000PYI0BAHUE,
MIPOBECTH OIMBIT, HEOOXOAMMBIE PACUEThI, WJIM UCIIOIB30BATh MOJIYYCHHBIC JAHHBIC
JUIS1 BBIBOJIOB.

6.HeOpexxHoe oTHolIEHHE K JTaOOpaTOPHOMY OOOPYIOBAHUIO M W3MEPUTEIbHBIM
npudopam.

7.HeymeHnue onpeaenuTh NoKa3aHue U3MEPUTEILHOTO MpUoopa.

8.Hapymenue tpeboBaHuii mnpaBuia O€30MaCHOrO TpyAa TMPU BBINOJHEHUH
DKCIIEPUMEHTA.

HerpyOsblie ommboku

l.Hetounoctu (OpMyJIMpPOBOK, OMNpEACICHUN, TMOHITUH, 3aKOHOB, TEOPHIA,
BBI3BaHHBIE HEIIOJIHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPENEIAEMOI0 NOHSTHS,
OIIMOKH, BHI3BAaHHBIC

HECOOJII0ICHUEM YCIIOBUI NMPOBEIECHNUS ONbITA UM U3MEPEHU.

2.0mubKu B yCIOBHBIX 0003HAYECHUSIX HA MPUHIUIUAIBHBIX CXE€MaxX, HETOYHOCTH
yepTexen, rpa)uKoB, CXEM.

3.Ilponyck WM HETOYHOE HANMCAHWE HAUMEHOBAHUN €IuHUI] (HU3HUECKUX
BEJINYHMH.

4. HepauroHaabHBIN BBIOOp X0/1a PEIICHHUS.

HenoueTsl

l.HepanmmonanbsHple 3anvMcH TP BBIYHUCICHUSAX, HEPALMOHAIBHBIE NIPUEMBI B
BBIYHCIICHUH, TPEOOPa30BaHNUU U PEIICHUH 3a/1a4.

2.ApudmeTrnueckue OMMOKM B BBIUMUCICHUSAX, €CIM ATH OIIMOKM TpydO HE
MCKaXKar0T PEAIbHOCTD MOJYYEHHOTO PE3YIIbTATA.

3.0TaenbHbIE OTPEIIHOCTH B POPMYIMPOBKE BOIIPOCA MIIM OTBETA.

4. HeOpexHoe BBIMOJIHEHUE 3aMMCel, YepTexel, cxeM, TpaduKoB.
5.0pdorpadudeckre U MyHKTyaI[MOHHBIC OIMTHOKH.

OueHuBaHMEe TeCTOBBIX PAGOT yUalIUXCsS OCYIICCTBISCTCS B 3aBHCHUMOCTH OT
IPOLICHTHOI'O COOTHOIICHMS BBIMOJIHCHHBIX 3amaHuii. OrleHuBaeTcs paboTa
CJIETYIOITUM 00pa3oM:

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» - 50 - 69 %;

«2» - menee 50
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