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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MporpaMmmel, mnpeactraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HaAmpaBieHO Ha (opMUpoBaHHE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (PM3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DPU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHpPOBAHUE YMEHHI NPUMEHATH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCA JIOTUYECKU
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢uzuku ¢ pa3BuTMEM OOIIECTBAa, a TakKXKE C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanu3yercss TMOCPEACTBOM BBEICHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMu Kypca (U3UMKH Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN W
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpoIecca HCXOAs U3 OCOOCHHOCTEW IIJIAaHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUTIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOT0 paszzeia Kypca, TaK U MHTETPUpPYS 3HAHUS U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
PEIMETHOTO KaOWHEeTa (PU3WKU WM B YCJIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmonHoe oOopymnoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, NX TEXHUUECKUX MPUMEHECHH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
1a060paToOpHOro 000pYAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH,

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne dTUX IieNield 00ecIeurnBaeTCs pPelIeHUEM CICIYIOMUX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HUKY, DJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIeHUS PA3NUYHBIX 3aJady C $BHO 3aJlaHHON
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCA PEKOMEHJOBAaHHBIM, YYHTENb JE€lTaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HayuHble MeTOABI MO3HAHUSA OKPYXKAIOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeOpUH. ['paHULIbl NPUMEHUMOCTU (PU3UYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenre nBUKEHHS Teja, OpOIIEHHOrO0 MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONpPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Teja, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIBKEHMS M cujia TpeHus nokosi. Koad uimeHT Tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: MOAUIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM NOAbEME U MAJCHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuaiibHOW TOYKHM (Tela), CUCTeMbl MaTepPHANIbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas DHEPruUst yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBs3p  paloTBI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTnBHOE BUKEHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui axcnepumenm, rabopamopHule pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekysipaasi pusnka 1 TEePMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl 4YacTHUIl BellecTBA. Monenu CTPOCHUs Ta30B, KUJKOCTEU H
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlanbToHa. M30mponeccsl B UACATLHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThI, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXIYy MMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWACAIBHOTO  rasa. Buasl  Temionepenavyu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTBus TemioBol MamwuHbl. [{ukn KapHo u ero kosduimeHT Moiae3Horo
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapoobpa3oBanue u konjeHcanus. Mcnapenue m kuneHue. AOCOMOTHAs U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. JKunkme kpucramubl. CoBpeMeHHblE Marepuaisl. [lmaBienue u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM 4YHCJIE HAHOMATEpUaaoB, 1 HAHOTEXHOJOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJJNEeKTpUYecKuil 3apsan. JlBa BuAa >IEKTPUUYECKHX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOT0 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  mosg.  I[lotenuuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHME: BIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOopA.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
[TocnenoBarensHOE, NapAILIEIBLHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss ~ NPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynnpoBoaHuKoB. CBolcTBa P—n-niepexosa. [lomynpoBoIHUKOBBIE MPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTpOABMXKYIIEH CUJIBI UICTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBIICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMbl YpaBHEHUH, JHUHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexannyeckoe ABMKEHHUE B KUBOW mpupoze, Auddysus, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, NOAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHCJIE HAHOMATE€pUaiaoB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noJe. INeKMpPOMAZHUMHAA UHOYKYUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe TIONIE TPOBOAHMKA C TOKOM. KapThHa JMHMM WHIYKUWAH
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTeBue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOAyJib U HaIpaBiieHUE. J[BUKEHUE 3apSKEHHON YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3yeKTpUYECKOE mMoJie. OIJIEKTPOABHKYIIAs CUJIa WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IIOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbLE KO1OAHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUIECKUX KOJICOAHUSX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHue 0 3aTyxaroumx KojieOaHUsX. BbIHYKeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIE€OaHMUS.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE B0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniys. CKOPOCTh IJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBAasl AWUArHOCTHMKA B TEXHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIICHU ST MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IpesIoMIICHHE, MoJsipu3aius, Audpaxiys, UHTephepeHIIHs.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOMIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparorie U pacceuBarolue JuH3bL. ToHkas sumH3a. DokycHoe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WaTepdepenuuss cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMmonMHEHOE pacIpOCTPAaHEHUE, OTPAKEHUE M IMPEJIOMIIEHHE CBETa.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TonyyeHue crieKkTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3MepeHure mmokaszaTelis MPeIoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.
Hab6mtonenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpALIECHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBsizu sHEpruu HOTOHA C €r0 YACTOTOU. JHEPTHUsl
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICMCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEeKTp ypOBHEH SHEPrUU aTroMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykionHas mojens siapa [elizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTE3 SI€p.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IMOCJIEN0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEBOOPY>KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHUE CUCTEMBl YpPaBHEHHM, TPUTOHOMETPUUYECKHE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNIeHNUE IOMIaAH TUIOCKUX PUryp u o00bEMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM pEHIETKH, CHEKTpabHbIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHK, TEICBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpemmera «®du3uka» Ha ypOBHE CpPEOHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUS yueOHOro npeamMera «Du3uka» JTOIKHbI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUICKOr0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHA POCCUHCKOro 00IIECTBa;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATH C COUUAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOIICHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymniero Gpu3nuecKou HayKe;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K O0Opa30BaHUIO U caMOO0pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBIICHUE AEUCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIEC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIITH  3aKOHOMEPHOCTH W IPOTUBOpPEYUS B  pacCMATPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIICACTBUM IEATEIBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTMEN, KIIOUEBBIMU IOHATHSIMU U METOJAMH
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METO/IOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3WpOBaTh 3a/auy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIETh HABBIKAMH MOJIydEHUSI MHPOpPMAIMU (PU3NUECKOr0 COJEPIKaHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 COACpX AaHUS B pa3IMYHBIX (opMarax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIEHUE Ha YpOKax (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX IEHUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOATEJIbHO OCYILIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTU
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEITOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO D3PYIUIMH B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OILICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKH.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AIMOILIMOHATILHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJIBTATHI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4yHOM KapTHUHBI MHUpa, B PAa3BUTHU COBPEMEHHON TEXHUKU M
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICATTBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEW W TBEPIBIX TEJ, TOUYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHN:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIApPEHHE, KOHJCHCAIWS, TUIABJICHWE, KPHUCTAJUTH3AIUs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

ONKCHIBATh MEXAaHWYECKOE IBUKEHHUE, UCIOJIb3yS (DU3MUECKHE BEIUYWHBIL:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3nuecKnil CMBICT HCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W €IMHHUIIbI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPrusi XaOTHUECKOr0 JBUKEHUS MOJIEKYJ, CpeIHEKBaIpaTHUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(h(OUIIMEHT TI0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OMHMCAHUH
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
000O3HAYEHUSI W EIUHUIBI, HAXOAUTh (OPMYIbBI, CBSI3BIBAIOIIUE JJAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
ANEKTPUUECKOE T0JIe, HANPSXKEHHOCTh MOJISA, MOTEHIMA, Pa3HOCTh MOTEHIIUAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3UPOBATh (PU3UYECKHUE TPOIECCHl W SBICHUS, WUCIIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTpUYecKoro 3apsiia, 3akoH KyroHa, mpu 3TOM paziudaTrh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOrO 00OpYJIOBaHUS, MPOBOIUTH OIBIT H
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBuiia OE30MaCHOr0 TPy/a MPU MPOBEICHUHU HCCIIEAOBAHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 331a4l
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peniaTh KaYeCTBEHHBIE 33]]a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTAaBICHUSI YUeOHOW U HAayYHO-TIOMYJISIPHON MHGOpMAINK, TTOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTaTh B TpyHIe C BBHIIOJHEHUEM pAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMoOl IPOOIIEMBI.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOIO siipa NMpHU PELICHUH (DU3NYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCUCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHunsd, AUGpakuus W T[OJspuU3anus CBETa, JHCIEepCUsi CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYaToro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  JJIEKTPUUYECKYI0  MPOBOJAMMOCTb  PA3IUYHBIX  CpeA) W
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KOJeOaHWil, (OKYCHOE paccTOsHUE U
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHUS W MPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIMYJbC (OTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIIOIb3YEMbIX BEJIMYUH, UX OO0O3HAYEHUS U EAWHUIIBI, YKa3bIBaTb (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIIFHOTO U MapaJIEIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI DHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLECCOB C HMCHOJb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHI: MpPH 3TOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC M3MEPECHUS] (PU3NUECKUX BEITUYUH, TPU
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHUCUMOCTH (PU3MYECKUX BEIWYUH B BHUJE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JIESITENbHOCTU C KCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOWCTB U J1aOOPATOPHOTrO
000pyI0BaHuUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (PU3MYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIUYHUHBI U (HOPMYIIBI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYXICHHI C ONOpOM HAa HM3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMAIMHU, MMOTYYCHHON U3
Pa3IMYHBIX HICTOYHUKOB, KPUTHUECKH aHAJM3UPOBATH MOJy4aeMyr0 HH(POPMAIHUIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBIACHEHHE NPOLIECCOB OKPYKAIOLIETO MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHMsI 3J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOTHYECKOrO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pPA3JIMYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmMsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [JOK
1.1 ®u3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
AHeMaTIa > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHMSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpoMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
J:;H Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()l)a[;?)Ba:eJIbHLle
padoThI padoThI pecypent
®u3nka — HayKa 0 IPUPOJIE.
1 Hayunsie MeT(})]I[BI HOEH;)HI/)II;I 1 bubmiorewa LTOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIIero Mupa
Posb 1 MmecTo Qu3uku B

5 (hopMHUPOBAHUM COBPEMEHHOM 1 bubmotexa [JOK
Hay4yHOW KapTHUHBI MU DA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEIHHOCTH JIFOIEH
MexaHn4eCcKOe ABUKEHHUE.

3 OTHOCUTEIILHOCTh MEXaHUUECKOTO 1 bubmoteka IJOK
nBukenus. [lepemerenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsIMOSIMHENHOE 1 bubmmoreka [IOK
BIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHEUHOE 1 bubmmorexa LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE TaZicHue. Y CKOpEHHUE 1 bubmoteka [JOK
CBOOOIHOIO HaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe 1BU>XEHHE.

7 JIBrkeHne MaTepuaibHOM TOYKH 11O 1 bubmiorexa LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCcUTENBLHOCTH ["anmuies. 1 bubmmorexa LIOK



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

HNuepunanbHbie CUCTEMBI OTCYETA.
IlepBebiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHiun

bu6moreka [JOK

9 cynepuosiih cut. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a1t MaTepraibHOU TOUKH

10 Tperun 3akoH HeroToHa 111 bubmmoteka LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaAroreHus. Cuna

11 TshxectH. [lepBas kocMuyeckas butmmorexa [IOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tea https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadounuent tpenus.

13 Cuna CEHpOTI/IBJIeI?I/Iq:I npu ,Z[BI/IE(CHI/II/I bubmmorexa [IOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH UJIH ras3e
[TocTymarenbHOE ¥ BpamaTeIbHOe

14 JBIDKEHUE a0COIIOTHO TBEPAOTO TENa. bu6mmoreka [JOK
MowmenT cuibl. [1neuo cumbl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHUs TBEPAOro Tela
HNmnynsc maTepuaabHOW TOUKH,

15 CUCTEMbI MaTEPUAJIbHBIX TOUEK. bubmuorexa [JOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIlysibca. PeakTuBHOE ABUXKEHUE
PaboTta 1 MOIIHOCTH CHJIBI.

16 Kunernueckas 3Heprus MaTepuaabHON bubmuoreka LIOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHMHETHYECKOW 3HEPruu

17 ITorenunansHast SHEPrusl. Bbu6moreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTennmanpHas YSHEPTUs YIPYTO
neOpPMHUPOBAHHOU TIPYKUHBI.
[ToTeHIMaNBHAS YHEPTUs TeIa BOJIM3H
TOBEPXHOCTH 3eMJTH

https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIe U HEMOTEHLIUAJIbHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CHUJI C U3MEHEHUEM
MeXaHHYeCKOW YHEPTUu CUCTEMBI Tell.
3aKOH COXpaHEHHs MEXaHUYECKOU
SHEeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlabopatopnas padora «MccrnenoBanue
CBs3HU pa6OTBI CHJIbI C UBMCHCHUECM
MEXaHHYCCKOW SHEPrUH Telia Ha
MIpUMEpE PACTHKCHUS PE3UHOBOTO
KLyTa»

20

KonTtponsHas pabora mo reme
«Kunematuka. JlnnamMuka. 3aKOHBI
COXpPaHEHHS B MEXaHUKE)

2 HepenA
HOA6pA

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOU Teoprun. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U

B3aUMOJICH CTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUJKOCTEH
U TBEPIBIX TEN

23

Macca monekyin. KonmuectBo
BemectBa. [locrosunas ABoraipo

24

TennoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



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

Ienbcus

WUneansubnii raz B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TeMIeparypa Kak Mepa

26 CpeHel KMHETUYECKOU SHEPTUU bu6mmoreka [JOK
JBUKEHUS MOJIEKYJI. YPaBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneinpona

27 3akoH JlaapToHa. ['a30BbIE 3aKOHBI
Jlabopatopnas padora «HccienoBanue

28 3aBUCUMOCTH MEX]Y MapaMeTpaMu
COCTOSIHMSI pa3peKEHHOr 0 ra3a»

29 H3omporecchl B UjieadTbHOM ra3e u uxX bubmuorexa [IOK
rpaduuecKoe npeacTaBicHUe https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 crocoOnI e€ n3mMmeHenus. KommaecTro bubmotexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrusi OAHOATOMHOT O H/1€alIbHOTO
rasa

31 Buasl Tenonepenaun bubmmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHast TEINIOEMKOCTD BEIIECTBA.
32 KommdecTBo TermoTsr mpu bubamorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenayde. AnnadaTHbIN Mpolece

33 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €O bubmorexa [IOK
MpUMEHEHHUE K U30IpoIieccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs npoiieccoB B bubmmorexa LIOK

npupone. Bropoii 3akon

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOAMHAMUKU

[Mpunnun aeiicteus u KI1JI TenioBoit

bu6moreka [JOK

35 MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KITJI

37 DKonoruyeckre mpodIeMsl
TEMJI0PHEPT ETUKU

38 O6o6maromuit ypok «MoekyspHas bubmuotexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbsHas pabora 1o Teme

39 «MonexymnsipHas ¢pusrka. OCHOBBI > Heaena bubmorexa [JOK

yp ' AHBapA https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI)

40 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuorexa IIOK
Wcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGco0oTHas 1 OTHOCUTEIbHAS

41 BJIAXKHOCTB BO3/1yxa. HachlleHHbIH bubmorexa [TOK

AYEA: H https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrannmueckue u

42 amopdHbIe Tena. AHH30TPONHUS bubmotexa [JOK
CBOMCTB KpHUCTauIoB. XKuakue https://m.edso0.ru/ff0c65f0
KkpucTaiIbl. COBPEMEHHBIE MAaTEPHAIIBI
[TnaBneHue u KpuCTAIIU3AIIHS.

43 YaenbHas Tel'IJ'I];())Ta nnaBJIe:I/I;I bu6amorexa [IOK

A ' https://m.edsoo.ru/ff0c6708
CyOiManus
bubmioreka [IOK
44 VYpaBHeHue TeroBoro damaHca
PABHCHIC TEILIOBOTo basar https://m.edsoo.ru/ff0c6820
DNeKTpHU3alus Tel. DIEKTPUYECKUN
przatt P bu6moreka [JOK
45 3apsia. JBa BUa 3IEKTPUUYECKUX

3apsiioB

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[IpoBOOHUKY, TUITEKTPUKH U

46 MOJYIIPOBOTHHUKHU. 3aKOH COXPAHEHHUS bubmorexa HOK
YHpOBOZ ' p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOT O 3apsiia
B3anmopeuncTBue 3apsaa0B. 3aKOH
47 Kynona. ToyeuHBIN DIIEKTPUUECKUU bubmorexa HOK
y ) ™ https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsk€HHOCTB 2JIEKTPUYECKOrO
48 noyist. [IpuHnun cyneprnosunuu bubmmoreka LIOK
JNEKTPUYECKUX ITONeH. JInHnM https://m.edsoo.ru/ffoc6df2
HaNPsKEHHOCTH
PaboTa cuit 3eKTpOCTaTHYECKOTO
49 oy, [Torennuan. Pasnocts bubmrorexa ITOK
' ' https://m.edso0.ru/ff0c6f00
IMOTEHIUAJIOB
IIpoBOIHUKN M TUDIIEKTPUKHU B
50 3J'IpeKT OCTATHYECKOM nonIe bubmiorera TTOK
p ' https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi mpOHUIIAEMOCTh
bu6moreka [JOK
51 DnexrpoéMrocTh. KoHmencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb MJIOCKOTO
52 KOHJEHCATOpa. DHEPrus 3apsHKEHHOTO bubmorera HOK
pa. P P https://m.edsoo.ru/ffoc72c0
KOHJIEHCATOPa
53 JlabopatopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
[IpyuHIMDI ACCTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOMTUPOBAJIBHOTO
54 amnmapara, CTpyHHOI0 IIpUHTEpa.

