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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOrO YpOBHS Ha YPOBHE CpEIHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUENUMU MpenojaBaHus ydyeOHoro mpenMera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHuu ux (uU3MKe Ha Oa30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyuyeHus, a TaKXKe YYUTBIBAET HEOOXOJUMOCTh peau3alMi MEKIIPEIMETHBIX
cBsize (U3MKH C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENHM WM3Y4YEHMsI (PU3UKHM HA YPOBHE CPEIHErO OOILIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NpPHUPOAbI, BbICTyHas B
Ka4yecTBe yueOHOro mpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBI BKJIAJ B CUCTEMY
3HaHMi 00 okpyxkaromeM mupe. [IkonbHbINA Kype UMK — cucTreMooOpa3yrouui
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE MPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOrHEH,
dbuzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHne (U3MYeCKUX 3HAHUM  ONpenenseT XapakTep M pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJIOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyYEHHs] HOBBIX MaTe€pHaIOB C 33JlaHHBIMU CBONCTBaMH W JIPYrHX.
W3yueHne (QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku 17 YpOBHA CpeaHero ooOiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi MNpeAnoiaraeT HCMOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXICHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHHE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHUMOCTH TEOpHUMl, JUIsl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBJICHUN H
MIPOLIECCOB).

CHUCTeMHO-IEITeIbHOCTHRIN MOAX0/ B Kypce (PU3MKH peau3yeTcs MPexKIIe
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH O00Yy4aroUuIuXcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAMHEHBI B OOIMIMI CHUCOK YYEHUYECKHX
MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM MepevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAaHUS U
ocHamieHus kaOunera ¢usuku. Ilpm »>TOoM oOecmeunBaeTcs OBIAJCHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM aJis pacu€THBIX 3aJa4 MPUOPUTETOM SIBJISIFOTCS 3a7a4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
0OBbSICHEHHE TPOTEKaHUsI (PU3MYECKUX SIBJICHUH M TPOILECCOB B OKpPYXKaroliei
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
PEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpYydOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanimonHoe o0opyaoBaHue (HOpMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAIILHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEH Uif.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a060paTOpHOro 000pYAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IU(POBBIX J1A0OPATOPHIA.

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

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE HMX HHTEIUICKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HUKU;

e (QopmupoBanne ymeHUW OOBSCHATH SBICHUS C HUCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBACHUN O poid (PU3WKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne ATUX TieNeld 00ecIeunBaeTCs PeIICHUEM CIICIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DM3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3MKY 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 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIeNblo, 3aJad, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

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

e OBJAJECHHE METOJAMHU CAMOCTOSTEIBHOIO IUITAHUPOBAHMS M IPOBEICHHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BBIM ypOBEHb) Ha YpOBHE CpeAHEro OOILEero
oOpazoBanus orBoautcs 102 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 34 yacoB (1 yaca B HeIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBJIAETCI PEKOMEHIOBAaHHBIM, YYHUTENb J€J1aeT BHIOOD
IPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBWKEeHHE. JIBH)KEHME  MATEpUAIbHOM  TOYKU 11O
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSAO0B, LICMTHBIE U PEMEHHBIC MTEpEaavH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenre ABUXKEHHS Tejla, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LETBIO ONPEJIETICHNUS MITHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Telia, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J1s1 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 CKOJIbKEHUS U cujia TpeHus mokos. KoahdunueHnt tpenus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckue yCTpoOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu ycKOpEHHOM MOABEME U TTaJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnegoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U U3MEHEHUE HUMITYJIbCA Tejla. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHUMabHBIE WM HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHMATBLHON SHEPT UM B KHHETHUECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJa Ha IPUMEPE PACTSIHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJICVCTBHSI YacCTHUI] BEIIECTBA. MoJaenu CTPOEHUs Ta3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TeroBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  upeasibHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30oBble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIIME JTUCKPETHOE CTpOEHWE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, MILTIOCTpUPYIOLIas TPUPOAY IaBICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIFOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIBHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY MMApAMETPAMU COCTOSIHUSL PA3PEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3MeHeHus. KomndaecTBo TermnoTel u padora. BHyTpeHHS s
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIOMPOBOJHOCTh, KOHBEKIUSA, U3IyUYCHHUE. Y IeIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKHU K wm3omporeccaMm. ['padudaeckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TeroBele  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nedctBus TemoBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH 3HEpruM Tejaa MHpU COBEPLIEHUH PabOThHI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o anuabaTHOMY pacCIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eewgecmea. Dazoevie nepexoont

