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IHosicHUTEeILHAA 3aIUCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOmIero oOpazoBaHHS
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH H TpeOOBaHMA K pe3yibTaTaM OCBOEHUS OCHOBHOU
obpasoBaTenbHOU TporpaMMmel, npeacrasieHHbx B PI'OC COO, a takxke ¢ yuétoM ¢enepanbHON
pa0oueil mporpaMMbl BOCIUTAHUS U KOHIENLUHU IpenojaBaHus yueOHoro mnpeamera «®dusuka» B
oOpa3zoBaTenbHBIX  opranmsauusx  Poccuiickoir ~ denepanyu, pealn3ylOIIUX  OCHOBHBIC
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

CopneprkaHue mporpamMMbl 1Mo (U3MKE HampaBieHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl MUpa obOydaroruxcst 10—11 kmaccoB mpu oOydeHun ux (pusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeILbHOCTHOTO noaxo/a. [Iporpamma mo gpusmke cooTBETCTBYET TpeOOBAHUAM
OI'OC COO k mMmIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METampeAMETHBIM pe3yJibTaTaM
o0y4eHHs, a TAaKXKe YYUTHIBACT HEOOXOJMMOCTh peajH3alli MEXKIPEIMETHBIX CBs3eH (PHU3UKH C
€CTECTBEHHO-HAyUYHBIMU Y4e€OHBIMH IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbBIE LEJIN U3Y4YEHUs
¢u3MKN Ha ypOBHE CpeAHEro oOIIero oO0pa3oBaHMs, IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca
(bU3UKH: THYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

e IUIAHHUpYEMBIE PE3yJabTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YNIbTaThl IO TOAaM O0yUYECHHUS;
e conepxaHue yuyeOHoro mpeamera «Pu3nkay 1o rogam oO0yueHusl.

dusnka Kak Hayka 0 Hambosee OOIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HAHHHA 00 OKpYXKarolleM MHpe.
[IxonbHBINH Kypc PU3UKU — CUCTEMOOOPa3yIOLIHil ISl €CTECTBEHHO-HAYYHbIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SBICHHM, M3y4aeMbIX XHUMHEH,
ouosoruei, pusmdeckoil reorpaduein U actpoHomuei. Mcrnonp30BaHNEe W aKTUBHOE NMPUMEHCHHE
¢u3NYecKUX 3HAHMHM ONpeAessieT XapakKTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKU, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJYyYEHHMsS HOBBIX MaTepHalloOB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydyenue GU3MKu BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuUHBI Mupa oOyyaromuxcs, B (OPMUPOBAHME YMEHUIN NMPUMEHATh Hay4HbBIH METO.
MO3HAHUS TIPY BBITOJHEHUN MU y4eOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢u3uKkH 171 YpOBHSI CPEIHETO OOIIEro oOpa3oBaHUs IMOJIOXKEH DS UIEH,
KOTOPBIE MO>KHO pacCMaTPUBATh KaK MPUHIIHIIBI €70 TTOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SABISETCA JOIMUYECKH 3aBEpIIEHHBIM, OH
COZICP)KUT MaTepuasl U3 BCEX pa3feiioB (M3UKH, BKIIOYAET KaK BOIMPOCHl KJIACCHMYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes eenepanuszayuu. B coOTBeTCTBUU ¢ HeW Marepual Kypca (U3UKU OObEAMHEH BOKPYT
¢busnueckux teopuid. Benymmm B kypce siBiisseTcst GOpMUpOBaHHUE MPEACTaBIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanmuzanust npeanosjaraeT HCIOJb30BaHUE I'yMaHUTapHOIO
NoTeHIMaNa (PU3NYECKOW HAyKH, OCMBICICHHE CBS3M Pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonoi nanpagnrennocmu. Kypc Gu3mMku mpeamnosnaraeT 3HaKOMCTBO € IIUPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOIMYECKUX MPUI0KEHUIN U3Yy4EHHBIX TEOPUI U 3aKOHOB.

Hoess  skonocuzayuu peaqnu3yercss TIOCPEACTBOM BBEACHHUS 3JEMEHTOB  COZIEp)KaHUs,
MOCBALIEHHBIX SKOJIOIMYECKMM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C DPAa3BUTHEM
TEXHUKHA U TEXHOJIOTUH, a Takke OOCYKIEHHs MPOoOJIEM PalMOHAIBLHOTO MPHUPOIOIIOIB30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIeMEHTaMH Kypca ()M3MKH Ha ypOBHE CpeIHero oouiero obpa3oBaHUs
SBISIIOTCA  u3udeckue Teopur ((pOpMHUpPOBAHUE TMPEJACTABICHUNH O CTPYKType TIOCTPOCHHS
¢usnyeckoil Teopuu, posd (PyHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX



NPEJCTaBICHUAX O MPHUPOJIE, I'PAaHHUIAX NPUMEHUMOCTH TEOpHUH, Al ONMUCAHUS ECTECTBEHHO-
Hay4HBIX SBJICHUN U IPOLIECCOB).

CuCTeMHO-IesITeTbHOCTHBIN MOAX0M B Kypce (M3MKH peau3yercsi Mpexkae BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAIBHON JAedATenbHOCTH oOyuwaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCMOJIB30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOphIE B TMporpamMme Mo (QuU3NKEe OOBCAMHEHBI B OOIIMNA CIHCOK
YUEHHUYECKUX TMPAKTUUYECKUX paboT. BrlaeneHne B yKa3aHHOM IepeyHe JIabopaTOpHBIX padoT,
IIPOBOJIUMBIX [UIsl KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKAaMH 00pa30BaTeIbHOTO MpoLecca
UCXO/Ad U3 OCOOCHHOCTEW IUIAHUPOBAaHHMS M OCHamleHus kaOuHera ¢usuku. [Ipu sTOoM
obecreynBaeTcsl OBJIAJCHHE OOYYAOIUMHCA YMEHHSIMHM TNPOBOJAUTH KOCBEHHBIE W3MEPEHMS,
MCCIICIOBAaHMs 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH W IIOCTAHOBKY OIBITOB 110 TIPOBEpKE
MPEUI0KEHHBIX THUIIOTES.

Bosbiioe BHUMaHKE yAeNnseTcs PEHICeHUI0 pacuéTHBIX M Ka4eCTBEHHBIX 3a/1a4. [Ipu sToM juis
pacu€THBIX 3ajJady IPUOPUTETOM SIBISAIOTCS 3aJadd C SBHO 3aJaHHOM (U3NYECKOHl MOAENbIo,
MO3BOJISAIOIINE TPUMEHATh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOTO pa3Jiena Kypea, Tak
U UHTErpUpys 3HaHMUS W3 pasHbIX pa3fenoB. [l KaueCTBEHHBIX 3a/lad MPHOPUTETOM SBISIOTCA
3ajaHus Ha OOBSICHEHUE NMPOTEKaHUsl (PU3NUYECKUX SIBICHUH M MPOILECCOB B OKPYKAIOIICH KHU3HHU,
Tpebyrolye BbIOOpa GU3NIECKON MOIENH I CUTyallui PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpeboBanusimu @I'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CIIEUEHUIO
y4aeOHOro Tporecca 0a30BbI ypOBEHb Kypca (DM3WKH HAa YPOBHE CPEIHETO 00IIero oopa3oBaHUs
JIOJDKEH M3Y4YaThCsl B YCIOBUAX MPEIMETHOrO KabuHeTa (PU3UKH WK B YCIOBUAX HHTETPUPOBAHHOTO
KaOWHETa TIPEAMETOB €CTECTBEHHO-HAYyYHOro IHKiIa. B kabwHere (U3MKM TODKHO OBITh
HeoOxoauMoe JabopaTopHOe 000PYAOBAaHHUE [Tl BHIIOJHEHUS YKa3aHHBIX B MPOrpaMMe 1o (pu3nKe
YUEHHUYECKUX MPAKTHUUYECKUX PAOOT M JEMOHCTPAILMOHHOE 000PYAOBaHHUE.

JleMOHCTpallMOHHOE  000pyAOBaHHE (QOPMUPYETCSI B  COOTBETCTBUU C  NPUHIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECHEeUMBAECT IMOCTAHOBKY NEPEYMCICHHBIX B IpOrpamMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAlMiA JJIsl HWCCIEAOBAaHMS HW3YyYaeMbIX SBJICHUH U IIPOLECCOB,
HMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTtopHoe obopynoBaHHE IJIsl YICHUYECKHX MPAKTHUECKUX paboT (GopMHUpYyeTcs B BHJE
TEMaTUYECKHX KOMIUIEKTOB M 00€CIIeYMBAETCS B pacy€Te OJAHOr0 KOMILJIEKTA Ha IBYX 00y4aroIIUXCsl.
TemaTnueckue KOMIUIEKTHI J1TaOOpaTOPHOTO OOOPYAOBAaHUS JIOJKHBI OBITH TIOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUN AHAJIOTOBBIX M LM(POBBIX NMPHOOPOB, a TaKkKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BUJE U(POBBIX J1aOOpaTOpuid.

OCHOBHBIMU TIEISIMU U3Y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHHH SIBISIOTCS

e (opMupoBaHHE MHTEpEca M CTPEMJICHHUS OOYYAIOMIMXCS K HAYYHOMY M3YYEHHUIO MPUPOIHI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOJe TO3HaHUA U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAayYHOIO MHPOBO33PEHHUS KaK pe3yibTaTa HM3y4eHHUS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHre yMEHUH OOBSACHATH SBJICHHUSA C HCIOJB30BAHHMEM (PHU3HMUECKUX 3HAHUH U
Hay4HBIX JJ0Ka3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUIN O poJiM (PUKUKH JUISI Pa3BUTHUSL IPYTUX €CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH.

JloCTIXKEHHE 3TUX 1eJiel 00ecreunBaeTCs peIeHueM CIISAYIOIMX 33/1a4 B POLIECCE H3yUCHUS
Kypca GU3MKHA Ha YPOBHE CPeAHETO 00I1ero oopa3oBaHus:

e MpHOOpPETEHHME CHUCTEMBbI 3HAHMH 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHsX, BKIIOYAs MEXAHUKY, MOJEKYJSAPHYIO (DU3HKY, 3JIEKTPOJAMHAMHKY, KBAaHTOBYIO
(bU3MKY U 3IEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHEe YMEHHH NPUMEHATh TEOPETUUECKHE 3HAHMS ISl OOBSICHEHUS (PU3NYECKUX
SBJICHUI B IPUPOJE U IS IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
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e OCBOCHHE CIOCOOOB pEIICHHS PAa3IMYHBIX 33]a4 C SBHO 33JaHHOU (PU3NYECKOW MOJEIbIO,
3a/1a4, MOJIpa3yMeBaloINX CaMOCTOSITENIbHOE COo3JaHue (PU3NUecKO MOJENH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

e TMOHUMMaHuE (UINYECKUX OCHOB M TPUHLUIIOB JACUCTBUS TEXHHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

e OBJQJICHHE METOJAAMH CaMOCTOSITEILHOTO IUUIAHUPOBAHUS W TPOBENCHUSA (PUINYECKUX
AKCIIEPUMEHTOB, aHaIN3a M WHTEpIpEeTalnd WHPOPMAIUHU, OMPEIeNICHUs TOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yNbTara;

e CO3JaHUE YCIOBUH I PAa3BUTHUS YMEHUH IIPOEKTHO-UCCIIENOBATEIBCKOM, TBOPYECKOU
NeSITeIbHOCTH.