DJIEKTPOCTATHYECKAS 3AINTA.
3azemiieHUEe 3JIEKTPOIpuOopoB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

95

DNEeKTPUYECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnportusiienne. 3akoH Oma st
ydacTka 1enu

56

[TocnenoBarenbHOE, MapaiebHOE,
CMEIIaHHOE COeTMHEHHE
npoBoaHUKOB. JlabopaTopHas paborta
«M3yyeHne cMEIaHHOT O COEeMHEHHS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIIHOCTB 3JIEKTPHUYECKOTO
ToKa. 3akoH [[xoynsa-Jlenua

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

58

3akon Oma J171s1 TOJIHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C ncTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTHUBIICHUS

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbiii ypok. KoHTponbHas
pabota o Teme "DnekTpoauHamMuKa’ /
Bcepoccuiickas npoBepouHas pabora

2 Hepgens
anpens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuii ypok
«DnexTpoauHamMukay / Becepoccuiickas
pOBEpoOYHast padboTa

2 HegenA
anpens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAS TPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COIPOTUBJIEHUSI METAJJIOB OT
Temriepatypbl. CBEpXIpPOBOJIUMOCTh

62

DNEKTPUYECKUHU TOK B BaKyyMe.
CBouCTBa 2JIEKTPOHHBIX TyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

[TomynpoBonHUKY, NX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBOKWCTBA

bu6mmoreka [JOK

63 p—n-nepexoxna. [1oaynpoBOAHUKOBbIE 1 https://m.edsoo.ru/ffOc84ae
pUOOPHI
DNEKTPUIECKUU TOK B paCTBOpax U

64 pacriaBax 3JEeKTPOJIMTOB. 1 bubmmoreka [IOK
DJIEKTPOIUTUUECKAs TUCCOLHAIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKUU TOK B razax.

65 CamoCTOSITEIbHBIN 1 1 bu6moreka [JOK
HECaMOCTOSITENIbHBIM pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Tna3ma
DnexkTpudeckue npuoopsl U

66 YCTPOHCTBA U UX MPAKTUYECKOE 1 bubmmorexa [IOK
npuMeHneHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3ormacHOCTH
KonTtponbshas paborta o reme
«Qnekrpocratuka. [locTossHHBII 2 HepenAa bu6mmoreka [JOK

67 . 1
JNEKTPUYECKU TOK. TOKH B mas https://m.edsoo.ru/ff0c8a8a
pPa3IUYHBIX CPeax»

68 PesepBHbIii ypok. O000maronmii ypok 1 bubmotexa [JOK
no remaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:enuﬂ :)Igg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopneiicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HcciengoBanue ercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuna Jlopenna. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papages

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. 1C caMOMHIYKIUH.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs Ne€4Yb

10

O6o6maromuit ypok «MarautHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

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

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

2 HepenA
OKTAbpA

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl TPpy3a»

14

Konebatensupii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
Briny1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennpid TOK. CUHYCOUIATTbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaNpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUH 3JIeKTponepenay

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

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJCTBE DJICKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
3JIEKTPO3HEPTUHU B TOBCENHEBHOU
KU3HU



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

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTs. [lIkana brtamorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBs3U. Paanonokanus
25 KontponeHas pabora «Konebanus u 1 Hepena bubmuorexa IIOK
BOJIHBI» neKkabps https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
ToueyHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxenue. [IpenenbHbin bubmuorexa [IOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTess NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenue nzodpaxkeHuit B bubmmorexa [IOK



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

smuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnne JUH35I

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 WNurtepdepenmnus ceera. Judpakus bubmuorexa [IOK
cBeta. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
YCIIOBUS KX 0€30MaCHOTO MPUMEHEHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIacCHUYeCKOW MeXaHuKH. [TocTynaTel bubmotexa [JOK
CHenuaJbHOH TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3ame[yieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTUIel. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPrHUs OKOS
KonrtponeHas pabora «OnTHKa.
39 OCHOBBHI ClIelIMaTIBLHON TEOPUH > Hepens bubmrorexa ITOK
AHBapsA https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIBHOCTH»



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

®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAHUE
bu6moreka [JOK
41 .0 A.T.
porosperra. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hotoddpdexra. YpaBHEHHE
42 31/1“HLHTeI(£Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Jasnenne cBeta. OnbiTh I1. H.
43 JlebeneBa. XUMHUUYECKOE JEUCTBUE bubmrorera TTOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
CoJIHEeUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «JIeMEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITEI
46 Pesepdopaa no paccessHuio o-4acTu bubmorexa HOK
PROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIaTR! HOpa https://m.edsoo.ru/ff0dOafa
Hznyuenne u noriomieHne (OTOHOB
48 II 1/131:3 €X0JIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosnHoBbIe cBOMCTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpouiis. KopnyckynsipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

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

o1

CaownicTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiusHue
pasiOaKTUBHOCTHU Ha JKUBbIE
OpPraHu3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3zotonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyeHue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B SIpE.

S nepubie peakuuu. SAnepHbid
peaxTtop. [IpoOieMbl, mepcreKTHBHI,
HKOJIOTHYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKH

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

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
perucTpanuu 3JIeMEeHTapHbIX YaCTHII.
Kpyraslii cton «®yHaamMeHTalibHbIE
B3anMoJercTBUA. EMUHCTBO
(bu3HYEeCKOW KapTHHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanel pa3BUTHS aCTPOHOMUHU.
[IpukianHoe U MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMUU. Bujg
3Be€3HOro Heba. Co3Be3nus, ipKue
3BE3JIbI, IJIAHEThI, UX BUAUMOE
newxenne. CotHeyHast cCHCTEMA



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

56

Connne. ComHeyHass akTUBHOCTD.
Ucrounuk sneprun ComHia u 3BE€31

57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 3B€311. CoBpeMeHHbIE
MIPEICTaBICHUS O MPOUCXOXKIECHUHU U
sBosrroriy COJIHIIA U 3BE3]

58

Mneunsii [1yTe — Hama [ManakTuka.
[Tonoxenue u neuxenne ConHua B
lNanaktuke. ["anaktuku. YepHsie
JBIPBI B SIIPAx TAJIAKTHK

59

Bcenennas. Pazberanne raiakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHuUeE.
MertaranakTuka

60

Hepeniennsie mpo6aeMbl aCTPOHOMUU

61

KonTponbsHas pabora «1eMeHTHI
ACTPOHOMHH M aCTPODUZHKI

4 HepenA
anpens

62

O6o0maromuit ypok. Pons ¢pusuku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJOIrHIECKOM, COIIUAILHON 1
ATHYECKOM cpepax AesTeTbHOCTH
YeJIoBEKA

63

O6o0maromuii ypok. Poibs u mecTo
(U3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOW HAyYHOM KapTHHE MHUpa

64

O6o6maromuii ypok. Ponb




(bU3NIECKOI TeOpHH B (POPMUPOBAHUN
MIPEICTABICHUH O (PU3HUECKOM
KapTUHE MUPa

O6o06maromuii ypok. Mecro
65 ¢bu3nyeckoil KapTHHBI MUpPa B 001IEM

psaay COBPEMCHHBIX €CCTCCTBCHHO-
HayYHBbIX Hpe)ICTaBJ'IeHI/Iﬁ O Impupoac

66 PesepBHblil ypok. MaraurtHoe nozise.

DNeKTpOMarHuTHAsT HHIYKIIHS

PesepBHbIit ypok. Ontuka. OCHOBBI
67 CHeIHaJIbHOU TCOPHH
OTHOCHTEIbHOCTH

Pesepnblit ypok. KBanToBast gpusuka.
68 DNeMEeHTbI ACTPOHOMUU U

acTpopu3nKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

CUCTEMA OLHEHKH JOCTUXEHUSA OBYYAIOLIINMMHUCHA
IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHMUA

OBPA3OBATEJIBHBIX ITPOI'PAMM HA YPOBHAX OCHOBHOI'O
OBILIEI'O U CPEJHEI'O OBLIEI'O OBPA30OBAHUA

YUYEBHBIN MPEJIMET «®HU3UKA»

B cootBerctBUM ¢ TpeOoOBaHUAMH  (PelepPANTBHBIX TOCYAAaPCTBEHHBIX
oOpa3oBaTeNbHBIX  CTAHIAPTOB OOHIEr0  00pa3oBaHUSl  OLEHKA  y4eOHBIX
JOCTIDKCHU T0 (U3HWKEe, KaK U 10 JAPYruM Y4eOHBIM TpeaMeTaM, peaan3yeT
CUCTEMHO- I€SITEJIbHOCTHBIN, YPOBHEBBIN M KOMIUICKCHBIA MOIXO/bI.

[Inanupyembie pe3ynbTarbl MO (U3HKE MOXKHO OOBEIMHHUTH B HECKOJIBKO
TPYIII:

1) oceoenue  nomwamuiinoco  annapama  (ACNOJB30BAHWUE  TIOHSTHH,
pacro3HaBaHuE SIBJICHUHM, OMMCAHUE SIBJICHUM MPU MOMOIIH (PU3UYECKUX BEIUYHH,
HCITOJIb30BaHUE 3aKOHOB IS XaPaKTEPUCTUKH MPOIIECCOB, paboTa ¢ MOJIEIISIMH);

2) opmuposanue memooonocuueckux ymenuii (OCBOGHHE METOIOB
HAYYHOT'O MMO3HAHUSI, TTPOBEJICHUE OMBITOB MO HAOIIOJACHUIO (PU3HUECKUX SIBJICHUM,
MPOBEJICHNE TPSIMBIX M KOCBEHHBIX H3MEPEHUM, HWCCICIOBAaHWN 3aBHCHMOCTEH
(bU3UYECKUX BEIIMYMH, COOJIOJICHHE IMpaBUJI OE30MacCHOTO Tpyaa Mpu padoTe ¢
71ab0paToOpHBIM 000PYIOBAaHUEM ),

3) pewenue kauvecmeenuvix u pacuemmuvix 3a0ay (OOBSICHEHUE SBICHUN U
MPOIIECCOB, TPUMEHEHUE TEOPETHUECKOT0 MaTepraia JJisd PEIIeHus 3a1a4);

4) nonumanue NPUKIAOHO20 3HAYEHUS NOAYYEHHbIX 3HaHuti (YMECHUS
NPUBOJIUTh  MPUMEPHI MPAKTUYECKOI'O HUCIHOJb30BaHUS (PU3UYECKUX 3HAHUW B
MOBCETHEBHOW JKM3HHM, XapaKTepU30BaTh MPUHIUINBI JACHUCTBUS HW3YUYCHHBIX
npuOOpPOB, TEXHUYECKUX  YCTPOWCTB M  TEXHOJOTMYECKHUX  TPOIECCOB,
pacrno3HaBaTh (PU3NYECKUE SIBJICHUIB OKPYXKAIOUIEH KU3HH );

5) ymenue pabomamv ¢ un@opmayuen Guzuuecko20  COOePIHCaAHUsL
(KpUTHYECKHU QHATM3UPOBATh HUHQPOPMAIMIO, TIOJIY4aEMYI0 U3  Pa3HbIX
HMCTOYHUKOB, POPMYIUPOBATH U apTyMEHTHPOBATH COOCTBEHHYIO TTO3UIIHIO).

Yuuremo Ha ocHOBaHMH npennokeHHoro B @PII mepeuns nmpeameTHbIX
pe3ysibTaToB  HE0OXoauMo  cHOpMHpPOBATH  TEMATHYECKHWE  IJIAHUPYEMbIE
pe3yNbTaThl ISl KaKIOW TEMbl M BHYTPH KaXJOTO pe3yjbTaTa COCTaBUTH

nepeueHb yYMEHUH, (OpMHpPOBAHHWE KOTOPBHIX B COBOKYIHOCTH OOECIEYHBAET



JAOCTHKCHHUC INNIAHUPYCMOI'O PC3YyJIbTATd U CIIYIKUT OCHOBOH JJIA n01[60pa SaHaHI/Iﬁ

OLICHOYHBIX MPOLETYD.

BI/IIH)I BHYTPHIIKOJBHOI'O OLICHUBAHUA

Ha Bcex ypoBHsX 00miero o0pa3oBaHus BBIICISIOT ABE OOJBIINE TPYIIIHI
OLICHUBAHUS: BHYTpEHHEE (BHYTPUIUKOJIbHOE) OLEHHWBAHME W  BHEIIHEE
olleHMBaHWe  (rOCylapCTBEHHass  WTOrOBas  aTTecTalus,  BCEPOCCHIICKUE
IpOBEpPOYHbIE  pabdOThl, MOHUTOPUHIOBBIE  HUCCIEAOBAHUA  (penepabHOrO,
PETMOHAIBHOIO YPOBHEM).

BHyTpumikonpHOe  OLEHUMBAaHUE [pEAHA3HAYACTCS I OpraHM3aluu
nporecca oOydeHusT B KJacce IO Y4YEOHbIM TMpeIMETaM U Pperyjimpyercs
JIOKQJIbHBIMU aKTaMu 00pa30BaTEIbHON OpraHu3aluu.

K BuZaM BHYTPHUIIKOJIBHOIO OLEHUBAHMS MPEIMETHBIX pPE3yJIbTaTOB
OCBOEHHS 00pa30BaTEIbHBIX IPOrPAMM OTHOCSATCS:

— CTapTOBasl IMAarHOCTHKA, HAIllpaBJIEHHAs Ha OLEHKY OOIIel rOTOBHOCTH
oOy4arorerocst K 00y4eHHI0 Ha JaHHOM YPOBHE 0Opa30BaHMS;

— TeKylllee OIEHUBAHHUE, OTpPa)Xarollee WHIWBUIYAIbHOE MPOJBHKECHHE
00y4aroIIerocsi B OCBOCHUH MPOrpaMMbl y4eOHOTr0 MPEeAMETa;

— TEMaTUYECKOE OLICHMBAaHWE, HAINPABJICHHOE HAa BBIABICHHE U OLEHKY
JOCTHXKEHUSI 00pa30BaTEIbHBIX PE3YIbTATOB, CBSI3AHHBIX C U3YUEHUEM OTAEIIbHBIX
TEM 00pa30BaTEIbHON IPOrPaMMBIL;

— TPOMEXYTOUYHOE OLIEHMBAHUE MO UTOraM HM3y4YEHHUsS KPYMHBIX OJIOKOB
o0pa3oBaTeNbHOW MPOrpaMMBbl, BKJIIOYAIONIEH HECKOJIBKO TEeM, WM 1O
(OpMUPOBAHUIO KOMIUIEKCHOI'O 0JIOKa y4EOHBIX 1eHCTBUM;

— WTOTOBOE OLEHUBAaHUE pPE3YyJbTAaTOB OCBOEHUS 00pa30oBaTEIIbHOM
POrpaMMBbl 32 Y4€OHBIN TOJ.

OnHa U3 CyHIECTBEHHBIX 3a/ady TEKYIIEro M TEMAaTHYE€CKOrO0 KOHTPOJIS —
HOJrOTOBKA O0Y4YaOIIMXCS K MPOMEXKYTOUHONM U UTOTOBOM OLIEHKE (32 YETBEPTb,
MOJIYro/ie, B KOHIIE y4yeOHOro ronaa). B maHHBIX pekoMeHAalusaX pedb UAET O

TCKYIICM OLICHNBAHHU.

