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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o pu3uke 6a30BOTO YPOBHS HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa
Ha OCHOBE IOJIOKEHMM M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
porpaMMbl BOCIMTAaHUS M KOHILENUMH IpernojaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauny, peaqus3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1Mo (pU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHbI MUpa obyvaromuxca 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO Tmoxaxoxa. IIporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
cBsi3ell (M3UKU C €CTEeCTBEHHO-HAy4YHbIMM Y4eOHBIMH IpenMeTamMu. B Hell omnpenensiorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

o IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YMCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

o cojiepkanue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyHash B KayeCTBE y4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ounonoruel, gusmdeckoir reorpadueir u acrpoHomueil. Mcnonap3oBaHue U akTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHM U Ipyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHHe
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN MNPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHOBY kypca ¢u3uku uisi YpOBHSI CpeaHEro oOmiero oopa3oBaHUs TOJIOXKEH P HACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEH Kypc SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell Martepuan Kypca (GU3MKU OOBETUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBAHHME TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanusanus NpeAnoyiaraeT HCIO0Jb30BaHHE TI'yMaHUTapHOTO
noTeHnrana Gu3ndeckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaomoii nanpasnennocmu. Kypc Qu3umku mnpeamnojaraeT 3HaAKOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJIEHHUS JJEMEHTOB  COJAEpIKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CyKIeHHs MPoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU JIEMEHTaMH Kypca (M3HUKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus SIBISIIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEACTABICHUA O CTPYKTYpE MOCTPOSHHS (HU3MUYECKOM
TEOPHH, POJIM (PYHJAMEHTAIbHBIX 3aKOHOB U NPHHLMIIOB B COBPEMEHHBIX INPEICTABICHUSIX O



MPHUPOJIe, TPAHUIIAX MIPUMEHIUMOCTH TEOPHUH, JUISl ONMHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHUCTeMHO-IEITETbHOCTHBIN MOJIX0A B Kypce (U3MKU pearu3yercsi NMPEekIe BCEro 3a CuéT
OpraHu3aIy YKCIEPUMEHTAIbHON NEATENbHOCTH oOyuatouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUYECKUX NPAKTUUYECKUX palboT. BeigeneHue B yka3aHHOM IepeyHe 1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHuE ynemsieTcs pelIeHUIO pacuéTHBIX M KaueCTBEHHBIX 3ajaad. Ilpu stom mis
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7aud C SBHO 33JaHHON (pU3MUecKod MOJelnbio,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W IPOIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ tpedoBanusmu ®I'OC COO k marepHalbHO-TEXHUYECKOMY O00ECIeUeHUI0
yaeOHOro npoiecca 6a30BbIi ypOBEHB Kypca (DU3WKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus
JMOJKeH M3y4yaThCsl B YCIOBHSX TMPEAMETHOTO KaOuHeTa (U3MKM WM B YCIOBUAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo LWKIa. B kabuHere ¢u3nku
JOJKHO OBITh HeoOXoauMoe J1abopaTOpHOE OOOpYIOBaHUE sl BHITIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (Gpu3rKe yIeHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpaloHHOE 000pyAOBaHUE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAJIbHOU
JIOCTaTOYHOCTH M OOECHEeYMBAET IIOCTAHOBKY IEPEUYUCICHHBIX B IporpaMMe Mo (usuke
KITFOUEBBIX JEMOHCTpPALU AJIS UCCIIEIOBAHUS U3YYaeMbIX SIBICHUN U MPOIIECCOB, SMITUPHUUECKHUX
U QyH/ITaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE A YUYEHHMUECKUX MPAKTHUECKUX padboT (opMHUpyeTcs B BHJE
TEMaTHYECKUX KOMIUIEKTOB M oOecleynBaeTcss B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHbI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta00OpaTOPHIl.

OCHOBHBIMU LEJISIMH U3YYEHUS PU3UKU B 00IIIEM 00pa30BAHUH SBISIOTCS:

o (dbopMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00YYAIOIUXCS K HAYYHOMY U3Yy4EHHIO TPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEJICTaBICHUA O HAy4HOM MeEToJe TMO3HaHusS U  (opMHUpOBaHUE
HCCJIEIOBATENILCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

. (dbopMHpOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3yjbTaTa M3yueHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

. (dbopmHpoBaHUE YyMEHUI OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

o (dbopMupOoBaHUE MPEACTAaBIECHUN O POl (U3MKU JJIS Pa3BUTHUS JIPYIHX €CTECTBEHHBIX

HAayK, TCXHUKH U TEXHOJIOTHIA.

JlocTikeHue 3TUX Lieel o0ecreunBaeTcsl pelieHHeM CIIEAYIOIIMNX 3a/1ad B MPOLIecce N3YUYeHUs
Kypca (pU3UKU Ha YpOBHE CPETHEro O0IIero 00pa3oBaHus:

o npuoOpeTeHre CUCTeMBbl 3HaHUM 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, DNIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPU3UKH;

. (dhopMUpOBaHHE YMEHU MPUMEHSATH TEOPETUUESCKUE 3HAHUS 11 O0BSICHEHHS (PU3HMUECKUX
ABJICHUM B IIPUPOJEC U U IPUHATHUS IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOMU KU3HH;



. OCBOEHHE CIIOCOO0B PEIICHUS PA3INYHBIX 337a4 C IBHO 331aHHON (PU3NYECKON MOJIETIBIO,
3aja4, MOJAPAa3yMEBAIOUINX CaMOCTOSATENbHOE CO3JaHue (PU3UUECKOW MOJEH, aJeKBaTHON
YCJIOBUSM 33/1a4U;

° IIOHMMAaHUC (1)I/I3I/I‘ICCKI/IX OCHOB W IIPUHOUWIIOB I[CﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB n
TEXHOJIOTHYCCKHUX IMIPOUECCOB, UX BIUAHNA Ha OKPYKAIOMIYIO CPEAY,
L4 OBJIAACHUC MCTOAAMU CaAMOCTOATCIBHOI'O0 IUIAHUPOBAHHA U IIPOBCACHUA (I)I/ISI/I‘ICCKI/IX

OKCIIEPUMEHTOB, aHallM3a W WHTEpIpeTanud WHQPOPMAIUU, OINPEACTICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

. CO3JIaHUE YCJIOBUW JUISl PAa3BUTUS YMEHUW IMPOEKTHO-HCCIIENOBATENBCKOM, TBOPUYECKOMU
JESTSIILHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs OTBOIUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kacce — 68 yacos (2 yaca B HEJIEIO).
[Ipennaraemelii B mporpamme no (u3uke IMepeueHb J1a00paTOPHBIX U IMPAKTUYECKUX padboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1ab0paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOCHHOCTEN 00yJaroIuXCsl.

COJAEP)KAHUE OBYYEHUS

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usznka — Hayka o mnpupoae. HayuHble MeToAbl MO3HaHUS OKpyxaroumero mwupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (pu3nUecKuX sSBIEHUI U mpoleccoB. Hayuynsie runore3sl. Gu3nyecKue 3aKOHbI
U Teopud. [ paHuIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMT COOTBETCTBHSL.

Pounb u mecto ¢pusuku B GOpMUPOBAHUM COBPEMEHHOM HayuyHOH KapTUHBI MUPA, B IPAKTHYECKON
JIeSITeNIbHOCTH JIFOJIEH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro jBikeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOpEHHOE TpSAMOJMHEWHOe JBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.
CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHUs.