Ha wusydyenme ¢usuku (0a30BBIi ypOoBEHB) Ha YpPOBHE CpeaHEro oOmiero obOpazoBaHUs
otBoautcs 136 vacos: B 10 kimacce — 68 yacos (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEITIO).

[Ipemyaraemerii B mporpamMme 1o ¢Gu3uKe NMEPeUYeHb JTaOOPATOPHBIX M MPAKTHUYECKHX padboT
SIBIIICTCS. PEKOMEH/IOBAaHHBIM, YYUTEIh JIEJIaeT BEIOOP MPOBEICHHS JTa00paTOPHBIX PabOT U OMBITOB
¢ y4€TOM MHANBUIYATBHBIX 0COOCHHOCTEH 00y4YarOmUXCsl.

Conepxanue yueOHOro npeamera « Duznka»
10 KVIACC
Pa3nesa 1. ®dusnka U MeTOAbI HAYYHOI0 MO3HAHUS

O®uszuka — Hayka o npupoae. HaydyHsle MeTOApl MO3HAHUS OKpYyXaromero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B MIPOIECcCe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (HU3MYECKUX SBIEHUNW W TpolieccoB. Hayunwle rumore3nl. Duzmdeckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponrs u mecto ¢usmkn B (HOPMUPOBAHMH COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPa, B
IIPAKTUYECKON AESITETbHOCTH JIIOAEH.

Jlemoncmpayuu

AHanoroBsie 1 HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOT0 JBMXKEeHU. CrucreMa OTCUéTa.
Tpaexropus.

[lepemenienue, cKopocTh (CpefHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTEpUaIbHOM TOUKH, MX MPOEKLIUU HAa OCU CHCTeMbl KoopAauHaT. CoKeHue NepeMelleHUud U
CJII0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJMHEHHOE MABIKEHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELIEHUSI MaTEPUAIbHON TOYKHA OT BPEMEHHU.

CBobOogHoe nazeHue. Y cKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe asukenue. [[BrkeHne MaTepuaaibHOM TOUYKU MO OKPY>KHOCTH C TTOCTOSIHHOM
[0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHass ckopocThb. Ilepuon u yacroTa obpaieHus..
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHnuyeckue ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHHUE: CIHIOMETP, IBUKEHUE CHApSIOB,
LIETTHBIE U PEMEHHBIE NTEPENAUN.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALIMS KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHHUS.

[TpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue nBrxeHus Tena, OpOIeHHOr0 O] YTIIOM K TOPU30HTY M TOPHU30OHTAIIBHO.

W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

HanpaBiieHue ckopocTH NpH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol
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N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnepoBanue COOTHOLICHUSI MEXIY ITYTSMH, IPOMIECHHBIMUA TEJIOM 3a IOCJEN0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HaYaJIbHON CKOPOCTHIO, paBHOU
HYIIIO.

N3yuenue nBUKEHUs APUKA B BI3KOU JKUKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutensHOCTH ['anmunes. Ilepseiit 3akon HeroToHa. MHepruanbHble CUCTEMBI
oTcuéra.

Macca tena. Cuna. [lpunnun cynepno3uiuu cui. Bropoii 3akon HeroToHa 1151 MaTepuanbHOU
To4KHU. Tpernii 3akoH HbI0TOHA [71s1 MaTEpUAJIBHBIX TOYEK.

3aKkoH BceMHUpHOro TsAroteHus. Cumna Tsokectd. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (moxosi, ckonbxeHus, kaueHus). Cwia tpenus. Cyxoe tpenue. Cuna
TPEHHUSI CKOJBbKEHHs U cwia TpeHus nokos. Kosddunument tperus. Cuna CONPOTUBICHUS TPH
JBUKEHUH TeJa B )KUIKOCTH WJIN ra3e.

[TocTynaTtensHOE U BpallaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpalleHus. [lneqo cuibl. YcioBHs paBHOBECUSI TBEPIOTO
Tena.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHE: NOJAIIUITHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuuu.

CpaBHeHME Macc B3aUMOICHUCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS1, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnepoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAMOIIMX B IPYKUHE U PE3HMHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Hmnynbec MaTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX ToueK. VIMIynbc cuibl U
M3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJbca. PEakTUBHOE NBUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus MaTepualbHOW TOUkH. Teopema 00 HM3MEHEHHWH KHHETHYECKOM
SHEPTHUH.

[TorennumaneHast sHeprusi. lloTeHnManbHAs SHEPrust ynpyro AeGopMUpPOBaHHOW MPYKHUHBI.
[TorenunanpHas 3HEeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHnuaneHbple W HEMOTEHUUAIbHBIE CHUIBbL. CBs3b pabOTHl HEMOTEHIHATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON SHEPTUH CUCTEMBI Tel. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHYecKkne YCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.



[lepexoa MOTeHIUMATLHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

W3yuenne aOCOMOTHO HEYITPYTOTo yapa ¢ OMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEPTUu Teja Ha mpuMepe
pacTsDKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosiekyasipHasi pu3uKa 1 TEPMOJAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE 00OCHOBAaHHUE.
BpoynoBckoe nemxenue. Auddysus. Xapakrep NBUKEHUS U B3aUMOACUCTBHS YaCTHIl BEIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPIBIX Tel U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHHas ABorazapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mognens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKONH Teopun
UJIeaTbHOTO Ta3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa cpeaHel KHHETHIECKON YHEPTUHU TEIIIOBOTO
IBYKEeHMs yacTull ras3a. [llkana remneparyp KenbBuHa. I'a30Bble 3akoHbI. Y paBHeHHE MeHieneeBa—
Knaneiipona. 3akon JlanpToHa. M3omponecchl B HACAIBHOM Ta3e € MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['papuueckoe npencraBieHre H30IPOIIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, J1OKa3bIBAIOIIUE AHCKPETHOE CTPOGHHME BellecTBa, ¢GoTtorpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHEHUMU.

OmnbIThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKEHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopaenb, HIUTIOCTPUPYIOILAsk IPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHONH KOMHATE Ha OCHOBE U3MEPEHH 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXY TApaMETPAMU COCTOSHUS PAa3pEXEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxku

TepmoauHaMuueckass cucreMa. BHYTpEHHsIE JHEpPrus TEPMOJAMHAMHUYECKOW CHUCTEMBI U
criocoObl €€ u3meHeHus. KomuuecTBo TemioTsl U paboTa. BHyTpeHHsIST SHEprusi 0JHOATOMHOIO
UJealbHOTO raza. Buael Temonepenadn: TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIydeHUE. Y elbHas
TEITOEMKOCTD BellecTBa. KomnyecTBo TEmIOThI pyU TEIIonepeaaye.

[Tonarue 06 aguabatHoM mporecce. [lepBblit 3akoH TepMonuHamMukH. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKY K n3omporeccam. ['padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B MpUpPOE.

TennoBele MamuHbl. [IpUHIKAIIBI TEWCTBUS TETUIOBBIX MamuH. [IpeoOpa3zoBaHusi SHEPTUU B
TeruioBbIX MarmHax. Koadduuuent nonesnoro aeiicteust teroBoi Mamuubsl. Luka Kapuo u ero
KO2(DPUITMEHT TOJIE3HOTO NCUCTBHS. DKOJOTHUECKHUE MPOOIEMBI TEIII0IHEPTCTHKHY.

TexHuueckue ycTpoilcTBa U IMPAKTUUYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTpEeHHEN SHEPTUH Tella IPU COBEPIIEHNUU paboThl: BbUIET MPOOKU U3 OYTHUIKU
MoJl JCHCTBHEM C)KaToro BO3AyXa, HarpeBaHue 3¢upa B JaTyHHOW TpyOke NyTEM TpeHHs
(BuaeomeMOHCTpAITHS ).

W3MmeHeHne BHYTpEeHHEN 3HEPTUH (TEMIIEpATyphl) Tejla IPU TEIIoNepe1ade.

OnbIT Mo aguabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol
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N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Pazoevie nepexoovt

[TapoobpazoBanue u KoHmeHcaus. Vcnapenue u kureHue. AOCONIOTHAS W OTHOCUTENbHAS
BIIQXXHOCTh BO31yxa. HacelmmeHHbI map. YaenpHas TemoTa mapooOpa3oBaHHs. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.

Tépnoe temo. Kpucramnmueckue u amopdHbie Tena. AHHU30TPOIUS CBONCTB KPUCTAJUIOB.
Kunkue kpuctaibsl. CoBpeMeHHble MaTepuanbl. [InaBnenue u kpuctamuzanus. Y qenbHas TemioTa
miasnenus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOHMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: TUTPOMETP MU ICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHHUS COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IUIABJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTpanust KpUCTaIOB.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Paznen 4. DaekrpoamHaMunka

Tema 1. Dnexmpocmamuka

OnexTpu3anus Tesl. DIEKTpUUecKUil 3apsia. [[Ba Buna anexktpuueckux 3apsaaoB. [IpoBogHuky,
JTUAJIEKTPUKHU U MTOJIYIPOBOJHUKH. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

B3aumopeiictsue 3apsanoB. 3akoH Kynona. TouedHslil aeKTpudecKuil 3apsia. DIEeKTpUIECcKoe
nosie. Hampsx€HHOCTh anexkTpuyeckoro mnosist. [IpuHOum cyneprno3unmu 371€KTPUYECKUX IOJEH.
JInHnY HaNIPSKEHHOCTH DIIEKTPUYECKOIO MOJIS.

Pabota cun anekrpocratudeckoro nosis. [lorennman. Paznocts norennuanos. [IpoBoaanky u
JURJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0JI€. JusnekTpuyeckas npoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. ODJEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. OHEprus
3apsUKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: SJEKTPOCKOIN, JIIEKTPOMETP,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3eMIICHHUE DSIEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3auMozeicTBre HadIEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOIIA[H IIJIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON MTPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBUA CYIIECTBOBAHUSA JIEKTpUUECKOro Toka. Mctounuku Toka. Cumna
ToKa. [ IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka LEenu.

DNEeKTPUYECKOe COMPOTUBIIECHUE. Y IeTbHOE CONMPOTHUBICHHE BemiecTBa. [locnenoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE IPOBOJHUKOB.
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Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTD 3JIEKTPUYECKOT0 TOKA.

ONEeKTPOABMKYIIAsl CHJIa U BHYTPCHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma mis
IIOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. Koporkoe 3amMbIkaHuE.