Texyuiee oueHnBanue



Texyimiast oOIEeHKa BKIIOYAET MEPUOJUYECKHE MPOLEAYpbl  OLIEHKHU
WHIUBUYaJTbHOTO TIPOABMKEHUS OOYYaroIerocss B OCBOSHHHM IPOTPAMMBI
yuebHoro npeamera «Pusnkay. Pe3ynpTaTel TEKyIIeH OLEHKH SBISIOTCS OCHOBOM
JUTS MHIUBUyamu3allid y4eOHoro mporecca. Tekymias OIeHKa MOXET ObITh
dbopmupyromieii, noaAepKUBAIONICH W HAMpaBISIONICH ycuius 0oOydaromierocs,
BKIIIOYAIOIIE €ro B CAaMOCTOSITENbHYIO  OIICHOYHYIO  JESTeNbHOCTh, W
JIMAarHOCTUYECKOM, CIMOCOOCTBYIONICH BBISBICHUIO W OCO3HAHHIO YUYUTEIEM U
OOy4JarIMMCSl CYIIECTBYIONMUX MpoOsieM B oOydeHuu. Tekyiiee OICHHUBAHUE
MOXXET MPOBOAUTHCS HA KaXJOM YpPOKE W BBISBISATH JAOCTUXKEHUS OTIEIbHBIX
OO0 y4JaroIIMXCs B MPOIIECCEe U3yUeHUs YIeOHOro MaTepuania.

B Tekymieil orieHKe UCIONIBb3YIOTCS pa3iMuHble POPMBI U METOJIbI POBEPKU
(YCTHBIE U TMCHbMEHHBIE ONPOCH HA YPOKaX, KPaTKOBPEMEHHBIE CAMOCTOSTEIIbHbIC
paboThl, JOMalIHHWE pabOThl, HHAMBUAYAJbHBIE U TPYIIOBBIE MPOCKTHHIC
UCCIIeIoOBaTeNbCKUE pPaboOThl, caMO- M B3aUMOOIICHKA, pEeQIICKCHUs, OIICHOYHBIC
JUCTBl ¥ JIPYTUe) C y4eToM OCOOEHHOCTeW ydeOHoro mnpeamera «DPusnkay u
METOJUKHU MPETIOAABAHUS, PEATU3YEMON YUUTEIIEM.

JI71s1 yCTaHOBIIEHHSI YPOBHSI OCBOEHUSI O0YYAIOIIMMUCS KaKJI0M TEMBI Kypca
MPOBOJIUTCS TEMATUUYECKasi TUAarHOCTHKA (OI[EHKA).

JluarHoctuka — CIoco0 MOJy4deHUs: M3MEpsSEeMbIX ToKazareiiell oO0y4ueHus,
oOecrneunBalOUX OOBEKTUBHOE U BCECTOPOHHEE H3yYEHUE YCIOBUH U
pe3yabTaTOB y4eOHOro Mpoliecca, crnocod MPOsICHEHHsI BCeX U3MEHEHHH, KOTOpbIe

MPOUCXOAATB IMO3HABATCIIbHOM ITPOLCCCE.

OueHnBaHue YCTHOT O ONPoOca

B ®PII no yuebHOMY nipenmery «Du3nKa» NepedrucieHbl BCe NPeIMETHbIE
pe3ynbTaThl, KOTOPbIE JOJDKHBI OBITH OCBOEHBI W KOTOpbIE BBIHOCSATCS Ha
TEMAaTU4YECKUM U WTOrOBBIM KOHTPOJIb, B TOM YHUCJI€ U HAa TOCYAAPCTBEHHYIO
UTOTOBYIO aTTECTALUIO.

Hcnonb30BaHUE HAy4YHBIX TMOHSATHH, M3YyYEHHBIX (U3NYECKUX BEIUYUH U
3aKOHOB OLICHMBAECTCSA B IPOLIECCE OINMCAHUA U XapAaKTEPUCTUKU CBOWCTB TEI U
busnueckux siBIeHUN. B pamkax Tekyied MpoBEpKHU IIesecoo0pa3Ho ISl BCeX
BHOBb BBOJIUMBIX (DOPMYIT U 3aKOHOB OOpaiiarh BHUMAaHHUE Ha:

— IIOHHUMAaHHC (pPISI/I‘IeCKOFO CMBICJIa HCIIOJIB3YEMBIX  BCJIIMYWH, HX



0003HAUEHUS U €IUHULIBI PU3NUECKUX BEIUUNH;

— TIOHUMAaHHUE CIIOBECHON (POPMYIMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH,
BBIPAKEHHOU (pOPMYIION;

— 3HaHWE MATEeMaTHUYE€CKOTO BBIPAKEHUS 3aKOHA, (POPMYII, CBSA3BIBAIOLIUX
JaHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYUHAMU;

— YMEHHE CTpPOUTh TIpaduKH HM3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX
BEeIMYMH. B pamkax ycTHOro ompoca B MpPaKTHKE Yy4uTeNs (PU3UKHU IMIHPOKO
NPUMEHSIOTCST  «KapTOUYKW» (U3MYECKOM BEIUYMHBI, (PU3NYECKOr0 3aKOHA,
¢usnyeckoro mnpuOopa WIM YCTPOWCTBA U T.A., KOTOpBIE SBISIOTCS IS

00y4aroIIerocsi CBOEro poja MHCTPYKIMEH (MJIaHOM) JJii TIOCTPOEHHUS TMOJIHOTO

OTBC€TA.
Ilpumepovl kpumepues oyeHusaHUsA YCMHbIX ONPOCO8
3ananue Kpurepuu nJ1s1 oieHUBaHUs MOJHOTHI OTBETA
Onucats no MmIany 1)  Kaxkoe CBOMCTBO TeJ WM SBJICHUIN XapaKTepHU3yeT JaHHas

(usMUecKyIo BenuuuHy | BEIHYHHA?
2)  OmnpeneneHue pU3NYECKON BETMYHHEL

3) ®opmyna cBSI3MIAHHON BEMHMUUHBI (Tpaduku
3aBUCHMOCTEN ).

4)  EnuHWIBI BeITMYHMHBI B MEXIYHAPOAHOH CHCTEME €AMHHII.
5)  IIpubop/crocoObl H3MEpeHHs BEIUUUHbBI

Omnwucate 1o niaaHy 1)  CnoBecHas GpopMyIMpOBKa 3aKOHA.
(buznyecKuil 3aKoH 2)  MaremaTtiyecKkoe BhIpaKeHHE 3aKOHa.

3) Ha3BaHueu eqUHMIIBI K3MEPEHUS BCEX BEIUYHH, BXOIAIINX
B 3aKOH.

4)  OnbIThl, HOATBEPXKIAIOIIUE CIIPABEIJIMBOCTh 3aKOHA.
5)  IIpumepsl npuMEHEHHUs 3aKOHA Ha MPAKTHUKE.
6)  VcaoBus (rpaHuIlbl) TPUMEHUMOCTH 3aKOHA

Onucatsb no mia"ny 1)  Ilens ombira.

(bu3nIecKuii 2)  Cxema ombita.

(ucropruyeckuil) OnbIT 3)  YcnoBus, IpU KOTOPBIX OCYIIECTBISCTCS OIBIT.
4)  Xog ombita.

5)  PesynbTaT ombiTa (ero MHTEPIPETALLHS)

Omnucats no MmiIany 1)  Hasuauenue ycTpoiicTBa.
busnueckuit mpudop/ 2)  Cxema ycTpoiicTBa.
YCTpPOWCTBO 3)  IlpuHummn neicTBHs YCTPOUCTBA.

4)  TlpaBuia MoJib30BaHUS YCTPOMCTBOM H €r0 MPUMEHEHHE

KpI/ITepI/IeM OLICHKHA U 1ICPEBOAA B OTMCTKY YCTHOI'O OTBCTA MOKCT CIYKUTh



HaJIM4YKE U NMPaBUILHOCTD 3TUX 3JIEMEHTOB, 0003HAYEHHBIX B IIJIaHE.

OTMeTKa«S) BBICTABIISIETCS 32 BEPHOE MPEACTABICHUE BCEX DJIEMEHTOB,
BXOJISIIIIUX B TUIAH OTBETA.

OTMeTKa«4»BBICTABISAETCS, COOTBETCTBEHHO, TPU HAJTMYUHU HETOYHOCTH B
OJIHOM M3 DJIEMEHTOB OTBETA WUJIM MPU OTCYTCTBUU OJHOTO U3 DJIEMEHTOB.

HwxHsist rpanuiia orMeTkH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM
BEPHO MpeCTaBIeHO HE MeHee 60% AJIEMEHTOB OT MOJIHOTO OTBETA.

OTMeTKa «2» BBICTABJISETCA, €CJIM OOYUAIOUTUNACS HE PACKPBIBAET OCHOBHOE
cojlepkaHue Martepuana (rmpeacraBieHo MeHee 60% dJIeMEHTOB OT IOJHOIO
OTBETA).

AHQJIOTUYHBIE  KPUTEPUU MOXKHO HCIOJIb30BAaTh JJISI  OLICHUBAHMS
KPaTKOBPEMEHHBIX KOHKPETHBIX MUChbMEHHBIX 3aJ]aHUN TIPU OpPTraHU3aIluu PadOThI
C MaTepHaioM y4eOHHUKA.

OnenuBanue NMCLMEHHOI 0 ompoca

Ha 6a3e ocBOeHHBIX 3HAHUU (BETUYMH, (GOPMYJ, 3aKOHOB) LIEIECOOOPA3HO
NPEIJOKUTh NMUCbMEHHbIE 3aJaHMA C KPATKHM OTBETOM HAa ONMCAHUE U
XapPAKTePUCTUKY CBOWCTB Tejl M (PU3HYeCKHUX sBJeHuMH. Takux 3amaHuii
0a30BOr0 M TIOBBILIEHHOTO YPOBHEW CJIOXHOCTM B HMEIOIIEMCS apceHalie
JTUIAKTUYECKUX CPEJCTB JOCTATOYHO MHOTO (33JlaHus ¢ KpaTKUM OTBETOM B BHUJIE
uudpel WK YKcaa, HA MHOKECTBEHHBIN BBIOOP, HA COOTBETCTBHUE AJIIEMEHTOB JIBYX
MHOXXECTB, Ha 3alloJiHeHHe mnponyckoB). Haubonee pacnpocTpaHeHHBIMU
ABIIIIOTCS 33J]aHUSI HA BBIUMUCIICHUE BEJIMYMHBI B PA3JIMYHBIX CUTYalUsSIX, KOTOPbIE
MIPOBEPSIOT YMEHUS HCTIOIh30BaTh Pa3IUIHbIC (DOPMYIIBI U 3aKOHBI B CTAHIAPTHBIX
y4EOHBIX CUTYyalHsIX.

B kayecTBe crnenyroniero mara y4uTenaro HEOOXOAMMO MoAo0paTh 3aJaHusd,
MIOCTPOEHHBIE HA KOHTEKCTE KU3HEHHOW CUTyaluu. PexoMeHyeTcs UCoab30BaTh
KOHTEKCTHBIE 33JjaHusl M0 padoTe ¢ rpaduKoM, TaOJIMLEH WM CXEMOHM, KOTOpbIE
NapajjieIbHO € MPEIMETHBIMH YMEHHUSMHU MpeanoiaraoT (pOpMUpPOBaHHE U
OLICHKY YHHUBepcaibHbIX yueOHbIX aeictBuil (YY) mo pabore ¢ undpopmaiuei:
YTEeHHWE U TTOHMMaHue MHMOpMaluu (HarpuMep, HaxXOXJICHUE 3HAUCHUN BEJIMYUH
no rpaduky), TOHMMAHWE W HHTEepHperauus uHPopmaruu (HampuMmep,
COOTHECEHHE YYacCTKOB IpaUKOB C (PU3UYECKUMHU IPOLECCAMH, KOTOpPhIE OHU

OTPaAXKAKOT, OIIPCACIICHUC XapaKTCPpa N3MCHCHUA BCIIMYUH HA OTACIIBHBIX YYaCTKax



rpaduka, npeoOpaszoBaHue HHPOPMAIMU U3 TaOJMIBI B Tpapuk U T. 1.) H
npuMeHeHue rpapuyeckod MH(GOpPMALMK B M3MEHEHHOW WM HOBOM CHUTYallUH.
JIns oueHWBaHWS YMEHUW BBIOJHATH 33[JaHUS HA OMUCAHUE U XapaKTEPUCTUKY
CBOMCTB Tel W  (U3MYECKUX  SBICHHH  1eecoo0pa3HO  IPOBOJUTH
KPaTKOBPEMEHHBIE MPOBEPOYHBIE TECTOBbIE PpadOThHI, cojaeprKalue 0a3oBOro u
MOBBILIEHHOTO YpOBHEHN cliokHOCTU. KonnuecTBo 3agaHuil B paboTe 3aBUCUT OT
TUIA BKJIFOUEHHBIX 3aJlaHU U OT BPEMEHHU, OTBOAMMOMY Ha BBIMIOJIHEHUE TECTA.
Hanpumep, ans paborsl Ha 15 MuHyT 3TO0 MOryT ObITH 3—4 3amaHus 06a3zo0BOTrO
YPOBHS CIOKHOCTH C KpaTKUM OTBETOM B BHUJIE YMCJA WJIM HAa COOTBETCTBHE U 2
3aJ]aHMsl TIOBBIIIEHHOTO YPOBHS CI0KHOCTH Ha MHOXKECTBEHHBII BBIOOP.

[IpumepHas mikama mnepeBoja Oamia B OTMETKY (pa3palaTbhiBaeTcs B
o0pa3oBaTEIbHON OpTaHU3AIINH ):

HIDKHUM MOPOT OTMETKH «5» COOTBETCTBYET MOydeHU0 He MeHee 80% oT
MaKCHMAaJILHO BO3MOJKHOI'0 Oauia;

HVDKHHM IIOPOT OTMETKH«4»  COOTBETCTBYET MOJIydeHUI0O He MeHee 60%

OT MaKCHMaJILHO BO3MOXKHOI'0 Oaa;

HWKHUM TOpOr IIKOJbHOH OTMeTKM «3» ompexaenserca Oamiom,
COOTBETCTBYIOILIUM BBIMOJIHEHUIO 33JJaHUI 0a30BOr0 YPOBHS CJIOKHOCTH HE MEHEE
yeMm Ha 60%;

OTMETKA «2» COOTBETCTBYET BBINOJHEHUIO MeHee 4eM 60% 3amaHuii

0a30BOT0 YPOBHSI CIIOKHOCTH.

OpHuM U3 BaXXHEUIINX Pe3yJIbTaTOB OOyueHUsl (PU3HKE SBISIETCS pelieHue
KAa4YeCTBEHHBIX H PAaCcYeTHBIX 3a1a4.

Pemenust KauecTBEHHBIX 3aJad IPEACTaBISAIOT COOOW paccyXIeHus,
COCTOSIIIME M3 psla CBA3AHHBIX JPYyr C JAPYIOM NPUYMHHO-CIEICTBEHHBIMH
CBA3SIMHM YTBEPKICHHUM, KOTOPBIE NOAKPEIUISIIOTCS CCBUIKAMM Ha CBOMCTBA
SBJICHUM, (QOopMysbl U 3aKOHBL. PelieHue pacueTHBIX 3afad — TaKKe 3alluCh
JOTMYECKHU CBS3aHHBIX YTBEPXKICHUH, HO MPEICTaBICHHBIX B BHIE (OpMYyI,
MaTeMaTUYeCKUX PpeoOpa3oBaHUi U BEIUUCICHUM.

Kputepuu oneHuBaHusl KauecmeeHHblX 3aJad JTOJDKHBI Oa3upoBaTbcs Ha
BBIJICIICHUU CIIEAYIOIIUX 3JIEMEHTOB PEIICHUS:

1) OO6ocHOBaHHE OTBETA, COCTOSIINECE M3 HECKOJBKUX JIOTHYSCKUX IIAroB ¢



yKa3aHWeM Ha CBOWCTBAa SBJICHWH, (OpPMYJIbl WJIM 3aKOHBI, KOTOpHIE
MOJTBEPKAAIOT BRICKa3aHHOE YTBEPK/ICHHUE;

2) yka3aHWEe Ha CBOMCTBa SIBICHUH, (OPMYIBI WM 3aKOHBI, KOTOPBIE
MOJTBEPKAAIOT BBICKA3aHHOE YTBEPKJICHHUE;

3) OTBeT Ha MOCTABJICHHBIHN B 3a]1a4€ BOMPOC.