KpuBonunelinoe nBuxeHue. J[BuxkeHne MaTepruaibHOM TOUKHU MO OKPYKHOCTH C MOCTOSSHHOM 110
MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTMHEHHast ckopocTh. Ilepros 1 yactoTa oOparieHusl.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4yeckue yYCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIHJIOMETp, ABUXKCHHUE CHApPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeaYn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHUSI.
[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus tena, OpoIIeHHOro O] YIJIOM K TOPU30HTY ¥ TOPU30HTANIBHO.
H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenne ckopocT pyu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi



W3ydeHne HepaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPEAEICHUS] MTHOBEHHONW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMHU, NPOMJAEHHBIMH TEJIOM 3a IOCIEAO0BATENIbHbIE
paBHBIE IIPOMEXKYTKM BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOM CKOPOCTBIO,
PaBHOI HYITIO.

N3yuyenue aBUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocT [anmwies. Ilepswiii 3akoH HbroToHa. MHepuuaibHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MaTEpUAIIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunel TpeHus (mMokosi, ckoibxeHus, kaueHusi). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsSI CKOJIbKEHUSI U cwiia TpeHus nokos. Koaddunuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHUHU Te€JIa B )KUAKOCTH WIIU rase.

[ToctynarenpHoO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpatieHus. [1nedo cunbl. YciioBus paBHOBeCHs TBEPIOTO Tea.
TexHuueckue ycTpocTBa M IpaKTHUYECKOE IPUMEHEHHME: TMOJIIMITHUKH, JIBH)KEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Btopoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U AZCHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAaUE€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHue aBM>xeHUs OpycKa 10 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXUHE U PE3MHOBOM o0pa3slle,
oT ux Aedopmaru.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIIEHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHalbHBIX TodeK. VIMIynbc cuiel U
M3MEHEHNE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTHBHOE NBUKEHHUE.

Pabora cuibl. MOIIHOCTE CHIIEBI.

Kunernueckas sHeprust MaTepualibHOW TOUKH. Teopema 00 M3MEHEHUH KUHETHYECKOM SHEPTHH.
[TorenunanbHass sHeprus. [loTeHuanbHas SHeprus ymnpyro JAeOPMUPOBAHHON MPYKHUHBL.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIHMaNbHblE CHIbL. CBs3p pabOThl HEMOTEHIHAIBHBIX CHUJ C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: BOAOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBPHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3yyeHne abCcoOTHO HEYIIPYroro yaapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW 3HEpruu Tesla Ha Ipumepe
pacCTsKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETHYECKOH TEOPHUM M WX OINBITHOE OOOCHOBaHUE.
bpoynosckoe asmxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TuX Mozeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.
TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopens wuneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOM TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYEeCKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHna. ['a30Bble 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporieccsl B uacaibHOM Ta3e C MOCTOSIHHBIM
KOJIMUECTBOM BellecTBa. [ 'paduueckoe MpencTaBICHHE M30IMPOILIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BelIecTBa, (poTorpaguu MOJIEKYN OpraHMuYeCKUX
COCIMHEHU.

OnbiThl 1O AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk TIPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEATIbHOTO Ira3a, N30 POLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl Bo3[yXxa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpeHUH 00bEMa KOMHATBHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckas cucreMa. BHyTpeHHsIsI SHEPTUsS TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ n3menenus. KonnyectBo TemnoTsl U pabora. BHyTpeHHSs SHEpTHs 0JHOATOMHOTO UJI€AIBHOTO
raza. Buael Temnonepenauu: TEIIONPOBOAHOCTh, KOHBEKLIMS, H3JIyde€HUE. Y JelbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 ammabatHom mporecce. [lepBolii 3akoH TepMoauHAMHUKU. [IpUMeHEHHE TMEepBOTO
3aKO0HA TEPMOJMHAMHUKH K U3ompolieccam. [ padudeckas nHTepIpeTanus padboThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TemoBeie MamuHbL. [IpUHIUTBL AEWCTBUSA TEIJIOBBIX MamuH. [IpeoOpasoBanusi 3HEpruu B
TeIUI0BbIX MamuHax. KoagdunuenT nonesnoro neictBus rermnopoi MamuHel. [ukn KapHo u ero
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS. DKOJIOTHUECKUE TPOOIEMBI TEIII0IHEPTETHKY.
TexHU4YeCKHne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: JTBUTATEh BHYTPEHHErO CropaHus,
OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTPEHHEH SJHEPTUH Tella IIPU COBEPIICHUH PA0OTHI: BBUIET MPOOKHU U3 OYTHLIKU O]
NEICTBHEM CKaTOro BO3[Ayxa, HarpeBaHue H¢upa B JIATYHHOM TpyOKe MyTEM TpeHus
(BHI€OIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEH sHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 auabaTHOMY PACITUPEHUIO BO31yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOPaHusi, PEaKTUBHOIO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3mepenne yaenbHON TeII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u KoHAeHcaius. Vcnapenue u kureHue. AOCOTIOTHAasE M OTHOCHTEIbHAs
BJIQXKHOCTH BO3Ayxa. HachblmeHHbl map. YiaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHUMOCTh
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHHU30TPOIHUSA CBOMCTB KPHCTAJUIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepuaybl. [lnaBineHue u Kpucraumzauus. Y aelbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoiicTBa U MPaKkTUUIECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTMM TIOJIYYCHHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaOGmonenve narpeBaHus ¥ IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pasznea 4. daekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanus Tel. DNeKTpUYecKui 3apsan. JlBa Buaa siieKTpuueckux 3apsiuoB. [IpoBonHuku,
JIUAJICKTPUKU U TIOJYIIPOBOIHUKH. 3aKOH COXPAHEHUSI JIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apanoB. 3akoH KynoHa. TodeuHbIN AEKTPUUYECKUN 3apsil. DIEKTPHUUECKOE
nosie. Hanpsixk€HHOCTH anekTpruyeckoro mostst. [I[puHIUI Cyneprno3uiny SJIEKTPUUECKUX TTOJIEH.
JIuHuy HanpsSKEHHOCTH SJEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro noss. [lorennuman. Paznocts nmorenuuanos. [lpoBonHuku u
JIUAIEKTPUKU B DJIEKTPOCTATUUECKOM MoJe. J(uanekTpuyeckas NpoOHUIAEMOCTb.
OnektpoéMkocTb. KoHmeHncaTtop. DIeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATopa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHudyeckne yCTpPOWCTBA U TMPAKTHYECKOE MPUMEHEHHUE: DJIEKTPOCKOIM, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alUTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOMAAM IUIACTHUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYNIECTBOBAHUS AJIEKTPUUECKOTO Toka. McTtounuku Toka. Cuiia
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.



DNEKTpUYECKOEe COMPOTHUBIIEHUE. Y IEIbHOE CONPOTHBIEHHME BelecTBa. llocinemoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE IPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371EKTPUUYECKOTO TOKa.
DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa 1J1 IOJIHOM
(3aMKHYTOM) 35ekTpuueckoi nenu. Koporkoe 3aMmbikanue.

DJIEKTpOHHAsA NMPOBOJAUMOCTD TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHBJIEHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHuku. CoOCTBEHHAs U IPUMECHASI IPOBOJAUMOCTb IIOJIYIIPOBOIHUKOB. CBOMCTBA P—
n-nepexopa. [ToxynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpaXx U paciulaBax d3JEKTPOJIUTOB. JIEKTPOJIUTUYECKAs
Jucconanus. JIEKTPOIIN3.

OnexTpuueckuii TOK B ra3ax. CaMOCTOATENbHBIH M HECAMOCTOSTENbHBINA paspsan. MoiHus.
I1na3ma.