ONEeKTPOHHAS TPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT
TeMieparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass ¥ TNPUMECHAs MPOBOAMMOCTb  IMOJYIPOBOJHUKOB.
CgoiicTtBa p—n-niepexoa. [TomynmpoBoIHUKOBBIE TPHOOPHI.

ONEeKTpUYECKUH TOK B PACTBOpPAX M paciylaBax dJIEKTPOIMTOB. OJIEKTPOJIUTUYECKAs
quccoumranus. JIEKTPOIHU3.

DnekTpuyeckuii Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIM pa3psia. MomaHus.
[Ina3ma.

TexHuuyeckue ycTpoHCTBa M NPAKTUYECKOE IMPUMEHEHHE: aMIEPMETpP, BOJIBTMETP, PEOCTaT,
MCTOYHMKH TOKA, 3JIEKTPOHArpeBaTeIbHbIC TPUOOPHI, ITEKTPOOCBETUTENIBHBIE IPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBI JHOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOIYIIPOBOAHUKOBBIA U0,
rajIbBaHHKa.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA U HANIPSIKCHMUS.

3aBUCUMOCTb CONPOTUBJIECHMS] LMWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAJIU
IIONEPEYHOr0 CEUYEHUsS U MaTepuaa.

CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.

[Ipsamoe wu3mepeHue >IEKTPOABUKYIIEH cuibl. KOpoTKoe 3aMblKaHHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psia 1 NpOBOJUMOCTh BO3AYyXa.

ORHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepenue 3neKTpOaBIKYIIEH CHUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTHUBIICHUS.

Habmonenue anekrponusa.

MesknpeamMeTHble CBSI3H

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce ocymiecTBIseTcs C Y4E€TOM
COJIEp KATENBbHBIX MEXKIIPEIMETHBIX CBsI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUU, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Mesicnpeomemmvie nonsimus, CBA3aHHbIE C U3yYEHHEM METOJI0B HAYYHOT'O IO3HAHUSA: SIBIICHHE,
HayuyHbId (pakT, rumoresa, (pu3MUeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCICPUMEHT,
MOJEIUPOBAHUE, MOJICIIb, U3BMEPCHHUE.

Mamemamuxka: perieHre CUCTEMBbl ypaBHEHUH, THUHENHHas QyHKIM, napaboa, runepdona, ux
rpaduKd M CBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKLUHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIIUU Ha OCH KOOPAMHAT, CII0)KEHHE
BEKTOPOB.

Buonoeusn: Mexanndyeckoe ABIKEHHE B KMBOH mpupone, nudp¢ysus, ocMoc, TermIooOMeH
KMBBIX OpPraHU3MOB (BBl TEIJIONEPENauu, TEIJIOBOE PaBHOBECHUE), IJIEKTPUYECKUE SIBICHHS B
YKUBOU MIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KMAKOCTEW U ra30B, MIEKTPUUYECKUE CBOWCTBA
METAJIJIOB, YIEKTPOJMTHYECKAS JUCCOLUALINS, TaIbBAaHHKA.

Tl'eoepaghus: B1axXHOCTH BO3]lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: IpeoOpa3oBaHNUEe JIBUKEHUH C MCIOJIb30BAaHHMEM MEXaHM3MOB, Y4€T TPEHUS B
TEXHUKE, MOAIMITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS UMITYJIbCA B TEXHUKE (paKkeTa, BOJOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOHHA, OBITOBOH XOJOAWUJIBHUK,
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KOHJIULIUOHEP, TEXHOJOTUU MOJIyYeHHS] COBPEMEHHBIX MAaT€pUaAIOB, B TOM YHCJIe HAHOMATEpUaJIOB,
U HaHOTEXHOJIOTMH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTPpYHHBIA TNPUHTEP, OJJIEKTPOHArpeBaTEeNbHbIE NPUOOPHI, SIEKTPOOCBETUTEIBHBIC MPUOOPHI,
raJbBaHUKA.

11 KIIACC

Paznen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3anmoaelicTBre MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bektop
MAarHUTHOM MHAYKUMH. [IpuHIMN Cyneprno3uuuy MarHuTHBIX NOJIEW. JINHMM MarHUTHOW UHIAYKLHH.
KapTuna nuHMil MarHUTHOM MHIYKIIUU TOJIS1 TIOCTOSIHHBIX MAarHUTOB.

MarnuTHoe moJjie MPOBOJHMKA C TOKoM. KapTuHa JIMHMM HHAYKIMM MarHUTHOTO TOJIs
JUIMHHOTO ITPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanMoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moy U HampasBieHUE. J[BUKeHUE 3apsKEHHON YacTUIIbI B OTHOPOJAHOM
MarHuTHoM noJie. PaGota cuner Jlopenma.

SIBneHue DNEKTpOMarHUTHOM MHAYKIMHM. IIoTOK BekTOpa MAarHUTHOM  MHIYKLUU.
DJIEKTPOABUKYIIAS CUJIA MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHIAYyKIMU Dapajes.

BuxpeBoe »snexTpuueckoe moJie. OJEKTPOABMXKYILAS CHJIA HMHAYKIUUA B TMPOBOJHHUKE,
JBHKYILEMCS IOCTYNIATEIbHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHIykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHKYIIAsl CUJIAa CAMOWHTYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpPONMCTBA U  MPAKTUUYECKOE TMPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI, SJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIHOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JInHMK MHIYKIMHA MarHUTHOTO TOJISL.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlencTBue cuiel JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBrIeHME DIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuio JleHna.

3aBUCHMOCTbh JJIEKTPOJABHIKYILNEH CHJIbI MHIYKIHH OT CKOPOCTH HM3MEHEHHS MAarHUTHOIO
MOTOKA.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yueHne MarHuTHOTO NOJISI KaTYIIKH C TOKOM.

UccnenoBanue neicTBUsI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHON MHIYKIUU.

Paznen 5. KoJsieGanus u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbsle Kolebanus

KonebarenpHas cucrema. CB0OOOIHBIE MeXaHUYeCKUE Koebanus. ['apMoHnueckue Konebanus.
[lepuon, uwacrora, ammumatyaa u ¢asza kojebanuit. [IpyxuHHBIH MasTHUK. MareMaTHUdecKHi
MasTHUK. YpaBHEHHE TapMOHUYECKUX Konebanuil. IIpeBparieHne sHepruu Mmpu rapMOHMYECKHX
KoJIeOaHUsX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHHS B  HJICAILHOM
KoJ1e0aTeIbHOM KOHTYpe. AHANIOTHS MKy MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.
dopmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HICATHHOM KOJIe0aTEIIbHOM KOHTYDE.
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[IpencraBnenue o 3aTyxamIUX KoyieOaHUAX. BBIHYXICHHbIE MeXaHHYECKHEe KoJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3IEKTPOMArHUTHbIE KOJeOaHu .

Ilepemennbiii Tok. CHHycOMAaNbHBIM NEPEMEHHBIH TOK. MOIIHOCTH NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada M MOTPEOICHHE 3IEKTPHUUECKOM SHEPTHH.
OKOJIOTMYECKUE PpUCKU TpU MPOU3BOJACTBE 3EKTpo3Hepruu. KynpTypa ucnonb3oBaHUs
AJIEKTPO3HEPTUHU B ITIOBCEIHEBHOM KU3HMU.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: AJIEKTPUUYECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeIbHONW CHCTEMBbI (NIPYKUHHBIA WJIM MaTeMaTH4YeCKHi
MasITHHK).

Habmronenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBoOOAHBIC PTIEKTPOMArHUTHBIC KOJICOAHMUS.

OcumiutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa UM HANpsOHKEHUSs OT BPEMEHH) JUis
AIEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3oHaHc mpu mocienoBaTeIbHOM COEAMHEHMM PE3UCTOpA, KaTyIIKW HMHIYKTUBHOCTU U
KOHJIEHCATopA.

Mozenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

HccnenoBanue 3aBUCUMOCTH NEPHOAA MalbIX KoJeOaHUH rpy3a HAa HUTH OT JJIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMIU U3 NTOCJIE0BATEIbHO COEAMHEHHBIX KOHEHCATOPA,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHndeckue BOJHBI, yclioBUsl pacnpoctpaHenus. [lepuon. CkopocTh pacnpoCTpaHEHUS U
mnuHa BOJIHBL [lonepeunbie ¥ poaosibHbIe BOJMHBI. VHTepdepeHusa u tudpakuus MeXaHHUECKUX
BOJIH.

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

DNEeKTPOMarHuTHbBIE BOJIHBI. YCIIOBHMS HW3JIyYEHMS JJIEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTanus BeKkTopoB E, B, V B anekrpomarauTHON BoiHe. CBONMCTBA AJIEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHe,  MpelioMJIeHue,  noisdpu3auus,  Audpakmus,  uHTepdepenuus.  CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana snekTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHU. Paguonokanuys.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpPOHCTBA M NPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAs AMATHOCTHKA B TEXHUKE U MEIHULIMHE, PAJlap, PAIUONPUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTpPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtonieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHny u audpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMITJIUTYION M 9acTOTOM KOJIeOaHHiA.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHHUE, IPETOMIICHUE, MOJIIpU3aLus,
mudpakmus, HHTepdepeHIus.

Tema 3. Onmuxa
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I'eomerpuueckas ontuka. [IpsMonHenHoe pacupoCTpaHEeHUE CBETA B OAHOPOAHOM cpene. JIyu
cBeTa. ToueuyHbll HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne n300pakeHui B TNIOCKOM 3epKalle.

[Ipenominenue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTeNb MPEIOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. lIpenenpHbIi yroil MoJMHOro BHYyTPEHHETO OTPAsKECHHUS.

Hucnepcus ceera. CroxkHbIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue u paccenBaromye JUH3bI. ToHKas muH3a. DOKYCHOE PACCTOSIHUE M ONTHYEeCKas
cuia TOHKOM TiH3bI. [TocTpoeHune n300pakeHuil B COOMPAOIINX M pacCeUBaIONINX JTHH3aX. DopMyia
TOHKOM JIMH3EL. Y BelIMUEHHUE, JaBaeMOe JIUH301A.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnosas ontuka. Matepdepentus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOJIIOICHHS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(EPEHLIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. Judpakunonnas pemeéTka. Y caoBre HaOM0IEHUS TJIaBHBIX MAKCUMYMOB
MIPY MMaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(DPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpOWCTBA W MpaKTUUYECKOe MPUMEHEHHE: OYKH, Jymna, ¢oToamnmapar,
MPOEKIIMOHHBINA anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpPaKIMOHHAS pelIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHEetHOE paclpoCTpaHEHHE, OTPAKEHHE U MperomiieHHe cBeTa. OnTU4ecKue
MPUOOPHI.

ITonHoe BHyTpeHHEee oTpaxeHue. Monens cBeToBoA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Mopenu MUKpOCKoOTa, TEJIECKOIA.