[TockonpKy MoNHOE OOBSCHEHUE MPEAINOoNaraeT MoCTpoeHue He MeHee 2—3
JIOTUYECKUX LIArOB C ONOPO HAa HE MeHee 2—3 M3Y4YeHHBIX CBOWCTBA (PU3UUECKUX
ABJICHUN, (U3MUECKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEH, TO MpHU OLEHUBAHHUU
1[€JIeCO00Pa3HO BBIICISATh B PEIICHUH KaueCTBEHHBIX 3aj]au MOJHOCThIO BEPHOE
pelIeHre, KOTOPOE COAECPKUT BCE HEOOXOIMMBIE JIEMEHThI, U YaCTUYHO BEPHOE
pelieHre, KOTOpO€ OLEHUBACTCS 10 NPUHIMIY BbIUMTaHUS OauioB 32
OTCYTCTBYIOIIIIE HEOOXOAMMBIC D3JIEMEHTHI TMOJHOro oOocHoBaHus. [lpu
OLICHMBAaHUHU pEUICHUS KAueCTBEHHBIX 3aJlad PEKOMEHAYETCS HCIOIb30BaTh
00001IeHHbIE KpUTEpUN OlleHMBaHMs Takux 3agaHuili B KM OI'D (Ha ypoBHe
OCHOBHOro obOmiero oopazoBanusi) u KNMIM EI'D (Ha ypoBHE cpeaHero oOuiero
oOpa3oBaHusi) 1o PuU3MKe.

Kputepun  oueHuBaHusi  pacuemuvlx  3aJad  OCHOBBIBAIOTCA  Ha
OOLIENPUHITOM B METOJMKE 00ydeHHs (PU3UKE IIaHE PEIICHUs PacCUETHBIX 3a/1ay,
KOTOPBIM BKJIFOUAET CIEYIOLIUE AIEMEHTHI:

1) pabora c yclioBHMEeM 3alaud: 3amuch «JlaHo», BKIItOYas JaHHBIE W3
YCIIOBHUSA 33/1a4U U CIIPABOYHBIE BEJIMUYHMHBI, HEOOXOIMMBbIE JJIs PEIICHUS 3aauH;

2) obocHOBaHHE (U3MYCCKOW MOJEIH: MPEACTABICHUE PUCYHKA, €CIIH 3TO
HEOOXOMMO [IJIsl TMOHUMAaHMs (PU3UYECKON CUTyalluM, YKa3aHHE Ha TO, KakKue
SBJICHUS WM MPOLECCHl PAacCMATPUBAIOTCS, KAaKHE 3aKOHOMEPHOCTH MOXKHO
UCTIOb30BaTh AJISl PEUICHUS 337aud U 4YeM MOXKHO MpeHeOpedb, YTOObI CUTYyalus
oTBeuasa BEIOpaHHOW MOJIENH;

3) 3ammch BceX HEOOXOMUMBIX JUIS PEIICHHS 33]Ja4H 3aKOHOB U (DOPMYIT;

4) mpoBeJcHHE MaTeMaTHYECKUX MPeoOpa3oBaHUIl U PACUETOB, MOTYICHUE
OTBETA;

5) mpoBepka OTBETa OJHUM W3 BHIOPAHHBIX CIIOCOOOB (HAIIpUMEp, C yI4EeTOM
NPOBEPKHU €IUHULl U3MEPEHUS BEJIMUHH).

Pemenne pacuerHol 3aauM OLEHMBACTCS MO IMHUCBMEHHOMY OTBeTy. Kak
IPaBUJIO, BCE IYHKTHI, KpoMe€ OOOCHOBAaHUS MOJENH, BXOASIT B IMHUCBMEHHOE

pelieHne M 00s3aTeNbHO TPEOYIOTCS OT OOYYarOMIMXCS TPU PEUICHUU JIFOOBIX



3a7a4. A aHajaW3 YCIOBHS 3a7aud, BBIOOP MOJECIH M HEOOXOIHMMBIX YpaBHEHHM
OOBIYHO TPOTOBAPUBACTCS TOJBKO YCTHO. [lpm OSTOM Tmpw TOBTOpEHHH
OHOTHUITHBIX 3a7]ad €r0 MHOTOKpPaTHO HE O3BYYMBAIOT, U y OOyYalOIIMXCS HE
BBIPA0ATHIBACTCS YMECHUE TPOBOAMTH MOJHBIN aHAIN3 (PU3NYECKUX IMPOIECCOB U
000CHOBBIBaTH BHIOOP 3aKOHOB U (Gopmyn. [loaTomy Anis TEKyIIero olneHWBaHUS
1eNIecO00pa3HO M ATOT MYHKT BKJIIOYATh B NMHUCHBMEHHBIA OTBET XOTS OBl B BHJIC
HEOOJIBIINX KOMMEHTAPHEB.

[Tpu olleHMBaHUM MUCHMEHHBIX PELICHUI PACYCTHBIX 3374 PEKOMEHTIYETCs
0 BO3MOXXHOCTM Ha BCEX OJTalax WCIOIb30BaTh OOOOIIEHHBIE KPUTEPHH
oueHuBaHusi Takux 3amaHuii B KM OI'D (Ha ypoBHE OCHOBHOTO OOIIEro
obopazoBanusi) 1 KM EI'D (Ha ypoBHE cpemHero oOmiero oOpa3oBaHWs) IO
¢busuke. Crnenyer oOpaTUTh BHUMaHHUE, YTO COTJIACHO OOOOIIEHHBIM KPUTEPHUSIM
['MA pacueTHas 3a7ada HE CUMTAETCS PEUICHHOM, €CIIU OTCYTCTBYET 3alCh BCEX
HEOOXOAMMBIX IS PEIICHUS 3a]Ja4l 3aKOHOB U (hOPMYIL.

VYpoBeHb CIOXKHOCTH PAaCUETHBIX 33/1a4 3aBHCHUT OT TOTO, IIPEINoJaraeT JIu
pelIeHre WUCIOoNb30BaHNe (OpPMYNT M 3aKOHOB M3 OJHOM HIIM HECKOJBKUX TEeM
JAHHOTO pa3felia, U3 OJHOTO WM JBYX Pa3/IeioB IIKOJBLHOTO Kypca (U3WKH, OT
UCTIOJIb30BaHUs SIBHO WJIM HESIBHO 3alaHHOW Mopenu. Jlisi onpeneneHust YpOBHS
cOPMUPOBAHHOCTH y OOYyYAIOIIMXCS YMEHUW pelIaTh pacyeTHhIE 3a/laud IpH
U3YYEHUH KaXKIOH TeMbl PEKOMEHIYETCS MPOBOIAUTH CaMOCTOATEIbHBIE PaOOTHI,

3aJIaHus] KOTOPOW BKJIIFOUAIOT PACUETHBIC 33J]a4M PA3HOTO YPOBHS CJIOXKHOCTH.

CamocrosiTesibHbIe PadOTBI MOTYT CIYXKUTh YJOOHBIM HHCTPYMEHTOM
TEKYIIEro OLEHUBAHUS: PE3YJbTAThl BBINOJIHEHHUS 3alaHuil PadOThl MO3BOJIAT
MPOAHATM3UPOBATh ISl KaXIOro OOY4YarolIerocsi TEeKYIIUHA YpOBEHb OCBOEHUS

TOI'O WJIX UHOT'O IMPCAMCTHOT'O PC3YJIbTATa.

Temarnueckasi KOHTPOJbHasi padora MOXET OJHOBPEMEHHO BKJIHOYATh
3aJlaHMsl Ha ONHMCAaHHME M XapaKTECPUCTUKY CBOMCTB Tel W (PU3MYECKUX SIBIICHHM,
KAa4yECTBCHHBIC U PACUETHBIE 33/1a4M PA3HOI'O YPOBHS CIIOXKHOCTH, U OLICHUBATH I10
COBOKYITHOCTH YPOBEHb OCBOEHHUSI TPYNIbl MNPEIMETHBIX PE3YJIbTATOB Ha
COJICP’)KAHUU NU3Y4AEMOU TEMBI.

HpI/I OLICHUBAHMHN PE3YJbTATOB BBIIOJHCHUA CaAMOCTOATCIBbHBIX WA



TEMaTUYECKUX pabOT PEKOMEHJYETCsl MCIOJb30BaTh CIEAYIOLIME MOAXOIbl IpU
NepeBo/ie MEPBUYHOrO Oasia 3a BHIMOJIHEHHE pa0OThl B OTMETKY:

HuwxHuiopor oTMeTKH «5» COOTBETCTBYET BBIIOJHEHHUIO BCE pa0dOTHI HE
MeHee yeM Ha 80%;

HwxHuil mopor oTMeTKH «4» COOTBETCTBYET BBIIIOJIHEHHUIO BCEW pabOTHI HE
MeHee yeM Ha 60%;

HUKHUN TIOPOr OTMETKH «3» orpejaensercs 0alioM, COOTBETCTBYIOIIMM

BBITIOJTHEHUIO 3a/1aHUi 0a30BOTO YPOBHSI CIIOKHOCTU HE MeHee yeM Ha 60%;

OTMETKA «2» COOTBETCTBYET BBHINOJIHEHUIO MeHee 4deM 60% 3amanuit

0a30BOro YPOBH:A CJIOKHOCTH.

Kputepuu ouneHuBanusi copMiupoOBaHHOCTH METOX 00T MYECKUX

yYMeHHUi

B 0Oyoke mnpeaMeTHBIX pe3yJabTaTOB, CBA3aHHOM C (OPMUPOBAHHEM
METOJIOJIOTUYECKUX YMEHUW, MOXKHO BBIICIUTh JBE YacTU. TEOPETUUECKOE
OCBOCHUE METOJIOB HAYYHOTO TMO3HAHUA U (POPMHUPOBAHHME HKCIIEPUMEHTATHHBIX
YMEHHM.

Teoperuyeckoe OCBOCHHE METOJA0B HAYYHOI0 NMO3HAHUSA MPEAIIOIAract

dbopMupoBaHUE YMEHUI:

— pacro3HaBaTh MPOOJEMBI, KOTOPblE MOXKHO PEUIUTh NpPHU TMOMOIIH
(bU3HYECKUX METOJIOB;

—  (opMynIHpoBaTh TUIIOTE3Y WX LIEIb OMUCAHHOT'O UCCIIEIOBAHMS;

— IUJIaHUPOBATh ONBIT C YYETOM H3MEPEHUS] H3MEHSEMbIX BEJIMYMH U
o0ecrieueHus HEM3MEHHOCTH OCTaJIbHBIX I1aPaMETPOB;

—  BBIOMpATh 00OPYIOBAHUE U U3MEPUTEIbHBIE TPUOOPHI,

— OLIEHMBATh NPAaBHIBLHOCTH MOPSAJIKA POBEAECHUS HCCIEAOBAHNUS;

—  OLICHMBATh JIOCTOBEPHOCTH PE3YJILTATOB U3MEPEHUIA;

—  MHTEpPIPETUPOBATH PE3YNbTATHl OIbITa, IPEACTABICHHBIE B BHUIE
TaOJIUILIBI WK TPAPUKOB;

— (opmynarpoBaTh 0OOCHOBaHHBIE BBIBOJBI Ha OCHOBE MPEACTABJIEHHBIX
pE3yIbTAaTOB.

OueHnBaHME JOCTMKEHUS 3TOrO PE3yJbTaTa MPOBOAMTCS IPH MOMOIIH

pa3HOOOpa3HbIX 3aJaHUN TEOPETUUYECKOTO XapakTepa, KOTOPhIE CTPOSITCS Ha



ONMHMCAHUM PA3TUYHBIX HU3MEPEHUW U OnbIToB. [l TIpOBEpKHM OCBOCHUS
TEOPETUYCCKUX 3HAHWUM 00 HMIUPHUYECKHMX METOAaX HAyYHOTO ITO3HAHMUS
PEKOMEHYETCS B TEKYIlEe OICHUBAHHE M TEMAaTHYECKHE MPOBEPOUYHBIE PAOOTHI
BKJIIOYATh OJIOKM 3aJaHvii W3 OaHKOB II0 OIICHKE EeCTECTBEHHO-HAy4YHOM
rpaMOTHOCTU. B 1aHHOM ciiydae cienyer orOuparh Te€ OJOKM 3aJaHuil (Win
TPYNIBI 33JIaHui U3 OJIOKOB), KOTOPhIE OPUEHTUPOBAHBI HA MPOBEPKY MOHUMAHUS
OCOOCHHOCTEW €CTECTBEHHO-HAYYHOTO HCCJIEeNOBaHMS. 3alaHusi B ATUX OaHKax
CTPOSITCS Ha CHTYaIUsAX >KU3HECHHOTO XapaKTepa, HE TIOBTOPSIOT MaTepuall
y4eOHUKA U TO3BOJISIIOT OIEHUTH CHOPMUPOBAHHOCTh COOTBETCTBYIONIUX YMEHUN
Ha YpOBHE TMEpEeHOca 3HAHWM B HE3HAKOMY ocuTyanuro. Jlis oreHuBaHUsA
c(hOpMUPOBAHHOCTH YMEHHUM BBIMOJHATH 3a/laHUsl HAa TEOPETHYECKOE OCBOCHHUE
METOJIOB HAyYHOTO TIO3HAHHS II€IeCO00pa3HO TPOBOAWTH KPATKOBPEMECHHBIC
MIPOBEPOYHBIE TECTOBBIC paOOTHI, COMEPKAIINE 3aaHM 0A30BOT0 U MOBBIIICHHOTO
ypoBHeW cnokHocTd. KonmdectBo 3amaHuit B paboTe 3aBUCUT OT THIIA
BKIIFOUCHHBIX 3a/laHWi, 00beMa KOHTEKCTa M BPEMEHH, OTBOJUMOMY Ha
BBITIOJITHEHUE PAOOTHI.

[Ipumepnas mikana mnepeBoja Oamia B OTMETKY (pa3pabaThiBacTcsl B
o0pa3oBaTeIbHON OpraHU3aIIHH):

HIKHUW TIOPOT OTMETKHUS» COOTBETCTBYET NoOydyeHHUI0 HE MeHee 80% oT
MaKCHMaJILbHO BO3MOXKHOI'0 Oaia;

HIKHHUM TTOPOT OTMETKHM «4» COOTBETCTBYET IOJy4eHHIO HE MeHee 60% oT
MaKCHMaJILHO BO3MOKHOI'0 Oaa;

HUKHUM TOpOr IIKOJbHOM oOTMeTKM «3» ompexaenserca Oamiom,
COOTBETCTBYIOIIMM BBIMOJTHEHHIO 33 aHUI1 0a30BOTr0 YPOBHS CIIOAKHOCTH HE MEHEe
yem Ha 60%:;

OTMETKA «2» COOTBETCTBYET BBHIMOJIHEHUIO MeHee 4eM 60% 3amanuit

0a30BOro YPOBH:A CJIOKHOCTH.

[Ipy wu3ydyeHun @U3MKK OCOOYI0 pOJIb HrparoT JadopaTopHble W
NpaKTHYecKHe PpadoTbl, BBINOJHAECMbIE HAa PeaJbHOM O00OpPYIOBAHMH.
[IpenmeTHble  pe3yabTaTbl 1mo  ¢u3MKe B 4YacTM  (popMHUpOBaHUSA
HKCIEPUMEHTAIbHBIX YMEHHUIl MpelycMaTpuBalOT OCBOCHHE OOYyYaroIIMMHUCS
00O0OIIEHHBIX MpeACTaBICHUI 00 MCMOIb30BaHUM METOJOB HAYYHOrO MO3HAHUS B

CaMOCTOSITEIbHOM ACATCIIbBHOCTH .