TexHuueckue YCTpOICTBA M NPAKTHUUECKOE NPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTarT,
UCTOYHUKMA TOKa, SJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANPSKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS IMJIMHAPUYECKUX IPOBOIHUKOB OT JUIMHBI, TUIOIIAIU IOIEPEYHOTO
CEYEeHMS U MaTepHaa.

CMelaHHOE COeTUHEHUE MPOBOIHUKOB.

[Ipsimoe u3mepeHue 3neKTpoaABMKyLIeH cuiibl. KopoTkoe 3aMbIkaHK€e TalIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne 21eKTpOABIKYIIEH CHIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Hab6monenue anexrpomnusa.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C  y4E€TOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnsie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOI'O MO3HAHUS: SBIICHHE,
Hay4HbIH (akT, TUNOTe3a, Puznyueckas BEITWYNHA, 3aKOH, TEOpUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJTMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pellieHue CUCTEMbl YpaBHEHMH, NTuHelHas (yHKIus, napadoina, runepdosna, ux
rpaduKd U CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU HAa OCH KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: Mexanndeckoe JBUKEHHE B )KMBOU npupoe, nuddysus, ocMoc, Term1o00MeH KUBbIX
OpPraHu3MOB (BH[bI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B KUBOU
pUpoJIE.

Xumusa: JUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JIEKTpUUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.



Texnonoeusa: mpeoOpazoBaHHE ABIKEHHH C MCIOIB30BAaHMEM MEXaHH3MOB, Y4ET TpPEHHUsS B
TEXHUKE, MOIIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTebHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yuebnoro npeamera «@usnka» Ha ypoBHE cpegHero odiero oopazoBanus (0a30BbIi
YPOBEHbB) JOJDKHO OOECIICYUTh JOCTHKCHUE CICAYIOIIUX JUMYHOCTHBIX, METAlPEIMETHBIX H
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS YydeOHOro mnpeamera «®Du3MKa» OJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAIMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXKIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacmMpeHue XKU3HEHHOTO OIbITa M OIBITA JIESATEIBHOCTH B IPOIECCE PEan3alili OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JIESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKTAHCKOW TMO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCcTBa;

NPUHATHE TPATUIMOHHBIX  OOIICUYEIIOBEUECKUX T'yMAaHHCTUYECKHX H  JeMOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpecax TIpakIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aMMOJICHCTBOBAThH C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIUSAMHU U
Ha3HauYEHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSM POCCHUHCKHX YUYEHBIX B
obnactu GU3UKKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE PELICHMS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;
0CO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas AICTETUKY HAyYHOI'O TBOPYECTBA, IMPHCYILEro
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K Pa3IMYHBIM cepam mpodecCHOHaATBHON NeATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKO W TEXHMKOW, yMEHHME COBEpIlaTh OCO3HAHHBIA BbIOOp Oynymied mnpodeccun u
pear30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOOJsacTH (U3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:



c()OPMUPOBAHHOCTh ~ DKOJOTHYECKOH  KYJIbTYPBI, OCO3HaHHWE TJIOOAIBHOTO  XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE AEHUCTBUU B OKPYXKAIOLIEH CpEI€ HAa OCHOBE 3HAHUS LEIEH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OIbITa JESATEIBHOCTH IKOJIOTMYECKOM HAIPaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHWH Mo (pu3MKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nUecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAy4HOH JAeSITeTbHOCTH, T'OTOBHOCTH B TpOIlecCe H3y4YeHUs (HU3HKU
OCYILIECTBIIATh IPOEKTHYIO U MCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUIyaJIbHO U B IPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruyeckue aeiicTBUs:

CaMOCTOSITENIbHO ~ (DOPMYyNMUpOBaTh M AKTyaJH3UpOBaTh MpoOJeMy, paccMmarpuBarh —e&
BCECTOPOHHE;

OIPEAEIATh LU JeSTEIbHOCTH, 33JaBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;
pa3zpabarbiBaTh IUJIaH pELIEHUS MPOOJIEMbl ¢ YYETOM aHajau3a MMEIOIIMXCS MaTepUajbHBIX U
HeMaTepUaIbHbIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B J€ATENILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIECHUBATh
PHCKH ITOCIIE/ICTBUI NeSATEIbHOCTH;

KOOPJAMHUPOBAaTh U  BBIIOJHATH pabOTy B YCIOBUSIX PpEaJbHOr0, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBaTe/IbCKUe 1eHCTBHA!

BJIa/IETh HAYYHOU TEPMHHOJIOTHEN, KIIFOUEBBIMU MOHATHAMHI U METO/IaMU (PU3UUYECKOI HAYKU;
BJIaJICTh HaBbIKaMM y4e€OHO-HCCIIe10BaTENbCKON U IMPOEKTHOM NeATETbHOCTH B 00J1aCTH (DPU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB peIlIeHus 3ajad
(bu3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3InYHbIX METO/I0B MIO3HAHMS,

BJIQJIETh BUJAMM JESATEIBHOCTH 10 TIOJYYEHHIO HOBOTO 3HaHMs, €ro HHTEepIpeTalu,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX CUTYalUIX, B TOM YHCJIe IPU CO3/IaHUH
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7ady, BBIABUIaTh TUIIOTE3Y €€
pelIeHts, HaXOIUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh apaMeTphbl
Y KPUTEPUU PELICHMUS;

aQHAJIM3UPOBATh MOJyUYEHHBIE B XOJ€ PELICHMs 3aJaud Pe3yJbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHON ACSITETbHOCTH, B TOM YHUCIIE
pY U3y4eHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIyCKAIOIINE aTbTepPHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBbIKaMU IMOJIy4eHUs UH(pOpMaMKU PU3NYECKOTO COACPKAHUS U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh MOUCK, AHAINW3, CUCTEMATH3ALUI0 U HHTEPIPETALUIO
MH(POPMAaLIMU pa3IUYHBIX BUJOB U ()OPM NPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOMIOZeHHEeM TpeOoBaHUIl
SPrOHOMHUKH, TEXHUKH 0€30IacCHOCTH, TUTHEHBI, PecypcocOepeKeH s, MPaBOBbIX M ATHYECKHX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACpKAHUSA B PA3IMYHBIX (hopMaTax ¢ yd€TOM Ha3HAUYCHUS
uH(bOpMallMl W LEJIeBOW ayAuTOpUM, BBHIOMpas ONTHUMAIbHYIO (OpMY MpEICTaBICHUS U
BU3YaIM3aL1H.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUKY 3PEHUS C HUCIIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX MACHCTBUI ¢ yd4y€TOM OOIIMX HHTEPECcCOB U
BO3MOKHOCTEH Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBHUS 110
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIIPEAEIIATH POJIU C YUETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXXJIOr0 Y4aCTHHKA KOMaHJAbl B OOIIMH pe3yibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MAEH C IO3ULUHA HOBHM3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE ITOBEJACHUE B Pa3JIWYHBIX CHUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepPCAJIbHbIC YUeOHbIE 1€ CTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh TO3HABATENbHYIO JAESITENbHOCTh B O0NacTh (U3HKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbBHO COCTAaBIISATh IUIAaH pEHIEHUsT pacy€THBIX W KauyeCTBEHHBIX 3a]ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4YETOM HUMEIOUIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha c€0sl OTBETCTBEHHOCTH 3 PELICHMUE;
OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULHUU B 00sacTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQJICTh HABBIKAMHU TO3HABATENHHOW pEQIIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIIONIE30BaTh PUEMBI peICKCHH TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUSI 0 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI PYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporiecce nocTrkeHUs TMIHOCTHBIX PE3YIHTaTOB OCBOCHUS MPOTPAMMBI 110 (PU3HKE IS YPOBHS
cpemHero oOmiero oOpa3oBaHUsT y OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHATBHBINA
WHTEJJIEKT, MPEANOIaralonuii COpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIEHOE COCTOSTHUE, BUIETh
HAaIpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHANBHON cepbl, OBITH YyBEPEHHBIM B cele;
CaMOpETyJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTh aaNTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM U IMPOSBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K TOCTIDKECHHIO LIENU M YCIIEXY, ONTHMU3M,
MHHUIMATHBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSIHUE APYTHUX, YIUTHIBATH
€ro Ipu OCYIIECTBICHUU OOILIEHNUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIINX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHUS C JAPYTUMH
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy o0y4yenns B 10 kiacce npeqMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATH HA IIPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUHU COBPEMEHHON HAYIHOM
KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH 1eATeIbHOCTH
JIIOJIEH