Hab6mronenue nnrepdepeHimm ceera.

Habmtonenue nudpaxnuu cera.

HabGmronenue qucnepcuu cBeTa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HaGmonenue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Habmonenue aucnepcuu cBera.

Pazngen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH

I'paHuubl IPUMEHUMOCTH KIJIACCMYECKOW MeXaHUKHU. IlocTynaTel clienMalbHOM TEOpUU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B  BaKyyMe, IPUHLHII
OTHOCUTENIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas pusznka

Tema 1. dnemenmul KBAHMOBOI ORMUKU

@otonbl. @opmyna Ilnanka cBsi3u 3HEPruM (OTOHA C €r0 YAaCTOTOW. DHEPrHsi U UMITYIIbC
dboToHa.

Otkpeitue u uccnenoBanue ¢porodddexra. Onbitel A. I'. CroneroBa. 3akonsl poTorddexTa.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rparuia» Gororddexra.

JNaBnenue ceera. Onbitel I1. H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (OTOAATUUK,
coJIHEeUHas OaTapesi, CBETOIHO/I.
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Jlemoncmpayuu

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

CBeTOqUOI.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTsl Pezepdopna no paccesuuto o -gactuil. [Imanerapuas Moaenb
atoma. [Toctynater bopa. Mznydenue u mornonienre POTOHOB IIPH IIEPEXOE aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPTUU aTOMa BOJIOPO/A.

BosHoBbI€ cBoiicTBa yacTull. Bomubl ne bpoinsa. KopnycKkynspHO-BOTHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyUEHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIM  aHAIH3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OnpeneneHne JIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

Hal6mronenne nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHHUsS sapa. OTKpPBITHE PaJHMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo ompenenceHuIo cOCTaBa paJMOaKTHBHOTO u3nydeHus. CoiicTBa aibda-,
Oera-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA U HeWTpoHa. Hykinonnas monens siapa I'elizenOepra—lBanenko. 3apsin
sapa. MaccoBoe uncio aapa. U30Tomsl.

Anbda-pacrian. DIEKTpOHHBIA M TO3UTPOHHBIN Oera-pacnan. ['amma-m3imydenue. 3akoH
PaaMOAKTUBHOIO pacnaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepubie peakuuu. JleneHue u CUHTE3 AEp.

Snepusiii peakrop. TepmosiaepHslit cunTes. [IpoGiieMbl U IEPCTIEKTUBDI ACPHON YHEPTETHUKH.
DKOJIOTUYECKHNE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeToap1 HaOIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

@dyHnameHTaIbHBIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyeckoi KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA W MNPAKTHUYECKOE NPUMEHEHHE: TO3UMETP, Kamepa BuibcoHa,
SICPHBIA PeakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMMHU M ACTPOPU3UKH

Oranel pa3BUTHA acTpoHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cuctema.

Comnue. ConHeuHas akTUBHOCTb. McToununk sHeprun ComHua v 3BE311. 3BE3/1bI, X OCHOBHBIE
XapaKTepUCTUKU. JluarpamMma «CHEKTpajbHBIM KJIacC — CBETUMOCTb». 3BE3Ibl IJIaBHOU
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  IJIaBHOMU
IIOCNIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE INPEICTABIECHUA O
MIPOUCXOKACHUM U 3BoroLMH COJHIIA U 3BE3/1. DTallbl )KU3HU 3BE3L.

Mneunsiii [1yte — nHama ['anaktuka. [lonoxenue u asuxenue Conuua B [Namaktuke. Tumbl
rajiakTuk. PaguoranakTuky u kBazapel. UEpHBIE ABIPHI B SIpax TaJaKTHK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon Xa0O6ma. Paz0Oeranme ramaktuk. Teopus
Bosbiioro B3pbeiBa. PenukToBoe U3ydeHue.

MacmtabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTpPOHOMUM.

Yuenuueckue nabniooenus

Habmtoienus HeBOOPYKEHHBIM TJ1a30M C UCTIIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUI AJIs
OTIpEJICIICHUS] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmtonenus B reneckon JlyHsl, mianer, Mieunoro IlyTu.

O6o0marnee NnoBTOpeHne

Poinb (¢u3nku n aCTpOHOMHMH B SKOHOMHUYECKOH, TEXHOJIIOTUYECKOH, COLIMATbHON 1 3TUYECKOM
cdepax IesTeNbHOCTH YeJIOBeKa, poJib M1 MECTO (PM3WKHU M aCTPOHOMHHU B COBPEMEHHOW Hay4YHOMH
KapTHHE MHpa, POoJib (U3NYECKON TeOpuH B (HOPMUPOBAHUH NIPEJCTABICHUN O GU3NIECKOI KapTHHE
MHUpa, MECTO (U3NYECKON KapTHUHBI MHpa B OOILEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX
MPEICTABICHUI O IPUPO/IE.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce ocymiecTBisiercs ¢ y4€TOM
COJIEp>KaTENIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, Teorpaduun
U TEXHOJIOTHH.

Mesicnpeomemmuule nonsimust, CBI3aHHBIE C U3Y4EeHHEM METOI0B HAyYHOT'O MTO3HAHUS: SIBJICHUE,
Hay4yHbId (pakT, rumoresa, (pu3MUeckas BENWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, SKCICPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUe CHCTEMBl YpaBHEHH, TPUTOHOMETPHUYECKHE (YHKIHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIINHU
Ha OCH KOOpJAMHAT, CJOXKECHHE BEKTOPOB, INPOM3BOAHBIC 3JEMEHTApHBIX (YHKUUN, MPU3HAKU
MoA00HUs TPEYTrOJIbHUKOB, ONPEIEICHUE TUIOIAIN INTOCKUX (GUryp u oobéma Ter.

Buonoeus: snekTpuyueckue SBICHUS B KUBOU MPHUPOJE, KojeOaTenbHbIe IBMKEHUS B KHUBOH
MIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU IPUPOJE, NIEUCTBUE PaJUaLlUN HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTYpa TBEPIBIX TN, MEXAHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CTICKTPAIbHBIA aHAJN3.

leoepaghus: marHuTHBIE TONMIOCa 3€MJIHM, 3aJ€KM MarHUTHBIX pPyHA, (OTOChEMKA 3eMHOU
ITOBEPXHOCTH, NIPEACKA3AHNE 3EMIIETPSICEHUI.

Texnonocus: TMHAN 3JEKTPONEpesady, TEHEPATOp IEPEMEHHOIO TOKA, 3JIEKTPOABHUIATENb,
WHIYKIIUOHHAs Tiedb, pajap, paauonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA, COHEYHAs: OaTapes.

ConeprxkaHue BOCIIUTATEIHLHOI0 MOTEHIMAJIA YPOKA

* YCTAaHOBJICHUE JIOBEPUTEIbHBIX OTHOIIEHUN MEXKY YUUTEIEM U €r0 yUEHUKAMH,
CHOCOOCTBYIOUINX MMO3UTUBHOMY BOCIIPUATHIO YUalTUMHUCS TPeOOBaHUN U MPOCHO yuuTens,
MPUBJICUCHHUIO MX BHUMaHUS K 00CYXKaeMoil Ha ypoke HH(pOpMalu, aKTUBU3ALUU UX
MO03HABATEIbHOMN JESITEIbHOCTH;

* moOYy>KACHNE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOLIEPUHATHIC HOPMBI ITOBEICHHSI, TPaBUIa
OOIIEeHUs CO CTApIIUMHU (YUYUTEIISIMHA) U CBEPCTHUKAMHU (IIKOJIbHUKAMU ), IPUHIIAITBI Y4eOHOM
JMCLUUIUIMHBL ¥ CAMOOPTaHU3alHH;

* IPUBJICUEHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKaXx SBIICHUH,
opraHu3aiys ux paboThl ¢ MOJTy4aeMOi Ha ypOKe COLMAIbHO 3HAYMMOM HH(opMaIuei —
MHUIMUPOBAaHUE ee 00CYK/IEeHNs, BEICKa3bIBaHUS YUAIllMMHUCS CBOETO MHEHHUSI 110 €€ ITOBOY,
BBIPAOOTKHU CBOETO K HEl OTHOLICHHUS;

* HCII0JIb30BAHKME BOCIIUTATEIbHBIX BO3MOKHOCTEH COJlep:KaHus yueOHOro MpeiMeTa yepes
JEMOHCTPALMIO I€TSAM IPUMEPOB OTBETCTBEHHOIO, I'PAX/1aHCKOIO IOBEIEHHUS, TPOSIBIECHUS
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YeJIOBEKOIIO0US M T0OPOCEpACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOUINX TEKCTOB JJISl YTCHHUS,
3a7aq Juisl peIieHHs, MPOOIEMHBIX CUTYalni JUIs 00CYKJICHUS B KJIacce;

* IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yUAIIUXCS: HHTEIUIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIMX MO3HABATEIbHYIO MOTHUBALIMIO IIKOJBHUKOB; TUIAKTHYECKOTO TeaTpa, Tae
MOJTyYCHHBIE HA YPOKE 3HAHHSI OOBITPBIBAIOTCS B T€ATPAIbHBIX MIOCTAHOBKAX; TUCKYCCH, KOTOPbIE
JAI0T YYaIIuMCsi BO3MOKHOCTB IIPHOOPECTH OTIBIT BEICHUS KOHCTPYKTUBHOTO THAJIOTa; TPYNIIOBOH
paloThI UK paboTHI B Iapax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHAHOH paboTe U B3aUMOACHUCTBUIO C
IPYTHMU JI€ThMU;

* BKJIIOYEHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPBIE IIOMOTAIOT MOAAEPKATh MOTUBAIUIO JIeTeH K
MOJTYYEHHIO 3HAaHWH, HAa)XKMBAHHUIO TO3UTUBHBIX MEXIMYHOCTHBIX OTHOIICHHUH B KJlacce,
MIOMOTAIOT YCTAHOBJICHUIO T0OpOKeNaTeIbHOW aTMOC(Eephl BO BpEMsI YPOKa,;

* opranu3anus medcrsa MOTUBUPOBAHHBIX U SPYANPOBAHHBIX YYAIMXCS HAJ UX HEYCIICBAIOIIIMHU
OJTHOKJIACCHUKAMHU, JTAIOMIETO IKOJIbHUKAM COLMAIbHO 3HAYMMBIH OMBIT COTPYJHHYECTBA U
B3aHMMHOM ITOMOIIIY;

* HHUIIMMPOBAHUE U TIOJIEPIKKA UCCIIEIOBATEIbCKON AEATEIBHOCTH IKOJIBHUKOB B paMKax
peann3anuy UMH HHIUBUIYAIBHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUAX MTPOSKTOB, YTO JACT
IIKOJIbHUKAM BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHHS TEOPETUYECKON
npo0IeMBbl, HaBBIK TEHEPUPOBAHUSI U 0(hOPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK YBAKHUTEILHOTO
OTHOIICHMS K UY)KUM UIesM, 0(DOPMIIEHHBIM B paboTax APYrux MccienoBaresei, HaBbIK
MyOJIMYHOTO BBICTYIIJICHUS TI€pe]] Ay JTUTOPUEH, apryMEHTHPOBAHUS M OTCTaWBAaHUS CBOCH TOUKH
3pEHHS.