— HaONIo/IeHHWE SBJICHUW U TIOCTAHOBKA ONBITOB IO OOHApYXEHUIO
(akTOpOB, BIUAIOIIMX HA IPOTEKAHKUE TAHHOTO (PU3HUUECKOTO SBJICHUS/TIPOIIECCa;

— TPOBEJEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH;

—  HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOW BEIMYHUHBI OT JPYTOH C
MpeACTaBJIECHUEM Pe3yJIbTaTOB B BUJIE€ IpaduKa WK TabJIULIbL;

— TPOBEpKa 3aJaHHBIX MPEINONOKEHUN (TIpsSMbIe U3MEepeHUsT (PU3NIECKIX
BEJIMYMH U CpaBHEHUE 33JaHHBIX COOTHOIICHUI MEX Ty HUMH).

Bo rnaBy yrma craBuTCsS OCBOEHHE OOYy4arOmIMMHUCA OOOOIIEHHBIX MJIAHOB
OPOBEACHUS  HCCIENOBaHMS:  TOCTAaHOBKAa  IIEIM  AIKCIEPUMEHTaJIbHOIO
UCCIIEZIOBAHUS; BBIOOp criocoba M3MepeHHsl, aJeKBaTHOrO MOCTaBICHHON 3aJaue;
ONpEACIICHHE  JIOCTOBEPHOCTH IOJIYYEHHOIO pe3yjpTaTa Ha OCHOBAaHUU

IIPOCTEUIINX METOJOB OLEHKHU ITOTPEIIHOCTEN N3MEPEHUN.

B ydyeOHOM mpoliecce OIEHHUBAHUE  BBINOJIHEHUS  OOYYAIOUUMHUCS
71a00paTOPHBIX PabOT CKIAABIBACTCS U3 ABYX COCTABIISIONIUX:

— COOCTBEHHBIX HAOIOJECHUN YUUTEINS 32 XOJI0M palbOThI;

— TIPOBEPKHU 3aMOJIHEHUS MUCbMEHHOTO OTYETa O JIa0OpaTopHOUl padoTe.

B pamkax HaOmroneHus 3a XOAOM PpaOOThl OLIEHUBAIOTCS MPOIEAYpPHBIE
YMEHHMS: cOOpKa SKCIEPUMEHTAIbHON YCTAHOBKH, COOJIIOJIEHUE TIJIaHa MPOBEICHUS
WU3MEPEHUS OIbITA, MPABUILHOCTh CHATHUS MOKAa3aHUH M3MEPUTEIbHBIX TTPHOOPOB,
coOMrofieHue TmpaBuUJl Oe30macHOro Tpyaa mpu pabore ¢ 1abOpaTOpHBIM
obopynoBanueMm. Ilpu QpoHTaATBPHOM BBIMOTHEHUH J1A0OPATOPHONW PabOTHI
YUUTETh MOKET (PUKCHPOBATH HEJIOUETHI B ICATEITLHOCTH 00 YJarOIINXCS, KOTOPHIE
3aTeM BIUSIOT Ha OIEHKY paboTel. KpoMe »TUX mpeaMeTHBIX yMEHHH
11e71€CO00pa3HO TMPOBOJIUTH OIEHKY PETYISITUBHBIX YHUBEPCATbHBIX YUE€OHBIX
neicTBUi (MIaHupoBaHue paboThl, CIEIOBAHKE IUIAHY U KOPPEKIIUs ACHCTBUMN U T.
M.), a TaKK€ KOMMYHHKATUBHBIX YMEHUW B YaCTH MEKJIMYHOCTHOTO OOIICHWSI,
MOCKOJIbKY J1abopaTopHble paboThl, KaK MPaBHJIO, BBHIMOJIHSAIOTCS B Mapax. 3/1€Ch
MOXXHO OOpaIniaTh BHUMaHHE Ha OCOOCHHOCTH BO3HUKHOBEHMS KOH(MIMKTOB U UX
paspelieHre, KOPPEKTHOCTh OOIEHUsT 00yJaroIuXcs IpYT C APYTOM.

B nmucbMeHHOM OT4YeTe OCHOBHBIE JJIEMEHTHI OIEHUBAHUS — 3TO PUCYHOK
WIM OINHUCAHUE DKCIEPUMEHTAILHON YCTAHOBKH, 3alKMCh MPSIMBIX HU3MEPEHUN C
y4eTOM a0COJIFOTHOM MOTPEIIHOCTH, TpadUK, €CIM OH NMPEYyCMOTPEH XapaKTEPOM

paboThl, U (OPMYIMPOBKA BBIBOAA MO pe3yJibTaTaM OMNBITOB. Takum 00pa3om,



UTOrOBas OTMETKa 3a BBINOJHEHHE J1a0OpaTOPHOW pabOThl CKIAJIbIBACTCS U3
pe3yJabTaTOB HAOMIOAEHUI 3a IPOLIECCOM €€ BBINOJIHEHUS, A TAaKXKE OLIEHKH
NUCbMEHHOIO OTYeTa, B KOTOPOM JOJDKHBI OBITh MPEICTABICHBI JaHHBIC
WU3MEPEHUH U CIETIaHbl BBIBOJIBI.

Kpurepun oueHrnBaHHs NUCBMEHHOTO OTYeTa (POPMYIUMPYIOTCS yUUTEIEM
CTPOr0O B COOTBETCTBHUM C INIPEQIaraéMoOM HWHCTPYKLUHUEW IO BBIIOJHEHUIO
HKCIIEPUMEHTAIBLHOrO 3a1aHud. llpu 3TOM «OabHBII BEC» KpUTEpUATbHOU
MO3UIMK, CBA3AHHOW C MPaBUJIBHOCTBIO NPSIMBIX H3MEPEHUM, JTOIKEH OBITh
CYIIECTBEHHO BbIlIE. TakuM 00pa3oM, NpU OLEHUBAHUU IKCIEPUMEHTAIBHBIX
3aJJaHUi, BBIIIOJIHAEMbBIX HA PEAIbBHOM O00OpYJIO0OBAHUH, OCHOBHOW aKLEHT JIE€JIaeTCs
Ha (OPMHUPOBAHUE YMEHUS TPOBOIUTH MPAMbBIE U3MEPEHUS.

[Ipy oOuLeHMBAaHMM  BBIOJHEHHS OKCIIEPUMEHTAIBHBIX 3aJaHUM  Ha
IIPOBEJICHNE KOCBEHHBIX U3MEPEHUN M MCCIEAOBAHUE 3aBUCHUMOCTEW (PU3NYECKHUX
BEJIMYMH 11€7eCO000pa3HO HCIONb30BaTh 0000menHbie kputepun KM OI'D mo

duzuke.

Kpurepnu oneHuBaHus MPOEKTHON U MCCIEA0BATEbCKOM

JAEeATCJIBHOCTH

[Iporpamma pa3BuTHSI YHUBEpPCAJIbHBIX Y4EOHBIX NEUCTBHM TOJDKHA OBITH
HalpaBJieHAa B TOM 4YHCJIe HAa (OpPMHUpPOBAHUE Y OOYYArONIUXCS CHUCTEMHBIX
MPEICTABIICHU W OMNbITa TPUMEHEHUS METOJOB, TEXHOJOTUH U  (Qopm
OpraHM3aIlii TPOCKTHOW M y4eOHO-MCCIEAOBATEILCKOM JCSITEIIbHOCTH IS
JOCTIKEHUS TIPAKTHUKO- OPUEHTHPOBAHHBIX PE3YIHTATOB 00OPa30BaHUS.

Bo3moxkHas cucrema oueHuBaHHS (y4UTEIEM WM UYIEHAMH O KIOPH)
WHIMBUAYAJIBHOI0 TIPOEKTA WM HUCCJENOBaHUs TpencTaBieHa B Tabmuue (0 —
JIEATEIIbHOCTh OIIEHEHA HEYAOBJIETBOPUTENBHO; | — HEATEIBbHOCTh OLICHUBAETCS

KaK 9aCTH4YHO BBIIIOJIHCHHA, 2— ACATCIIBHOCTh OICHHUBACTCA KaK BBIHOHHGHH&H).

JlesiTeILHOCTDB, MOAJIEKAINAS OLIEHKE Banasl
[TocTaHoBKa POOJIEMBI, €€ aKTYaJbHOCTh, 000CHOBAHHE 0-2
Br100p afeKBaTHBIX CIIOCOOOB BBIMOJIHEHHSI TPOEKTA (IIPOBEICHUS 0-2
MCCIIeIOBAHN)
CooTBeTcTBHE BEIOPaHHOM (OPMBI KOHEUHOTO MPOAYKTa Mpodieme (1ieau 0-2
VCCIIeIOBAHUS)




CreneHb pacKpbITHS IPOOIEMbI B COOTBETCTBUHU C ONPEACTICHHON TEMOI 0-2
MpoeKTa (UCCIeA0BaHMUS)

Vcrionb30BaHKe UMEIOIUXCs GU3NYECKUX 3HAHUM U CIIOCOOO0B JIEHCTBUS B 0-2
COOTBETCTBHH C TEMOM MTPOEKTA U (WJIN) UCCIICTOBAHMS

[Touck 1 00paboTKa MHPOPMAIINH (a1eKBATHOCTh WH(OPMAIIHNH, TIOTHOTA, 0-2
pa3Ho00pasre UCTOUHUKOB)

DopmynrpoBKa BHIBOJOB U (MIM) 00OCHOBaHUE U pean3alus IPUHITOTO 0-2
petieHust (000CHOBAaHHOCTH BBIBOJIOB B COOTBETCTBUH C HCIIOJIB3yEMOM

nH(pOpMaIuei)

[TnaHupoBaHUE U YIIPaBJICHHUE TO3HABATEILHON JIEATEIHHOCTHIO BO BPEMECHU 0-2
Odopmnenue paboThl (COOTBETCTBUE TPEOOBAHUSM, 3a7auaM ITPOSKTa WIIH 0-2

HCCJIICAOBAHUA, HAJIMYHUEC CChIJIOK HAa HCTOYHUKHU U T. H.)

[TpencraBneHue pe3yiabTaToB (CTPYKTYPUPOBAHHOE U IPAMOTHOE U3JIOKEHHE, 0-2
ClIeZIOBaHHE BPEMEHHBIM paMKaM H T. I1.)

OTBETHI Ha BOIIPOCHI (ApPTyMEHTHPOBAHHOCTh, COOTBETCTBUE PE3yJIbTaTaM 0-2
paboThI, HAyYHAas! JOCTOBEPHOCTD )

CamoorieHka paboThl W pe3yjbTara (COOTBETCTBHE BHIOpaHHOW mMpodieme U 0-2
CTEIICHb €€ PEIICHUS, YIOBJICTBOPEHHOCTh PE3yJIbTATOM, BBIIOJHCHHUE IUIAHA U
BPEMEHHBIX PaMOK paOOThI, Tpe3eHTALIUs PAa0OTHI

Bcero 24

Pexomennamuu 10 BBICTABJICHUIO OTMETOK 3a

II TH HCCJICa0BATCIb ACATCIIBHOCTD.
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Baser Menee 6 6ajIoB 6-11 12-17 18-24

HaGmonenne 3a XO7OM BBITIOJHEHHS] TPYNIIOBOTO MPOEKTA IO3BOJSET
JIOTIOJTHUTEIGHO ~ BBIACTUTh JUIA  OIICHWBAaHWSA aAKTUBHOCTH/WHUIIMATHBHOCTH
ydyeHUKa Mpu paboTe B TPYIIE HAa BCEX dTanax MPOBEICHHUS TNPOCKTa, YMECHHE
pa3pemniatb KOH(IMKTHBIE CHUTYalldd, a Tak)Ke CaMOOIICHKY CBOETO BKJIaja B
paboTy IPYIIIIHIL.

OOpazoBarenibHasi OpraHu3alldsg MOXKET KOHKPETHU3UPOBATh KPUTEPUU
OLICHWBAHUS YYCOHBIX HCCICAOBAHUN M TPOEKTOB. MOTryT OBITH HCIOJB30BaHbBI
JOTIOJTHUTENIbHBIE KPUTEPUHU, KaCarolIuecss JOCTIKEHMSI TPEIMETHBIX WU
MeTaInpeIMETHBIX Pe3yJbTaTOB O0YYEHHS B MPOIECCE PeaM3aIluu UCCIICTOBAHUS

HIIM IIPOCKTA: KPCATUBHOCTL, ACTAJIbHOCTbL W PCAIIMCTHYHOCTD p33p8.6OTaHHOFO



criocoba PCUICHUA HpO6HCMBI U T. 0. OTH AOITIOJTHUTCIIBHBIC KPUTCPHUU JOJIKHBI
OBITh 3apaHCcC M3BCCTHLI O6y‘—IaIOI]_[I/IMC$I, HMCTb BBIPAKCHUC B AOIIOJIHHUTCIIBHBIX

6aJ'IJIaX, TAaKXKC JOJIZKHO OBITH CKOPPCKTHUPOBAHO COOTBCTCTBUC OTMCTKC.

Pedaexcusi, camooneHka

OcHoBHas 3anada (OPMUPYIONIETO OIEHUBAHUS —pa3BUTHE pedIEKCUU U
CaMOOIICHKH 00y4YaroIuxcsi. Y4uTelb, oOecreunBasi Ha ypoKax pPEryJsipHYIO U
MOCTOSIHHYIO OOpaTHYIO CBSI3b, MOTHBHPYET OOYYaIOIIMXCS COBEPIICHCTBOBATH
CBO€ 00y4eHHE, OCO3HABaTh KPUTEPUU OLIEHWBAHMSI, BOBJIEKATHCS B CAMOOLIEHKY U
pediekcuto.

OddexTuBHBIMM ~ TpHEMaMH  Pa3BUTHUS ~ CAMOOLIGHKH  SIBIISIIOTCS
MCIOJIb30BAaHUE YEK-JTUCTOB (WJIM JIMCTOB CAMOOIEHKH) MPAKTUYECKH HA KaXKIOM
YPOKE W OTYETOB IO CaMOOIIEHKE MO HUTOraM HECKOJBKHUX YPOKOB WM HTOram
U3YYCHUS TEMBI.

Yek-muCcThl MOTYT MpeAjiaratbCsi B pa3iudHON (popMe B 3aBUCUMOCTH OT
dbopmBI ypoKa U xapakTepa nzydaemoro marepuana. Camast mpocras ¢hopma — 310
TabMIa, B KOTOPOW MOJA OOMMM Ha3zBaHHEeM «UTO y3HAIM U YeMy HAyUUJIHCH»
NEPEeYUCIICHbl 3aJaull YpOKa, KOTOpble (QOPMYIUPYIOTCS B JAEATEIbLHOCTHOU
dbopme: 3HaI0 GOPMYJTY UIIU 3aKOH, MOHUMAIO0 (PU3UUYECKUNA CMBICT BEJIMYUH, MOTY
paznn4aTh, MOTY PacloO3HaTh, MOTY MPUBECTH MPHUMEPHI, MOTY OOBSICHUTH, MOTY
pEIINUTh 3a/1a4y, MOT'Y COCTaBUTh IIJIaH OMbITa U T.I. [Ipy ATOM B KaxaoM ciydae

YMCHHUC «IIPHUBA3BIBACTCA>» K KOHKPETHBIM 3JICMCHTAM COACPIKAHUA YpPOKa.

Pesynbrarel aHaiM3a YEK-IUMCTOB IIO3BOJIAKOT BBIABUTH 3aTPYAHEHUS
O0y4aroumMxcss U 3alaHUPOBaTh MHAMBUAYAIbHYIO KOPPEKIIMOHHYIO padoTy Ha
NOCIEAYIOINX YPOKAaX, a TaKXe BBUICINUTHh pe3yibTarbl (yMEHUs), KOTOpBIE
OCTAJINCh HE OCBOCHHBIMH MHOTMMHM OOYYaroIIMMHMCS Kiacca, W 3aIlIaHuPOBATh

JIOTIOJHUTENIbHBIE 3aJaHus Uid (OpMUPOBAHMUS 3THX YMEHHMU INpu paboTe Ha

CIIEYIOIINX YPOKaXx.