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgHsbie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIIOIMH IOJIYYEHHUS] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpucTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Pazgea 4. duekrpoannHamMuka
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKU 3apsan. [Ba BHIA 3IEKTPHUYECKUX
3apsaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOIO 3aps/a.
B3anmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTH — dyeKTpuueckoro moisd.  [IpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
HOJIS.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

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

TexHnueckrne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akoH Oma aJis MOJHOM (3aMKHYTOM) 31eKTpuyeckoi nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHUMOCTD
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

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

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne DIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiiacce ocylecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HaydHbI (hakT, rumoresa, (pusmyueckas BeIUYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHUH, JHWHEWHas (QyHKIHS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOUHa, OBITOBOM XOJOIUIBHUK, KOHAUIIUOHEP, TEXHOIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEHHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bekrop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MArHUTHBIX NOJieH. JIMHUM MarHUTHOM MHAYKUWMH. KapThHa JTWHAM MarHATHOU
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWMHHM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Jpcrena. BzanmoaencTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAW. OJIEKTPOABIKYIIAS CHJIA MHAYKUWHA. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu Papanest.

BuxpeBoe aneKTpruyeckoe Ione. OJIEKTPOABIKYIIAs CUjla WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIeHHWE CaMOMHAYKUMHU. OJEKTPOABIKYIIAs Cuia
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS 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.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABHXKYILEH CUIIbI MHAYKIIUA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHON MHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnueckue konedanus. Ilepuon, vacrora, amrumtyna U ¢aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaTeMaTU4eCKU MaATHUK. Y PaBHEHHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMArHUTHBIMU  KosiebaHusiMu. Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyX€HHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHMUS.

[lepemennblii TOk. CHHyCOMAAQNbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
WCITIOJIb30BaHUS AJIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU.

TexHuyeckne yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KojeOaTeabHOM CUCTeMbl (MPYKMHHBIA WIH
MaTEeMaTUYECKU MasiTHUK).



Habmroienne 3aTyxaronmx KojacoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

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

Pe3oHaHc 1mipu MOCIENOBATEIBbHOM COCAMHEHUU PE3UCTOpPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne MNEpPEMEHHOTO TOKA B LENM W3  MOCIEN0BATENBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHBLE 60IHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u qudpakiivs MEXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI paIMOCBA3U U TeNeBUACHUS. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
YacTOTOU KOJIeOaHUA.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroja mNOJIHOTO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOuparoIuX U paccerBaroUMXx JruH3aX. DopMyna TOHKOW JHUH3BL. Y BETHYCHHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C HEPruer U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIbL. DHEPTU
MIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue u uccienaoanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUNK, CoTHeUHas Oarapes, CBETOAUOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Imanerapnas mopens aroma. Iloctymarel bopa. M3nydenue u morionieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJAOPOA.

BonHoBrwie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckyspHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEDP.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHus sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3TydCHHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

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

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKUE aCIIEKTHI SAEPHON SJHEPIETUKH.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHnueckne ycTporCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Buibcona, simepHbIit peakTop, aToMHast 6omo0a.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BUTUS acTpoHOMUH. [IpukiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bupa 3Bé3nnoro nHeba. CosBe3nusi, sSpkue 3BE3/bI, IIAHETHI, MX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJIbHBIA Kjacc —
CBETHUMOCTB». 3BE3bI TJIaBHOM IIOCJIEAOBATCIIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEILHOCTU. BHYTpeHHEE CTpOoeHUE



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 Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be31usi CEBEPHOro MOJYIIAPUS U IPKUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOU HAYYHOUW KapTUHE MUpPA, POJIb (PU3NUECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBIsieTCs ¢
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMATHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4dyHbIM (akT, rumore3a, (Qu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOCKUHMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPHUPOJIC, ONITUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaJIu3.