YUUTBIBATh TPAHULBl MPUMEHEHHUs] M3YYEHHBIX (U3UYECKUX MOJEJeH: MaTepualbHas TOYKa,
MHepIalbHasl CUCTeMa O0TCYETa, aOCONIOTHO TBEPIOE TEINIO, UACATBHBIN ra3, MOJIEIH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHbIH JIEKTPUUECKUM 3apsi IPH PELIeHUH (PU3MUECKUX
3a/1ay;

pacrio3HaBaTh (pu3HUECKHUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUN CTPOEHHUS BEILECTBA U 3JIEKTPOJMHAMUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TMpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tel, JBH)KEHHE IO
OKPYXKHOCTH, MHEpLHUs, B3auMoJeiicTBue Ten, Aud¢y3us, OpOyHOBCKOE ABM)KEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHe 00bEMA Tell MPU HarpeBaHUM (OXJIAXJIEHUH), TEIIIOBOE
paBHOBECHE, HCIIApeHHEe, KOHACHCAllUs, IUIaBJIEHUE, KPUCTAIM3alus, KUIEHUE, BIIAXXHOCTh
BO3/lyXa, MTOBBIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUHU B 3aKPBITOM COCYAE, CBS3b MEXIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIECcCax, IEKTPU3ALUS Tell, B3aUMOJICHCTBUE 3apsi/I0OB;
OIKCBHIBATh MEXAHMUYECKOE ABIKEHHE, UCMONb3Yys (U3NYECKHUE BEIMUYMHBI: KOOpAMHATA, MYTh,
nepeMenieHre, CKopocTb, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tejla, KHHETUYecKasi SHeprus,
NOTEHIMAJbHAs HEPrusi, MeXaHuueckas padoTa, MeXaHWYecKas MOIIHOCTb; NPH ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIbI, HaXOIUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIWYMHY C JIPYTHMHU
BEJIINYMHAMU;

OTKCHIBATh W3YyUEHHBIE TEIJIOBbIE CBOIMCTBA TEJI U TEIUIOBBIE SIBJICHMSA, UCTIONbB3YS (PU3NUYECKHE
BEJIMYMHBI: JIaBlieHHWE Trasa, TeMIepaTypa, CpeaHss KHHETUYecKas SHEpPrusi XaoTHYeCKOTo
JBUKEHUSI MOJIEKYJ, CpPEOHEKBAaApaTH4YHAas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpPEHHSS1 dHeprus, paboTa raza, KodpQUIUEHT MOJE3HOTO NEHCTBHS TEIUIOBOTO JIBUTATENs;
OpYU OINUCAHUU TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICH MCIIOJB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHHsI U €IMHULIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (GU3NYECKYIO BETUUUHY C
JPYTUMH BEJTHMUUHAM;

ONKCHIBaTh W3Y4YEHHbIE OJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DIIEKTPUUYECKUE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHIMal, pPAa3sHOCTh IOTEHIMAJIOB; IPU ONUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;
aHaTU3UPOBATh (PU3NYECKHE TPOLIECCH U SIBJICHUS, UCTIOIb3Ysl (PU3UUECKUE 3aKOHBI ¥ TPUHIUIIBL:
3ak0oH BcemupHoro TsaroteHus, |, Il u Il 3axonsr HptoToHA, 3aK0H COXpaHEHUS MEXaHUYECKON
SHEPIUH, 3aKOH COXPAHEHUS MMIYJbCA, MPUHLUI CYNEPIO3UINH CHJI, IPUHIUI PABHOMNPABUS



MHEPLMATIBHBIX CHUCTEM OTCUETa, MOJIEKYISIPHO-KHMHETUYECKYI0 TEOPHIO CTPOECHMSI BEILECTBA,
ra3oBble 3aKOHBI, CBSI3b CpPEJHEH KHHETUYECKOW SHEPruu TEIUIOBOTO JABMXKEHUS MOJEKYT C
aOCONIOTHOW  TeMIepaTypoil, NepBbIi 3aKOH TEPMOJAMHAMUKHM, 3aKOH  COXPaHEHUs
AIEKTPUUYECKOTO 3apsija, 3akoH KysoHa, mpu 3ToM pa3nuyarh CIOBECHYIO (OPMYIIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIBI JCUCTBUSA MAIMH, NMPUOOPOB M TEXHUYECKHUX YCTpPOMICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBIMOJHATh OKCIEPUMEHTHI IO HCCIEeIOBAaHUIO (PU3UYECKHX SBIEHUH U MPOLECCOB C
UCTIONIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpMYIHpOBAThH
npobiieMy/3aauy U TUIIOTE3y yueOHOro HKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUsl, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEPEeHHs (PU3UUECKUX BEJIMYMH, MPU STOM BHIOMpATh
ONTUMAJILHBIA CHIOCO0 M3MEPEHUS M HMCIIOJIB30BaTh M3BECTHBIE METOJbI OIIEHKH MOTPEUTHOCTEH
W3MEPEHU;

UCCIIEIOBATh 3aBUCHUMOCTH MEXIY (PHU3UYECKUMHU BEIMYMHAMU C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHHl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATh DPE3YyJbTAaThl IMOJIY4YEHHOM
3aBHCUMOCTH (PU3MUYECKUX BEIMYMH B BUJIE TAOJIHII U Tpa)UKOB, JENIATh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIICJIOBAHMUS,

coOroaaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTAa, Y4eOHO-UCCIIEeI0OBATEIbCKOW U MPOEKTHOW JIEATEIbHOCTH C HCHOJIB30BaHUEM
MU3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemats pacuéTHbIC 3aJla4dl C SIBHO 3a/laHHOM (PU3UYECKOM MOMAENBI0, UCHONB3YS (hU3HUECKUe
3aKOHbl U NPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud BbIOMpaTh (PU3UYECKYI0 MOJEIb,
BBIICTIATh (PU3WYECKUE BEIUYHHBI M (POPMYJBI, HEOOXOAMMBIE ISl €€ pelIeHUsl, MPOBOIUTH
pacyéThl U OLICHUBATh PEATIbHOCTh MOJIYYEHHOI'O 3HAYCHUS (PU3NYECKON BETMYHUHBI;

peliaTh KadyeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,
MCIIONIb30BATh MPHU PEIICHUN YYeOHBIX 3a7au COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEACTABIECHUS YUeOHOM U HAyYHO-TIONYJISIpPHON
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jIMYHbIX HCTOYHHKOB, KPUTUYECKH AaHAITU3UPOBATH
MOJIy4aeMyro HH(POpPMAIHIO;

MPUBOJUTH MPUMEPHI BKIaJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HM Uil oOecredeHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMU M TEXHUUYECKUMHU YCTPOMCTBAaMHU, Ul COXPaHEHUs
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollei cpee;

paboTaTh B TpyMIE C BBHIMOJIHEHHEM pA3IMYHBIX COLHMAJIBHBIX pOJIeH, MIaHUPOBaTh paboTy
TPYNIbl, paIlMOHAIBHO paCHpeneNsITh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHWBATh BKJIAJ KaXKJIOTO M3 yYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