[IpomexyrouHass arrecranvsi M TEKYIIMHA KOHTPOJIb  YCIIEBAEMOCTH
y4yaluxcs MPOBOAUTCS B TEUEHUWE Y4eOHOro TMepuoja B COOTBETCTBUU C
IIOJIOKEHUEM O T[IPOBEACHUM IIPOMEXYTOYHOM AaTTECTAMU Yy4YallUuXcs U
OCYILIECTBJIICHUM TEKYILEr0 KOHTPOJI UX yCIIEBAEMOCTH.



OO0mme KpuTepuH OLEHKHM NpPeAMETHbIX 3HAHUI, YMeHHi, HABHIKOB
00y4yarommxcsi:

- bann «5» craBurtcs, ecnu BbIIoJMHEHO Oonee 85% paboThl, Korma
oOyuarouuiicss 0oOHapyXMBaeT YCBOEHHE OO0SA3aTE€IbHOTO YPOBHS U YPOBHS
MOBBIIIICHHON CIIO)KHOCTH OCHOBHBIX OOpPa30BAaTENIbHBIX MPOTPAMM; BBIIEISACT
TJIaBHBIE MOJIOKEHUS B U3yYEHHOM MaTepuajie U He 3aTpyJHSETCS MPHU OTBETaxX Ha
BUJIOM3MEHEHHbIE BOIPOCHI; CBOOOJHO MPHUMEHSIET IIOJyYEHHbIE 3HAHMUS Ha
MPaKTHKE; HE JOMYyCKAaeT OMMOOK B BOCIPOM3BEICHWN M3YYEHHOTO MaTephania, a
TaK)Xe B MUChbMEHHBIX Pa00Tax, MOCIETHUE BHITIOTHSIET YBEPEHHO U aKKypaTHO.

- bamn «4» craButcs, ecnu BblonHeHO Oonee 70% paboThl, Korja
OoOydJarmuiicss OOHAPYKUBAET YCBOCHHUE OOS3aTEIHHOTO YPOBHS W YaCTUIHO
YPOBHSI TIOBBIIIEHHON CIIO)KHOCTH OCHOBHBIX 00pa3OBaTENIbHBIX MPOTPAMM;
oTBeuaeT 0e3 OcoObIX 3aTPyIHEHUH Ha BOMPOCHI YUUTENS; YMEET MPUMEHSTh
MOJyYEHHbIC 3HAHHS Ha MPAKTHKE; B YCTHBIX OTBETaX HE JOIMYCKAeT CEePhE3HBIX
OLIMOOK, JIETKO YCTPAHSIET OT/IeJIbHbIE HETOUHOCTU C MTOMOIIBIO JIONOJTHUTEIBHBIX
BOIIPOCOB YUUTEJNs, B MUCbMEHHBIX padoTax JenaeT He3HAUUTEIbHbIE OINOKH.

- bann «3» craButcs, ecnu BbIMOAHEHO He MeHee 50% paboThl, Koraa
oOyyarouuiicss OOHAapyKUBAae€T YCBOCHHE 00A3aTENBHOTO YPOBHS OCHOBHBIX
0o0pa3oBaTeIbHBIX MPOrpPaMM, HO HUCIHBITBIBACT 3aTPYAHEHHS TPH  €ro
CaMOCTOSITEJIbHOM BOCIPOM3BEICHUU U TPEOYET JOMOJHUTENbHBIX YTOUYHSIOLIUX
BOMPOCOB YUUTENsI; MPEANOYUTAET OTBETUTH HA BOIPOCH BOCIPOU3BOISIIETO
XapakTepa M WCHBITHIBACT 3aTPYAHEHHS TMPU OTBETaX HAa BHUJIOM3MEHEHHBIC
BOTIPOCHI; IOMYCKAET OMMUOKHN B TUCEMEHHBIX pa0doTax.

- bann «2» craButcs, eciu BblonHeHO MeHee 50% paboThl, Kornaa
00yJarouIniicss UMeeT OTAeTIbHbIE MPEACTaBIeHUsI 00 M3YyYEHHOM Marepuaie, Mpu
3TOM OOJbIIas 4YacTh O0O0S3aTENBHOIO YPOBHS OCHOBHBIX 00pa3oBaTeIbHBIX
IporpamMMm HE yCBO€Ha, 00YJaroIIMICs UCTIBITHIBAET 3aTPYAHEHUS MPH OTBETAX HA
BOMPOCHI  BOCIPOM3BOJAIIETO XapakTepa; JOMYyCKaeT TrpyOble OMmHMOKH B
MMCbMEHHBIX pad0Tax WM HE CIIPABJISIETCS] C HUMMU.



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoOHCTpUpOBAaTh Ha MpUMEpPax pojdb W MecTo (U3HKH B
(bopMUPOBAaHUU COBPEMEHHON HAay4YHOH KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUUECKOW JE€ATEIbHOCTH

JIroaen

10.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
MaTepuaibHas TOYKa, MHEpUUalbHas CHCTEMa OTCYETa, a0COJIIOTHO
TBEPAOE TEJO, UACAIBHBIN Ia3; MOJAEIU CTPOCHUS T'a30B, KUIKOCTEH U
TBEPIBIX Te€J, TOYEUHBIH AJIEKTPUUYECKUM 3apsii — MpH PpELICHUU

du3nyeckux 3agau

10.3

Pacrio3naBath Qu3nyeckue siBIeHUs (ITPOLIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOU TEOpHHU
CTPOCHHSI BEIIECTBA M  DJJICKTPOJMHAMHUKH: PABHOMEPHOE W
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJieHue
TeJN, IBMIXKCHHE MO OKPYXHOCTH, HWHEPIHS, B3aUMOJICHCTBUE TEI;
muddy3us, OpPOYHOBCKOE IBI)KEHUE, CTPOCHHE  JKUIKOCTEH U
TBEPABIX TeJN, MH3MEHeHue o0béMa Tel 1pU  HarpeBaHHUH
(oxMakIeHUM), TEIJIOBOE pPABHOBECHE, HCIAPEHHE, KOHJICHCaIus,
IJIaBJIEHUWE, KPUCTAUIM3allUsl, KUIEHHE, BJIAKHOCTh BO31yXa,
MOBBIIIIEHUE JIABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJIYy TMapaMeTpaMu COCTOSHUS Ta3a B H30MPOLIEccax;

QJICKTpU3alus TCII, B3aNMOJICHCTBHE 3apsa10B

10.4

OnuchiBaTh MEXaHUYECKOE JBUKEHHE, HCIONb3ys (PU3NUECKHUE
BEJIMYMHBI: KOOPAMHATA, MYTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CUJIa, HWMIIYJIbC TeJla, KHHETHYeCKas DJHeprus,
NMOTCHIIMAIbHAST JHEPrus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh; MPY ONMHCAHUU MTPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICTT
UCTONB3YEMbIX BEJIMYWH, WX OOO3HAUYCHUS W CIAMHHIIBI, HAXOJHUTH
(bopMyIBI, CBS3BIBAIOIINE NaHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBLIC CBOHCTBA TE€JI M TEIJIOBBIC




SBJICHUS, WCIONB3Ysd (U3NYECKHEe BEIUYMHBL JaBJCHHUE Tas3a,
TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHHS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHssi dSHeprus, pabora rasa,
KOA((PUIIMEHT TMOJE3HOro JEHCTBUS TEMJIOBOTO JBUTATENS; TPH
ONMUCaHUU MPaBUIIBHO TPaKTOBATh ¢busnueckuit CMBICII
UCIOIB3YEMBIX BEJIUYUH, WX OOO3HAYECHHUS M EIUHUIIBI, HAXOJIUThH
(GbOopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YYEHHBIE DJJIGKTPUUECKHE CBOWMCTBA BEIECTBA U
ANIEKTPUUYECKHE  SIBJICHHS  (MPOIECChI), HUCHONB3ys  (U3NUYECKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HANpsHKEHHOCTh TMOJIs, TOTEHLHUAal, Pa3HOCTh IOTEHIHAJIOB; IPH
OINKCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOJIb3YEMbIX
BEIUYUH, HX OOO3HAUEHUS U EOUHUIIBI; YKas3bIBaTh (OPMYIHI,
CBSI3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYyTUMHU

BCJIIMYMHaAMH

10.7

AQHAMM3UPOBATh (PU3UYECKHE TIPOIECCHl U  SBIICHHS, HCIOIb3Ys
(dbu3HUecKre 3aKOHBI M MPUHIIMIIBLI: 3aKOH BCeMHUpHOTO TsroreHus, I, 11
u Il 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW >HEpruu,
3aKOH COXPAHEHMs] UMIYJIbCA, TPUHIUII CYNEPIIO3UIINHN CUJI, TTPUHITUI
paBHOMNpPABUS HMHEPLUUAIBHBIX CHCTEM  OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMs BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpemHel KHHETHYECKOM SHEPrHuu TEIUIOBOTO JBMIKEHUS MOJIKYJ C
a0COIIOTHON TeMIlepaTypoM, MEpBbI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpaHEHHUS JJEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToMm
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaKEHUE U yCIOBHs (T'PaHULbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHEIE IIPUHIIUIIBI JIeUCTBUS MallluH, HpI/I60pOB nu
TCXHUYCCKUX YCTpOﬁCTB; pas3jmdyaTrtb YCJIOBUA HUX 0e30macHoro

HCIIOJIb30BaHHA B HOBCCHHGBHOﬁ KHU3HHU

10.9

BrImonasTs SKCIICPUMCHTHI IO UCCIICAOBAHHNIO (1)H3quc1<1/1x SIBJICHUU U
IIPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHMIL; IPU
9ToM GOPMYIHPOBAaTH TpoOieMy (3a7ady) W THUMOTE3y Yy4eOHOro
JKCIEpPUMEHTa,  coOupaTh  yCTAaHOBKY W3  MPEIJI0KEHHOTO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OC}’HICCTBJ'IFITI) npAMbIC KW KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘ICCKI/IX

BCJIIMYUH; IIPU 3TOM BI)I6I/IpaTI) ONTHMAaNbHEIH CIOCO0 HU3MCPCHHUA H




HCIIOJIB30BATh U3BCCTHBIC MCTOAbI OIICHKHA HOFpeI_HHOCTeI\/'I I/I3MepeHI/II71

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3MUECKMMHM BEIUYMHAMU C
WCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH; MPH STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpPOBATh peE3yJbTaThl MOJYYEHHOW 3aBHUCUMOCTH
bu3nUecKrX BETUYNH B BUAC TAOIHI] U TPa(UKOB, J1€JIaTh BBIBOJBI 11O

pe3yJibTaTaM HCCIe10BaHuUs

10.12

CobOmonaTh mpaBujia O€30MACHOTO  TpyAa TMpU  HPOBEIECHUU
UCCIIEZIOBAaHUNH B  paMKax y4yeOHOro SKCIepuMeHTa, y4yeOHO-
UCCIIeIOBATEIbCKON U IPOEKTHOM JEATeNbHOCTH C HCIOJIb30BaHUEM

U3MEPHUTEIBHBIX YCTPONCTB U TJAOOPaTOPHOT0 000pyAOBAHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 3aJaHHON (U3MYECKONH MOJEIbIO,
UCTIONIB3Ysl (PU3MYEecKHe 3aKOHbl M HPUHIMIBI, HA OCHOBE aHalM3a
yCIOBHS  3aJauyd  BbIOMpaTh  (U3HYECKYI0 MOJENb, BBLICIATH
dusnueckue BeIUYMHBI U (HOPMYJIIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOJUTH PACUETHI U OLIEHUBATH PEAJbHOCTD MOJIYYEHHOIO 3HAYCHHUS

(bu3HYECKOl BEININHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIEMOUYKY PACCYKIECHUM C ONOPOW HA M3Yy4YECHHbIE

3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SIBJICHU A

10.15

Hcnonp3oBaTh MHpH  pEUIEHMM Y4YeOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, CTPYKTYpPHPOBaHUS,
UHTEepIpeTallud U TpencTaBleHUs] y4eOHOW W Hay4yHO-TIOMYJISpHON
UHPOPMAIIUH, MOJYYCHHON M3 Pa3lUYHbIX MCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH OTYyYaeMyI0 HH(OPMAIUIO

10.16

[TpuBoAMTH mpUMEpH BKJIAJa POCCUUCKUX U 3apyOexHBIX Y4EHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHC TCXHUKH U TEXHOJIOT Ui

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (HU3MKE B TOBCEIHEBHOM
JKU3HM JIJIs1 o0ecriedeHusl 0e30MacHOCTH IIPU 00pallieHuH ¢ IpudopaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 370pPOBbS U

COOJTIOICHUSI HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKAIOIel cpere

10.18

PaGoTaTe B rpynme ¢ BBHIMOJHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh  pabOTy  TPYIIBL,  PAMOHAIBHO  PACIPENEIATh
00S3aHHOCTH ® TIJIAHUPOBATH JICSATENBHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 M3 yYACTHHUKOB

TPYNIBI B pelIeHNe pacCMaTpUBaeMOi MpoOIIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha IpUMeEpax pojib M MeCcTo (U3UKU B
(GopMHpPOBAaHUU COBPEMEHHON Hay4YHOH KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B MPAKTUUYECKOU JEATEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €AMHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
TOYEYHBIN JIEKTPUUYECKUN 3apsf, SAEpHAs MOJAENb aTOMa, HYKJIOHHAs

MO/JI€JIb aTOMHOI'O Si/Ipa PH pelIeHnH (PU3NUYECKUX 3a/1a4

11.3

PacrioznaBate (usmueckue sBieHUs (MPOIECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMHKH W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasi TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBHUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
DJIGKTPOMArHUTHAsT HMHIYKIUS, JEHCTBUE MArHUTHOTO IOl HA
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsl, DJIEeKTPOMArHUTHBIE
KoleOaHWs ¥ BOJHBL, NPSIMOJMHEHHOE pacIpOCTPaHEHHE CBETa,
OTpaXeHHEe,  TpelioMIIeHHue, HHTepdepeHius, AUPpaKkIus |
MOJsIpU3anus CBETa, JUCIEepcusi cBeTa, (poTodnexTpudeckuid dPdext
(poToaddexT), cBeToBOE MaBIEHHWE, BO3HUKHOBEHHUE IJMHEHYATOTO
CIeKTpa aToMa BOJOpPONA, €CTeCTBEHHas ¥  WCKYCCTBCHHAs

PAAUOAKTUBHOCTD

11.4

OnucelBaTh U3YYCHHBIE CBOWCTBA BemeCTBA  (DJICKTPHUYECKHE,
MAarHUTHBIE, ONTHYECKHUE, IEKTPUUICCKYIO TPOBOIUMOCTh Pa3IHMYHBIX
Cpen) W DJIEKTPOMAarHUTHbIE SIBIIEHUS (IIPOLIECCHI), HCHOJIb3YS
¢u3ndecKkre BENWYMHBI:  DIIEKTPUYCCKHA  3apsil, CUJla  TOKa,
JNEKTPUYECKOE  HANpsDKEHHe,  DJIEKTPHUECKOe  COMpPOTHUBIICHUE,
paszHocth moteHuuanoB, J/IC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cwina Awmmepa, cuina JlopeHma, HWHIYKTUBHOCTh KaTYIIKH,
9HEpPrusl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, Mepuol W YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHUYECKUX AEKTPOMArHUTHBIX KoJlieOaHuH, boxycHoe
paccTosHUE W ONTHYECKas CUJjia JIMH3BI, MPH OMHMCAHUU TPABUIHHO
TPaKTOBaTh (PU3UYECCKHIA CMBICT HCIOJB3yeMBIX BEJIWYUH, WX
0003HAUCHUS W CIMHHMIIBI; YKa3bIBaTh (OPMYJIBI, CBSA3BIBAIOLIHE

JaHHYIO (l)I/ISI/ILICCKyIO BCIIMUMHY C JPYI'UMHU BCIIMYNHAMU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJICHUS U MPOLECCHI, UCIOJb3YS
¢u3nyeckre BETMYHUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HMIOYJIbC (OTOHA, IMEPUOJ
[ojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MPaBIJIBHO TPAKTOBATH (PHM3NYECKUH CMBICI MCIOJIb3yEeMbIX BEJINYHH,
ux 00O03HAa4YeHHWs W EIUWHUIBI; YKa3bBaTh ()OPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYI0 BETUYUHY C APYTUMHU BEIUYNHAMH, BBIYUCIIATh