I[lnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS TPOrPaMMBbI 1O
(pu3uke Ha ypoBHe cpeHero o01ero 00pa3oBaHus

K konny oOyuenuss B 10 kJacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHIM:

JEeMOHCTPHPOBATh HA NpPUMEpPaX poiib U MecTo (PHU3MKH B (OPMHPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJOTHUM, B MPAKTUYECKOU
JIeATSIILHOCTH JIIO/ICH;

YUUTBHIBaTh TPAHUIbl IPUMEHEHHUS] U3YUYEHHBIX (PU3NYECKUX MOJeNel: MaTepuaabHasi TOUKa,
MHepIUanbHas cucreMa orcuéra, aOCOJMIOTHO TBEPIOE TENO, MICAIBHBIM ra3, MOJEIN CTPOCHHUS
ra3oB, JKUAKOCTEW M TBEPIBIX TEJ, TOYCHHBIN SJEKTPUUECKUM 3aps] MpU pelIeHUH (PU3NYECKUX
3a/1a4;

pacrio3HaBaTh (U3UYECKHUE SABICHHS (IIPOLECCH) M OOBACHATH HUX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpHUH CTPOCHHsI BeEHIecTBa M AJIEKTPOJAUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABIKEHHE, CBOOOIHOE Ta/IEHHUE TeJl, ABIKECHHE
10 OKPYXHOCTH, MHEpLHUs, B3auMoaercTBue Ten, nuddysusi, OpOyHOBCKOE NBH)KCHHE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TN, U3MEHEHHE 0O0BbEMa Tel NMpHU HarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBecHe, HCIApeHHe, KOHJCHCAlMsl, IJIaBJICHHE, KPUCTAIIM3alus, KUIIEHUE, BIAKHOCTb
BO3/lyXa, IOBBIIICHUE JaBJIECHUS Ta3a IPU €r0 HAarpEBaHUU B 3aKPbITOM COCYHE, CBSI3b MEXAY
napaMeTpamH COCTOSIHMSI ra3a B M30IpoIeccax, JIEKTPU3alus Tell, B3aUMOIeHCTBHE 3aps0B;

OIMCHIBATh MEXAHMUECKOE JIBI)KEHUE, UCTIONb3Ys (PU3HUECKUE BETUUUHBL: KOOPAMHATA, ITYTh,
nepeMenieHne, CKOpocTh, YCKOpeHHe, Macca Tejla, CHUjla, UMITYJIbC Teja, KMHETUYecKas dHeprus,
MOTEHIMAJbHAsE DHEPrusi, MeXaHW4yeckas paboTa, MEXaHM4YecKash MOIIHOCTb, INpPH OINUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCTIOIb3yEMbIX BEIMYMH, UX 0003HAYEHUSI U €IUHUIIBL,
HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMH BeTUUYNHAMH;

OIMCHIBATh U3yYEHHbBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIE SIBJICHUS, UCTIONIb3Ys PU3NUYECKUE
BEJIMYMHBL: 1aBJICHUE raza, TEMIepaTypa, CPEAHsISI KHHETUUECKast SHEPTUS Xa0THUECKOIO ABHKECHHUS
MOJIEKYJ, CPEIHEKBaJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTHUS,
pabota raza, K03(h)(GUIUEHT MMONE3HOTO ASUCTBHS TEIJIOBOTO JABUraTesIsl; IPU OMUCAHUH MPABUIBHO
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TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOIB3YyEMBIX BETUYMH, UX 0003HAYECHUS M €IMHUIIbI, HAXOIUTh
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C JPYTHMMH BETUYHHAM;

OINMCHIBATh H3YYEHHBIC 3JEKTPUUYECKHE CBOICTBAa BEIIECTBA M AIIEKTPHUECKUE SIBICHUS
(mporiecchbl), UCHONB3YS (U3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsl, SJIEKTPUUECKOE IoJe,
HaNpsHKEHHOCTD OIS, MOTEHLIUAN, Pa3HOCTh MOTEHIIMAJIOB; TP OMMCAHUU MPABUIIBHO TPAKTOBATh
(bu3nyecKui CMBICT MCTIONb3YyEMbIX BEJITUYMH, UX 0003HAYEHUS U €IUHHIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETHUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl W SBJICHMS, HCHONB3YS (QU3NYECKUE 3aKOHBI U
MPUHLMIOBL 3aKOH BceMHupHOro TtaArotenus, I, Il u Il 3akonsr HproTOHA, 3aK0OH COXpaHEHUs
MEXaHUYECKON SHEPTuH, 3aKOH COXPAHEHUS HMITYJbCa, MPUHIMUI CYNEPHO3ULNH CHII, MPUHIIUII
pPaBHONPABUSI MHEPIHUAIBHBIX CUCTEM OTCYETA, MOJICKYIAPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEIHEN KHHETUUYECKON SHEPTUH TEIIOBOTO JBUKEHUS MOJIEKYII
¢ aOCOTIOTHOM TeMIepaTypo, MepBbIi 3aKOH TEPMOJANHAMHKH, 3aKOH COXPAHEHHUS IIEKTPHUUECKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBHS (TPaHUILIbI, 00IaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIIBI JACUCTBUS MAaIlWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarth ycjaoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTBl MO KCCIEAOBAHUIO (U3MYECKUX SBIEHUH M TPOLECCOB C
MCTOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA, IIPH 3TOM (OPMYIMPOBATh MpodiieMy/3agady u
TUIIOTE3y y4eOHOTO SKCIEpHUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpyAOBaHMUS,
MIPOBOANTH ONBIT U (OPMYTUPOBATEH BHIBOIBI;

OCYILIECTBIIATH NMPSAMbIE M KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYHH, IPU 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HWCIOJIb30BAaTh M3BECTHBIE METO/bI OICHKH MOTPEIIHOCTEH
W3MEpEHHUI;

UCCIIEIOBAaTh 3aBUCUMOCTU MEXAY (PU3MUECKUMH BEIMYMHAMHU C UCIOJIH30BAHUEM IPSIMBIX
U3MEpEeHull, NpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATHh PE3YyIbTAaThl IOTYy4YEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE TAOJIHIl U TPaUKOB, JAeIaTh BBIBOJABI 110 pe3yabTaTaM
UCCIIEIOBaHMUS;

co0uroaTh npasuiia 0€30MacHOro TpyAa MpH MPOBEACHUN UCCIEIOBAaHUN B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-MCCIIEI0BATENbCKOW M MPOEKTHOM JEATENbHOCTH C HCIOIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOTO 00OPYAOBAHUS;

pemarth pacy€THBIE 3a/1a4M C SIBHO 3aJaHHOW (M3UYECKON MOJENbIO, UCTIONb3Yys (U3HUECKUe
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHAlIM3a YCJOBUS 33Ja4yd BHIOMPATh (PU3UYECKYIO MOJIEINb,
BBIICTISITh (PU3NYECKUE BETMYMHBI U (POPMYITbI, HEOOXOAUMBIE ISl €€ peleH s, TPOBOAUTH PacUE€Thl
Y OLIEHUBATh PEATBHOCTDH MOJYYCHHOTO 3HAUCHHS (PU3UYECKON BEIIMUMHBI,

pelaTth KadyeCcTBEHHbIE 3alaud: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOUYKY
paccyXJIeHH ¢ ONopol Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,

UCIIOJIb30BaTh MPU PEIIeHUH YYeOHBIX 3a7au COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU
IUIS TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U MPEICTaBICHUS y4eOHOM 1 HAyYHO-TIOMYJISIPHON
nH(pOpMaLIUY, TOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHAIU3UPOBAThH MOJIydaeMylo
UH(pOpMaIINIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUNCKHUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 10 (U3MKE B MOBCEAHEBHOMN KM3HU ISl 0OecrieueHus
0€30macHOCTH MpU OOpaIIEeHUU C MpHOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, JJISI COXPAHEHUS
3J10pOBbS U COOTIOACHUS HOPM DKOJIOTMYECKOTO MOBEJCHUS B OKpPYKaloIlel Cpee;

pa0oTaTh B IpymIie C BBHIMOJHEHHUEM DPA3IUYHBIX COLMAIBHBIX POJIeH, IUIAHUPOBAaTh PaboTy
TPYMIbl, pAMOHAIILHO paclpeAesiTh 003aHHOCTH U IUTAHUPOBATh JESTEIbHOCTh B HECTaHIaPTHBIX
CUTyallUsX, aJEeKBaTHO OLIGHWBATh BKJIAJ KaXJIOr0 U3 YYaCTHUKOB TPYINIbl B pEIICHUE
paccMaTpuBaeMoi TPOOJIEMBI.
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K konny oOyuenuss B 11 kJacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMEHHI:

JeMOHCTPHPOBATh HA NpPUMEpPaX poib U MecTo (PHU3MKK B (OPMHPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH W TEXHOJOTHUM, B MPAKTUUECKOU
NesITeTbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUDA;

YUUTHIBaTh TPaHUIBl NPUMEHEHUS U3YYCHHBIX (PU3MUYECKHX MOJEJlei: TOYEeUHBIH
ANEKTPUUYECKUH 3apsll, Tyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SACpHAS MOJENb aTOMa, HYKJIOHHAS
MOJI€TIb aTOMHOTO si/ipa NP pelIeHNH PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (U3UYECKHUE SABICHHS (IIPOLECCH) M OOBACHATH HUX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (U3MKH: 3JIEKTpUYECKas MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE ICWCTBUS TOKA, B3aUMOJICHCTBIE MATHUTOB, YJICKTPOMATrHUTHAS UHAYKIIHS,
JefiCTBIE MAarHUTHOTO MOJI Ha MPOBOAHHMK C TOKOM M JIBIXKYIIUHCS 3apsii, 3JEKTPOMarHUTHBIE
Kose0aHus M BOJHBI, NPSIMOJUHEHHOE pacHpOCTpaHEHUE CBeTa, OTPaXEHUE, NPETOMIICHHE,
nHTepdepeHtrs, ubpakius 1 MOISIPHU3aIns CBETa, JUCTIEPCHS CBETa, PoTodNeKTpuIecKuid 3hdexT
(poroaddexr), cBeTOBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paOAKTUBHOCTb;