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, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



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

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpazoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIICUHTH JOCTHIKCHHE CIICTYIOITHX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYYarOmMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOT0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA U OMbBITA JEATEILHOCTH B IMPOLIECCE pEaM3allii OCHOBHBIX HAIPABJICHUI
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTHUYECKHX U
JNEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOIO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKITUSMH U Ha3HAUCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHUUCKUX YUEHBIX B 00JaCTH (DM3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) TpyaoBOro BocnuTaAHMS:

HMHTEpPEC K paszIMyHbIM cdepaM MnpodecCHOHATBHOU JESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(bU3MKY HA IPOTSKEHUU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJICd YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOH JIESITEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHUs  (U3UKKA ~ OCYHIECTBJISITH ~ NPOEKTHYIO U HCCIIENOBATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITETLHO  (OpMyJIMpOBaTH W AKTyaIU3UpoOBaTh  MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeATh IEe JeATCIIbHOCTH, 3aJaBaTh IapaMETPbl W KPUTECPUU HX
JIOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUST B  PacCMaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IUIaH PEIICHHS MTPOOJEMBbI ¢ y4E€TOM aHajIM3a UMEIOITUXCS
MaTepUalibHBIX U1 HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKU MOCIICICTBUM AEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUCBBIMH TOHATHSIMHU M METOJAMH
(u3nUecKol HayKu;



BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIICIOBATEIbCKON M MPOCKTHOMN JEeSITeThHOCTH
B 00J1aCTH (DMBHUKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIILHOMY TTOUCKY
METOJIOB pEIICHHs 3a1a4 (U3HUECKOTO COJCP)KAHWS, MPUMEHEHHIO Pa3TMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BHJAMH JCATEIBHOCTH TIO TIONYYEHHUIO HOBOTO 3HAHUA, €To
UHTEpIpETaIuy, MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISBJIAITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlM3MPOBATh 3aaady,
BBIIBUTATh THUINOTE3y €€ pEIIeHHs, HaXOAWTh ApryMEHTHI JJIsl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 32/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATH TIONYYEHHBIE B XOJ€ pEUICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTb U (opMynupoBaTh COOCTBEHHbIE 3aJaull B 00pa30BaTEIIbHOM
JESITETLHOCTH, B TOM YHCIIE TIPY U3y4EeHUHU QU3HKH,

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUSA 10 (U3UKE B TPAKTHUYECKYIO 00JaCTh
KU3BHENIEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/bI U PEIICHUS;

CTaBUTH TIPOOJIEMBI U 337]a4H, TOIMyCKAIONHE aTbTEePHATUBHBIC PEIIICHMUS.

Pabora ¢ undopmanmneii:

BJIQJICTh HaBBIKAMU TOJy4YeHUs WHOOpMAIMM (U3NYECKOrO COAEPKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH ITOMCK, aHaJIu3,
CUCTEMATHU3AlUI0 W HMHTEPIPETANi0 HHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
IIPEICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAITUH;

UCIIOJIb30BaTh ~ CPeACTBA  WH(MOPMAIIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PENICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THUTUEHBI, PECypcoCOepEeKeHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPXKAHUS B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HAYCHHUS WH(POPMAIIMH U IEIeBOI ayIuTOPUH, BEIOUpasi ONTHMAIILHYIO
dbopMy TpeaCTaBICHUS U BU3yJTN3AIIHH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpPATh TEMATUKYy M METOJbI COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YeHa KOJJICKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
OOIIMi1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3IHMUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepPcaibHbIe YueOHbIe 1elicTBUSA
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIHLHOCTh B 00JIACTH
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIMPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSITEJTIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj7a4, TJIaH BBIMOJIHEHUS MMPAKTUIECKON pabOThI ¢ y4ETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYAaIIHUsIM;

paciupsTh paMKi Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO SPYIUIMU B 00JacTH
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEeIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/IEKT:

JIaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJICTh ~ HABbIKAMM  TIO3HABATENBHOM  pedJeKCMU  KaK  OCO3HAHMUS
COBEPIIAEMbIX JEHCTBUM M MBICTUTEIbHBIX TMPOIECCOB, HMX PE3YyIbTaTOB U
OCHOBAHUII;



UCIOJIb30BaTh NPUEMBI PEPIEKCUU ISl OLIEHKU CUTYyallld, BBIOOpAa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3€e pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpPH aHaIM3e pe3ylbTaToB
JeSITeIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX Ha OMIMOKH.

B mpouecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTrpPaMMBbl
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEpILEHCTBYETCSA HYMOLIMOHAJIbHBIH UHTEJUIEKT, Ipeanoaraonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aqanTUPOBAThCSI K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIIEHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K koHmy obOydenuss B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0Oa30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOAEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
WJICATIBHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, JKUAKOCTEN W TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUH 3apsi]l IPU pelIeHUU (PU3NIECKUX 3a/1a4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MIPSIMOJMHEHHOE
IBW)KEHHE, CBOOOJHOE TMaJeHHE TeJ, ABM)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCHAPEHHME, KOHJEHCALWs, IUIABJICHUE, KPUCTALIM3ALUs, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, OBBILICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXAaHMYECKOE MABI)KEHHE, UCHOJb3Yys (U3NYECKUE BEITMYUHBIL:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TNPABUIBHO TPAKTOBATH
(U3NYECKUIl CMBICI HUCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS MU EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOr0 JBHKEHUS MOJIEKYJI, CpEIHEKBaJApaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
OpaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUs1 W E€AUHULBI, HAXOIUTh (QOPMYJbI, CBA3BIBAIOLIME JaHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIKCHIBATH U3YYEHHBIE IEKTPUUECKHE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BEITUUMHBI: JEKTPUUECKUN 3apsl,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTD IMOJIA, MOTEHIMA], Pa3HOCTh MOTEHLNAJIOB;
OpY ONUCAHMM IPAaBWIBHO TPAaKTOBaTh (DU3MUECKUNH CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHHUs W EAMHUIIBI; YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHATM3MPOBATh (DU3MUECKHUE MPOIECCHl U SBICHUS, UCIONb3Ys (pusnueckue
3aKOHBI M MPUHLMIBL 3aKOH BceMupHOro tsarotenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
MPUHIUIT CYNEPHNO3ULIUNA CHJI, NMPUHUUII PaBHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCY€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPHI0 CTPOCHHs BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KylloHa, NpU 3TOM pPa3inyarh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl IO MCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIUpOBaTh BHIBOBI,

OCYILECTBJISITh NMPSIMbIE U KOCBEHHbIC U3MEpPEHUsI (U3NYECKUX BEIMYUH, IPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKUMHM  BEITMYMHAMH  C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUie TaOnuIl U TpaduKOB, 1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB U JIAOOPATOPHOTrO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOb3Ysl (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIn3a yCJIOBHS 3a7aun
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYEeHUS (PU3UYECKON BETMUMHBL

pelaTh Ka4eCTBEHHBIE 33Ja4M: BBICTPAUBATh JOTMYECKH HEIMPOTHUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnueckue sIBICHMUS;

UCTONB30BaTh  MPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
U TIPEJICTaBJICHUSI YUeOHOU UM HAayYHO-TIONYSIPHON MH(GOpMAIUHU, TOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW MKU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpynmne C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX PO,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy oOyuenus B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW NESATEIbHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA IIEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOI'O sijpa MpH PEIIeHUU (PU3NYECKUX
3az1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMUSA, JEMCTBUE MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U HOISApU3alMs  CBETa, JAMCIEPCHs  CBETa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaiOaKTUBHOCTH;

OIKMCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  IMPOBOJAMMOCTH  PpAa3IMYHbIX  CpeA) H
AJEKTPOMArHUTHBIE $IBJIEHUS (TPOIECCHI), HMCHONB3YAd (DHU3UUYECKUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUYECKOE HAMPSIKEHUE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO Mojsi, cuia Awmrepa, cuia JlopeHua, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrusl 3JEKTPUYECKOr0 W MArHUTHOrO MOJIEH, MEPUOJ M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYyCHOE pacCTOSHHE W
ONTUYECKass CWJa JIMH3bI, TPU OMUCAHUU TPABUIHLHO TPAKTOBATh (HHU3HUUECKUIN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI H
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3nuecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI IPOBOJHUKOB, 3aKOH J[koymsa—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUSl SHEPrUU, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAaHEHHsS MAcCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OIPENENATh HAIIPABJICHHE BEKTOPAa MHAYKIIUA MAarHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HU3MEPEHUM: MNpPHU STOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBJIATh MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOWMPATh ONTHUMAIBHBIN CHOCOO M3MEPEHHS M HMCIOJIh30BAaTh W3BECTHHIC
METObI OLIEHKH MOTPEIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYUH C HCIOIh30BAHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUAEC TaOIUI U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yiIbTaTaM UCCIICOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-MCCIIENOBATEIbCKOM U MPOEKTHOU
JIESITENIbHOCTU C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000Opy10BaHuUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTIOJNIB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBbIE Uil €€ pelIeHUs, MPOBOAUTH Pacdy€Thl M OICHUBATH PEalbHOCThH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(pOpMaLIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeJICTaBlIeHUs] Y9eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATH MOJIydaeMyro HH(pOopMaIiuio;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE IPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HH
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN Cpele;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalHUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQKJOT0 U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpruBaeMoi MPoOIeMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JJIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6moreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
Bbu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmuotexa [IOK

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
Paznen 4. JIEKTPOAMHAMUKA
Bbu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bu6mmotexa [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM udpossbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MaruauTHoe noJsie. DJIeKTpOMarHuTHas 6 1 1 bubmotexa [JOK
' WHIYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazueiy 6
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 5 5 bubmmoreka [{OK
' Kosiebanust https://m.edsoo.ru/7f41c97c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 3 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 o 4 1
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 12

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI clielIMaIbHON TEOPUH 5 1 bubmmoreka [IOK
' OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 2
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6moreka [JOK
4.1 i 3
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 2 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

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

7

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 4 E;ISS;I;T:;(:OESII; £41697c
Hroro no pazgeny 4
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpPEHNE 2 E::E:;I;T:clj?ogrouﬁ £11697c
Uroro no pazneny 2
Pe3zepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IpUpoze.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIero Mupa
Pouib 1 MecTo Qpu3uku B

5 (dbopMUpOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBukenus. [lepemenienue, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSAMOIMHENHOE 1 bubmmoreka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubmmorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHEe 1 bubmoteka [JOK
CBOOOIHOIr0 NaJcHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUKEHHUE.

7 JBrmkeHne MaTepuaibHOM TOYKH MO 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 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

NuepuunaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6moreka [JOK

o cyneprosHuiit i Brop OHVSaKOH https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOUKH

10 Tperuii 3akoH HeroToHa U151 bubmmoteka LIOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro taroreHus. Cuina

11 Tshxectu. [lepBas KocMuueckas bubmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kordduiment tpenus.

13 Cuna CngOTI/IBHCI?I/I(I})I npu ,Z[BI/IS(GHI/II/I bubmorexa [JOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPOTO TENA. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
PaGoTa 1 MOIITHOCTH CHJIBI.

16 Kunernueckas 3Heprus MaTepuanbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPIUU

17 [TorennuanbHas HEPruUs. bubmioreka [IOK



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

[ToreHaNbHAs SHEPTUS YIIPYTO

e OpPMHUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHble U HEMOTEHIIUATbHbBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPruu

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

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEeXaHNJeCKOMN OHCPruunu
TeJla Ha MPUMeEpE pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonTtponwsHas pabora o reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPaHEHHSI B MEXAHUKE»

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

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

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

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIN

23

Macca monekyin. KonnuectBo
BemiecTna. [locrosiHnas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. [llkana remneparyp