3HauYCHHE (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpHHOMNGBL:  3akoH OMa, 3aKOHBI
MOCJIENOBATENBHOIO M MMAPAJUICIBHOIO COEIUHEHUS NPOBOJHHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 3J€KTPOMarHMTHOW WHIYKLHWH, 3aKOH
MPSIMOJIMHEUHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPa)KEHUsI CBETa,
3aKOHBI ~ TIPEJIOMJICHMSI  CBE€Ta, YpaBHEHUE  OWHIUTEeHHA  JJIs
dotorddekTa, 3aKOH COXpaHEHHUsI DHEPrHHM, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXpPaHEHWs JJICKTPUUECKOro 3apsja, 3aKoH
COXpaHEHHUSI  MacCOBOr0  4YHCJa, TMOCTydaTel  bopa, 3akoH
paaMoOaKTHBHOIO paclajaa; NOpd OATOM  Pa3jiMyaTh CIOBECHYIO
GbOpMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE U YCIIOBUS

(rpaHuIBl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HalpaBJICHUC BCKTOpa HWHAYKIIMKM MATrHUTHOI'O TII0JIA

IIPOBOJIHMKA C TOKOM, CHJIbI AMriepa U cuiibl JIopeHia

11.8

CtpouTs ¥ ONHUCBIBAaTh H300pa)KE€HHE, CO3/1aBa€MOE€  IJIOCKUM

3€pKajIoOM, TOHKON JTMH301

11.9

BBIMOJHATH SKCIIEPHUMEHTHI 10 UCCIISTOBAHUIO (DU3NUECKHUX SBICHUHN U
IIPOLIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUIT; TIPU
3ToM GOPMYJIMpPOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOrO

000opy10BaHus, IPOBOJUTH OIBIT U (OPMYJINPOBATH BHIBOJIBI

11.10

OcymiecTBiATh TpsIMbIE M KOCBEHHBIE H3MEpeHUs (PU3MUecKux
BEIMYUH; TPU ITOM BBHIOMPATh ONTHUMAIBHBIA CHOCOO HM3MEpEHUs |

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OI1 CHKIM HOFpeH_IHOCTCI\/'I I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C UCIOJIb30BAHUEM
OpsIMBIX U3MEPEHHMI; TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHPOBATh pPE3yNbTAaThl TONYYEHHOW 3aBUCUMOCTH (UIUIECKUX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1eIaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

Cobmonate mpaBuia Oe30macHOTO Tpylda MpH MPOBEACHHUH




UCCIIEIOBAaHUI B paMKax Yy4eOHOro OSKCHepuMeHTa, ydeOHO-
UCCIIEIOBATENHCKON U MPOCKTHOU NESITENHbHOCTH C MCIOIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOr0 000pYAOBaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (pU3MYecKHe 3aKOHBI W TPUHIUIB, HAa OCHOBE aHalmM3a
YCIOBHSL  3aJa4yd  BBIOMpaTh  (DU3MYECKYI0  MOJETb, BBIACIATH
¢u3ndeckre BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE IJisi €€ pelIeHMs,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTtes ~ kauyecTBEHHBIE  3aJayu: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTHBOPEUUBYIO IIETIOYKY PACCYXACHUN C OMOpPOM Ha M3ydeHHbBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/I€ SIBJICHUSA

11.15

Hcnonp3oBaTh MpH  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEepIpEeTallid U TpeNcTaBlIeHUs y4eOHOW W Hay4YHO-TIOMYJSpHON
uH(bOpMAIUH, TMOTYYCHHOW W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAM3HPOBATH MOIYIAEMYIO HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 HMCIOJIb30BAaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH mpUMeEpH BKJIAJa POCCUMCKUX M 3apyOEKHBIX y4EHBIX-
¢u3MKOB B pa3BUTHE HAYKU, B OOBICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOM
YKU3HM JIJIs1 o0ecriedeHusl 0€30MacHOCTH IIPU 00paIleHuH ¢ IpudopaMu
U TEXHUYECKHMMH YCTPOMCTBAMH, I COXPAaHEHUS 370pPOBbs U

COGJ’IIOI[CHI/IH HOPM 3KOJOI'MYCCKOI'o IOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIMOJHEHHWEM PA3WYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy  Tpymmbl,  paldOHAJbHO  paCIpeleNsiTh
00s3aHHOCTH ¥ IUIAHUPOBaTh JEATENIBHOCTb B  HECTAaHAAPTHBIX
CUTyallUsX, aJICKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

11

®duszuka — Hayka o npupoxe. HayuHbie
METOZBI IO3HAHMSI OKpYXkKarouero Mupa. Poib
JKCIEPUMEHTa U TEOPUH B  IIpoLecce

MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MogenupoBanre (QU3INYECKUX SBJICHUA U
npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHbl M TeOpHH. ['paHUIBl TPUMEHUMOCTH
buznIecKux 3aKOHOB. [Tpuniun
cootBeTcTBHs. Pomp u Mecto ¢usuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MPaKTHYECKON

NEeATEIbHOCTH IO CH

MEXAHHUKA

#H#Part##KUHEMATHUKA

211

MexaHn4ecKkoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMKCHMA. Cucrema orcuéra.

Tpaekropus

2.1

212

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHE
MaTepHAIILHONW TOUYKH, WX INPOCKIMHU Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenune

IIEPEMELICHUN U CII0)KEHHUE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSAMOJIMHEUHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, MyTH u nepeMeIieHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




214

CBoOomHOe najzicHre. Y CKOpEHHE CBOOOTHOTO

najgeHus

2.15

KpuBomuneitnoe naBukenue. PaBHOMepHOe
JBU)KEHUE MaTepualbHOU TOYKHU no
OKPY>XHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAas
CKOPOCTB. IIepuon 51 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

Texnunueckue YCTPOMCTBA: CIIUOMETD,
JBWJKCHUE CHApsAI0B, LIEMHBIE U PEMEHHBIE

nepeaadyun

2.1.7

IIpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOMU CKOPOCTH. Hccnenoanue
COOTHOILIEHMSI MEXKIY MYTAMHU, IIPONICHHBIMU
TEJIOM  3a  IOCJIEJOBATEIbHBIE  PaBHBIC
IIPOMEXYTKH BPEMEHHU NP PaBHOYCKOPEHHOM
JBWKEHUH C HAa4daJlbHOW CKOPOCTBIO, pPaBHOMN
Hyr0. M3yueHue IBM)KEHHs IIapUKaA B BSA3KOU
KUAKOCTH. M3ydueHume  [BMXKEHHMs — Tena,

OpOILIEHHOI0 TOPU30HTAIBHO

2.2

#H#Par#### IMUHAMUKA

221

ITpuHIMn OTHOCHUTEJIbHOCTH laymes.
Ilepsbiii 3axkoH HeroTona. HMuepuuanbHbie

CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI cyneprno3unuu

CHJI

2.2.3

Bropoii 3akoH HprooToHa myig martepualibHOU
TOYKM B MHEPLUHUAIBHOM CHUCTEME OTcuéra
(UCO). Tperuit 3akon Hprortona g

MaTCPUAJIbHBIX TOUCK

224

3akoH BceMHUpHOro TsAroTeHus. Cuia TsHKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs

CKOJIbXXCHU A u CHJjia TpCHUA ITIOKOsI.

Koapdunment tpenus. Cuna compoTUBICHUS




IIpH JIBUXXCHHUU TECJIA B )KUAKOCTHU HUJIM Ira3c

2.2.7

HOCTynaTeJ'IBHOC M BpallaTCIbHOC ABHKCHUC

a0COIOTHO TBEPIIOTO TEIa

2.2.8

MoOMEHT CHIBI OTHOCHTENIHEHO OCH BpalllCHUA.
IIneyo cuinbl. Yca0BUs paBHOBECHS TBEPAOrO
tena B ICO

2.2.9

Texanueckue yCTpOﬁCTBaZ IIOAIIMUITHHUKMH,

JABHXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktiueckue paboThl. M3yueHne NBHKEHUS
Opycka 110 HaKJOHHOW IIIOCKOCTH  MOJ
JelicTBueM Heckonbkux cuil. MccrnenoBanue
3aBMCHUMOCTH CHJI YNPYIOCTH, BO3HMKAIOLIUX
B nedopMupyeMOl MpyXUHE U PE3MHOBOM
oOpasiie, OT BEIWYUHBI UX JedOopMalUU.
UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO

Tella, UMEIOILETO OCh BpallleHUSs

2.3

###Par##H#3AKOHBI COXPAHEHIN 1 B MEXAHUKE

NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4deK. MMmynabc cuiel u
M3MEHEHHUE UMITYJIbCca Tena
3akoH coxpaHeHuss wumnyiasca B HCO.
2.3.2
PeakTBHOE NBMKEHHE
2.3.3 Pa6ora cuiel
2.34 MouHoCTh CHITbI
235 Kunernueckas sHeprusi MaTepuabHOW TOUKH.
- Teopema 0 KHHETHYECKON PHEPTUH
[TorenunanbHass sHeprus. lloreHuuanbHas
D5 SHEprus yIpyro nepopMUpPOBAHHON
o npykuHbl. [loTeHIManbHas SHEprus Tena
BOJIM3H MTOBEPXHOCTU 3eMJIU
[ToTreHnnanbHble W HEMOTEHIIMAIBHBIE CHJIBL.
937 CBsi3p  pabOTHl HEMOTEHIHAIBHBIX CHII C

N3MCEHCHHUEM MEXaHUIECKOM SHEPruu

CHUCTCMBI TCI. 3akoH COXpaHCHUA




MEXaHHYEeCKOMH OQHCPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuuecknue ycTpOMCTBA: ABUKEHUE PAKET,
- BOZOMET, KOIIEep, IPY>KMHHBINA MACTOJIET
[Ipaktuueckue paborsl. M3ydeHue cBs3M
2310 CKOpPOCTE€H Tel TMpU HEynpyroMm yjaape.

HccnenoBanue cBA3M  pabOTBl  CHUJIBI €

U3MEHECHHUEM MEXaHUYECKOM OHCPIruu TCjia

MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEK VJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUY ECKOM TEOpUH. BpoyHnoBckoe
nerxenue. Judoysus. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacTull B€IICCTBA

3.1.2

Mopenun CTpoeHHs Ta3o0B, JKHAKOCTEH U
TBEPABIX TeI W  OOBSICHEHHE  CBOMCTB

BEII[ECTBA HA OCHOBE DTUX MOJICIICH

3.1.3

Macca wmonekyn. KomnuectBo BeliecTsa.

[TocrositnHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  upeansHoro rasa.  OcHOBHOeE
ypaBHEHHUE MOJIEKYJISIPHO -KUHE€THY €CKOI

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AbcomroTHas TemIepaTypa Kak Mepa cpeiHein
KWHETUYECKON SHEPruu TEMJOBOr0 JBHKECHUS

yactul rasza. lllkana temnepatyp KenpBuna

3.1.7

VYpaBuenne Kuanelipona — Menaeneesa.

3akoH [lanbToHa

3.1.8

I"azo0BbI€ 3aKoHBI. M30mponeccsl B U1 IbHOM
ra3e¢ C IOCTOSIHHBIM KOJIHMYECTBOM BCIICCTBA.

u30TepMa, U30X0pa, n3obdapa

3.19

Texnuueckue YCTpOUCTBA: TEPMOMETD,

O6apomertp




3.1.10

[Tpaktnueckue paborel. M3mepeHwe Macchl
BO3/lyXa B KJIacCHOW KomHare. MccnenoBanue
3aBUCHUMOCTH MEXY NapaMeTpaMH COCTOSHUS

pa3peKEHHOr 0 Tasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

321

TepmoauHamuueckass cucreMa. BHyTpeHHss
DHEPrus TEPMOJUHAMUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabota. BHyTpeHHss

SHEPrugd OAHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Bunpl Teronepenadn: TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3TydeHue. TermmoéMKoCTh Tela.
ViaenpHas TEMJIOEMKOCTh BellecTBa. Pacyér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPpEaaUuC

3.24

IlepBblIii 3aKk0H TepMOaMHAMUKU. [IpuMmenenue
IIEPBOrO 3aKOHa TEPMOJINHAMUKHU K
u3onporneccaM. ['paduyeckas uHTEpHIperanus

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TenjaoBeIXx MamwuH. [IpeoOpa3oBaHus sHEpruu
B TewIoBeIXx MammHax. Koaddumuenr
noniesHoro  geiictBust  (manmee —  KILJ)

terioBor MammuHbl. [{ukn Kapuo u ero KITJI

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeobpatuMocTs mpolieccoB B MPHUPOJIE.
TennoBeie JIBHUTATCIIN. OKOJOTrHICeCKHUE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTesb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOJIMJIbHUK, KOHAULIMOHED

3.2.8

[TpakTnueckue pabotel. M3Mepenue yaeiabHOM

TEMJIOEMKOCTH

3.3

###Par## AI'PET ATHBIE COCTOSHU A BEIIIECBA. ®A30BBIE

[NEPEXO/1bI




331

[TapooOpazoBanue u KoHAeHcanus. Vcnapenue
u KUTICHHE. VY nenbHast TEmIoTa
napooOpazoBaHusl. 3aBHCUMOCTh TEMITEPATYPbI

KHUIICHHUSA OT JaBJICHUA

3.3.2

AOcomoTHaE W OTHOCHUTENBHAS BIAXKHOCTD

BO3ayxa. HacellleHHbIN Tap

3.3.3

Teépmoe  Teno. Kpucrammmueckue  u
amopdubeie Tema. AHH30TPONHS  CBOHCTB
KpPHUCTAJIOB. Kunkue KPHCTAJLIIBL.

COBpeMeHHbIG MaTCpHaJbl

3.34

[InaBienne W KpucTajuM3auus. Y JIeJbHAs

tenyora riaasieHus. Cyoaumanus

3.35

VYpaBHeHME TEIIOBOro Oananca

3.3.6

TexHudeckre YCTpOHCTBA: TUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIYYCHHsI COBPEMEHHBIX MaTE€pUajoB, B TOM

YU CJIC HAHOMATECPHUAJI0B, U HAHOTCXHOJIOT N

3.3.7

IIpakTnueckue paboTHI. N3mepenue

BJIAXKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

41.1

OnexTpu3aiys Ten. DIeKTpudeckuit 3apsi. [[sa

BUIA DJICKTPUYCCKUX 3apsaa10B

4.1.2

HpOB OJHHUKH, JAUDJICKTPUKH u

MMOJIYIIPOBOOAHUKH

413

3aKkoH COXpaHCHHA JICKTPUICCKOI'O 3apAaga

414

B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5

DneKTpruiecKoe TOJIE. Hanpspok€HHOCTh
JJIEKTPUYECKOT O I1OJIAL. [TpuHnmn
Cylneprno3uuuu.  JIMHMM  HanpsyKEHHOCTH

SJICKTPUYCCKOI' O IOJIA

4.1.6

PaGota cCHJ  93JEKTPOCTATHYECKOTO  MOJIS.