OINMCHIBATh M3y4YCHHbIE CBOMCTBA BEIIECTBA (AJIEKTPHUECKUE, MATHUTHBIC, ONTHUYECKHE,
ANEKTPUYECKYIO MPOBOAMUMOCTh PA3IUYHBIX CpPEI) M AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NUYECKHUE BEIIMYMHBI: SJICKTPUUECKUH 3aps]], CHIa TOKA, YJIEKTPUYECKOE HAIPsHKEHUE,
ANEKTPUYECKOE COMPOTUBJIEHHE, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIKYIIAs Cuia, paboTa TOka,
WHIYKIMST MarHUTHOTO TOJsl, cuina Ammnepa, cwia JlopeHra, HHIyKTHBHOCTh KATYIIKU, SHEPTHS
ANEKTPUYECKOTO U MarHUTHOTO TOJIEH, IEPUOJ U YacToTa KoyiebaHUil B KoyeGaTeIbHOM KOHTYpE,
3apsii U cuja TOKa B IIPOLIECCe TAapMOHMYECKUX DJICKTPOMATrHUTHBIX KoyiebaHui, (hoKycHoOe
paccTosiHue U ONTHYECKas CUJia JIMH3BL, IPH ONKUCAHUU MPABWIBHO TPAKTOBATH (PU3NUECKHUI CMBICI
HCIOJIb3YEMBIX BEJTMYHH, UX 0003HAYCHHUS U €IUHUIIBI, YKa3bIBATh (DOPMYITBI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMHU BEIUUYNHAMU;

OIMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, HCTIONIB3YS (PU3NYECKUE BETMUUHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
MePHOJ] TONypaclaga, SHEPrusi CBS3U ATOMHBIX SAEp, MPH ONHCAHWHM TPABHIBHO TPAKTOBAThH
(bu3nyecKui CMBICT UCTONIb3YEMbIX BEJMYHH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYJIbL,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHUHY C APYTMMHU BEIMYMHAMH, BBIYHCISATH 3HAUYCHUE
(bU3UYIECKOI BETUUYHHBI,

aHATM3UPOBaTh (U3NYECKHE TPOLECChl M SBJICHHUS, WCIONBb3ysd (U3NYECKUE 3aKOHBI U
MPUHLIMIIBL: 3aKOH OMa, 3aKOHBI TOCIEA0BATENbHOIO U apauIeIbHOTO COSIMHEHHS TPOBOAHUKOB,
3akoH  Jlxoyna—JleHna, 3akOH OJIEKTPOMArHUTHOM MHIYKLHH, 3aKOH IPSAMOJIMHEMHOIO
pacnpoCcTpaHEHHUS! CBETa, 3aKOHBI OTPAXEHUS CBETA, 3aKOHbI IMPEJIOMIICHHUS CBETa, YpPaBHEHHE
OiHmTeitHa 1 hoTtodddexra, 3aK0OH COXpaHEHUS] SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH
COXPAaHEHHUS IIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHHUsI MaCCOBOT'0 UMcia, MOcTyaaTsl bopa, 3akoH
palMOaKTUBHOTO pacmajna, IpU OSTOM pa3iIndyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOe BhIpaKEHUE M YCIOBUS (TpaHUIIBI, 00JaCTH) MPUMEHHUMOCTH;

OTIPECTISATh HAMPABICHUE BEKTOPAa HHAYKIIMA MATHUTHOTO TOJIS TPOBOJIHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH M OMHCHIBATh N300paskeHHe, CO3/1aBaeMOe TNIOCKUM 3€pPKaJIoM, TOHKOH JIMH301;

BBITIOJIHATh OKCIIEPUMEHTHl IO HCCIEAOBAHUIO (U3MYECKUX SBJIEHUH M TPOLECCOB C
MCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHUIA: TIPU 3TOM (OPMYIIMPOBATh NMpodiieMy/3a1aqy u
TUIIOTE3y y4eOHOTO SKCIEpHUMEHTa, COOMpaTh YCTAHOBKY W3 MPEII0KEHHOTO O0OpyAOBaHMUS,
MIPOBOANTH OMBIT U (OPMYTUPOBATEH BHIBO/IBI;

OCYILECTBIIAThH NMPSAMbIE M KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEJIMYHH, IIPU 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HWCIOJIb30BAaTh M3BECTHBIE METO/AbI OICHKH MOTPEIIHOCTEH
W3MEpPEHHUI;
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MCCIIEI0BATh 3aBUCUMOCTH (PU3NUECKUX BEJIIMYHMH C UCIIOIB30BAaHUEM MPSIMBIX U3MEPEHUI: ITPH
3TOM KOHCTPYHpOBaTh YCTAHOBKY, (UKCHUpOBaTh pe3yJabTaThl TMOJYyYEHHOW 3aBUCHMOCTH
(bU3MUYECKUX BEIIMYMH B BHJIe TaOIUI] ¥ TpaHKOB, IEIaTh BEIBOJIBI 110 Pe3yIbTaTaM HUCCIICIOBAHMS;

coOmro1aTh nmpaBuiia 6€30MacHOTO TPY/Ia MPH MPOBEICHUH MCCIICIOBAHUN B paMKaxX y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-HUCCIIENOBATENILCKOM M TPOEKTHOH JESTENbHOCTH C HCIOJIb30BAaHHEM
W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS;

pemarb pacyE€THBIC 3a/1a4M C SBHO 33JaHHOM (PU3NYECKON MOJIENbIO, UCIIONB3Ys (hru3nuecKue
3aKOHBl M MPHUHIIMIIBI, Ha OCHOBE aHajdW3a YCJOBHS 3aJaydl BBIOMpPATh (U3UYECKYIO MOJEIb,
BBIJICNIATH (PU3NUECKUE BETUYUHBI U (POPMYITBI, HEOOXOIUMBIE IS €€ PELICHHS, TPOBOIUTH PAcUEThI
Y OLICHHBATh PEAIbHOCTD MOJIYY€HHOTO 3HAYeHUsI (PU3NUECKON BEIHUNHBI,

pemaTh KauyeCTBEHHbIC 3a/a4M: BBICTPAUBATh JIOTUYECKH HENPOTHBOPEUYHMBYIO LEMOYKY
paccyXIeHUi ¢ OTIOpPO Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUecKue SBICHUS;

MCIOJIb30BATh MPH PEIICHUU Y4EOHBIX 3a/la4 COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIS IOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALIUU U TPECTaBICHNs Y4eOHON U HAyYHO-TIOMYJIIPHOM
nH(OpMAaLINY, TIOTYYCHHON U3 PAa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBAThH MOTYyIaeMYIO
nH(popMaIuio;

OOBSICHSITh MPUHIUTIBI JCHCTBHUSI MAalIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pPa3inyaTh
yCIIOBUS UX 0€30IaCHOr0 MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MIPUBOJIUTH MMPUMEPHI BKJIAJ]a POCCUNUCKHX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3MKE B TIOBCEAHEBHOM KU3HH JUIA 00eCTIeUeHHS
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPONCTBAMH, JUISl COXpaHEHUs
3JI0POBbSI U COOJIIOJICHUSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlei cpejie;

paboTaTh B Ipymme C BHIMOJIHEHHEM Pa3IMYHBIX COLMANBHBIX POJeH, IUIaHUpOBaTh paboTy
TPYIIIBL, PAIMOHAIEHO PACTIPEACIISATH O0S3aHHOCTH U TUTAHUPOBATH ACSITETFHOCTh B HECTAHIAPTHBIX
CUTyallusiX, aJeKBAaTHO OIICHUBATh BKJIaJ KaXJOro M3 YYaCTHHUKOB TpPYNIbl B pELICHUE
paccMaTpuBaeMoid IPOOIEMBI.

TemaTnuyeckoe IJIAHKPOBaAHKE

10 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeM IIPOrpamMMel
n/m KonnuecTBo yacos
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
1.1 | ®du3uKa 1 METObl HAYYHOTO O3HAHUS 2
Wroro no paspeny 2
Pasznen 2. MEXAHUKA
2.1 | Kunemaruka 5
2.2 | Jlunamuka 7
2.3 | 3aKOHBI COXpAaHEHHS B MEXAHUKE 6
Wtoro no pasneny 18
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 | OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON TEOPUH 9
3.2 | OCHOBBI TEPMOJIMHAMUKHU 10
3.3 | ArperaTtHblie cocTOsIHUS BeriecTBa. Da3oBbIe MEPEXObI 5
Wroro no pasneny 24
4.1 | DnekTpocraTuka 10
4.2 | IlocTOSHHBIN 37EKTpUUECKUN TOK. TOKH B pa3INUHBIX 12
cpenax
Wroro no paspeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68
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11 KJIACC

Ne HaumeHnoBaHue pa3fesnoB U TEM IPOrpaMMBbl

n/m Bcero
Pazpnen 1. JIEKTPOJANHAMUKA

1.1 \ MaruutHoe nosie. DJIEKTPOMarHuTHAsT MHIYKIIHS 11
Wroro no pasaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHn4ecKre 1 AJIEKTPOMAarHUTHBIE KOJIeOaHmst 9
2.2 | MexaHn4yecKue 1 3J€KTPOMarHUTHbIE BOJIHBI 5
2.3 | OnTuka 10
Wroro no pasaeny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 | OcHoBHI crierManBHO# TEOPUH OTHOCHTENHHOCTH 4
Wroro o pasaeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOM OMTUKH 6
4.2 | CtpoeHue aroma 4
4.3 | ATomHOE 1pO )
Uroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
5.1 ‘ DJIeMEHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7
Uroro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 \ O6o0maro1ee MOBTOPCHUE 4
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

HopMbl M KpuTepUM OLIECHUBAHUSA YYALIHUXCSH

[IperonaBanre (QU3MKU, KaK W JPYTUX IMPEAMETOB, MpeIyCMaTpUBaeT HHIMBUAYaIbHO-
TEeMaTUYECKUN KOHTPOJIb 3HAaHWUW ydamuxcs. [IpuueM mpu nmpoBepke YpPOBHS YCBOEHHS
MaTepuaa 1Mo KaxJaod JOCTATOYHO OONBIION TeMme OO0sI3aTEIbHBIM SBIISICTCS OICHUBAHUE

TpEX OCHOBHBIX JJIEMEHTOB: TEOPETUYECKUX 3HAHMM, YMEHUN IIPUMEHATH UX IPU PEILICHUU
TUIOBBIX 33714 U SKCIEPUMEHTAIbHBIX YMEHHH.

[Ipu cymiecTByIOIeM Ha HACTOSIIMNA MOMEHT Pa3HOOOpa3uu METOAOB OOy4YeHHs] KOHTPOJIBHO-
OLICHOYHAs JESATENIbHOCTDh YUUTENS (PU3UKH MOXKET CTPOUTHCS MO JIBYM OCHOBHBIM HampaBiICHUSIM.

1. TpamuunoHHas cuctema. B 3ToM ciydae mo Teme yJamuics 10KeH UMETh:
e OIICHKY 32 YCTHBIH OTBET WU JAPYTyI0 GOPMY KOHTPOJISI TEOPETUIECKOI0 MaTepHara,
e 32 KOHTPOJIbHYIO pa0OTYy MO PEUICHUIO 3a1a4,

e a TakXke 3a JabopaTopHble pabOThl (€CIM OHHM MPETYCMOTPEHBI MPOrPAMMHBIMH
TpeOOBAHUSMH).