K xonity o6yuenus B 11 kiacce npeMeTHbIE pe3ylbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKATh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HayUHOMN
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOU AeITETbHOCTH
JIOJIeH, EeJT0CTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (PU3UYECKUX MOJIEJICH: TOUSUHBIN dNEKTPUIECKHIA
3apsij, Jyd CBeTa, TOYEYHBIH HCTOYHMK CBETa, SiJepHas MoJelb aroMma, HYKJIOHHas MOJEib
ATOMHOTO Siipa TPU perieHur GU3NIECKUX 3a/1a4;

pacno3HaBath (U3WYECKUE sBICHUS (MPOIECChI) W OOBSICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAHTOBOW (DM3HMKU: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aHUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBUE MArHUTHOTO TIOJII HAa MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,



AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacIIPOCTPaHEHUE CBETa, OTPaKEHHE,
npesomieHue, uHTepdepeHnys, auGpakmus W TOJNSpHU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAs! paIHOAKTUBHOCTB;

ONHKCBHIBATh HW3YYCHHBIC CBOMCTBAa BelIeCTBAa (PMEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUYECKYIO MPOBOIUMOCTh PAa3JIMYHBIX CPEN) M HICKTPOMArHUTHBIE SBJICHUS (TIPOIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaIpspKeHHE, SIEKTPUIECKOe CONPOTUBIICHHE, PAa3HOCTh MTOTEHIMANIOB, JICKTPOIBIDKYIIAs CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPTus 3JIEKTPUYECKOr0 M MArHUTHOTO IIOJICH, MEepHOA M 4acToTa KojeOaHWH B
K0JIeOAaTeIbHOM KOHTYpE, 3apsii U CHUJa TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMAarHUTHBIX
KoneOaHuii, (OKYCHOE pacCTOSHHE M ONTHYECKas CHJa JIMH3BI, IPH OMUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBI,
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIMYHHY C IPYTUMH BEITUYHHAMU;
OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCMOIb3YSd (HU3HUYECKHE BEITUYMHBL:
CKOPOCTB JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YAaCTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA,
NepuoJl MOJypachaaa, YHEPTUsl CBA3M aTOMHBIX SIep, MPU ONMMCAHWW NMPAaBUIBHO TPAaKTOBATH
(GHU3MYECKUI CMBICIT UCTIOJIB3YEMBIX BEJIMYMH, X 0003HAUYEHHS M €IMHUIIBI, YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOIIME NAHHYIO (PU3UYECKYIO BEIUYHHY C IPYTUMHU BEIMYMHAMH, BBIUYUCIATH 3HAYCHUE
(HU3MYECKOil BETMIHHBL;

AHATM3UPOBATH (PM3UYECKHE TPOLIECCH U SBJICHHUS, UCTIONB3Ys (PU3NIECKHUE 3aKOHBI U IPHHIIUTIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIFHOIO M HapauIeIbHOTO COSIMHEHUS! MPOBOJHHUKOB, 3aKOH
Jbxoyns—JleHna,  3aKOH  DJIEKTPOMArHUTHOM  WHAYKIUH,  3aKOH  NPSMOJHMHEHHOTO
pacnpoCTpaHEeHUsI CBETAa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI MPEJIOMIICHHS CBETa, YpaBHEHHE
OuHmreitHa 11 GoTodPdexTa, 3aKOH COXPAHESHUS SHEPTHH, 3aKOH COXPAHEHUS UMITYIIbCa, 3aKOH
COXpPaHEHMsI EKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHMs MaccOBOI0 4Mcia, MocTynatel bopa,
3aKOH PaJMOaKTUBHOTO Pacmaza, Mpu 3TOM pa3inyarh CIOBECHYI0 (hOpMyITHpPOBKY 3aKOHA, €To
MaTeMaTUIeCKOe BBIPAKEHUE U YCIOBHUS (TPAaHMIIBI, 00JaCTH ) IPUMEHUMOCTH;

OTIpEeNIeNIATh HANpaBJICHUE BEKTOPAa WHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmrniepa u cuibl JlopeHna;

CTPOUTh U OIIUCHIBATH N300pakeHHE, CO3/1aBaeMOE TNIOCKUM 3€pKaJioM, TOHKOM JIMH301;
BBIMOJIHATh OKCIEPUMEHTHl M0 MCCIEJOBAHUIO (U3WYECKHX SBJIEHHH M TPOLECCOB C
UCTIONIF30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y y4eOHOro SKCIepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000pyI0BaHUs, MPOBOJAUTH OIBIT M POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3NYECKHX BEJIUYMH, NPH 3TOM BHIOUpPATh
ONTUMAIILHBIA CIIOCO0 M3MEPEHUS M MCIOJB30BaTh M3BECTHBIE METO/BI OLIEHKH TMOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBATh 3aBHCUMOCTH (DPU3NYECKUX BEIMYHMH C HCIOJIB30BAHUEM TPSMBIX H3MEPEHHIA: TIPH
3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHUPOBATh pe3yJabTaThl IOJTY4YEHHOH 3aBHCUMOCTH
¢u3nvecKuXx BEIWYMH B BHAEC TaOMMI W TpaduKOB, nenaTe BBIBOABI IO pe3yibTaTam
UCCIIEIOBaHMS;

coOo1aTh TpaBuiIa 0€301MacHOTO TPy/Ja NpU MPOBEIACHUH HMCCIEOBAHUN B paMKaxX y4eOHOTO
HKCIEPUMEHTa, y4eOHO-UCCIIEOBATEICKOW U TMPOEKTHOW NESATEIbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemiath pacu€THble 3a/laud C SBHO 33aJaHHON (U3MUECKOW MOJENbI0, UCTONb3Yys (U3NYECKHe
3aKOHBI W TIPUHIIWIBI, HA OCHOBE aHAJIM3a YCJOBHS 3a/la4d BBHIOMpATh (PU3UYECKYIO MOJIEIb,
BBIJICJIATE (PU3UUECKUE BEIMUYMHBI M (HOpMYJbl, HEOOXOAUMBbIE sl €€ pEIICHHUs, NMPOBOAUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH IMOYYEHHOTO 3HAUYEHUS (PH3MUECKON BETMYMHEI;

pemiaTh KauyeCTBEHHbIE 3aJayd: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUMBYIO IIETIOUKY
pacCyXJICHHH C OTTOPOH Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DM3MUECKUE SIBICHUS;



UCTIOJIb30BATh MIPU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHUH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TPEACTABICHUS Y4eOHON U Hay4YHO-TIONMYJISPHON
uHpOpMaLMK, TIOJYyYEHHOH W3 pPa3lWYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MOJIy4aeMyro HHPOPMAIHIO;

OOBSICHATh TPHHLMUIBI JEHCTBUA MAalIMH, MPHUOOPOB M TEXHHUUYECKUX YCTPOWCTB, Pa3InNvaTh
yCIIOBUS UX 0€30MacHOr0 UCOIb30BaHUS B IOBCETHEBHOM JKU3HH;