ITorenuuan. Pa3HocTh NOTEHIIMATIOB

4.1.7

HpOBO)IHI/IKI/I U JUDBJICKTPUKKU B ITOCTOSAHHOM




QJICKTPUUICCKOM I10JIC. I[I/IBJ'IGKTpI/I"IeCKaH

MIPOHULIAEMOCTh
DIJIEKTPOEMKOCTb. Konpaencarop.
418 DNeKTpOEMKOCTh IJIOCKOTO  KOHJEHcAaTopa.
OHeprus 3apspKeHHOT0 KOHJEHCaTopa
TexHuueckre  yCTpOMCTBa:  3JIEKTPOCKOII,
419 JIEKTPOMETP, DBJIEKTPOCTAaTHUECKAsl 3alluTa,
o 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHACHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTEP
4110 IIpakTnyeckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcaoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 eKTprYecKoro Toka. Mcrounnku toka. Cuna
ToKa. [ToCcTOSIHHBII TOK
4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
123 DNEKTPUUYECKOE COMPOTUBICHHUE. YEIbHOE
o COIPOTHUBJICHUE BEUIECTBA
424 [TocnenoBarenpHOE, napasienbHoe,
o CMEIIaHHOE COEANHEHNE TPOBOJHUKOB
PaGoTa snmexkTpudeckoro toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIIIHOCTB AJIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuwia (mamee — DAC) u
427 BHYTpPEHHEE CONMPOTUBIICHHE MCTOUHHKA TOKA.
o 3akoH Owma [ TOMHOHM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DJeKTpOHHAs POBOIUMOCTb TBEPIBIX
128 METAJIJIOB.  3aBUCHMOCTh  COMPOTUBIICHUS
o METaJJIOB oT TEMIEPaTyphbI.
CBepXnpoBOIUMOCTh
429 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa

IEKTPOHHBIX ITy4YKOB




4.2.10

[TonynpoBoguuku. CoOCTBEHHas U MpUMeEcHast
MIPOBOJMMOCTh MOJYHNpOBOAHUKOB. CBoiicTBa

p-n nepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

4211

DJEKTpUYECKHI  TOK B DJIEKTPOJHTAX.
DNEeKTPOIUTHYECKAs JI CCOLTAIIHS.

DNeKTpou3

4212

DNEeKTPUIECKU TOK B rasax.
CaMOCTOATENBHBIIET W HECAMOCTOSTEIIBLHBIN
paspsia. PasnuuHble TUIIBI CaMOCTOSITEIBHOIO

pazpsana. Monnus. [Inazma

4.2.13

Texnuueckue YCTpPOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
AJIEKTPOHArpeBaTeIbHbIC pudopsI,
3IIEKTPOOCBETUTEIbHBIC TPHOOPBI, TEPMOMETP
COIIPOTUBJIEHMUS, BaKyyMHBbII IUON,
TEPMHCTOPBI u b oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBLIﬁ A0, raJIbBaHHUKa

4.2.14

IIpakTnueckue paboTHI. N3yuenue
CMEIIAHHOT O COETUHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpotusieHus. HaOmonenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 31eMEHTHI COAEP KAHUS

4

SJIEKTPOAMHAMUKA

4.3

###Par#HH#MATHUTHOE ITOJIE. QJIEKTPOMAT'HUTHAS MHAYKIN A

43.1

IlocrossHuble MaruuThel. B3ammopaencTsBue

IIOCTOAHHBIX MarHuTOB

43.2

MaruutHoe mone. BekTop MarHuUTHOM
uaAykuuu.  [IpuHOUND — cyneprno3ulum.
Jluann MarmuTHOM wuWHAyKuMH. KapTtuna

JMHAM  MAarHUTHOM  MHIAYKLIUU  TIOJS




IIOCTOAHHBIX MarHuTOB

MaruutHoe MoJie NPOBOJAHUKA C TOKOM.
Kapruna nuHuid mosst JUIMHHOTO MPSMOro

INpOBOJHHMKA MW 3aMKHYTOI'O KOJBLEBOI'O

433 MPOBOAHUKA, KATYIIKH C TOKOM. OTBIT
Opctena. B3aumonaelicrBre NpoBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HalpaBJICHHE.
JIBuKeHue  3apsKEeHHOM — 4acTULBl B
435 OHOPOAHOM MarHuTHOM Tmoje. Pabora
cuisl JlopeHua
4.3.6 SIBneHmne 3J1€KTPOMAarHUTHOM UHTYKITHH
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU
OJ1C unayKuuu. 3aK0H 3JIEKTPOMAarHUTHON
4.3.8 naaykuuu @apanes
BuxpeBoe oanexkrpuueckoe mnone. IJC
WHIYKIUA B TPOBOJHMKE, IBUKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJHOM MAarHUTHOM
oje
4.3.10 [IpaBuno Jlenma
NHayKTHBHOCTD. SIBIICHHE CaMOWHIYKITUH.
43.11
OJ1C caMOuHIyKIIMHU
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIeKTPOMarHUTHOE 1OJIe
Texnuueckue  yCTpPONCTBA: TMOCTOSIHHBIC
MAarHuThI, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTaTEIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS I1€Yb
[IpakTnueckue paboTHI. N3yuenue
4315 MarHMTHOTO TIOJSI KAaTYIIKH C TOKOM.

HccnenoBanne nelcTBUS  MOCTOSHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHU A SHCKTPOMaFHI/ITHOﬁ HHAYKIWHU

KOJIEBAHMA 1 BOJIHBI

5.1

#H#PartH#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KomebarenmbHass  cucrema. CBOOOIHBIE
KoneOanus. [apMoHWYECKHEe KOleOaHws.
[lepuon, wacrora, ammuTyga u ¢asza

KoJIeOaHuit

5.1.2

IIpyxuHHBII MasTHUK. MartemaTudeckui

MasiTHUK

5.13

VYpaBHEHHE TapMOHUYECKHX KoJeOaHUI.
Kunematnueckoe u JUHAMHAYECKOE

OIHMcaHue KoaebaTeIbHOI o JBHUXCHUA

5.1.4

IIpeBpamenne SHEPrun pu
FapMOHHUYECKUX  KOJIEOaHMSIX. Cas13p
AMIUIUTY 1L KOJIeOaHUi HCXOIHOU
BEJIMYHMHBI C aMIUIUTyAaMHu KojeOaHui eé

CKOpPOCTHU U YCKOPEHHUSI

5.15

KonebatenpHpiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoJeOaHus B
UICaTbHOM  KOJIE0ATeIbHOM  KOHTYPE.
AHayioruss MEXIy MEXaHUYeCKUMH U
3JIEKTPOMArHUTHBIMHU KOJIeOaHUAMMU.

®opmyna ToMmcona

5.16

3aKkoH COXpaHCHUA SHEPTUHU B HUICAIIBHOM

Ko0JIe0aTEILHOM KOHTYpEC

5.1.7

Brinyx/1eHHBIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. Pe3onanchHas KpUBasi.
BriHyx)1eHHbIC 3JIEKTPOMarHUTHbIE

KoJIeOaHus.

5.1.8

[Tepemennsiii  Tok.  CuHyCOMIAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOT O TOKA.
AMIUIMTYIHOE U ACHCTBYIOLIEE 3HAaYEHUE

CHUJIbI TOKAa U HAIIPAKCHU A




5.1.10

Tpancdopmarop. [IpousBoacrso, nepenaua
U 1oTpebsIeHHe 3JIEKTPUYECKOH SHEprum.
OKOJIOTMUECKUE PUCKU IIPU NPOU3BOJCTBE
NIEKTPHUY ECKOU JHEPIUu. Kynbprypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUH B

MOBCEIHEBHOI KU3HU

5.1.11

Texnuyeckne ycrTpoiicTBa: ceiicmorpad,
ANEKTPUY ECKUI 3BOHOK, JVMHUU

QJICKTpOIICpcaaqd

5.1.12

[Ipaktuueckue pabotrel. MccnemoBaHue
3aBHUCUMOCTH TEPHUO/Ia MallbIX KOoJeOaHHi
rpy3a Ha HUTU OT JJIMHBI HUTH M MAaccChl
rpy3a. MccnenoBanue mepeMeHHOT0 TOKa B
e U3 TOCIIENOBATEIbHO COCTMHEHHBIX

KOH/IEHCaTOpa, KaTYILIKU 1 PEe3UCTOpa

5.2

#H#PartH##MEX AHUUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

521

MexaHn4eckue BOJIHBI, yCl0oBus
pacnpoctpanenus. Ilepumon. CxopocThb
pacupocTpaHeHuss W JJWHA  BOJIHBL

HonepeqHHe U MPOAOJIbHBIE BOJIHBI

5.2.2

###Par##H# Unrepdepenuns u audpakuus

MECXaHHUYCCKUX BOJIH

5.2.3

3ByK. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMArHUTHBIE  BOJHBI. Y CJIOBUS
W3IIy4eHHUs]  DJIEKTPOMATHUTHBIX  BOJIH.
Bsaumnas opuenrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

5.25

CBolicTBa  DJIEKTPOMATrHUTHBIX  BOJIH:
OTpa)K€HHE, IMpeIOMIIEHHE, IOJIpU3aIus,
mubpakaus, wuHTepdepeHius. CKOPOCTH

QJICKTPOMArHuTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IppuMeHeHuEe 3IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyuHUMOBI PAAUOCBSI3U W TEIECBUICHUS.
Pagunonokanus. DJIEKTPOMarHuTHOE

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuyeckue yCTpOHCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTBI, yIABTPa3ByKOBast
JIMATHOCTUKA B TEXHHUKE W MENMIMHE,
panap, paavoNpUEMHIUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

###Par##OII TUKA
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[IpssMonuHEHHOE PacnpoOCTpaHEHUE CBETa

B OJlHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKCHUS
cBeta. [loctpoeHre M300paXeHNH B TIIOCKOM

3epKaie

5.3.3

IIpenomnenue cBera. 3akOHbBI MPETOMIICHUS
CcBeTa. AGCOMIOTHBIN roka3ateJb

MIpETOMIICHUS

5.34

[Tonmxoe BHYTPEHHEE OTpaXKeHHeE.
[IpenenpHbIl yros MOJHOIO BHYTPEHHETO

OTpaKEeHUS

5.35

Hucnepcuss  cBera. CIlOXHBIH  cOCTaB

Oemoro ceera. [{Ber

5.3.6

CoOuparone ¥ pacCcerBalOUIUE JUH3HI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHHE U
ONTHYECKAass  CHJIa  TOHKOW  JIMH3BI.
[TocTpoenne n3o0pakeHui B COOMPAIOIIMX
W paccemBarommx JmH3aX. Dopmyna
TOHKOM JNHWH3BI. YBEIWUEHHE, J1aBaecMoec

JIMH30H

5.3.7

IIpenensl IPUMEHNMOCTH TE€OMETPUYECKOM

OIITUKH

5.3.8

WNutepdepenmuss  ceera.  KorepeHtHbie
HMCTOYHHUKH. YcnoBus HaOI0IeHUS
MaKCHMYMOB u MUHHUMYMOB B

UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX




CI/IH(i)aSHLIX KOI'€pCHTHBIX HCTOUYHUKOB

Huopakuust  ceera.  Judpakunonnas
pemérka. YcinoBue HaOMIOJACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu MaJcHUuU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(GPAKIHOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceera

TexHuueckue yCTpPOMCTBA: OUYKH, JIyIa,

doroanmapaT, NPOEKIMOHHBIA ammapar,

53.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, T (ppaKOHHAS pemérka,
TIOJISIPOUT
IIpakTnyeckue paboThI. N3mepenue

nokasarens npenomieHus. McciaenoBanue
5.3.12

CBOMCTB  HM300pakeHWH B  JIMH3aX.

HaGnronenue nucriepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

['paHubl NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHHUKH. IToctynatet Teopuun
6.1 OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTUH DUHIITEHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpEMEHH H  COKpaIleHue

JIAHBI

6.3 DHeprus U UMITYJIbC CBOOOJHON YaCTHUIIBI

CBsi3b Macchl C SHEPruel U HMITYJIbCOM
6.4 CBOOOAHOW 4YacTUlbl. OHEpPrusi MOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOM OITTUKH

®otonbl. Dopmyna [Inanka cBsI3u SHEPTUU
7.1.1 doToHa C ero YacTtoTod. OHeprus u

uMIyJabCc GOoToHA




7.12

OTtkpeiTHE U HccnenoBanne Gorodddexra.

OIIBITEI AT. CroneroBa. 3aKOHEI

doTorhdexra

7.13

YpaBHeHue DHUHIITEHA IS
doTorddekra. «Kpacnas IPaHUIA

doTorhdekra

7.1.4

JlaBnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne yCTpoicTBa: (HOTODIIEMEHT,
dboTonaATUHK, COJTHEYHAs Oatapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnegoBaHUIO CTPOCHUS

aToMa. HnaHeTapHa;I MOICIb aTOMa

7.2.2

[TocTynaTsl Bbopa. N3nyuenne u
norjomieHe (QOTOHOB MpU  Iepexojie
aToMa C OJHOIO0 YPOBHS DHEPruud Ha
npyroil. Bunsl cnexktpoB. Cnektp ypoBHEH

SHEPrUu aTomMa BOA0pOJIa

7.2.3

Bonnosrie cBolictBa yactuil. BomHbl Oe
bpoiins. KopnyckynspHo-BOIHOBOI
nyamusMm.  Jludpakimus 3NeKTPOHOB  Ha

KpucTajajiax
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CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUCHUC.

YcTpoiicTBO M IpUHIUI paboThI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTpaIbHBII
aHaiu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  paborel.  Habmonenue

JIMHEWYAaToro CreKkTpa

7.3

ATOMHOE A1PO
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MeTtoasl HaOMOAEHUS U pErucTpaluu

SJICMCHTAPHBIX YaCTHUIL]




7.3.2

OTKpbITHE  PAagUOAKTHBHOCTH.  OIBITHI
Pesepdopma mo ompeaeneHHI0  cocTaBa
paavoakTUBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, 6era-, ramma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HA JXUBBIC OPTraHU3MbI

7.3.3

OTkpeITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sinpa I'eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe yucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DJEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. I'amma-
U3JIy4yeHHE. 3akoH pPaaroOaKTUBHOIO

pacnazia

7.3.5

DHeprusi CBA3M  HYKJIOHOB B  sIpe.

SAnepubie cuibl. JledhekT maccer supa

7.3.6

Snepubie peakiuu. JleneHne u cUHTE3

snep

7.3.7

AnepHslii peaxTop. TepMosiiepHbIil
cuate3. [IpobieMbl ¥ TEPCIEKTHUBHI
SJIEPHOM  SHEPreTUKH. DKOJOTUYECKHE

ACIICKThI ﬂ}lepHOﬁ OHCPIrCTUKU

7.3.8

OnemeHTapHble  4yacTulpl.  OTKpeITHE
MIO3UTPOHA. dyHIaMEHTalIbHbIE

B3aMMOJICH CTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, saepHBI  peakTop,

aromMHas bomOa

7.3.10

[Ipaktnueckue paborel. MccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bémnoro ueba. Cos3Be3musi, sipkue

3Bé3JII)I, IIJIaHETHhI, UX BUAUMOC IBHKCHHEC

8.2

Conueynas cucrema. l[lmaHersl 3eMHOM




I'pyHaIibl. IImaHeThI-TUraHThI n Hux
CIIYTHUKH, KAaPJIHUKOBLIC IIJIAHCTEI. Maisie

Tesra COJTHEYHOU CUCTEMBI

8.3

Comnue, ¢Qorocdepa u  armocdepa.

ConHeyHass akTHUBHOCTBD

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE&bI, WX OCHOBHBIE XapaKTCPUCTUKH:
Macca, CBETUMOCTh, PAJHyC, TeMIepaTypa,
17 B3aMMOCBSI3b. Jmarpamma
«CTIEKTPaJIbHBI ~ KJacC — CBETUMOCTBY.
3B&3AbI  TJIABHOM  IOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIA

3BE3]] TJIaBHOM IOCIIEI0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOeHHE  3BE3N.
CoBpeMeHHbIE pEaCTaBICHUSA o]
npoucxoxaeHnu W sBomoru ConHia u

3B€E3/1. DTaIbl )KU3HU 3BE3N

8.7

Mneunsiii  Ilyte — Hama I'amakTuka.
CnupansHast ~ cTpykTypa  ['anmaktuky,
pacmpeneneHue 3BE34, Trasa M IBUIA.
[lonoxenne wu nBwxkeHue ConHoa B
lanaktuke. Ilnockas u  chepuueckas

noacucTeMsl I'agakTuku

8.8

Tumner TaJIaKTHK. Panuoranaktuku n

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennasa.  Pacmmpenne  BceeneHnoil.
3akon XaOOna. Pa3Oeranue ramakTuK.
Bo3pact u pamuyc BcenenHoi, Teopus
Bonbmoro B3peiBa. Mojens «ropsuei

Bcenennony. PennkroBoe usiryuenue

8.10

Macmrabnas  cTpykTypa  BcenenHoid.
Mertaranaktuka. HepeméHnHbie mpoOiemMsbl

aCTPOHOMHUH




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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