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

Lenscus

HNneansubiii ra3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa

26 Cpe/lHEN KMHETUYECKOW SHEepruu bu6mmoreka [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlaGoparopHas pabora

28 «HccnenoBanue 3aBUCIMOCTH MEXKTY
napaMeTpaMu COCTOSTHUS
pa3pexeHHOr o ra3a»

29 N3onporecchl B Wi€aTbHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 cnocoOnrI €€ n3meHenus. KomnuecTro bubmotexa [JOK
TEMJIOTHl ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/1€aJIbHOT0
rasza

31 Bunb! Terionepenaun bubmmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTD BEILIECTBA.
32 KosmdecTBO TemoTsl mpu bu6amorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolece

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmorexa [IOK
MIPUMEHEHHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatuMocTs mporieccoB B bubmotexa [JOK



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

npupoe. Bropoii 3akon
TEPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun pevictus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKonoruueckue npodeMbl
TETIOAHEPT eTUKH
38 O6o0maromuii ypok «MouiekynsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas padbora mmo reme
39 «Monexymsipaas ¢puzuka. OCHOBBI bubmorexa [TOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHU KU
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmuorexa IIOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/yXa. HachimeHHbIH bubmorexa [JOK
AV B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucranamueckue u
42 aMmopdHbIe Teaa. AHU30TPOIHUS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiuibl. COBpeMEHHBIE MATEePHAITBI
[TnaBiaeHUe U KPUCTAILTU3ALIMSL.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6mmoreka [JOK
44 % 0
PABHCHHC TEILIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIMs Te. DIEKTPUYECKU N bubmoteka IJOK

3apsan. [IBa BUa 37EKTpUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[TpoBOAHUKY, AUBIEKTPUKHU U

bu6moreka [JOK

46 [IOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUS
yHpoBOL p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOr0 3apsia
B3aumoneiictBue 3apsaaoB. 3aKoH
47 Kynona. ToueuHBIN 31eKTPHYECKUN bubmorera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsk€HHOCTD 31€KTPUYECKOTO
48 nosst. [IpuHOMn cyneprno3uinuu bubmmorexa [IOK
ANEKTPUYECKUX moJien. JInuuum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKoro
49 noid. ITorennuan. Pa3nocts bubmorexa HOK
' ) https://m.edsoo.ru/ff0c6f00
[IOTEHIIMAJIOB
IIpoBOOHUKY U OUDJIEKTPUKHU B
50 3JIpeKT OCTaTHYECKOM HOI:.:IG buGmrorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudueckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHnmeHncaro
p A p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTbD MIOCKOTO
52 KOHJIeHCcaTopa. DHEPrus 3apsHKEHHOr0 bubmrorexa ITOK
pa- p p https://m.edso0.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIEHcaTopa"
[TpuHUMO AEHCTBUS U IPUMEHEHU E
54 KOH/JIEHCATOPOB, KOMUPOBAJILHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaTUy ecKas 3aluTa.
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3azemiieHuE JIEKTPOIIpUOOpoB

55

DNIEKTPUYECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa st
ydacTKa [enu

56

[TocnenoBartenbHOE, NapaiesbHOE,
CMEILIaHHOE COEeINHEHNE
IpoBOAHUKOB. JIabopaTopHas pabota
«M3yueHne cMEIIaHHOI O COeJUHEHUS
pE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaGoTa 1 MOITHOCTP 3JIEKTPUUECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 TOJTHOMU (3aMKHYTOMN)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenne D/1C ncTouHnKa TOKa U
€ro BHYTPEHHET'0 CONPOTUBIIEHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAMUMOCTH TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIPOTUBJIEHUSI METAJJIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUN TOK B BAKyyMe.
CBoOMCTBA JIEKTPOHHBIX ITy4YKOB