NPUBOIUTH PUMEPHI BKJIaJa POCCHICKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HMU JUIA OOECIeUYeHUs
0e30MacHOCTH U OOpaIEHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPOICTBaAMHU, JJIsi COXPaHEHUS
3JI0POBBsSI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpYIIE C BBHINOJHEHWEM pPa3JIMYHBIX COLMAJIBHBIX POJIeH, MIaHHUPOBaTh PadOTy
IpyNIbl, palMOHAJIbHO pacHpeleNiaTh OOA3aHHOCTM U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBanu KouaunuecTBo 4yacos DJIEKTPOHHBIE
7 e pa3neoB H (undposbie)
n/ Bcer Koutpoabubsl IIpakTuuecku
g Tem 6p p c o0pasoBaTejbHbIe
ThI ThI
NporpaMMbl 0 ¢ paoo € paoo pecypcenl

Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUA

ﬁggmi " bubnuoreka HOK
1.1 A 2 https://m.edsoo0.ru/7f41bf7

HAy4YHOTO 2

MTO3HAHMS £

Hroro no pazneny

2

Pa3zgen 2. MEXAHUKA

bubmunorexa [HOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bubmnorexa [HOK
2.2 ]JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubnuorexa [HOK
2.3 coxpaHeHus B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro o pazueny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcroBst bubnuorexa [HOK
3.1 MOICKYILIPHO™ g 1 https://m.edsoo.ru/7f41bf7

KHHETHYCCKOM 5

TEOpUHU =

OCHOBBI bubnuoTteka HOK
3.2 tepmogmHamuk 10 1 https://m.edsoo.ru/7f41bf7

u 2

ArperatHbie bubnuoteka [HOK
3.3  cocrosiHUs 5 https://m.edsoo.ru/7f41bf7

BE€IICCTBA.

2



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
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

(OF:k10):)8(E
HEPEXO0IbI

Hroro no pasneny

24

Paznen 4. JIEKTPOJAUHAMUKA

DJIEKTPOCTATUK bubmorexa LOK
4.1 . 10 1 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBIIA
AJIEKTPUYECKUI bubnuorexa [HOK
42 tok. Toxkm B 12 1 https://m.edsoo.ru/7f41bf7
Pa3ITUYHBIX 2
cpenax
Utoro no pazneny 22
PesepBHOE Bpems 2
OBLIEE
KOJIMYECTBO
YACOB I10 68 3 3
I[TPOTPAMME
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne KonuyecTBo yacoB Jara DJIEKTPOHHBIE
n/ | Tema ypoka Bcer Konrpoabn IIpakrnuec H3y4YeH wHppoBbie
n 0 ble padoTel | KHe padorbl  MA obpasopatebibie
pecypcsbl
®dusnka — HayKa
0 IpUpoJIE.
Hayunsle 01.09- bubnuotexa HOK
1  wmeroxsl 1 08.09 https://m.edsoo.ru/ff0
MO3HAHUS ' c32e2
OKpPYKaroIIero
MUpa
Pone wm wmectO
bu3uKu B
dbopMupoBaHUU
COBPEMEHHOM 01.00- bubnmnoreka HOK
2 | Hay4yHOH 1 08.09 https://m.edsoo.ru/ff0
KapTUHBI MUPA, B ' c33e6
MPAKTUYECKOU
JeATETbHOCTH
JoIen
MexaHn4eckoe EuGInoTeKa IIOK
3 ApHenme. 1 1109 ios://m.edsoo.ru/ffo
OTHOCUTETBHOCT 15.09 Pa— '

b MCXaHHUYCCKOI'O

c3508



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

JBHKCHUA.

[Iepememenue,
CKOPOCTb,
YCKOpEHUE
PaBHOMEpHOE 11.00- bubnmnoreka HOK
4 | npsIMOJIMHEHHOE ' https://m.edsoo.ru/ff0
15.09
JIBAYKEHUE c3620
PaproycropenHo bubnmnoreka HOK
e 18.09- .
5 . https://m.edsoo.ru/ff0
IPSIMOJIMHENHOE 22.09
c372e
JIBIDKCHUE
CBoOogHoe
MaJicHueE. 18.09- bubnuoreka LHOK
6  Yckopenue ' https://m.edsoo.ru/ff0
22.09
CBOOOIHOTO c39cc
NaeHUs
KpuBonunerinoe
JIBUKCHHE.
JIBrmxeHue 25.09- BH6H_HOTeKa HOK
7 . https://m.edsoo.ru/ff0
MaTepHaIbHOU 28.09
c3ada
TOYKH o
OKPYKHOCTHU
[TpuHUMI
OTHOCHUTEIIEHOCT
u lanumnes. 25 09- bubnuoreka HOK
8  HHuepumanbHble ' https://m.edsoo.ru/ff0
28.09
CHUCTEMBI c3be8
orcuera. [lepBbIit
3ak0oH HrroToHa
Macca Tena.
Cuna. [punuun
CYTEePIO3HUIINH
CHIIL. Bropoit 02.10- BH6H_HOTeKa HOK
9 https://m.edsoo.ru/ff0
3akoH HproToHa 06.10
c3be8
TUTSt
MaTepHalIbHOU
TOYKHU
Tpernit 3aKO0H
bubnuoreka LHOK
1o Herorona s 02.10- " pitps://m.edsoo.ru/ffo
MaTepHaTbHBIX 06.10
c3be8
TOUYEK
3aKkoH
BCEMHUPHOTO
Tarorenus. Cuna 09.10- BH6H_HOTeKa HOK
11 https://m.edsoo.ru/ff0
TsokecTH. [lepBast 13.10
€3d00
KOCMUYECKast
CKOPOCTh
Cuna ynpyrocru. 09 10- bubnmoreka HOK
12 3akon I'yka. Bec 13'10 https://m.edsoo.ru/ff0

TCI1a

c3el8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

13

Cuna TpEHUSL.
Koapdpunment
TPEHHS. Cuna
COIIPOTUBIICHUS
0pu  JBUKCHHUU
TeNa B JKUJIKOCTH
WM ra3e

16.10-
20.10

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c3f76

14

15

IToctynarensHoe
Y BpallaTelbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJOTO  Tena.
MomenT  cuIIBIL.
IInedo CHUJIBL.
Ycnosus
paBHOBECHUS
TBEPAOIO Tea

Nmmnynse
MaTepUaIbHOMN
TOYKH, CHUCTEMBbI
MaTepHualbHbIX
touek. Hmmynbc
CUJIBI. 3aKoH
COXpaHEeHUs
MMITyJIbCA.
PeaktuBHOE
JIBUJKEHUE

16.10-
20.10

23.10-
27.10

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c41ab

bubnuoreka HOK
https://m.edsoo.ru/ff0
c43d6

16

17

18

Pab6ota n
MOIIIHOCTE CHJIBL.
Kunernueckas
SHEPTUS
MaTepUaIbHOW
touku. Teopema
00  HW3MCHEHUH
KHHETHIECKOI
SHEPTUU

ITorenmuanpHas
SHEPIusl.
ITorenmuanbHas
DHEpPrus YIpyro
nehopMupoBaHH
on HPYKUHBL.
ITorenmuanpHas
SHEPrus Tena
BOJIM3U
MMOBEPXHOCTHU
3eMin

ITorenmuaabHBIE
n
HEIIOTCHINAJIHbHBI
e cuiabl. CBA3b

06.11-
10.11

06.11-
10.11

13.11-
17.11

bubnmmoreka HOK
https://m.edsoo.ru/ff0
c4502

bubmmoreka HOK
https://m.edsoo.ru/ff0
c46la

bubmmoreka HOK
https://m.edsoo.ru/ff0
c478c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

paboThl
HEIOTEHIUAJILHBI
X CHII c
H3MEHEHUEM
MEXaHU4YeCKOM
SHEPruu
CHCTEMBI Ted.
3aKkoH
COXpaHEHHUsI
MEXaHNYEeCKOHU
SHEpPruu

19

20

21

22

23

JlaGopaTopHas
pabora
«HccnenoBanue
CBSI3M  paboTHI
CHJIBI C
U3MCHCHUEM
MEXaHUYECKON
SHEPruM Tena Ha
npuMepe
pacTsKeHUS
PE3UHOBOTO
KIyTa»

Kontponbnas
pabota mo TeMme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUs B
MEXaHUKE»

OcCHOBHEBIC
MOJIOKCHUS
MOJIEKYJISIPHO-
KHUHETUYECKOMH
TEOPHH.
bpoyHoBCKOE
JIBIDKCHHE.
Anddyszus
Xapaktep
JIBHKEHUS H
B3aMOJICUCTBHUA
YaCTHI]
BEIIIECTBA.
Monenu
CTPOEHHUS Ta3oB,
JKUIKOCTEN "
TBEPIBIX TEI
Macca wmoseky.
Komnuectso
BEIIIECTBA.