HroroBas orieHKa (3a 4ETBEPTh, MMOIYTOAKE) BHICTABIISACTCS Kak CpeHeaprudMeTndecKas Bcex
MIEPEYUCIICHHBIX BBIIIIE.

2. 3adetHas cucremMa. B 3TOM cIydyac chaada ecex 3zademoe B TCUYCHHUC T1oda SABJISICTCA
00s13aTeNbHOM AT KQKIO0r0o y4alerocda 1 1mo KaXXJol TeMe MOXKET OBITh BBICTABJICHA TOJILKO 0OHA
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oyenka 3a umozoewviti 3auem. OJHAKO 3a4€THasl CUCTEMA HE OTMEHSAET UCIOJb30BaHUS U TEKYLIUX
OLICHOK 3a pPAa3JIMYHbIE BHUJBI KOHTpOJIA 3HaHWW. ClelyeT OTMETHTh, YTO B 3a4ETHBIM MaTepuall
JOJDKHBL OBITH BKJIIOUEHBI BCE TPH DJIEMEHTA: BONPOCHI Ui MPOBEPKU TEOPETUYECKHX 3HAHUM,
THIIOBBIE 33/1a4U U YKCIIEPUMEHTAJIbHBIE 3aJaHUS.

Hroroasi ornenka (3a 4eTBEpTh, MOJYrOJKME) BBICTABISETCSA KaK cpeaHeapudMeThdeckas
OILICHOK 32 BCE 3a4eThl. TEKyIe )Ke OIEHKHA MOTYT UCTIOIB30BATHCS TOIBKO IS TOBBIIICHUS
UTOTOBOU OIICHKH.
[IpenycMOTpeHHBIE TPOTPAMMHBIMU TPEOOBAHHSIMH YYCHHUYECKHE MPAKTHUYECKHE PabOTHl MOTYT
MIPOBOAUTHCS B Pa3IMYHBIX (hOpPMax M HA pa3HBIX dTarax U3y4yeHUs! TEMBbI:

1. Ecnmu pabGota mNpoBOOUTCS TpU 3aKpEIICHUH Marephala KakK Tpaaul[MOHHAs
nabopaTtopHas padota (wiam paboTa MpakTUKyMa), TO OHA OIEHUBACTCS ISl KaXKI0TO
yuamerocsi. (OIEHKH BBICTAaBISAIOTCS B CTONOMK, a B rpade coaepkaHue
3aMUChIBACTCS Ha3BaHUE M HOMEP J1abopaTopHOi paboTHI).

2. Ecnu pabota mpoBOAWTCS B KaueCTBE IKCIEPUMEHTATBHOW 3aqaud MPH HU3YYCHHUH
HOBOT'O MaTepHuaia, TO OHa MOXKET HE OLEHUBAThCS WM OLIEHUBAThHCS BEIOOpOYHO. B
3TOM ciiydae B Tpade coaepKaHHe ypoKa 3alHChIBAeTCS TeMa ypOKa U HOMEp
nabopaTopHOU paboTHI.
Hanpumep: “Cuna Apxumeoa. I[lpaxmuyeckas paboma Ne 8.

O1neHKa YCTHBIX OTBETOB yYalIUXCS.
Or1reHKa 5 CTaBUTCS B TOM Cllydae, €CJIM y4Yalluics TOKa3blBaeT BEPHOE MOHUMaHUE (PU3MUECKOU
CYIIIHOCTH pacCMaTPUBAEMBIX SIBICHUNW M 3aKOHOMEPHOCTEHM, 3aKOHOB WU TEOPHUH, AT TOYHOE
OTNpe/ieIeHUE U HUCTOJKOBAaHHME OCHOBHBIX IOHSTHH, 3aKOHOB, TEOPHH, a Takke NpaBUIbHOE
ornpeaeneHue (pU3NUIECKUX BEIUYUH, UX EAWHHI] U CIIOCOOOB M3MEPEHUS; MPABUIHHO BBIMOTHSIET
YepTeXH, CXeMbl U TpaduKHU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHYy, COMPOBOXKIAET paccKas
HOBBIMU NPUMEPAMHU, YMEET TPUMEHUTD 3HAHUS B HOBOM CUTYALIH NP BHIMOJIHEHUU MPAKTUYECKUX
3aJlaHui; MOKET YCTAHOBUTH CBSI3b MEXK1Yy U3y4aeMbIM U paHee N3yYEHHBIM MaTEpPHUAJIOM 110 KypCy
(GU3HKY, a TAKXKE C MaTEPHAJIOM, YCBOCHHBIM MPU U3YUCHUU APYTUX MPEAMETOB.
OneHka 4 cTaBUTCS, €CIM OTBET YUCHHKA YIOBJIETBOPSIET OCHOBHBIM TpPeOOBaHUSM K OTBETY Ha
OLIEHKY 5, HO JaH 0e3 MCIOIb30BaHUSI COOCTBEHHOTO IUIaHA, HOBBIX MPUMEPOB, 0€3 MpUMEHEHHUs
3HAHUH B HOBOM CHUTyalHnH, O€3 HCIOJIb30BAaHUS CBS3CH C paHEe H3YyUYEHHBIM MaTepHUaioM H
MaTepuajioM, YCBOECHHBIM NIPH HM3YYEHHHM APYTUX MPEAMETOB; €CIM YYallWiics AOMYCTHI OJHY
olMOKy Ui He OoJjiee IByX HEJOYETOB U MOXKET UX UCIPABUTH CAMOCTOATEIBHO UM C HEOOIbIION
MTOMOUIBIO YUUTES.
OneHka 3 cTaBUTCA, €CIM  y4YalIMHCAd TPABUIBHO TMOHUMAaeT (U3HYECKYI0  CYIIHOCTH
paccMaTpuBaeMBbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTIENbHBIC MPOOEThI B
YCBOEHHH BOITPOCOB Kypca (PU3HMKH, HE MPEIATCTBYIOMINE JalbHEHIIEMY YCBOSHHIO TIPOTPAMMHOTO
MaTepuaiga; yMeeT TNPUMEHATh I[OJIyueHHbIEe 3HAHMSI TPU PEUIeHHH MPOCThIX 3agady ¢
WCIOJIb30BAHUEM TOTOBBIX (OpPMYIN, HO 3aTPyIHSETCS TpU pEIICHHH 3aqad, TPEOYIOUUX
npeoOpa3oBaHusl HEKOTOPBIX (GOpMyIr;, IOMYCTHUI HE Oojee OAHOW TpyOOW OmMOKM W JBYX
HE/I04eTOB, He Oosiee oHOU IpyOoi U 0aHOM HerpyOoi omuOKH, HEe Oosee ABYX-TPEX HEerpyObIx
o1MOOK, OIHOM HErpyOOii OIMOKU U TPEX HEJOUETOB; TOMYCTUII YETIPE UITH MATh HEJOUETOB.
OrneHKka 2 CTaBUTCS, €CIAM Y4YalllMiicss HE OBJAJe] OCHOBHBIMH 3HAaHUSIMH M YMEHUSMH B
COOTBETCTBUHM C TpPeOOBaHHUSIMH IPOrpaMMbl M JOMYCTUJI OOJbllIe OMMOOK MW HEJOYETOB, YeM
HE00XO0AUMO JUIs OLIEHKH 3.

OHGHKa INIHUCHbMCHHBIX KOHTPOJBbHBIX DaGOT.
OrreHka 5 craBUTCs 3a PabOTYy, BBITTOJIHEHHYIO TIOJTHOCTHIO 0€3 OITMOOK M HEI0YETOB.
OrieHka 4 cTaBUTCS 32 padOTy, BBIMOJIHEHHYIO MTOJIHOCTBIO, HO NP HAJIMYUH B HEel He Oosee oHON
HErpyOoi OIMOKY U OJTHOTO HEJI0UeTa, He 0oJiee TPeX HEe0UYETOB.

19



OrieHka 3 CTaBUTCS, €CIM YYCHUK MPABUIILHO BBITOJHUII HE MeHee 2/3 Bcel paboThl WK JOIYCTHII
He OoJiee oHOM TrpyOOM OMMOKK U IBYX HEAOYETOB, HE Oojee oHOM TpyOoi W OAHON HErpyOoit
omnOku, He Oojiee Tpex HErpyObIX OMIMOOK, OJHOM HerpyOol OmMOKH W TpeX HEAO0YeTOB, MpHU
HQJINYUH YEThIPEX-TISTH HE0UETOB.

OreHKa 2 CTaBUTCS, €CIIM YUCIO OIIMOOK M HEJOYETOB IMPEBHICHIO HOPMY Ul OLEHKH 3 WU
MPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bceid paOoTHI.

JInisi OLEHKM KOHTPOJBHBIX M TNPOBEPOYHBIX PAOOT MO PEUICHHIO 3a1ad yJOOHO MOJIb30BATHCS
0000IIIEHHOM HHCTPYKITUEH 110 TPOBEPKE MUCbMEHHBIX Pa0d0T, KOMOpasi NpuseodeHa Huxice.
Wuctpykuus no nposepke 3ananust yactu C EI'D no gusuke.

OO0111e KpUTEPUH OLICHKH BBIMOIHEHUS (PU3UUECKUX 3aJJaHUN baner
C pa3BEPHYTHIM OTBETOM
IIpuBeneHO MOJHOE IIPABIUIIBHOE PELICHUE, BKIIIOYAIOLIEE CIEAYIOIINE 3JIEMEHTHI: 3

1) mnpencraBieH (B ciaydyae HEOOXOJWMOCTH) HE COJAEpX Al  OmUOOK
CXEMaTUYECKUH PUCYHOK, CXeMa WU rpaduK, OTPAKAIONIUHN YCIOBUS 3a/1a4H;

2) BepHO 3amucaHbl (HOPMYJIBI, BBIpaKAMOIIME (PU3NUECKHE 3aKOHBI, IPUMEHEHUE
KOTOPBIX HEOOXOAUMO ISl PEIICHHUs 331a4H BEIOPAHHBIM CIIOCOOOM;

3) mpoBeneHBI HEOOXOAMMBIC MAaTEeMAaTHYECKHE MPeoOpa3oBaHUsI W PACUETHI,
MPUBOJIAIINE K MPABUILHOMY YHCIOBOMY OTBETY, M IIpEJCTaBieH oTBeT. [Ipu aToM
JOTyCKaeTcs pemeHne "mo uacTsaM" (¢ IPOMEKYTOYHBIMY BEIYHCIIEHUAME ).