61

[TonynpoBOIHUKH, UX COOCTBCHHAS U

pUMecHasi MpoBOAUMOCTh. CBOICTBa
p—n-niepexona. [lomympoBoJHIUKOBEIE
npUOOPHI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DIIEKTPUYECKUN TOK B paCTBOPAX U
62 pacmiiaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DJIEKTPOIMTHYECKAS TACCOLNAITHS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DJIEKTPUYECKUM TOK B raszax.
63 CaMOCTOSITEbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u
YCTPOMCTBA U UX IPAKTHYECKOE bubmuoreka LIOK
64 1
npumMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTU
65 O06o0marmui ypok 1 bubmoteka [JOK
«DNEKTPOJUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpeHas paboTta o reme
«QnekTpocratuka. [TocTossHHBIM bubmmorexa [IOK
66 . 1
AEKTpUUYECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cpefax»
PezepBHblii ypok. KoHTponbHas bubmmorexa LIOK
67 1
pabora o Teme "DiekTpoarHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblii ypok. O0001maonmii ypok 1 bubmmoreka LIOK
no reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Kosu4yecTBo yacoB DJIeKTPOHHbIE
Ne ni/nm Tema ypoka Konrtpoasbnbie | IlpakTudeckue Aara tupposLie
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
[TocTosiHHBIE MAaTrHUTBI U UX
B3auMoJiel cTBE. MarHUTHOE TOJIE.
BekTop MarHuTHOW MHIYKIIUH. bubmotexa [JOK
JIuHUM MarHUTHON MHIYKIIHMH. 1 https://m.edso00.ru/ff0c9778
MarsuTHoe€ 1oJie MpoOBOJHHUKA C bu6mnoreka [JOK
ToKOM. OnBIT DpcTea. https://m.edsoo.ru/ff0c98fe
B3anmoneiicTBrE TPOBOJHUKOB €
TOKOM
JlabopartopHas pabota «3yuenue 1 1 bubmotexa [JOK
MAarHUTHOTO I10JIS KaTYIIKUA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHMTHOT'O TIOJIS Ha
MPOBOJHUK ¢ ToKkoM. Cuna Amrepa.
JlabopaTopHas pabora 1 1 bubmotexa [JOK
«HccmenoBanue aeiicTBUI https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM»
JleiicTBME MarHMTHOT'O TIOJISI HA
JBIIKYILYIOCS 3apsSDKEHHYIO YaCTHUILY. 1 bubmuorexa LIOK
Cuna Jlopenna. Pabora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
DNeKTpOMarHuTHAsI UHAYKIIHSL.
IToTok BEKTOpa MarHUTHOM 1
uHaykuu. JJC naaykunn. 3aKoH



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

AIEKTPOMAarHUTHOM MHIYKIUU
®dapajes

NunyktuBHOCTD. SIBIICHHE
camouHaykiuu. 3/1C
CaMOMHIYKIIMHU. DHEPrus
MarHUTHOTO MOJII KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE 10JIe

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

KontposnpHas pabora 1o reme
«MarsuTHoOE€ 1noie.
OneKTpoMarHuTHas HHAYKLUSA»

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

CBoOOHBIE MEXaHUYECKHE
konebanus. ['apMoHnueckue
KosieOaHus. Y paBHEHHE
rapMOHMYECKUX KOJICOaHUA.
[IpeBpatenue sHepruu

bu6moreka [JOK
https://m.edsoo.ru/ff0caf06

JlabopaTopnas pabora
«ccaemoBanue 3aBHCUMOCTH
nepuosia MajblX KojaebaHui rpys3a Ha
HUTHU OT AJIMHBI HUTHU U MACCEI I'py3a»

10

®opmyna TomcoHna. 3akoH
COXpaHEHUs SHEPTUHU B UJI€ATIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

11

Ilepemennslii Tok. CUHYCOUIaIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOr 0 TOKAa. AMIUIUTYJHOE U
JIEUCTBYIOLIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34

12

DKOJIOTUYECKHUE PUCKH TIPU
MIPOM3BOACTBE PJICKTPOIHEPT HH.
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KynbsTypa ucnonp3oBanus
AJIEKTPOIHEPTUHU B ITOBCEIHEBHOM
KU3HU

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.