13.11-
17.11

20.11-
24.11

20.11-
24.11

27.11-
01.12

27.11-
01.12

bubnmmoreka HOK
https://m.edsoo.ru/ff0
c4b74

bubnuoreka HOK
https://m.edsoo.ru/ff0
c4dc2



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

24

25

26

ITocTosiHHAs
ABoraapo

TermoBoe
paBHOBECHE.
Temmneparypa u
e€  M3MEpEHHE.
[MIxana
TeMIIepaTyp
Ienscus

Nneansublil Ta3 B
MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas
TeMIeparypa Kak
Mepa  CpeaHeu
KMHETUYECKOMN
SHEPTUU
JIBUKCHHUS
MOJIEKYIL.
YpaBHeHue
MenpeneeBa-
Kianeiipona

04.12-
08.12

04.12-
08.12

11.12-
15.12

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c4fde

bubnuoreka HOK
https://m.edsoo.ru/ff0
cblle

27

3akon JlanbToHAa.
["a30BbIC 3aKOHBI

11.12-
15.12

28

JlaGopatopHas
paborta
«HccnenoBanue
3aBHCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
pa3peKEHHOTO
raza»

18.12-
22.12

29

N3onpoueccel B
UJEabHOM Trase
u ux
rpaduueckoe
IIPEJICTaBICHNE

18.12-
22.12

bubnmmoreka HOK
https://m.edsoo.ru/ff0
c570e

30

BnytpeHHsas
SHEPTHs
TEPMOIMHAMUYEC
KOM CHCTEMBI H
CIIOCOOBI eé
W3MEHEHHUS.
KoauuectBo
TEII0THI Hu
pabora.
BrytpeHnHss
SHEPruUs
OJIHOATOMHOT'O
HJIcalbHOIO Ta3a

25.12-
29.12

bubmmoreka HOK
https://m.edsoo.ru/ff0
€5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

bubnmmoreka LHOK

31 E;T;Hepeﬂam ggg https://m.edso0.ru/ff0
' c5c36
V nenpHas
TETIJIOEMKOCTh
BEIIIECTBA.
KomnnuectBo 09.01- BH6H_HOTeKa HOK
32 - pu 12 01 https://m.edsoo.ru/ff0
' c5c36
TeruIonepenaye. -
AnnabaTHbIN
porecc
IlepBeiii  3akOH
TEPMOJIMHAMUKHI 09 01- Bbubinnoreka HOK
33 wu ero 12'01 https://m.edsoo.ru/ff0
OpUMEHEHHE K ' c5efc
U30IpoIeccam
Heob6patumoctsb
MPOIECCOB B 15.01- bubnuoreka HOK
34  upupone. Bropoii 19'01 https://m.edsoo.ru/ff0
3aKOH ' €6230
TEPMOIUHAMUKHU
[TpuHUMI
. bubnuoreka LHOK
35 f:g;g?g;nl{nﬂ iggi https://m.edso0.ru/ff0
MaIIuHbI . €600a
36 Huxkn Kapao wu 22.01-
ero KII/] 26.01
DKOJOTUYECKHUE
37 POOJIEMBI 22.01-
TEIMJIO3HEPreTHK 26.01
u
O0o00marommii
YPOK
bubnmmoreka HOK
38 E}\If;ngcygﬁizﬂm (2)38; https://m.edsoo.ru/ff0
TepMOI[;/IHaMI/IKI/I . €6938
»
KoHnTtponbHas
pabora mo Teme
«MonekynspHas 29.01- BH6H_HOTeKa HOK
39 https://m.edsoo.ru/ff0
¢usuka. OCHOBBI 02.02
TEPMOIUHAMUKHU €6as0
»
[TapoobpazoBanu Eubmiorexa ITOK
€ U KOHIEHcaIsl. 05.02- )
40 https://m.edsoo.ru/ff0
Ucnapenue u 09.02
KHIICHUE c63b6
AOcomoTHasT © 05.02- bubnmmoreka LHOK
41 orHOCHTEIbHAs 09'02 https://m.edsoo.ru/ff0

BJIA’)KHOCTb

c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

BO3]IyXa.
Hacrpimnenunin
nap

Teépmoe  Teno.
Kpucramnmuecku
e u amopdHbIe
Tena.

Anuzotponust 12.02- bubnuoreka HOK
42  CcBONCTB ' https://m.edsoo.ru/ff0
16.02
KPHCTaJLIOB. c65f0
Kunxue
KpUCTAJLIHI.
CoBpeMeHHbIe
MaTepHuaIbl
IInmaBnenue u
@pp;;ia;;maunﬂ. 12.02- bubmuoreka  1IOK
43 A ' https://m.edsoo.ru/ff0
TeIUIoTa 16.02
c6708
[LIABIIEHUS. -
CyOnumarus
YpaBHeHHE 19.02- bubnmoreka [HOK
44 TennoBoro 23'02 https://m.edsoo.ru/ff0
OajaHca ' 6820
DJIeKTpuU3anus
Te.
. bubnuortexa HOK
45  DVICKTpHUCCKHi 19.02- s /im.edsoo.ru/ffo
3apsia. JIBa Buma 23.02
c6bcc
3JIEKTPUUYECKUX
3apsioB
IIpoBoaHMKH,
TUDIIEKTPUKA U
IIOJIYIIPOBOJTHUKH 26.02- bubnmnoreka HOK
46 3aKoH ' https://m.edsoo.ru/ff0
01.03
COXpaHCHHS cébcc
3JIEKTPUUYECKOTO
3apsia
B3anmoneiictBue
3apANoB.  3aKoH bubnunoreka HOK
Kynona. 26.02- .
47 N https://m.edsoo.ru/ff0
Toueunsrit 01.03
. c6eced
AJIEKTPUICCKUN
3apsi
Hanpsxénnocts
AJIEKTPUIECKOTO
nonst. IIpunuumn 04.03- Bubnuoreka HOK
48 | cymeprno3uIuu ' https://m.edsoo.ru/ff0
08.03
AIIEKTPUIECKUX c6df2
TTOJIEH. JIuann

HaIpPsHKEHHOCTH



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

49

50

PabGoTa CHII
AJIEKTPOCTATHYEC
KOTI'0 OJIS.
ITorenmmar.
Pa3zHocTh
MOTEHIMAJIOB

IIpoBomHuKH U
JIIUDJICKTPUKA B
ANEKTPOCTATHYEC
KOM oJe.
Jusnexrpudecka
sl TPOHUIIAEMOCTh

04.03-
08.03

11.03-
15.03

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c6f00

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c7018

51

DIEKTPOEMKOCTh
. Kongencarop

11.03-
15.03

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c7126

52

53

DIIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCaTOopa.
OHeprus
3apsHKEHHOTO
KOHJIEHCATOpa