[IpuBeneno pemenue, coaepxaimiee OJANH u3 ciaeayromux HeT0CTaTKOB: 2
— B HEOOXOJIMMBIX MAaTEMAaTHYECKUX TMPEOOpa3oBaHUAX H (MJIM) BBIYUCICHUSX
JIOTTYIIEHBI OITHOKY;

— TMPEJCTaBICHO MPABWJIHBHOE PEIICHHE TOJIHKO B 00IEeM BHje, 03 Kakux-JIn0o
YHUCIIOBBIX PACUYETOB;

— MpPaBWIbHO 3alMCcaHbl HEoO0XOoauMble (QOPMYyNbl, MpPEACTaBICH MPABHIbHBII
PHUCYHOK (B CiIy4ae ero HeoOX0IUMOCTH ), TpaduK WM CXeMa, 3aliCaH MPABIIbHBIN
OTBET, HO HE MPEeJICTaBJIeHbI MPeoOpa30BaHusl, MPUBOASIINE K OTBETY.

[IpuBeneno pemenue, coorBercrBytomee OJJHOMY u3 crnenyromux ciyqaen: 1
— B PCIIGHUU COACPKUTCS OmuOKa B HEOOXOMUMBIX MATEMATHUECKUX
peoOpa3oBaHUAX U OTCYTCTBYIOT KaKue-I100 YUCIOBbIE PaCUEeThl;

— JomyIeHa OmuOKa B ONpPEIeICHIH MCXOMHBIX JaHHBIX MO TpaduKy, PUCYHKY,
Ta0IHIIE H T.I1., HO OCTaJIBbHOE PEIICHUE BHITIOJHEHO TOJIHO U 6€3 OmnOoK;
— 3alucaHbl M UCIOJB30BAaHBI HE BCE HMCXOJHBIC (OPMYIIBI, HEOOXOIUMBIC IS
pellIeHHs 3a1a4u, WA B OI[HOIZ W3 HUX JOMyIIeHa OmnoKa;
— mpexacTaBieH (B cilydyae HEOOXOIMMOCTH) TOJBKO MPaBUIBHBIN
pUCYHOK, rpaduk, cxema u T. 1. JIM Tonmpko mpaBmiibHOE pemieHne 6e3
pHUCYHKA.
Bce cnyudan penienusi, KOTOpble HE COOTBETCTBYIOT 0
BBIIICYKA3aHHBIM KPHUTEPHSIM BBICTaBJICHUS OICHOK B 1, 2, 3 6asuia.
OrneHka TpakKTHYECKUX PadoT.

OreHKa 5 CTaBUTCS, €CJIM yYalllUWCs BBINONHSIET pabOTy B TMOJHOM OOBEME ¢ COONIOJCHHUEM

HE0OXOIMMOM TOCJeI0BAaTeIbHOCTH MPOBEIACHUS OINBITOB M H3MEPEHMH; CaMOCTOATEIbHO H

paIMoHaIbHO MOHTHUPYET HEOOXOAMMOE OOOpYAOBAaHME;, BCE OMBITHI MPOBOAUT B YCIOBUSX H

peXuMax, OOeCHeuMBAIOIMIMX MOJIyY€HHUE MPABWIBHBIX pE3YyJIbTaTOB U BBIBOJIOB; COOJIOIAET

TpeOOBaHUsI TMPaBUI TEXHUKH OE30MaCHOCTH; MPABUIBLHO U AKKypaTHO BHITIOJNHSET BCE 3allWCH,

Tabnuubl, pucyHkH. YepTexxku, rpaduKH, BBHYUCICHHUS; MPABUIBHO BBIOJHAECT aHAIN3

IIOIPELIHOCTEM.

OneHka 4 cTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBAHUSA K OLIEHKE 5, HO OBLIO JOMYIIEHO Ba-TPH

Hezo4eTa, He Oosiee 0IHOM HerpyOoi OMIMOKY U OJJHOTO HEJ0UeTa.
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OreHka 3 cTaBUTCA, €ClU pabOTa BHIMOIHEHA HE IOJHOCTHIO, HO 0OBEM BBITIOJTHEHHONW YacTH
TaKOB, YTO TIO3BOJISIET TIOJYYUTh TPABUIIBHBIA PE3YJIBTAT M BBIBOJ; €CJIM B XOJI€ TPOBECHHUS OIbITa
Y U3MepeHHst ObLIM JOMYIEHBI OIIUOKH.

OreHKa 2 CTaBUTCSA, €CITU padoTa BHINIOIHEHA HE TIOJTHOCTHIO M 00BHEM BBIIOJIHEHHON YacTH padoT
HE M03BOJIAET CIIENIaTh MPABHIIBHBIX BHIBOJIOB; €CJIH OIBITHI, U3MEPEHHUS, BBIYUCIICHHUS, HAOIIOICHHS
MIPOU3BOIMITHCH HETIPABHIIBHO.

Bo Bcex cimydasix olleHKa CHUXKAeTCsl, €CIIM YUeHHK He COOJII0Iall ITpaBUila TEXHUKN O€30MaCHOCTH.
Ilepeuenv owubok.

I'pyobvie owubxru:

1.

Hes3nanue onpeneeHnii OCHOBHBIX NOHSATHI, 3aKOHOB, IPABUJI, OCHOBHBIX
MOJIOXKEHUH Teopur, (HOpMyJ1, OOIIIETPUHATHIX CHMBOJIOB 0003HAaUEHUS (PU3NUECKHUX
BEJIMYUU, €AMHUI] KX U3MEPEHHUS.

2. HeymeHue BBIAEINUTH B OTBETE IJIaBHOE.

3. HeymeHnue npuMeHsTh 3HAHUA IS PELICHUS 3a7a4 U OOBSCHEHUS (PU3NIECKUX
SIBJICHUI; HEMPAaBUIBLHO c(hOpMYIHpOBAaHHBIE BOMPOCHI 33/1a4H U HEBEPHBIE
0O0BSICHEHUS X0J1a €€ PELICHHUs; He3HAHUE TIPUEMOB PELICHHUS 3aj1ay, aHAIOTUYHBIX
paHee pelIeHHbIM B KJlacce, OUIMOKH, TOKa3bIBAIOIINE HEMPAaBUIbHOE TOHUMaHHE
YCIIOBHSI 3a]1a41 WJIM HETIPAaBUIBHOE UCTOJIKOBAHUE PELICHHUS.

4. HeymeHue uuTaTh U CTPOUTH IPA(PUKU U MPUHIIUITHATIEHBIE CXEMBI.

5. Heymenue nmoaroToBuTh K paboTe YCTaHOBKY WM JabopaTopHOe 000pyI0BaHHUE,
MIPOBECTH OTIBIT, HEOOXOIMMBbIE PacUeThl, MM UCIIOJIb30BATh MTOJIyY€HHbIE JaHHBIE
JUTSL BEIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K Ta00PAaTOPHOMY O0OPYIOBAHUIO U U3MEPHUTEIIBHBIM
npudopam.

7. Heymenue onpenenuTs MOKa3aHUE H3MEPUTEIHLHOTO prbopa.

8. Hapymenue TpeboBaHuil npaBuil 6€30MaCHOTO TPY/AA MPU BIOJIHEHUH
SKCIIEPUMEHTA.

Hezepyovie owubru:

1. Herounoctu opmMyIupOBOK, ONPEEICHIH, IOHIATHI, 3aKOHOB, TEOPUH, BEI3BAHHBIC
HEIMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIIEMOT0 MOHATHS, OIINOKH,
BbI3BaHHBIE HECOOIIIOICHIEM YCIOBUN TIPOBEICHUH OMBITAa WM U3MEPEHUH.

2. OmuOKkH B yCIOBHBIX 0003HAUYECHUAX HA MPUHIIUIHAIBHBIX CXEMaX, HETOUHOCTH
yepTexkei, rpadKoB, CXEM.

3. Tlpomyck Wiy HETOYHOE HAMKMCAaHWE HAUMEHOBAHUN eAMHUIL (PU3MUECKUX BEIUYUH.

4. HepaunoHanabHBIN BEIOOpP XO/a PELICHHUS.

Heoouemui

1. HeparnuoHanbHbIC 3aMUCH MTPU BBIYUCICHUSIX, HEPAIIMOHAIBHBIE MIPUEMBI
BBIUUCIICHUH, Tpe0Opa30BaHuil U peuieHni 3a1a4.

2. Apudpmerndeckue omrMOKHA B BEIYUCICHUSAX, €CIIA ATH OMUOKH rpy00 HE HCKaXaIoT
PeaIbHOCTh MOIYYEHHOTO Pe3yJIbTaTa.

3. OrtnenbHbIE TOTPEUIHOCTH B GOPMYIUPOBKE BOMPOCA UIIH OTBETA.

4. HeOpexxHoe BHITIOJIHEHUE 3aHCEH, UepTeXel, cXeM, TpapuKOB.

5. Opdorpaduueckue v MyHKTyallHOHHBIE
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Y4eOHO-MeTOAMYECKOE 00ecieueHre 00pa30BaTeJIbHOI0 MpoLecca
O0pa3zoBaTebHbIe y4eOHbIC MATEPHAJIBI A/ YYCHUKA

1. I'.SI.Msxumes, b.b.byxosues, H.H.Cotckuii / ITog pen. H.A.IlapdentneBoii, @uzuka. 10 kiacc.
ba3oBsriii ypoBeHb u yriyb6aennbiii ypoau — M.: [Ipocsemienue, 2019.
2. I' 1. Msxumes, b.b.byxosues, H.H.Cotckuii / ITog pen. H.A.IlapdentreBoii, @usuka. 11 kmacc.
ba3oBsliii ypoBeHb u yriayb6aenubii ypoau — M.: [Ipocsemenue, 2019.

MeTonnquKne MaTepUuaJIbl 1JIisl YIUTECIA

1. I'.SI.Msxkumes, b.b.byxosues, H.H.Cotckuii / ITog pen. H.A.IlapdentneBoii, @uzuka. 10 kiacc.
ba3oBsriit ypoBeHb u yriayb6aenubiii ypoau — M.: [Ipocsemenue, 2019.
2. I' 1. Msxumes, b.b.byxosues, H.H.Cotckuii / ITog pen. H.A.IlapdentneBoii, @usuka. 11 kmacc.
ba3oBsrit ypoBeHb u yriayb6aenubii ypoau — M.: [Ipocsemenue, 2019.

3. Nunaktrueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.MapoHn. — M.: 3naTensCcTBO
«dpodar, 2018.

4. Tematnueckre KOHTPOIbHBIE M CAMOCTOSITEIbHBIE padoThl IO Gusuke 11 kmacc /
O.N.I'pomuesa. — M.: U3natensbcTBO «JK3amen», 2019 r.

5. 3aganus obpazoBarenbHoro noprana Pemry EI'D

6. COOpHUK 3a1aHMii U caMOCTOATENbHBIX padoT «Pusuka 10», JILA. Kupuk, F0.1.[uk- M.:
Nnekca 2019r.

Indpossie 00pasoBaTenbHbIE pecypchbl H pecypcbl ceTn UHTEepHeT

- ege.fipi.ru/;
- https://uchi.ru/ ;
- https://resh.edu.ru/
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