bu6mmnoreka [JOK

13 CKOpOCTh pacrpOCTpaHECHUS U JITTHA httos://m.edsoo.ru/Ff0ccasa
BOJIHEL. [lonepeunbie v Mpo10IbHBIE
BOJIHBI
14 3ByK. CkopocTh 3ByKa. [ pOoMKOCTB bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
[TpuHLIUIIBI paAUOCBA3H U
15 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBsa3u. Pagnoriokanys
16 KontponeHas pabora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
Jlunzel. [TocTpoenue n3zo0pakeHuit B
17 mH3e. PopMyia TOHKOU JIMH3HI. brbmiorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHne JTUH3bI
Hucnepcus cBera. CIoXHBIN COCTaB
18 Oenoro ceera. L[er. JlaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
19 WNurtepdepenmnus ceera. Judpaknus bubmuorexa [IOK
cBera. JludpakiuonHas pemérka https://m.edsoo.ru/ffOced22
20 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
21 OTHOCUTENBHOCTh bubmoteka [JOK

OJIHOBPEMEHHOCTHU. 3aMeIJIeHUE

https://m.edsoo.ru/ffOcfa42
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BPEMCHU U COKpAIICHUEC JJIMHBI

DHeprust U UMIYJIbC PEJIATUBUCTCKON

22 gacTulbl. CBSI3b MACCHI C DHEPTUEH U Bubmorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs TOKOS
KonrtponsHas pabora «OnTHKa.
23 OCHOBBI crienMaabHON TEOPUU brbamorexa [IOK
https://m.edsoo.ru/ff0cf6f0
OTHOCUTETBLHOCTH
24 ®oTonbl. Popmyina [lnanka. DHeprus bubmmorexa [IOK
¥ uMITyJibC poToHa https://m.edsoo.ru/ffOcfel6
3akoHsbl pororpPekra. YpaBHeHUE
25 BﬁHmTeIC"fHa I[Ji)l(b@oma(b(gema. bu6amorexa [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potosrddekra
26 Pemenune 3amad mo TeMe «JI€MEHTHI bubmoteka [JOK
KBAaHTOBOW ONTHKU https://m.edso0.ru/ff0d0302
Mopnens atoma Tomcona. OnbITHI
27 Pesepdopna mo paccesHuio o-4acTil. butmmorexa [IOK
https://m.edso0.ru/ff0d091a
[TnanerapHast Mmojenb aToMa
bubmioreka [IOK
28 Hocrynater bopa https://m.edsoo.ru/ff0d0Oafa
N3nyuyenue u noriouieHue GOTOHOB
29 IIPY [IEpEX0/I€ ATOMA C OAHOr0 bubmmoreka LIOK
YPOBHS SHEPIUM Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnHoBelie cBoiicTBa yacTull. BoiaHbl
30 ne bpoiins. KopmyckynspHo- bubmmorexa [IOK
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJIEHHOE U3Jy4EHUE
31 OTKpBITHE PaIUOAKTUBHOCTH. bu6mmorexa LIOK
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Omnsitel Pe3epdopaa no
OIIPE/ICIICHUIO COCTaBa
PaaAnOaKTUBHOTO U3JTyYCHU A

https://m.edsoo.ru/ff0d0fd2

DOHeprus CBsA3M HYKJIOHOB B SIIPE.
Anepusie peakiuu. SaepHblii

bubmuoreka [JOK
32 peakTop. [Ipo6aemsl, HepCHeKTI/I]fI)I, 1 httos://m.e dsogru /6001356
9KOJIOTHYECKUE ACTIEKTHI SICPHOU
SHEPreTUKH
Bun 3Bé3gnoro neba. Co3se3aus,
33 SIpKU e 3BE3/IBI, ITIAHETHI, KX BUANMOE 1
newxkenne. ColHeyHas cCHCTEMA
N bu6mnoreka [JOK
34 Peseptbiit ypok. L https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 34

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

» ®usuka, 10 knace/ Msakumies I'.51., byxosnes b.b., Corckuii H.H. oz
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO
«IIpocBenieHne»

» ®usuka, 11 kmace/ Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox
penakiueit [lappentreBoit H.A., Akninonepnoe obmectBo «3gaTenbcTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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