JlaGopaTopHas
pabora
"U3mepenue
BIEKTPOEMKOCTH
KOHJeHcaropa"

25.03-
29.03

25.08-
29.03

bubnuoreka HOK
https://m.edsoo.ru/ff0
c/72c0

54

ITpuHIMDI
JEUCTBUS u
MpPUMEHEHUE
KOH/JIEHCAaTOPOB,
KOMUPOBAILHOTO
afmapara,
CTPYHHOTO
MIpUHTEPA.
DNeKTpocTaTuye
cKast 3aIuTa.
3a3zeMieHue
AIEKTPOTPUOOPO
B

01.04-
05.04

55

DNEKTPUUECKUI
TOK, YCJIOBHS €T0
CYIIIECTBOBAHHSI.
[TocTostHABII
Tok. Cuna Toka.
Hanpsxenue.
ConporusieHue.
3akon Owma s
y4acTKa [enu

01.04-
05.04

56

IlocnenoBarensu
oe,
napajuieJbHOE,

08.04-
12.04

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOe
COCZIMHEHHUE
HPOBO/IHUKOB.
JlaGopatopHas
pabora
«M3yuenue
CMEIIaHHOTO
COCIIMHEHUS
PE3UCTOPOBY

57

Pa6oTa n
MOIIIHOCTb
3JIEKTPUYECKOTO
TOKA. 3aKkoH
[xoyins-Jlenna

08.04-
12.04

bubnuoreka LHOK
https://m.edsoo.ru/ff0
c7838

58

3akon Oma mgiag
MTOJTHOM
(3aMKHYTO}H1)
ANEKTPUYECKON
uenu. KopoTkoe
3aMBbIKaHUE.
JlaGopaTopHas
pabora
«3mepenune
OJIC wucrouynuka
TOKA U  €ro
BHYTPEHHETO
CONPOTHUBIICHUSD)

15.04-
19.04

bubnuoreka HOK
https://m.edsoo.ru/ff0
c7ae0

59

OneKTpoHHas
IPOBOAMMOCTh
TBEPABIX
METAaJIJIOB.
3aBUCUMOCTh
COTIPOTUBIICHUS
METaJUIOB oT
TEMITePaTypPHI.
CaepxnpoBouM
OCTb

15.04-
19.04

60

DIIEKTPUUECKU I
TOK B BaKyyMe.
CaoiicTBa
AIEKTPOHHBIX
My4YKOB

22.04-
26.04

61

[ToxynpoBoaHuK
u, ux
COOCTBEHHass U
pUMecHas
IIPOBOAMMOCTb.
CaoiictBa p—~n-
nepexosa.
[TonynpoBoaHUK
OBBIE MPHOOPHI

22.04-
26.04

bubmmoreka HOK
https://m.edsoo.ru/ff0
c84ae



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

DJIEKTPUUYECKU I
TOK B pPacTBOpPax
u pacrmiaBax
AJIEKTPOJIUTOB. 29.04- BH6H_HOTeKa HOK
62 1 https://m.edsoo.ru/ff0
DIIEKTPOTUTHYEC 03.05
c82ba
Kas
JUCCOLIMAITHSL.
DIIEKTPOIN3
DNEeKTPUYECKUM
TOK B  rasax.
CaMOCTOSITeTTbHBI 29 04- bubnuorexa HOK
63 # u 1 ' https://m.edsoo.ru/ff0
03.05
HECaMOCTOSITEITh c84ae
HBIN paspsi.
Monnus. [Tnazma
DIIEeKTpUUYECKHE
IPUOOPHI u
YCTPOHCTBA 11X bubnuorexa HOK
By | [PAKTICCKOE 1 06.05- https://m.edso00.ru/ff0
pUMEHEHHE. 10.05 c86fc
[IpaBuna -
TEXHHUKHU
0€301acCHOCTH
O6OOK6maIOIHHH 06.05- bubnuoreka HOK
65 ZgHeKT R 1 10'05 https://m.edsoo.ru/ff0
poA ' c88be
UKa»
KonTponbHas
pabora mo Teme
«3J‘IeKTpOCTaTI/IKV Eubmorexa [TOK
a. IlocTosHHBIH 13.05- )
66 N 1 https://m.edsoo.ru/ff0
INEKTPUYECKUI 17.05
c8a8a
Tok. Toku B
Pa3IMYHBIX
cpemax»
PesepBHBI ypoK.
KoHnTponbHas 13.05- bubnuotexa HOK
67 pabora mo Teme 1 ' https://m.edsoo.ru/ff0
" 17.05
DNeKTpoANHAMU c8c56
Ka"
PesepBHBIil ypokK.
9 bubnuoreka HOK
pg OOoOwaoumit 1y 20.05- " https://m.edsoo.ru/ffo
YPOK IO TeMaM 23.05
c8ftc
10 knacca
OBIIEE
KOJIMYECTBO 68
YACOB 1o

[TPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
1. MeToanueckune nocooust Ajisl y4uTe s

1. ba6aes B.C. EI'3-2014. ®usuka : Craem 6e3 npodiiem! — M.: Dkcemo, 2014.

2. Bypos B.B «/leMOHCTpalimOHHBIN SKCIIEPUMEHT 10 (PU3MKE B CTApIINX Kiaccax. YacTb
2». IIpocBemienue 2012

3. Bypos B.B «/leMOHCTpallmOHHBIN SKCIIEPUMEHT 10 (PU3MKE B CTApIINX Kiaccax. YacTb
3». [Ipoceemenue 2014

4. I'mageimesa H.K. @usnka. Tecter. 10-11 kmacesl: Yue6Ho-MeToa. mocobue- M.: JIpoda
2015

5. Urponyno B.C. «Anroputmsl, 3agauny. - M.: «Cepsuc mkomnay, 2014

6. Konommma P.B., OpnoB B.A., Taryp A.O. COOpHUK TECTOBBIX 3aJaHUN IS
tematuueckoro koHTposst. duzuka 10. M:. «uTemnexr-Lientp», 2014

7. Mapon A.E. ®usuka 10 k1. ugaktudeckue Mmarepuansl. -M.: JIpoda 2016

8. Mounacteipckuii JL.M., Boratun A.C. Tectsl mo ¢usuke: yuebnoe mocodbue. Cepus
«TectupoBaHue U €IUHBIN 3K3aMeH». -3-€ U31l., - MockBa: UKL «MapT», 2012.

9. Opnos B.A. EI'D 2018. ®dusuka. YHuBepcaJbHblE MaTepuabl A IOJITOTOBKU
yuanuxcs/ @UIN. — M.: Unarenext-Llentp,2012.

10. [esmoB B.A. Tpenaxep mo ¢usuke mis yqammxcs 9-11 k. — Boarorpan. Yuutens.
2016

s yyammxesi:

1. PeivkeBny A.Il. «COopHuK 3ama4 1o ¢usmke st 9-11 kmaccosy.- M.: IIpocsenienue.
2016

2. CremanoBa I'.H. «C6opnuk 3anad o ¢usuke mais 9-11 kmaccoB».- M.: [IpocBenieHue.
2010

3. benpukos I'.H., byxoBues b.b. «3anaun ansa nocrynatroumx B By3bi».- M.: Hayka, 2012
4. Kabapana O.®. dusuka. CripaBounsie Mmarepuaisl. - M.: [Ipocsemenue. 2016

2. HuTepHeT-pecypcehl:
. http://www.school2100.ru/uroki/elementary/lit.php
. Pa3pabotku YPOKOB Ha caiite «kona 2100»
http://www.school2100.ru/pedagogam/lessons/beginners-subject.php?SECTION _1D=1592
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